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Share Repurchase Programs and Liquidity: An 
Examination of Dutch Auction Repurchases * 
 
 
 
ABSTRACT 
 
The existing evidence on the liquidity effects of share repurchase programs is mixed. 
However, previous studies focused solely on open market repurchase programs which do 
not allow for precise estimates of share buy-back intensity to measure liquidity effects. 
Since firms are under no obligation to disclose when (or even if) they are repurchasing 
shares, typically little is known about the precise timing and execution of open market 
repurchases. Furthermore, open market share repurchase programs are often renewed and 
can span several years. The indefinite time horizon clouds the ability to measure the 
permanent impact of share repurchase programs on firm liquidity. Consequently, we 
examine Dutch auction share repurchase programs to circumvent these problems, and 
investigate the temporary and permanent effects of repurchase programs on liquidity. The 
advantage of studying the Dutch auction format is twofold. First, the timing, quantity, 
and price of repurchases are known from company press releases. Second, Dutch auctions 
occur over a relatively short period (average tender period is typically 30 days). 
Therefore, our analysis of Dutch auction share repurchase programs allows us to 
investigate the short-term effects that occur over the one-month tender period. More 
importantly, we can examine possible lasting effects on liquidity after the repurchase 
program is over. We find that the improvement in liquidity is transitory and limited to the 
one-month tender period when the firm’s offer to repurchase shares is outstanding. 
Improvements in liquidity over longer intervals (or permanent impacts due to the share 
repurchase program) appear to be the result of an overall price improvement and a 
reduction in volatility and not because of a structural change in market dynamics. In sum, 
our results dovetail with those of Cook, Krigman, and Leach (2004) where improved 
liquidity occurs on the days when the firm actually enters the market and repurchases 
shares. 
 
Keywords: Share Repurchase Programs, Dutch Auctions, Liquidity 
JEL Classification Codes: G35, D82, G14 
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Share Repurchase Programs and Liquidity: An 
Examination of Dutch Auction Repurchases * 

 
 
 
1. Introduction 
 
Rather than paying dividends, a firm with available cash may choose to implement a 
share buy-back program and use the funds to repurchase some of its outstanding stock. 
Share repurchase programs have taken on increased importance in recent years. A survey 
of corporate managers by Brav, Graham, Harvey and Michaely (2005) found many 
managers prefer repurchases because they are more flexible than dividends.2 Firms that 
want to repurchase shares can implement their program through an open market 
repurchase, targeted share repurchase, a fixed-price tender offer or a Dutch auction tender 
offer. The distinctive feature of a Dutch auction repurchase is that the firm specifies a 
price range within which the shares are to be repurchased and the tender offer is open for 
a specific period of time, typically 30 days.3 Stockholders have the opportunity to specify 
prices at which they are willing to sell all or a portion of their shareholdings to the firm. 
At the conclusion of the offer and receipt of the tenders, the firm selects a 'clearing price' 
(the lowest price per share possible within its specified price range) that permits it to buy-
back the announced number of shares from stockholders who agree to sell at or below the 
selected price. 
 

The objective of this study is to measure changes in the liquidity of a firm’s 
equity resulting from the implementation of a share repurchase program. Specifically, we 
examine the temporary and permanent effects of the repurchase program on the liquidity 
of the repurchasing firm’s equity when a Dutch auction format is employed. Previous 
studies examining the impact of repurchase programs on a stock’s liquidity have focused 
on open market repurchase programs.  Since firms are under no obligation to disclose 
when, or even if, they are repurchasing shares in open market programs, the ability of 
these studies to measure liquidity effects is limited.  Furthermore, open market share 
repurchase programs are often renewed and can span several years. The indefinite time 
horizon clouds the ability to measure the permanent impact of share repurchase programs 
on firm liquidity.4 

 
The advantage of studying the Dutch auction format is twofold. First, the timing, 

quantity, and price of share repurchases are known since they are announced in company 
press releases. Second, Dutch auctions occur over a relatively short period, typically 30 

                                                 
2 Furthermore, Fama and French (2001) note that regardless of the changing characteristics of firms from 
the late 1970s through 1999, the proportion of firms paying cash dividends has declined sharply. 
3 In a Dutch auction tender offer, the firm announces the maximum number of shares to be purchased and 
the firm pays the same price per share for all the shares purchased in the offering. 
4 In an interesting departure from earlier studies, Cook, Krigman and Leach (2004) obtain survey data from 
firms as to the timing of their open market repurchases, and then examine the attendant liquidity effects. 



 4

days.5  Therefore, the Dutch auction format allows us to examine, compare, and measure 
liquidity over three distinct time periods: a pre-announcement or pre-event period; the 
tender period; and a post-event period.6  By examining these three periods, we are able to 
measure the temporary impact of the share repurchase program over the duration of the 
tender period (typically one month), as well as its permanent impact by comparing the 
post-event period to the pre-event period. This ability to distinguish between temporary 
or short-term and permanent or long-term liquidity changes is a distinct advantage of 
using Dutch auction repurchases, which is not possible when using open market 
repurchases.  
 

Neither the short or long-term effects of repurchase programs on liquidity are well 
understood.  There are reasons to believe the effect could be either positive or negative.  
First consider the short-term impacts.  A repurchase program results in an increase of 
corporate insiders to the trading environment which will have a negative impact on 
liquidity (see Barclay and Smith, 1988). Specifically, given the prospect of trading 
against an informed insider, other market players may be reluctant to participate in the 
trading process.  In contrast, by announcing a repurchase program, management is 
reducing information asymmetry about the probability distribution of the stock price and 
therefore increasing liquidity. In effect, the repurchase acts as a signal (see Bagwell, 
1992) about the price and leads to an immediate reduction in price uncertainty in the 
market. 

 
There can also be two opposing views of the long-term effect of repurchases on 

liquidity. First, we discuss the possibility of decreased liquidity. Amihud and Mendelson 
(1986, 1988) argue that there is a larger premium on less-liquid stocks as compensation 
for market-makers. Specifically, since fewer shares are traded of less liquid stocks, the 
bid-ask spread is wider to compensate the specialist for providing market making 
activities with higher inventory holding costs. We extrapolate this logic to stock 
repurchases to argue that once a repurchase has been consummated, the resulting 
decrease in shares outstanding may cause an increase in bid-ask spreads (and thus 
decrease liquidity) as the specialist has fewer shares outstanding for trade on which to 
make the spread. Another explanation which is information based is also offered by 
Lesmond, O’Connor and Senbet (2002). They develop a model of financing events to 
demonstrate that an increase in leverage leads to lower liquidity. In our context, a stock 
repurchase results in a reduction of equity outstanding and thereby an increase in 
leverage for the firm. Given the results of Lesmond et al (2002), this suggests that a stock 
repurchase will result in lower stock liquidity. Further, since managers cannot participate 
in a repurchase, managerial ownership of the shares outstanding should increase. Since 
prior studies (e.g. Sarin, Shastri and Shastri, 1999) have shown that increases in 
ownership concentration reduce liquidity, this suggests that long-term liquidity may 
decrease after the repurchase.  

 

                                                 
5 The shorter time period is useful since the probability of a large scale structural change (other than the 
repurchase per se) or some other informational event affecting liquidity is minimized.  
6 These periods are defined later in the paper. 
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Next we provide arguments why liquidity could in fact increase. Easley and 
O'Hara (2004) argue that if information asymmetry and uncertainty about price is 
reduced, then the spread should decline. Additionally, we argue that if the repