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Is Managerial Flexibility Good for Shareholders? 

Evidence from Share Repurchases 

 
 

 

Abstract 

 

We examine the value of managerial flexibility using repurchase activity as a lens. Managers 

typically have great flexibility in executing repurchases and should be able to add value through 

market timing, buying when shares prices are low and refraining from buying when prices are 

high. Yet, using a unique identification strategy, we find otherwise. Managers repurchase when 

stock prices are high and valuation ratios (book to market and sales to price) are unfavorable. We 

explore the determinants of this behavior and find that both earnings management and 

managerial overconfidence contribute to the poor timing of repurchases. Overall, when it comes 

to repurchase timing, managerial flexibility is harmful to shareholders. 
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Is Managerial Flexibility Good for Shareholders? 

Evidence from Share Repurchases  

 

It would have been wiser to wait. We are sorry. 

James Dimon, CEO of J.P. Morgan Chase,  

apologizing for $8 billion in buybacks done earlier in the year. (October 13, 2011) 

 

 

1. Introduction 

Poor market timing by J.P. Morgan Chase notwithstanding, the supposed advantages of 

repurchases as a means of distributing cash to shareholders are well known and are now standard 

textbook material. For example, Ross, Westerfield, and Jordan (2012, p. 579) say that, compared 

to cash dividends, “. . . repurchases are a much more flexible option (and managers greatly value 

financial flexibility).” Implicit in this statement is the notion that managerial flexibility is good 

for shareholders. While it is almost surely true that managers value flexibility, it is less clear that 

they reliably add value using it. In fact, to our knowledge, the issue has not been systematically 

studied. 

The optimal degree of managerial flexibility is a core corporate governance question. 

Given the lack of direct evidence, our goal is to examine whether giving managers substantial 

flexibility benefits shareholders. We use repurchases, which are purely financial decisions over 

which managers have almost complete control, as a lens. Repurchases are ideal in this regard 

because managerial actions are relatively unambiguous, and we have a clear criterion for 

success: Do managers successfully execute repurchase programs, buying at attractive values and 

refraining from buying at unattractive ones? 
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To answer this question, we study the execution (as opposed to the announcement) of 

share repurchases using a sample of 5,498 firms that repurchased stock during at least one 

quarter between 1984 and 2010. We compare stock prices and valuation ratios within the same 

firm during repurchasing quarters and non-repurchasing quarters. We find that stock prices are 

higher and valuation ratios (book to market and sales to price) are lower during repurchasing 

quarters relative to non-repurchasing quarters. Firms, on average, buy when they should not. 

Any bias in our price or valuation measures would apply to both repurchasing and non-

repurchasing quarters and would thus cancel out when we examine differences. Nonetheless, we 

examine multiple quarterly price measures: average daily closing price, minimum closing price, 

volume-weighted average daily closing price, and closing price on a randomly selected day. 

Using all price measures, we find that prices are higher during repurchasing quarters than during 

non-repurchasing quarters. In addition, we examine valuation measures at the beginning and end 

of the quarter and consistently find lower (less favorable) valuations during repurchasing 

quarters. 

Next, we examine whether our finding of higher prices and lower valuation ratios during 

repurchasing quarters is driven by buying pressure from the repurchasing firm causing stock 

prices to rise. Buying pressure from repurchases should be least likely to affect stock prices in 

the most liquid firms. Using three measures of liquidity (firm size, Amihud (2002) illiquidity, 

and share turnover), we verify that prices are higher and valuation ratios are lower among firms 

with the most liquid shares, whose prices would be least sensitive to buying pressure. Hence, our 

evidence does not point to repurchases causing higher prices. 

To gauge the effect of poor timing on shareholder value, we evaluate the performance of 

investments made by firms in their own stock. We find that the average annualized rate of return 
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on repurchased stock over the life of a firm in our sample is 7.66 percent. We then calculate what 

firms would have earned had they just made regular, identically sized (i.e., dividend-like) 

repurchases. Using the actual dollar amount spent by a firm, and assuming that buying occurs at 

the end of each quarter over the life of the firm in our sample, we find the average return rises to 

9.64 percent. The actual average return of 7.66 percent versus the potential 9.64 percent 

represents an enormous loss to non-selling shareholders over the period we study. This pattern of 

value destruction holds if we smooth repurchases over shorter time windows (1, 2, 3, and 4 years 

instead of the entire sample period). Managers, on average, repurchase when prices are high and 

would be better served by simply smoothing their repurchasing dollars more evenly across time.  

Next, we examine the execution of our smoothing strategy from a legal perspective. Our 

smoothing strategy obviously requires firms to frequently be in the market for their own stock. 

Rule 10b-18 of the Securities and Exchange Commission (SEC), the “safe harbor” provision, 

protects firms from liability for stock price manipulation only if the firm follows certain manner, 

timing, price, and volume conditions.
1
 These and other SEC regulations may preclude firms from 

being in the market for their own stock and render our smoothed repurchase strategy difficult to 

execute. However, on August 15, 2000, the SEC adopted Rule 10b5-1, which allows firms that 

establish a trading schedule in advance to repurchase stock during times when they otherwise 

could not.
2
 Therefore, after the year 2000 firms in our sample could have—legally and with safe 

harbor protection—set up a regular trading schedule that closely resembles our proposed 

smoothed repurchase strategy. When we compare returns on actual repurchases conducted after 

the adoption of SEC Rule 10b5-1 to returns on smoothed repurchases over the same time period, 

we continue to find that smoothed repurchases outperform actual repurchases. 

                                                           
1
 See http://www.sec.gov/rules/final/33-8335.htm.  

2
 See http://www.sec.gov/rules/final/33-7881.htm. 

http://www.sec.gov/rules/final/33-8335.htm
http://www.sec.gov/rules/final/33-7881.htm
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Further, we examine how the motive for repurchasing relates to repurchase timing. 

Arguably, if undervaluation is not the primary motive for a share repurchase, then repurchase 

timing may be independent of stock price. To examine whether motives other than 

undervaluation drive our finding that firms’ actual repurchase investments underperform a naïve 

smoothed repurchase strategy, we limit our sample to firms that explicitly state undervaluation as 

a motive for repurchasing. We find that even the group of firms that publicly announce that they 

are making a good investment in their stock could have made a better investment by spreading 

out their repurchases over long periods of time.  

We address several additional concerns. First, we ensure the availability of cash by 

smoothing repurchase spending forward in time such that actual repurchase dollars were spent 

during or before the smoothed repurchase quarter. The difference in annualized returns on 

smoothed and actual repurchases remains statistically and economically significant. Second, we 

address the concern that suspending repurchases may be rational ex ante by examining only 

completed repurchase plans. Finally, our results withstand a battery of robustness tests, including 

stopping our sample period prior to the recent financial crisis. 

We next examine what drives poor repurchase timing. We consider the role of earnings 

management since managers may use repurchases to inflate earnings per share (Hribar, Jenkins, 

and Johnson (2006)). Then, expanding on a growing literature on how managerial 

overconfidence affects corporate finance decisions (Malmendiere and Tate (2005), Campbell et 

al. (2011), Chen and Wang (2012)), we explore the role of managerial overconfidence in 

repurchasing stock. We find that actual investments in company stock through share repurchases 

significantly underperform a smoother repurchase strategy when managers exhibit 

overconfidence or when there may be an incentive to manage EPS. Earnings management and 
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managerial overconfidence help explain why firms routinely misuse the flexibility of 

repurchasing decisions to the detriment of shareholder value. 

Our findings contribute to the literature along multiple dimensions. We add to the 

existing literature on motives for repurchasing stock by showing that firms do not repurchase at 

favorable prices or valuations, which casts doubt on exploitation of undervaluation as the 

primary motive for buying back stock. Using a novel identification strategy, we contribute to the 

dividend substitution literature by showing that the average firm would be better off with more 

regular, dividend-like payouts, as opposed to lumpy repurchases. This previously unidentified 

cost associated with repurchases is economically large and may offset, at least to some degree, 

the well-known advantages of repurchases relative to cash dividends.  Finally, we contribute to 

the literature on corporate governance and managerial flexibility by showing that managers of 

repurchasing firms are poor market timers on average and that this underperformance is 

attributable to both earnings management and overconfidence.  

 

2. Previous studies 

 While there appears to be little research on the value of managerial flexibility in general, 

there is a well-developed literature on share repurchases. A large part of this literature focuses on 

why firms repurchase stock (e.g., Dittmar (2000)). The general consensus is that repurchases can 

serve as a signal of undervaluation (e.g., Vermaelen (1981)). A firm’s willingness to invest in 

itself should—in principle—imply that its stock is a good buy or, at a minimum, fairly priced. 

Repurchases are, on average, greeted with positive abnormal returns both at their 

announcement and in the three years after their announcement (e.g., Ikenberry, Lakonishok, and 

Vermaelen (1995), Stephens and Weisbach (1998), Ikenberry, Lakonishok, and Vermaelen 
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(2000), Chan, Ikenberry, and Lee (2004)), which is usually interpreted as support for the 

undervaluation hypothesis. However, firms repurchase for a variety of other reasons, including 

reducing agency costs by distributing excess cash to shareholders (Jensen (1986)), combatting 

the dilutive effect of stock option exercise (Kahle (2002)), fending off unwanted takeover bids 

(Billett and Xue (2007)), and mimicking industry peers (Massa, Rehman, and Vermaelen 

(2007)), to name a few. 

Another strand of the literature focuses on the choice between dividends and repurchases. 

Grullon and Michaely (2002) find that firms have gradually substituted repurchases for dividends 

and that repurchases have become as important as dividends for cash distribution. Guay and 

Harford (2000) find that firms distribute permanent cash flow shocks through dividends and 

more transitory cash flow shocks in the form of share repurchases. Similarly, Jagannathan, 

Stephens, and Weisbach (2000) find that repurchasing firms have more volatile cash flows than 

dividend payers.  

Our paper is most closely related to the stream of literature on the timing of share 

repurchases. In discussing market timing and studies addressing it, it is important to distinguish 

between the timing of announcements (which we do not study) and the execution of previously 

announced repurchase programs (the focus of our study). A firm could be adept in its timing 

when it comes to announcing repurchase programs (as a number of studies suggest) but 

subsequently fare poorly in actually executing them (which is what we find). An interesting 

difference is that a repurchase announcement would usually be approved by a company’s board, 

but the execution is generally not subject to prior approval. 

Timing clearly matters to firms. Brav, Graham, Harvey, and Michaely (2005) survey 

managers and find that, among managers of firms that have not repurchased stock in the last 
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three years, market undervaluation of their company’s stock is the number one factor that might 

cause them to seriously consider repurchasing shares in the future. Further, 75.7 percent of non-

repurchasing managers noted that the value of their stock is an important or very important 

determinant of their future decision to repurchase, and half of all managers surveyed think their 

firm can beat the market with respect to repurchase timing. 

Dittmar and Dittmar (2008) examine repurchase timing at the macroeconomic level. They 

observe that repurchases occur in waves. Specifically, aggregate repurchases increase following 

GDP growth and are thus highly pro-cyclical. Ironically, they find equity issuance (arguably the 

transaction opposite to a repurchase) is also related to GDP growth, inducing a positive 

correlation between issues and repurchases at the aggregate level. 

Other papers focus on repurchases at the firm level to determine whether or not managers 

are successful market timers. For example, Chan, Ikenberry, and Lee (2007) find that managers 

are, in fact, good timers relative to benchmark “control” firms. Our approach differs in that we 

sidestep any estimation issues related to identifying an appropriate benchmark firm. We simply 

compare returns on repurchase investments with the potential returns for a smoother 

repurchasing strategy within the same firm. Cook, Krigman, and Leach (2004) analyze voluntary 

repurchase trading data on 64 NYSE and NASDAQ firms during 1993 and 1994 and find that 

NYSE firms are more price sensitive because they tend to buy back shares after stock price 

declines. However, neither group of firms consistently anticipated price increases. Brockman and 

Chung (2001) use data from Hong Kong to compare actual repurchase trades to bootstrapped 

repurchase trades that occur during the same year and with the same frequency, but that differ on 

timing. They find that actual repurchase costs are generally lower than those incurred by 



9 

 

bootstrapped repurchases on different days and interpret their results as evidence of managerial 

timing ability. 

Several more recent papers examine the timing of repurchase transactions using the more 

detailed disclosure of repurchase transactions available after 2003. Ben-Rephael, Oded, and 

Wohl (2010) examine whether S&P 500 firms time their repurchases by comparing average 

monthly repurchase prices reported in 10-K and 10-Q SEC filings from January 2004 to 

December 2006 to the volume-weighted average closing price from CRSP daily. They segment 

their sample into three groups based on market capitalization and find that firm size is a 

determinant of timing ability. Only the smallest subsample of firms are able to repurchase at 

attractive prices; small firms pay 42 basis points less than the volume-weighted average price 

during the same month. 

De Cesari, Espenlaub, Khurshed, and Simkovic (2012) perform a similar “within-month” 

analysis and find that repurchase prices reported in 10-Ks and 10-Qs from February 2004 to July 

2006 are 62 basis points (51 basis points) less than the average (volume-weighted average) 

closing price during the same month. They also examine the “between-month” difference in the 

actual cost of repurchases and the estimated benchmark cost of repurchases, calculated as the 

total number of shares repurchased times the average closing price or volume-weighted average 

closing price. Their results suggest that firms execute repurchases during months when stock 

prices are lower on average.   

Our approach to repurchase timing differs from the existing literature in several important 

ways. First, the aforementioned working papers test whether firms repurchase at attractive prices 

by comparing actual repurchase prices to average stock prices during the same time period. 

These studies shed light on whether firms optimally time repurchases within a particular quarter. 
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 We adopt a broader approach. Firms execute repurchase programs over periods of time 

frequently reaching three years or more. Over the life of a program, managers must choose both 

the specific times and the amounts. Looking across quarters gives us a more representative 

picture of market timing, in part for the simple reason that across-quarter variation in stock prices 

is greater than within-quarter variation, particular over longer time periods. Further, previous 

studies have tended to focus on the timing issue in terms of share prices, but do not consider the 

equally important question of transaction size. We quantify the return on actual repurchase 

investments and compare that return to alternative repurchase strategies, thereby capturing both 

the timing and size dimensions associated with the execution of repurchase programs.  

 

3. Data and summary statistics 

 We begin with all U.S. firms in the merged Compustat/CRSP universe that repurchase 

stock during at least one quarter over the period 1984 - 2010. A firm enters our sample the first 

time it repurchases at least 0.1 percent of its shares outstanding during a quarter. We calculate 

the dollar value spent on share repurchases as the Compustat quarterly purchase of common and 

preferred stock from the cash flow statement (adjusted for the fact that this variable is 

cumulative) minus any decrease in reported balance sheet preferred stock. Banyi, Dyl, and Kahle 

(2008) identify this measure as the most accurate proxy for actual common shares repurchased, 

especially for firms with high levels of employee stock option exercises. We then express dollar 

repurchases as a percentage of shares outstanding by dividing by the firm’s market capitalization 

measured at the end of the prior quarter. We also require the firm to have a CRSP share code 10 

or 11 and a beginning-of-quarter stock price greater than $5. To avoid any survivor or lookahead 

biases, once we include a firm in our sample, it remains in our sample until the company delists, 
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or we reach the end of 2010. Our final sample consists of 5,498 firms and 198,693 firm-quarter 

observations. Appendix A outlines our sample construction process. 

 Figure 1 depicts the percentage of firms entering our sample in each year. Years 

containing recessionary quarters, as defined by the National Bureau of Economic Research 

(NBER), are shaded. The first year, 1984, accounts for 13.18 percent of our sample. No other 

year contributes more than 7.87 percent, presumably reflecting our sample construction process 

by which a firm remains in our sample as long as possible once it enters our sample (firms that 

repurchase in 1984, for example, cannot reenter during a later year). The last years of the 1990-

91 and 2007-2009 recessions provide the fewest entries at less than 1 percent each. Consistent 

with Dittmar and Dittmar (2008), there is a pattern of an increasing number of firms initiating 

repurchases in non-recessionary periods, following by a sharp drop as the economy slows.  

[Figure 1 about here]  

Table 1 presents quarterly summary statistics on the magnitude and frequency of share 

repurchases. We first compute statistics at the firm-quarter level. The dollar value spent on 

repurchases is highly skewed: On average firms repurchase $20.24 million per quarter, but the 

median (90
th

 percentile) dollar value spent on repurchases is zero ($16.70 million). Repurchases 

expressed as a percent of shares outstanding are also skewed, but to a lesser extent. On average 

firms in our sample repurchase one half of one percent per quarter, and the median (90
th

 

percentile) of shares outstanding repurchased is zero (1.4 percent).  

A firm enters our sample the first quarter it repurchases 0.1 percent or more of shares 

outstanding, which we consider a “non-trivial” repurchase. Firms in our sample repurchase non-

trivial amounts of stock during 30.6 percent of firm quarters. The last row presents statistics of 

firm-level means of our non-trivial repurchase indicator variable. In other words, we equally 
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weight each firm in our sample by computing the average of our repurchase indicator by firm, 

then calculating summary statistics. The average (median) firm repurchases non-trivial amounts 

of stock during 24.3 percent (28.3 percent) of quarters. Firms at the 10
th

 percentile (90
th

 

percentile) repurchases stock during 7.5 percent (68.3 percent) of quarters.  

[Table 1 about here] 

 

4. Market timing by repurchasing firms  

We now turn to the question of whether firms are successful at repurchasing shares at 

attractive values. We begin by examining firm-level repurchasing activity. For each firm, we 

simply calculate average stock prices and valuation ratios across all of its repurchasing and non-

repurchasing quarters. We then calculate the within-firm differences in prices and valuations 

between repurchasing and non-repurchasing quarters. We then average the averages and the 

differences, thereby giving equal weight to each firm (as opposed to each firm-quarter). For the 

t-tests, we use only the average difference for each firm in a univariate test (a standard 

independent, two-sample t-test is poorly specified because repurchases have significant common 

variation). As shown in Table 2, the average, split-adjusted (log) closing price in non-

repurchasing quarters is 2.44 compared to 2.56 in repurchasing quarters, so (based on the 

means), log prices are 4.9 percent higher in repurchasing quarters, a substantial premium. Note 

that our sample construction process biases us against finding this result because we first observe 

a company in a quarter in which it does a repurchase. Given the tendency of (split-adjusted) 

stock prices to rise through time, we might expect to see the non-repurchasing quarters have at 

least somewhat higher stock prices, on average. Thus, our 4.9 percent premium is probably 

conservative. We find similar premiums if we use the minimum closing price, which might 
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represent a “best case scenario” repurchase price, a random closing price, or the volume-

weighted closing price, which proxies for the average price at which the stock was traded that 

quarter.  

[Table 2 about here] 

Table 2 next presents summary evidence that more directly addresses the undervaluation 

question by looking at book to market (B/M) and sales to price (S/P) ratios.
3
 Regardless of which 

one we study, we see that firms buy back stock when valuations are unfavorable. For example, 

the mean B/M (using beginning-of-quarter values) is 0.72 during non-repurchasing quarters, 

compared to 0.66 in repurchasing quarters. Similarly, for S/P, the means are 0.55 versus 0.45, 

again based on beginning-of-quarter values. Overall, Table 2 indicates that, on average, firms are 

repurchasing stock in quarters when per-share prices are higher and valuation ratios are lower, 

suggesting poor market timing.  

These results are robust to varying our definition of what constitutes a repurchasing 

quarter. For example, imposing larger minimum repurchase sizes of 0.5 percent or 1.0 percent of 

market cap (instead of 0.1 percent) or requiring minimum dollar amounts of $1 million or $10 

million does not change the overall results. 

 In Table 3, we examine share prices and valuation ratios in a panel regression setting. 

The dependent variable is either (log) share price (Panel A) or a valuation ratio (Panel B). The 

independent variable is a dummy for repurchasing quarters, and firm and quarterly time fixed 

                                                           
3
 We don’t examine earnings to price (E/P) ratios because 21.5 percent (20.9 percent) of our firm quarters have 

negative earnings before (after) extraordinary items. Higher earnings or lower prices should be associated with 

higher valuation ratios, which holds true when earnings are positive. However, with negative earnings, higher 

(closer to zero) earnings are associated with higher (less negative) E/P ratios, but lower prices lead to lower (more 

negative) E/P ratios. Mixing the two together can thus paint a misleading picture. The same issue exists for book to 

market ratios, but it is much less severe because only 2.3 percent of our firm-quarters have a negative book value. 
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effects are included. The reported R
2
 values do not include the variation explained by the fixed 

effects.  

 Looking at the first line in Panel A, we see the average log stock price is 0.114 higher in 

repurchasing quarters, and the difference is highly statistically significant (t = 33.57). Given that 

the average log stock price in non-repurchasing quarters is about 2.44 (Table 2), this 0.114 

represents an economically significant premium of about 4.7 percent. Furthermore, if we impose 

the additional requirement that at least $10 million in stock be repurchased, the log stock price 

difference approximately doubles. Our results are similar in magnitude and significance if we use 

minimum closing price or volume-weighted closing price: Log stock prices are approximately 

5.8 percent, 4.5 percent, and 4.7 percent higher during repurchasing quarters using minimum 

closing price, volume-weighted closing price, and random closing price, respectively. In 

addition, in unreported results, we verify that log prices are significantly greater during 

repurchase quarters when repurchase thresholds are set to 0.5 percent and 1 percent of market 

cap as well as $1,000,000. 

 Turning to Panel B, we see that B/M ratios are also lower in repurchasing quarters, and 

the differences are significantly less than zero. As with share prices, the differences are much 

more pronounced if we also require a minimum repurchase of $10 million. Compared to the B/M 

results, the coefficients for the S/P ratios are more significant statistically and economically. In 

this case, the additional requirement of $10 million spent has little impact; the four coefficients 

cluster around -0.06. The mean S/P ratio in non-repurchasing quarters is approximately 0.57, so 

these results suggest about a 10 percent premium paid in purchasing quarters.
4,5

 

[Table 3 about here] 

                                                           
4
 These results are also robust to using thresholds of 0.5 percent and 1 percent of market cap as well as $1,000,000. 

5
 Table 3 results are robust to excluding the recent financial crisis (observations from 2008-2010). 



15 

 

 Prices may be higher in repurchasing quarters because buying pressure from the 

repurchase causes stock prices to rise. But buying pressure from repurchases should be least 

likely to affect stock price in the most liquid firms. Table 4 therefore replicates Table 3 for the 

subsample of firms that are most liquid based on three measures of liquidity: firm size, Amihud 

(2002) illiquidity, and share turnover. Panel A uses only the largest quintile of firms, as 

determined by the market capitalization of the firm the quarter that it enters our sample (relative 

to other firms the same year). Given that our largest size quintile accounts for 90.17 percent of 

the total dollar value spent on repurchases in our sample, examining repurchase timing in large 

firms confirms the economic significance of our results as well. Our main results continue to 

hold for large firms: Prices are higher and book to market and sales to price ratios are lower 

during repurchasing quarters. Given that these firms are approximately 33 times larger than the 

average firms in other quintiles, the economic magnitude of these variables remains important.
6
  

Panel B uses only the most liquid firms, defined as firms in the lowest Amihud (2002) 

illiquidity quintile. Illiquidity is the average ratio of the daily absolute return to the daily dollar 

trading volume calculated over the 250 trading days prior to the quarter that the firm enters our 

sample. Panel C uses firms in the highest quintile of share turnover. Turnover is calculated as the 

ratio of average daily trading volume to the average number of shares outstanding calculated 

over the 250 trading days prior to the quarter that the firm enters our sample. We require at least 

50 trading days to calculate illiquidity and share turnover. Using the Amihud illiquidity measure 

or share turnover, and conditioning on the most liquid stocks, we continue to find that prices are 

signficantly higher and sales to price ratios are lower during repurchasing quarters. Book to 

market ratios are significantly lower with either repurchase cutoff using the Amihud illiquidity 

                                                           
6
 The average firm in the largest size quintile has a market cap of $14.743 billion while the average firm in other size 

quintiles has a market cap of only $448 million (not adjusted for inflation). 



16 

 

measure and with the more restrictive cutoff using share turnover. Overall, our results continue 

to hold for the subset of firms whose stocks are most liquid, implying that buying pressure from 

the repurchase does not explain our result of higher prices during repurchasing quarters. 

[Table 4 about here] 

Throughout this paper, we focus on actual repurchase activity, which includes all types of 

repurchases. Given that Dutch auctions, tender offers, and accelerated share repurchases are very 

different types of transactions and arguably do not allow for the same level of managerial 

flexibility as open market share repurchases, we verify the robustness of our main results to 

excluding any firm that announced a Dutch auction, tender offer or accelerated share repurchase, 

as reported in the SDC database, during our sample period. This filter reduces our sample size to 

4,852 firms. We rerun our fixed effects price and valuation ratio regressions for this subsample 

of firms in Panel A of appendix Table C.1 and confirm that our main results are not driven by 

these types of share repurchases. Using this subsample of firms, we continue to find higher 

prices and lower valuation ratios within the same firm during repurchasing versus non-

repurchasing quarters. 

 

5. Assessing the damage: Firms’ return on investments in their own stock 

 Taken together, our results thus far suggest that firms do a poor job of timing the market, 

but we haven’t yet explored the damage. To get a sense of the economic impact of poor 

repurchase timing, we consider a simple experiment. We calculate the rate of return on each 

firm’s investment in its own stock (as of the end of 2010 or until the firm delists). Then, for each 

firm, we consider an alternative strategy of spending the same total dollar amount repurchasing 

stock, but, instead of using the actual repurchase quarters and amounts, we spread the total 
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evenly over varying lengths of time, assuming that purchases are made on the last day of each 

quarter. Since we use the same method to estimate stock prices in the repurchasing and non-

repurchasing quarters, we eliminate any bias in repurchase price estimation method by 

examining differences. In effect, we ask what would have happened had firms followed a naïve 

strategy of making evenly spaced, evenly sized repurchases through time (in effect, dollar cost 

averaging). We refer to these evenly spaced repurchases as “smoothed” repurchases.   

A. The return on repurchase spending 

Looking at the first line of Table 5, we compute the average annualized returns, thereby 

removing the effect of firm size.
7
 The average firm earned an annual return of 7.67 percent with 

its actual repurchases, assuming a holding period equal to the sample life of the firm. We next 

examine how firms would have done had they spread their repurchases smoothly over shorter 

periods of time. To do this, we take each firms’ actual repurchases over every period of N years 

in length (N = 1, 2, 3, 4) and convert them to evenly spaced (and sized) amounts (we shorten the 

last such period as needed). Smoothing occurs in event time.
8
 Thus, for N = 1, smoothing occurs 

over 4 quarters. In this case, firms would have earned an average of 8.14 percent, a small but 

statistically significant improvement. Moving to two or more years produces a noticeable 

improvement: At the 4-year window, the return from the smoothed repurchase strategy is 1.75 

percent per year greater. Finally, if we assume equally spaced (and sized) purchases over the 

                                                           
7
 The annualized returns are just the internal rate of return on the investment such that the future value of the 

repurchases equals the terminal value (often referred to as a “dollar-weighted average return”). Appendix B provides 

a full description of our return measures. 
8
 If a firm enters the sample during quarter 1, then time period 1 corresponds to event quarters 1-4, time period 2 to 

event quarters 5-8, etc. Two-year, three-year, and four-year smoothing are for 8, 12, and 16 quarters. 
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sample life of the firm, the return rises to 9.64 percent, a gain of almost of 2 percentage points 

per year.
9
 

[Table 5 about here] 

We ensure that our results hold when we (1) exclude firms that announced a Dutch 

auction, tender offer, or accelerated share repurchase over the sample period, (2) exclude the 

financial crisis period, and (3) condition on the most liquid firms based on three liquidity 

measures (firm size, Amihud (2002) illiquidity, and share turnover. (See Appendix C.2.) We also 

verify that our main conclusions hold regardless of the length of time the firm remains in the 

sample and across firms of all sizes. (See Appendix C.3.) 

B. Can a smoothed repurchase strategy be executed? 

 In 1982, the Securities and Exchange Commission (SEC) began granting safe harbor to 

firms repurchasing their own stock through Rule 10b-18, which protects firms from liability for 

stock price manipulation as long as share repurchases are executed in accordance with the SEC’s 

manner, timing, price, and volume conditions.
10

 While the volume condition would discourage 

lumpy repurchasing and would bias us against finding a difference in returns on actual and 

smoothed repurchase, these and other SEC regulations, such as blackout periods around mergers 

and acquisitions, may prevent firms from optimally repurchasing stock and may render our 

smoothed repurchase strategy difficult to execute. However, on August 15, 2000, the SEC 

adopted a new Rule 10b5-1 that allows firms to establish a trading schedule or trading rules in 

                                                           
9
 In untabulated results, we verify that our results are not driven by the financial crisis. When we terminate our 

sample at the end of 2007, we observe that the mean (median) difference in annualized return on investment in 

evenly spaced and actual repurchases is 1.134 (2.057) and significant at the one percent level. 
10

 To summarize briefly, firms should use a single broker or dealer, should refrain from trading at opening or during 

the last half hour of trading, should not buy at a price higher than the highest independently published bid, and may 

purchase no more than 25 percent of the average daily trading volume in the prior four calendar weeks. (See 

http://www.sec.gov/rules/final/33-8335.htm.)  

http://www.sec.gov/rules/final/33-8335.htm
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advance and hence repurchase stock during times when they otherwise could not.
11

 Therefore, 

after the year 2000 firms in our sample could have—legally and with safe harbor protection—set 

up a regular trading schedule that closely resembles our proposed smoothed repurchase strategy.  

Table 6 presents the returns on actual repurchases conducted between 2001 and 2010, 

after the adoption of SEC Rule 10b5-1, and compares them to returns on smoothed repurchases 

over the same time period. The average firm earned an annual return of 7.02 percent with its 

actual repurchases between 2001 and 2010. If these firms had spread their repurchases smoothly 

over one or two years, they would have earned an average of 7.46 percent and 8.60 percent, 

respectively, both statistically larger than the return on actual repurchases. And returns to 

smoothed repurchases are greater for longer smoothing periods: Using a three-year window, a 

four-year window, and the full sample period, returns increase to 9.53 percent, 9.28 percent and 

10.13 percent, respectively, all representing statistically and economically significant increases 

in returns of over two percentage points per year. 

[Table 6 about here] 

C. Repurchase motives 

Undervaluation or “timing the market” is only one of many motives to repurchase stock.  

For example, other motives include reducing agency costs associated with free cash flow (Jensen 

(1986)), combatting the dilutive effect of stock option exercise (Kahle (2002)), and managing 

earnings per share (Hribar, Jenkins, and Johnson (2006)). Arguably, if the primary motive for the 

share repurchase is not to signal undervaluation or to take advantage of low stock prices, then 

repurchase decisions could be made without consideration for the current stock price.  

                                                           
11

 See http://www.sec.gov/rules/final/33-7881.htm. 

http://www.sec.gov/rules/final/33-7881.htm
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To examine whether alternative repurchase motives—motives other than 

undervaluation—drive our finding that firms’ actual repurchase investments underperform a 

naïve smoothed repurchase strategy, we limit our sample to firms that explicitly state 

undervaluation as a motive for repurchasing. Beginning in 1994 the Securities Data Corporation 

(SDC) Repurchases database reports “purpose codes,” which correspond to the motive for the 

share repurchase.
12

 We verify the accuracy of the purpose codes through a Factiva search and 

identify 943 firms that stated “undervaluation,” “enhance shareholder value,” or “good 

investment” as a motive for a share repurchase during our sample period.  

Table 7 compares the returns on actual and smoothed repurchases for the subsample of 

firms that explicitly stated undervaluation as a motive for a share repurchase during our sample 

period. Though these firms would not have earned higher returns by smoothing their repurchase 

in the short-run (i.e., over one or two years), they would have earned significantly higher returns 

by smoothing repurchases in the longer run. Returns on repurchases smoothed over three (four) 

years were 1.03 percent (1.24 percent) greater than returns on actual repurchases. Further, 

smoothing over the entire sample period yields returns 2.40 percent greater. These results 

suggest that even the group of firms that publicly assert that they are making a good investment 

                                                           
12

 The 11 purpose codes correspond to “General corporate purpose,” “Enhance shareholder value,” “Employee 

benefit plan,” “Stock option plan,” “Undervalued,” “Offset dilution effects,” “Acquisition purposes,” “Conversion 

of warrants,” “Prevent a takeover,” “Conversion of preferred stock,” and “Conversion of options.” Each 

announcement can correspond to up to three purpose codes, though announcements are rarely associated with more 

than two codes. Most announcements have only one code, and half of announcements are associated “General 

corporate purposes.” We supplement this data by verifying all announcements after 1994 available in Factiva, by 

adding several categories, and by allowing announcements to be associated with as many codes as possible. Our 

final groups include “Undervaluation,” “General corporate purposes,” “Extension of prior plan,” “Earning per 

share,” “Enhance shareholder value,” “Acquisition/Prevent takeover,” “Employee stock option plan,” “Strong cash 

position,” “Good investment,” “Confidence,” and “Other.” The most frequently observed code is “General corporate 

purposes,” followed by “Enhance shareholder value,” then “Employee stock option plan” and “Undervaluation.” 
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in their stock could have made a better investment by spreading out their repurchases evenly 

over longer periods of time.
13

  

[Table 7 about here] 

D. Do firms have cash available for smoothed repurchases? 

A concern with our original measure is that firms with longer repurchase programs 

(particularly if repurchase activity is not clustered near the announcement but delayed into the 

future) may not have had the cash on hand to smooth repurchases evenly through time. We 

therefore ensure the availability of cash by smoothing repurchase spending forward in time. For 

example, for a one-year time period, smoothed repurchases in a quarter equal the sum of 

repurchases over the past four quarters, divided by four (in other words, a four quarter moving 

average). Thus, actual repurchase dollars were spent during or before the smoothed repurchase 

quarter. 

In Table 8, we account for the availability of cash by smoothing all repurchases forward. 

The difference in annualized returns on smoothed and actual repurchases remains statistically 

and economically significant. Forward smoothing repurchases over one year implies a 1.71 

percentage point increase in annual returns, and forward smoothing over longer time periods is 

even more beneficial. In fact, smoothing repurchases forward over four years leads to a 3.72 

percent difference in annualized returns. 

[Table 8 about here] 

E. Completed open market repurchase plans: Were managers rational ex ante? 

Taken together, the results we report thus far paint a relatively clear picture: Firms tend to 

repurchase shares when stock prices are high and valuations are unfavorable. Anecdotally, firms 

                                                           
13

 Further, in Appendix Table C.1 (Panel B) we verify that the undervaluation subsample had higher prices and 

lower sales to price ratios in repurchasing quarters than in non-repurchasing quarters. Book to market ratios are not 

significantly different in repurchasing and non-repurchasing quarters. 
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frequently cite a need to “conserve cash.” For example, in October 2008, Dow-component Alcoa 

announced it was suspending its repurchase program. Klaus Kleinfeld, Alcoa’s chief executive, 

said the reason was “to conserve cash and maximize profitability through very adverse economic 

conditions.”
14

 In broader terms, aggregate repurchases reached a peak in our sample in 2007 

before declining sharply in 2009. Of the firms in our sample, 63.0 percent repurchased stock 

during at least one quarter of 2007, but only 39.4 percent repurchased any shares in 2009, a 

decline of 37.5 percent.  

Repurchasing at suboptimal times may look irrational ex post even though the behavior 

was rational ex ante, a “peso problem” of sorts. Suspending repurchase programs to conserve 

cash might be quite rational. Under some possible future states of the world, a firm’s cash flows 

become insufficient to fund valuable investments and capital markets become illiquid. Preserving 

liquidity against such an event might be very much in the interests of shareholders. However, 

when Armageddon is avoided ex post (as it was in our sample period), a suspension may look 

like bad market timing, at least on the surface. 

We investigate the concern that our results are purely driven by repurchase plans being 

suspended. Suspended plans are problematic in that we do not directly observe why firms 

stopped repurchasing and if the cash that would have been used on a repurchase was better used 

elsewhere. To address this concern, we condition on repurchase plan completion. Specifically, 

we use open market repurchase announcements from the Securities Data Corporation (SDC) 

Mergers and Acquisitions database and calculate completion rates based on our proxy for 

quarterly share repurchases. We consider a repurchase plan completed if the firm repurchases at 

least 90 percent of the announced amount, either in terms of dollar value or number of shares 

outstanding, within two, three, or four years of the announcement. For completed plans, we 

                                                           
14

 “Alcoa third-quarter net down; cutting back spending.” October 7, 2008.  Reuters. 
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compare the annualized rate of return on actual repurchases (based on Compustat values) over 

the two, three, or four years following the repurchase announcement and on the same value of 

actual repurchases smoothed over the same period. Table 9 presents these results. Under any of 

the three definitions of plan completion, firms would have increased the annualized rates of 

returns on their repurchase investment by smoothing repurchases. Hence, our results are not 

driven by firms rationally suspending repurchases to conserve cash.  

 [Table 9 about here] 

6. Why are firms poor market timers? 

If the cautious suspension of repurchase plans doesn’t explain suboptimal repurchase 

decisions, what leads managers to conduct buybacks when stock prices are elevated? We explore 

two possible explanations. First, we consider the role of earnings management since repurchases 

are one avenue for manipulating earnings per share (Hribar, Jenkins, and Johnson (2006)), but 

this use of repurchases may not be a long-run shareholder value maximizing activity. Then, 

expanding on a growing literature on how managerial overconfidence affects corporate finance 

decisions (Malmendiere and Tate (2005), Campbell et al. (2011), Chen and Wang (2012)), we 

explore the role of managerial overconfidence in repurchasing stock.  

 We model Repurchase Skill as the difference between the actual returns on share 

repurchases and the returns from a smoothed repurchase strategy to determine which firm 

characteristics explain poor repurchase timing. As before, repurchases are smoothed over 1, 2, 3, 

and 4 years (i.e., 4, 8, 12, and 16 quarters), based on event time and beginning when the firm 

enters the sample. The terminal value is calculated at the end of each smoothing period. Negative 

(positive) values of Repurchase Skill indicate that returns on actual repurchases underperform a 

smoothed repurchasing strategy and imply poor (good) repurchase timing.  
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Table 10 presents OLS regression analyses on Repurchase Skill for different smoothing 

periods. We include industry and year fixed effects and a number of firm control variables: firm 

size, cash, leverage, R&D, capital expenditures, dividends, and B/M. We also control for 

performance adjusted abnormal accruals as defined by Gong, Louis, and Sun (2006), since they 

document that some firms downward manage earnings with accruals around repurchases.  

Our variables of interest are related to earnings management and managerial 

overconfidence. We identify firms with an incentive to manage earnings per shares due to an 

increase in the number of shares. The indicator Dilution Offset equals one when the number of 

shares repurchased is similar to the level of dilution, measured over the first six months of our 

measurement period. For Dilution Offset to equal one, (i) expected dilution must be positive, (ii) 

the firm repurchases stock, and (iii) the absolute difference between the number of shares 

repurchased (scaled by prior quarter common shares outstanding) and the expected dilution 

(scaled by prior quarter common shares outstanding) is less than 1%. In untabulated results, we 

verify that our findings are qualitatively similar using a 0.5% or 5% cutoff as well. 

The expected dilution captures how the number of shares outstanding would have 

changed in the absence of the repurchase and is calculated as the number of shares repurchased 

plus any increase in the number of shares outstanding. As shown in the first line of Table 10, 

firms likely attempting to offset dilution are significantly worse market timers with regards to 

repurchases: The difference between annualized returns on actual and smoothed repurchases is 

between 1.4 and 2.0 percent lower for firms offsetting dilution than for other firms, depending on 

the number of years over which smoothing occurs. 

Our measure of managerial overconfidence is based on the Malmendier and Tate (2005) 

notion that risk-averse managers would reduce their exposure to idiosyncratic risk by exercising 
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vested stock options in their company’s stock. Following Chen and Wang (2012), we use 

Execucomp data on the annual number of unexercised exercisable options. Overconfidence 

equals one if the sum of top executives’ unexercised exercisable options, scaled by the number of 

shares outstanding, is above the 75
th

 percentile. Overconfidence is measured in the year prior to 

the repurchase. Our findings are qualitatively similar using the mean or 90
th

 percentile (results 

untabulated). Note that if options holdings do not reflect overconfidence but instead reflect 

private information as per the signaling hypothesis of repurchasing, then this proxy should be 

correlated with good market timing—not poor timing—and should bias our coefficients in the 

opposite direction. 

We find that repurchase timing is negatively related to Overconfidence: In all but our 4-

year smoothing window, we observe poorer market timing for firms with overconfident 

management. The 4-year window result is negative (associated with poor market timing) but has 

a smaller sample size given the longer window and is not statistically significant. The difference 

in annualized returns on actual versus smoothed repurchases is approximately 2 percent per year.  

Thus, actual repurchases significantly underperform a smoother repurchase strategy when 

the managers exhibit overconfidence in their company’s future stock performance or when there 

may be a desire to manage EPS due to dilution concerns. Managerial overconfidence and 

earnings management contribute to the misuse of the flexibility inherent in share repurchases. 

 [Table 10 about here] 

7. Summary and conclusions  

 Managers typically have great flexibility in the execution of share repurchases. They 

control the timing of the buys, their relative sizes, and the aggregate amount repurchased. Given 

this flexibility, along with their knowledge and experience with the company, managers should 
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be able to add value through market timing, buying when share prices are low and refraining 

from buying otherwise, but that’s not what happens, at least on average. 

 Instead, we find that companies are more likely to execute a repurchase in quarters during 

which stock prices are higher and valuation ratios, as measured by both book to market and sales 

to price ratios, are lower. At least in part, this behavior is driven by earnings management and 

managerial overconfidence. When it comes to repurchases, shareholders would be better off if 

firm cash was handed over to a trustee who was instructed to make evenly spaced, equal size 

repurchases over an extended period. A significant implication is that corporate boards would be 

well-advised to establish rules-based parameters governing the execution of repurchases at the 

time such programs are announced. For example, boards could remove managerial discretion 

entirely and simply require that repurchases be made in equal amounts at regularly spaced 

intervals, which our evidence suggests would significantly improve performance. Our results 

may help explain the rise of so-called accelerated repurchase programs, which significantly 

reduce managerial flexibility because the firm essentially enters into a forward contract to 

purchase its own stock (see Bargeron, Kulchania, and Thomas (2011)). 

 In broader terms, the value of managerial flexibility is an important subject for future 

research. Many important corporate decisions, such as M&A (Jensen (1986)), are subject to a 

great deal of managerial flexibility and have been shown to be adversely impacted by CEO 

overconfidence. We find managerial overconfidence also has a detrimental effect on repurchase 

decisions. Given that Hirshleifer, Low, and Teoh (2012) find overconfident CEOs can be 

beneficial in some circumstances, our research contributes to the discussion of how much 

involvement the board should have in the certain corporate decisions and which firms benefit 

from managerial flexibility.  
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Table 1: Share repurchase magnitudes and frequencies 

This table presents quarterly summary statistics on share repurchases and share repurchase indicators. The 

first three rows present statistics at the firm-quarter level. The last row presents statistics for firm-level 

means of our indicator variable.  

 

N Mean 

Standard 

Deviation 

Percentiles 

 

10th 50th 90th 

Repurchases (millions $) 198,693 20.242 172.771 0 0 16.700 

Repurchase (% shares outstanding) 198,693 0.005 0.025 0 0 0.014 

Repurchase > 0.1% indicator 198,693 0.306 0.461 0 0 1 

Firm-level mean: Repurchase > 0.1% indicator 5,498 0.243 0.190 0.075 0.283 0.683 
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Table 2: The timing of share repurchases 

This table presents the within-firm averages and differences in split-adjusted stock prices and valuation 

ratios in repurchasing quarters and non-repurchasing quarters. Firms must have prices or valuation ratios 

in at least one repurchasing quarter and at least one non-repurchasing quarter to be included in the 

calculation. Repurchasing quarters are quarters during which the firm repurchased at least 0.1 percent of 

shares outstanding. Average closing price is the natural log of the mean daily closing price. Minimum 

closing price is the natural log of the minimum daily closing price. Volume-weighted average closing 

price is the natural log of the average quarterly daily closing price, weighted by daily trading volume. 

B/M is the book value of common equity divided by market capitalization. S/P is net sales per share 

divided by stock price. Variables with subscript t (t-1) are measured at the end of the current (prior) 

quarter. All valuation ratios are winsorized at the 1
st
 and 99

th
 percentiles. 

Valuation measure N 

Non-repurchasing 

quarters 

Repurchasing 

quarters  

Difference 

in means t-stat 

Average closing price 

            

5,331  2.438 2.555  0.117 15.86 

Minimum closing price 

            

5,331  2.251 2.382  0.131 16.71 

Volume-weighted closing price 

            

5,331  2.441 2.551  0.110 15.80 

Random closing price 

            

5,331  2.431 2.548  0.118 14.92 

B/Mt-1 

            

5,323  0.722 0.656  -0.066 -15.07 

B/Mt 

            

5,295  0.716 0.686  -0.030 -6.38 

S/Pt-1 

            

4,787  0.554 0.449  -0.105 -20.23 

S/Pt 

            

4,762  0.567 0.486  -0.082 -14.54 
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Table 3: Price and valuation regressions on actual repurchase activity 

This table presents firm fixed effect regressions of split-adjusted stock price and valuation ratios on 

repurchase quarter dummies and quarterly time dummies. Our repurchase dummy equals one if quarterly 

stock repurchases exceed 0.1 percent of shares outstanding or 0.1 percent of shares outstanding and $10 

million, as noted. Average closing price is the natural log of mean daily closing price. Minimum closing 

price is the natural log of the minimum daily closing price. Volume-weighted average closing price is the 

natural log of the average quarterly daily closing price, weighted by daily trading volume. Random 

closing price is the natural log of the closing price on a randomly selected day during the quarter. B/M is 

the value of common equity divided by market capitalization. S/P is net sales per share divided by stock 

price. Variables with subscript t (t-1) are measured at the end of the current (prior) quarter. All valuation 

ratios are winsorized at the 1
st
 and 99

th
 percentiles. t-statistics are presented below coefficient estimates in 

parentheses. *, **, and *** represent statistical significance at the 10 percent, 5 percent, and 1 percent 

levels. 

Panel A: Stock price 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price 

Repurchase > 0.1% 0.114***  0.130***  0.110***  0.115***  

 (33.568)  (36.755)  (32.341)  (33.268)  

Repurchase > 0.1%  0.226***  0.239***  0.223***  0.227*** 

and $10 million  (44.094)  (44.626)  (43.447)  (43.561) 

N 198,693 198,693 198,693 198,693 198,681 198,681 198,693 198,693 

Adjusted R2 0.212 0.216 0.212 0.214 0.211 0.214 0.206 0.209 

 

Panel B: Valuation ratios 

Dependent variable: B/Mt-1 B/Mt S/Pt-1 S/Pt 

Repurchase > 0.1% -0.013***  -0.007***  -0.060***  -0.056***  

 (-6.298)  (-3.072)  (-24.775)  (-21.336)  

Repurchase > 0.1%  -0.021***  -0.023***  -0.066***  -0.058*** 

and $10 million  (-6.932)  (-7.240)  (-18.050)  (-14.811) 

N 197,020 197,020 196,781 196,781 187,221 187,221 187,002 187,002 

Adjusted R2 0.088 0.088 0.081 0.081 0.034 0.032 0.029 0.028 
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Table 4: Robustness of price and valuation regressions  

This table examines the robustness of the firm fixed effect regressions presented in Table 3. Panel A uses only the largest quintile of firms, as 

determined by the market capitalization of the firm the quarter that it enters our sample (relative to other firms the same year). Panel B uses only 

the most liquid firms, defined as firms in the lowest Amihud (2002) illiquidity quintile. Illiquidity is defined as the average ratio of the daily 

absolute return to the dollar trading volume calculated over the 250 trading days prior to the quarter that the firm enters our sample. We require at 

least 50 trading days to calculate illiquidity. Panel C uses firms in the highest quintile of share turnover. Turnover is calculated as the ratio of 

average daily trading volume to the average number of shares outstanding calculated over the 250 trading days prior to the quarter that the firm 

enters our sample. We require at least 50 trading days to calculate share turnover.  All valuation ratios are winsorized at the 1
st
 and 99

th
 percentiles. 

t-statistics are presented below coefficient estimates in parentheses. *, **, and *** represent statistical significance at the 10 percent, 5 percent, 

and 1 percent levels. 

Panel A: Largest firms 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price B/Mt-1 S/Pt-1 

Repurchase > 0.1% 0.139***  0.151***  0.137***  0.141***  -0.025***  -0.055***  

 (27.518)  (28.330)  (27.111)  (27.398)  (-9.237)  (-17.944)  

Repurchase > 0.1%    0.172***  0.185***  0.170***  0.175***  -0.033***  -0.065*** 

and $10 million  (31.886)  (32.463)  (31.511)  (31.717)  (-11.100)  (-19.646) 

N 48,701 48,701 48,701 48,701 48,701 48,701 48,701 48,701 48,133 48,133 47,144 47,144 

Adjusted R2 0.387 0.391 0.371 0.374 0.386 0.390 0.378 0.382 0.110 0.110 0.057 0.059 

  

Panel B: Most liquid stocks 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price B/Mt-1 S/Pt-1 

Repurchase > 0.1% 0.142***  0.155***  0.139***  0.144***  -0.020***  -0.057***  

 (25.775)  (26.650)  (25.346)  (25.695)  (-6.813)  (-17.221)  

Repurchase > 0.1%    0.179***  0.191***  0.176***  0.181***  -0.033***  -0.068*** 

and $10 million  (30.249)  (30.740)  (29.856)  (30.051)  (-10.366)  (-19.062) 

N 46,460 46,460 46,460 46,460 46,460 46,460 46,460 46,460 45,967 45,967 45,322 45,322 

Adjusted R2 0.383 0.386 0.367 0.370 0.381 0.385 0.374 0.377 0.110 0.112 0.051 0.052 
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Panel C: Stocks with highest share turnover 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price B/Mt-1 S/Pt-1 

Repurchase > 0.1% 0.146***  0.164***  0.142***  0.147***  0.005  -0.059***  

 (16.164)  (17.421)  (15.708)  (15.943)  (1.033)  (-11.186)  

Repurchase > 0.1%    0.273***  0.290***  0.270***  0.276***  -0.019***  -0.078*** 

and $10 million  (21.548)  (21.972)  (21.273)  (21.312)  (-2.890)  (-10.327) 

N 36,686 36,686 36,686 36,686 36,686 36,686 36,686 36,686 36,443 36,443 36,016 36,016 

Adjusted R2 0.159 0.163 0.165 0.169 0.157 0.162 0.153 0.158 0.068 0.069 0.040 0.039 
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Table 5: Return on repurchase investment 

This table presents summary statistics and difference in means tests on the annualized rate of return (in 

%) on actual repurchases investments versus “smoothed” repurchases. Smoothed repurchases are 

generated by averaging actual repurchases over one, two, three, or four-year periods, or the entire sample 

life of the firm, as indicated. Appendix B provides a full description of our returns measures. 

 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 7.658 5.048 59.565   

Repurchase average - 1 year 8.136 5.129 60.542 0.478 2.22 

Repurchase average - 2 years 8.838 5.865 60.915 1.180 5.34 

Repurchase average - 3 years 9.225 6.436 60.866 1.567 6.79 

Repurchase average - 4 years 9.404 6.893 60.957 1.746 7.43 

Sample lifetime 9.639 7.994 61.252 1.981 8.00 
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Table 6: Implementation of smoothed strategy: The post Rule 10b5-1 period 

This table presents summary statistics and difference in means tests on the annualized rate of return (in 

%) on actual repurchases investments versus “smoothed” repurchases for the time period after the 

adoption of SEC Rule 10b5-1: 2001-2010. Smoothed repurchases are generated by averaging actual 

repurchases over one, two, three, or four-year periods, or the entire sample life of the firm, as indicated. 

Appendix B provides a full description of our returns measures. 

 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 7.018 4.114 55.955   

Repurchase average - 1 year 7.462 4.334 56.060 0.444 2.36 

Repurchase average - 2 years 8.595 5.438 56.295 1.576 7.00 

Repurchase average - 3 years 9.534 6.356 56.163 2.516 10.53 

Repurchase average - 4 years 9.283 5.978 56.309 2.265 9.33 

Sample lifetime 10.134 7.083 56.178 3.116 12.23 
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Table 7: Firms with stated motive of undervaluation 

This table presents summary statistics and difference in means tests on the annualized rate of return (in 

%) on actual repurchases investments versus “smoothed” repurchases for the 943 firms that stated 

“undervaluation,” “enhance shareholder value,” or “good investment” as a motive for a share repurchase 

during our sample period. Smoothed repurchases are generated by averaging actual repurchases over one, 

two, three, or four-year periods, or the entire sample life of the firm, as indicated. Appendix B provides a 

full description of our returns measures. 

 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 2.173 4.159 25.799   

Repurchase average - 1 year 2.022 4.258 24.697 -0.151 -1.83 

Repurchase average - 2 years 2.680 4.623 25.153 0.507 1.13 

Repurchase average - 3 years 3.199 5.374 24.538 1.026 2.50 

Repurchase average - 4 years 3.410 5.546 24.588 1.237 3.08 

Sample lifetime 4.568 6.976 24.587 2.395 5.69 
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Table 8: Forward-looking measure 

This table presents summary statistics and difference in means tests on the annualized rate of return (in 

%) on actual repurchases investments versus “smoothed” repurchases. Smoothed repurchases are 

generated by averaging actual repurchases forward in time over one, two, three, or four-year periods, or 

the entire sample life of the firm, as indicated. Appendix B provides a full description of our returns 

measures. 

 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 7.658 5.048 59.565   

Repurchase average - 1 year 9.366 5.704 62.380 1.708 10.00 

Repurchase average - 2 years 10.573 6.939 63.015 2.915 14.40 

Repurchase average - 3 years 11.117 7.622 63.267 3.459 16.16 

Repurchase average - 4 years 11.374 8.054 63.408 3.716 16.96 
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Table 9: Completed repurchase plans 

This table presents summary statistics and difference in means tests on the annualized rate of return (in 

%) on actual repurchases investments versus “smoothed” repurchases for the sample of 6,708 open 

repurchase announcements that were at least 90% completed within 2, 3, or 4 years (as indicated).  The 

repurchase smoothing period matches the indicated completion rate period. Appendix B provides a full 

description of our returns measures. 

 

 

 Summary Statistics 

Difference in annualized return 

on investment (in %) 

Completion 

Window  Mean Median 

Standard 

deviation 

Smoothed mean – 

 actual mean T-test 

2 Years 
Actual  19.022 8.053 68.638   

Smoothed 20.829 11.322 62.608 1.807 1.84 

3 Years 
Actual  10.131 7.032 38.381   

Smoothed 10.924 8.495 36.754 0.793 4.66 

4 Years 
Actual  8.558 6.461 35.245   

Smoothed 10.942 8.550 36.678 2.383 7.89 
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Table 10: Market timing regressions          

This table presents a pooled OLS regression of the factors associated with repurchase timing. The 

dependent variable is Repurchase Skill, the difference between actual returns to repurchasing and the 

returns if those repurchased dollars had been smoothed over the same window. Repurchase Skill is 

measured over 1, 2, 3, or 4 years, as noted. Dilution Offset implies that the absolute difference between 

the number of shares repurchased and the expected dilution (each scaled by prior quarter common shares 

outstanding) is less than 1% during the first 6 months of the event window. Overconfidence is an 

indicator variable equal to one if the number of unexercised exercisable options is above the 75
th
 

percentile. Firm Size, Cash, Leverage, R&D, and Capex are measured at the end of the prior quarter and 

are winsorized at the 1
st
 and 99

th
 percentile. Firm Size is the market capitalization of the firm (number of 

shares outstanding times share price). Cash is cash and cash equivalents, scaled by total assets. Leverage 

is total liabilities, scaled by total assets. R&D is research and development expense, scaled by total assets. 

Capex is capital expenditures, scaled by total assets. B/M, measured at the end of the prior quarter, is the 

book value of common equity divided by market capitalization. Negative B/M dummy equals one if B/M 

is negative. Dividends is an indicator variable equal to one if the firm paid a dividend in the prior year. 

Abnormal Accruals are defined using the performance adjusted measure of Gong, Louis, and Sun (2008), 

Equation 2. Industry fixed effects and time dummies are included in all regressions. Standard errors are 

robust and adjusted for clustering at the firm level. t-statistics are presented below coefficients in 

parentheses, and *, **, and *** represent statistical significance at the 10, 5, and 1 percent level. 
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Table 10: Market timing regressions, continued 
 

Dependent variable: Repurchase Skill 

  1 year 2 years 3 years 4 years 

 
    

Dilution Offset   -1.336** -1.369* -1.495** -2.003** 

 
(-2.005) (-1.945) (-2.122) (-2.489) 

Overconfidence  -2.449*** -2.535*** -2.158** -1.123 

 
(-2.781) (-2.580) (-2.255) (-1.037) 

Firm size -1.309*** -1.007*** -0.535* -0.889*** 

 
(-4.241) (-3.349) (-1.685) (-2.954) 

Cash 1.554 -4.506 -5.437 -5.288 

 
(0.488) (-1.449) (-1.643) (-1.240) 

Leverage -2.642 -4.885* -5.864** -6.151** 

 
(-1.008) (-1.906) (-2.235) (-2.179) 

R&D -62.154* -61.705* -17.399 -34.185 

 
(-1.825) (-1.674) (-0.474) (-0.800) 

Capex 98.496*** 26.215 105.120*** -11.240 

 
(2.707) (0.787) (2.591) (-0.317) 

Dividends -2.754*** -2.913*** -1.601 -1.026 

 (-3.027) (-3.046) (-1.606) (-0.886) 

B/M -3.776*** -2.870** -1.635 -2.016* 

 
(-3.228) (-2.226) (-0.858) (-1.740) 

Negative B/M dummy 0.235 0.336 4.399 0.955 

 
(0.048) (0.080) (0.831) (0.194) 

Abnormal Accruals 4.960 19.891* -1.943 10.834 

 
(0.422) (1.701) (-0.176) (0.739) 

     
N  7,180 4,086 2,894 2,150 
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Figure 1: Repurchase Initiation and Entry into Sample 

This table presents the percent of our sample of 5,498 firms that enters each year and the cumulative portion of the sample each year. A firm enters 

our sample the first quarter it repurchases at least 0.1 percent of shares outstanding. Years containing recessionary periods, as defined by NBER, 

are shaded. (See http://www.nber.org/cycles.html) 
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Appendix A: Sample construction process 

This appendix outlines our sample constructions process. We begin with all US firms with 

accounting data in Compustat any time between 1984 and 2010. A firm enters our sample the 

first quarter it repurchases at least 0.1 percent of shares outstanding. The firm must have stock 

price data in CRSP when it enters our sample. Its stock must have CRSP share code 10 or 11, 

and its beginning stock price must exceed $5. There are 5,498 firms that met these criteria during 

our sample period. 

Table A1: Sample construction 

Sample 

Number 

of firms 

Number of 

observations 

Compustat screens   

All Compustat firms from 1984 to 2010 29,308 1,135,910 

FIC code = “USA” 23.939 952,832 

Repurchased ≥ 0.1 percent of shares outstanding during one quarter 9,742 351,526 

CRSP screens   

Stock price data in CRSP with share code 10 or 11 7,553 260,168 

Beginning stock price > $5 5,498 198,693 
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Appendix B: Repurchase timing measures 

This appendix illustrates the process by which we calculate our various repurchase timing 

measures. The following procedure is executed for each firm in our sample.  

1. Rate of return on actual repurchases 

Let Rept equal the dollar value of shares repurchased by the firm during quarter t and rq equal the 

rate of return on the firm’s stock during quarter q. The firm remains in our sample for N quarters. 

We consider each repurchase a quarterly investment, and therefore a cash outflow. We assume 

that repurchase dollars are invested at the end of each quarter and held until the end of quarter N, 

when the firm exits our sample. To calculate the annualized rate of return on repurchase 

investments, we solve for the annualized internal rate of return (IRR) of cash flows CF1-CFN: 

Return on actual repurchases = IRR(CF1, CF1, … , CFN), where 

CF          , 

CF          , 

  

CF -         -  , 

and 

CF              
 
  (1     )

 

  =   1

   

 

     

 

 

2. Rate of return on smoothed repurchases  

To calculate the rate of return on smoothed repurchases, our investment cash flows are now 

equal to a smoothed repurchase value instead of the actual repurchase value. Specifically, let St 

be the smoothed repurchase value for quarter t. We define St based on the length of the 

smoothing period. For 1-, 2-, 3-, and 4-year repurchase smoothing, we average repurchases over 

4, 8, 12, and 16 quarters, respectively, beginning the quarter that the firm enters the sample. 

When repurchases are smoothed over the entire sample period, we simply average quarterly 

repurchases over the entire life of the firm. We also smooth repurchases forward in time. For 1-, 

2-, 3-, and 4-year forward smoothing, we average repurchases over the prior 4, 8, 12, and 16 

quarters, respectively. These calculations require that actual repurchases occur prior to or 

concurrent with our smoothed repurchase quarter. Table B1 illustrates the calculation of 

smoothed quarterly repurchases over our varying time periods.  
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Table B1: Smoothed repurchase calculation 

This table illustrates the calculation of smoothed quarterly repurchases over our varying time 

periods. Rept equals the dollar value of shares repurchases during quarter t. N equals the number 

of quarters in which the firms remains in our sample.  

 

Smoothing time period Quarterly smoothed repurchases (St) 

1 year 

 

                     
1

 
    

 

 

   

,      

 

2 years 

 

               
1

8
    

 

 

   

,      

 

3 years 

 

                
1

12
    

 

  

   

,      

 

4 years 

 

                
1

16
    

 

  

   

,      

 

Evenly spaced 

 

     …       
 

 
    

 

 

   

 

 

1 year forward 

 

    
1

 
    

 

 

     

 

 

Y years forward 

 

    
1
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The rate of return on smoothed repurchases equals the annualized internal rate of return (IRR) of 

cash flows CF1-CFN: 

Return on smoothed repurchases = IRR(CF1, CF1, … , CFN), where 

CF        , 

CF        , 

  

CF -       -  , 

and 

CF              
 
  (1   )

 

     

   

 

   

 

3. Market timing 

The dependent variable in Table 8 captures the ability of managers to time repurchases. 

Specifically, repurchase timing is calculated as the difference in the annualized return on actual 

repurchases and smoothed repurchases.  

Repurchase timingt = Return on actual repurchasest – Return on smoothed repurchasest. 

However, we do not calculate the terminal value of smoothed repurchases at end of the full 

sample period as before. Rather, we calculate the terminal value at the end of each smoothing 

period (1, 2, 3 or 4 years). This method allows us to have multiple observations per firm; the 

shorter the smoothing period the greater the number of observations. For example, if repurchases 

are smoothed over 3 years (12 quarters), then the first observation for Repurchase timing for 

each firm begins at quarter 1 and we replace quarter N in the above equations for Return on 

actual repurchases and Return on smoothed repurchases with quarter 12; the second observation 

begins at 13 and N is replaced with 24, the third observation would span from quarter 25 to 

quarter 36, etc. 
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Appendix C: Robustness tests 

C.1 Robustness of price and valuation regressions 

The focus of our paper paper we focus on actual repurchase activity, which includes all 

types of repurchases. Given that Dutch auctions, tender offers and accelerated share repurchases 

are very different transactions, which arguably do not allow for the same level of managerial 

flexibility as open market share repurchases, we verify the robustness of our main results to 

excluding any firm that announced a Dutch auction, tender offer or accelerated share repurchase, 

as reported in the SDC database, during our sample period. This reduces our sample size to 4,852 

firms. We rerun our fixed effects price and valuation ratio regressions for this subsample of firms 

in Panel A of Table C.1 and confirm that our main results are not driven by these types of share 

repurchases. Using of subsample of firms that excludes Dutch auctions, tender offers, and 

accelerated share repruchases, we continue to find higher prices and lower valuation ratios within 

the same firm during repurchasing versus non-repurchasing quarters. 

In Panel B of Table C.1 we examine the robustness of our fixed effects regression results 

to conditioning on a stated motive of undervaluation. Using the Securities Data Corporation 

(SDC) Repurchases database “purpose code,” which we supplement with a Factiva search, we 

identify 943 firms that stated “undervaluation,” “enhance shareholder value,” or “good 

investment” as a motive for a share repurchase during our sample period. We find that prices are 

significantly higher and sales to price ratios are significantly lower for the undervaluation 

subsample. Book to market ratios are not significantly lower, as we found for our full sample; 

instead, book to market ratios are not significantly different within firms during repurchasing and 

non-repurchasing quarters. These results imply that while the undervaluation sample does not 

appear to repurchase at lower book to market ratios, they do not purchase at favorable valuation 

ratios either.  
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C.2 Robustness of returns of repurchase investments 

Table C.2 examines the return on repurchase investment results presented in Table 5. 

Panel A presents returns on actual and smoothed repurchase investments for 4,852 firms that did 

not announce a Dutch auction, tender offer, or accelerated share repurchase over the sample 

period. Our conclusions that (i) smoothing repurchases through time outperforms actual 

repurchases and (ii) the longer the smoothing period, the better the performance continue to hold 

for this subsample. 

Panel B excludes the financial crisis period (2008-2010) from returns calculations. 

Returns on repurchases smoothed over one year, our shortest smoothing period, are not 

statistically different from returns on actual repurchases. However, the difference in smoothed 

and actual repurchase returns increases in magnitude and statistically significance as we lengthen 

our smoothing period lengthens. 

Panel C uses only the largest quintile of firms, as determined by the market capitalization 

of the firm the quarter that it enters our sample (relative to other firms the same year). Examing 

large firms speaks to the economic magnitude of poor repurchase timing, and firm size can proxy 

for liquidity. We continue to find evidence that repurchase smoothing adds value. Though the 

difference in returns on smoothed and actual repurchases is not statistically significant unless we 

smooth over the entire sample period, the difference is positive for two-, three-, and four-year 

smoothing, and increasing monotonically with the length of the smoothing period.  

Panel D and E use more direct measures of stock market liquidity. Panel D uses only the 

most liquid firms, defined as firms in the lowest Amihud (2002) illiquidity quintile.  Illiquidity is 

defined as the average ratio of the daily absolute return to the dollar trading volume on the day 

calculated over the 250 trading days prior to the quarter that the firm enters our sample. We 

require at least 50 trading days to calculate illiquidity. In all but the one-year smoothing period, 
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firms would have done significantly better by smoothing their repurchases through time. Panel E 

uses firms in the highest quintile of share turnover. Turnover is calculated as the ratio of average 

daily trading volume to the average number of shares outstanding calculated over the 250 trading 

days prior to the quarter that the firm enters our sample. We require at least 50 trading days to 

share turnover. Using share turnover as a proxy for liquidity and focusing on the most liquid 

firms, we observe that firms would have done significantly better in all cases by smoothing their 

repurchases through time. 

C.2 Return on repurchase investment by time in sample and size quintile 

When repurchases are smoothed across the entire life of the firm in the sample, a concern 

might be that our results are driven by actual repurchases that occurred long before or after the 

smoothing time period. Because firms can have very different lives in our sample, we repeat our 

analysis from Table 5 based on how long a firm is in our sample. The average (median) firm 

remains in our sample for almost 9 years (7 years), and, as shown in Panel A of Table C.3, the 

most common sample life is between 0 and 5 years, with about 44 percent of our sample firms 

falling into this group. We calculate the average difference in returns between the actual 

repurchase strategy and the smoothed strategy of spreading repurchases evenly over the sample 

life of the firm for each group. Regardless of length of time in our sample, the return difference 

is positive and significant, economically and statistically, but there is no obvious pattern. The 

biggest difference, 2.94 percent per year, occurs in the 0 – 5 year group. The second largest, 1.96 

percent per year, is for firms with more than 20 years in our sample. The difference between the 

return differences of firms that have been in the sample the longest amount of time versus the 

shortest amount of time, -1.01 percent, is not significant statistically based on a t-test.  

In Panel B, we consider the impact of firm size on our results. We divide our sample 

firms into size quintiles based on relative market cap when a firm enters our sample. When we 
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look at the return differences, they are all significantly positive, economically and statistically, 

but there is no particular pattern, implying that the poor market timing occurs for firms of all 

sizes. 
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Table C.1: Robustness of price and valuation regressions  

This table examines the robustness of firm fixed effect regressions presented in Table 3. Panel A excludes any firm that announced a Dutch 

auction, tender offer, or accelerated share repurchase over the sample period. This reduces our sample size to 4,852 firms. Panel B uses only the 

9 3 firms that stated “undervaluation,” “enhance shareholder value,” or “good investment” at least once as a motive for a share repurchase during 

our sample period. Stated motives are available in the SDC Repurchases database starting in 1994; therefore, we limit our time period in Panel B 

to 1994 and beyond. All valuation ratios are winsorized at the 1
st
 and 99

th
 percentiles. T-statistics are presented below coefficient estimates in 

parentheses. *, **, and *** represent statistical significance at the 10 percent, 5 percent, and 1 percent levels. 

Panel A: Exclude Dutch auctions, tender offers and accelerated share repurchases 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price B/Mt-1 S/Pt-1 

Repurchase > 0.1% 0.117***  0.133***  0.113***  0.118***  -0.005**  -0.055***  

 (31.078)  (33.685)  (29.910)  (30.704)  (-2.173)  (-18.745)  

Repurchase > 0.1%    0.229***  0.241***  0.226***  0.230***  -0.019***  -0.056*** 

and $10 million  (39.116)  (39.344)  (38.495)  (38.620)  (-5.135)  (-12.645) 

N 166,044 166,044 166,044 166,044 166,034 166,034 166,044 166,044 164,382 164,382 155,667 155,667 

Adjusted R2 0.194 0.197 0.195 0.197 0.193 0.196 0.188 0.191 0.080 0.081 0.028 0.026 

 

Panel B: Stated motive of undervaluation (at least once) 

Dependent variable: Average closing price Minimum closing price Volume-weighted price Random closing price B/Mt-1 S/Pt-1 

Repurchase > 0.1% 0.088***  0.103***  0.084***  0.090***  -0.004  -0.037***  

 (13.129)  (14.797)  (12.494)  (13.206)  (-0.865)  (-7.966)  

Repurchase > 0.1%    0.169***  0.179***  0.166***  0.170***  -0.009  -0.041*** 

and $10 million  (19.230)  (19.547)  (18.857)  (18.987)  (-1.612)  (-6.811) 

N 37,737 37,737 37,737 37,737 37,737 37,737 37,737 37,737 37,513 37,513 35,311 35,311 

Adjusted R2 0.188 0.192 0.206 0.209 0.187 0.191 0.183 0.187 0.110 0.110 0.047 0.046 
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Table C.2: Robustness of return on repurchase investment 

This table examines the return on repurchase investment results presented in Table 5. Panel A excludes 

any firm that announced a Dutch auction, tender offer, or accelerated share repurchase over the sample 

period. This reduces our sample size to 4,852 firms. Panel B excludes quarters during the financial crisis 

(quarters in 2008-2010). Panel C uses only the largest quintile of firms, as determined by the market 

capitalization of the firm the quarter that it enters our sample (relative to other firms the same year). Panel 

D uses only the most liquid firms, defined as firms in the lowest Amihud (2002) illiquidity quintile.  

Illiquidity is defined as the average ratio of the daily absolute return to the dollar trading volume on the 

day calculated over the 250 trading days prior to the quarter that the firm enters our sample. We require at 

least 50 trading days to calculate illiquidity.  Panel E uses firms in the highest quintile of share turnover. 

Turnover is calculated as the ratio of average daily trading volume to the average number of shares 

outstanding  calculated over the 250 trading days prior to the quarter that the firm enters our sample. We 

require at least 50 trading days to share turnover.   

 

Panel A: Exclude Dutch auctions, tender offers and accelerated share repurchases 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 8.063 4.865 62.550   

Repurchase average - 1 year 8.549 5.011 63.598 0.487 2.03 

Repurchase average - 2 years 9.301 5.809 63.994 1.238 5.05 

Repurchase average - 3 years 9.641 6.395 63.960 1.578 6.17 

Repurchase average - 4 years 9.847 6.812 64.039 1.784 6.85 

Evenly spaced repurchases 10.005 7.915 64.360 1.942 7.10 

 

Panel B: Exclude financial crisis period (2008-2010) 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 8.562 6.449 59.520   

Repurchase average - 1 year 8.544 6.152 60.365 -0.018 -0.09 

Repurchase average - 2 years 8.907 6.595 60.671 0.345 1.68 

Repurchase average - 3 years 9.102 7.060 60.652 0.540 2.51 

Repurchase average - 4 years 9.313 7.400 60.709 0.751 3.41 

Evenly spaced repurchases 9.698 8.506 60.887 1.136 4.89 
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Panel C: Largest firms only 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 10.389 7.509 38.049   

Repurchase average - 1 year 10.097 7.748 30.523 -0.292 -0.31 

Repurchase average - 2 years 10.984 8.213 31.041 0.595 0.61 

Repurchase average - 3 years 11.508 8.489 30.867 1.119 1.14 

Repurchase average - 4 years 11.816 8.579 30.658 1.427 1.45 

Evenly spaced repurchases 12.575 9.711 30.336 2.186 2.20 

 

Panel D: Most liquid firms 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 12.179 7.235 57.346   

Repurchase average - 1 year 12.918 7.603 60.417 0.739 1.07 

Repurchase average - 2 years 13.782 8.311 60.601 1.603 2.21 

Repurchase average - 3 years 14.309 8.816 60.477 2.130 2.89 

Repurchase average - 4 years 14.564 8.786 60.386 2.385 3.22 

Evenly spaced repurchases 15.030 9.974 60.550 2.851 3.76 

 

Panel E: Firms with highest share turnover 

 Summary Statistics 

Difference in annualized 

return on investment (in %) 

 Mean Median 

Standard 

deviation 

Mean – Actual 

repurchases mean T-test 

Actual repurchases 10.195 3.940 74.743   

Repurchase average - 1 year 11.214 4.046 78.906 1.018 2.11 

Repurchase average - 2 years 12.264 4.957 79.114 2.069 3.79 

Repurchase average - 3 years 12.975 5.689 79.123 2.780 4.94 

Repurchase average - 4 years 13.135 6.174 79.115 2.939 5.15 

Evenly spaced repurchases 13.363 7.309 79.469 3.168 5.22 
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Table C.3: Return on repurchase investment by time in sample and size quintile 

This table presents robustness tests from summary statistics and difference in means tests for the return on 

actual repurchases versus smoothed repurchases. Smoothed repurchases are generated by averaging actual 

repurchases over the entire sample period. Panel A segments the sample on the number of years that the 

firm has been in the sample. Panel B segments on quintiles of market capitalization, calculated when the 

firm enters the sample.  

 

Panel A: Time in sample 

Years in sample N Difference in annualized return on investment (in %) T-test 

0 – 5 (Short) 2,301 2.943 5.838 

6 - 10 1,272 1.050 3.563 

11 - 15 884 0.693 2.221 

16 - 20 341 1.608 3.397 

> 20 (Long) 450 1.956 7.021 

Long - short -0.987 -1.012 

 

Panel B: Firm size quintiles 

Size quintile Difference in annualized return on investment (in %) T-test 

1 1.790 3.550 

2 1.783 4.008 

3 1.406 3.605 

4 2.719 4.694 

5 2.186 2.202 

Large – small 0.396 2.810 

 

 

 

 


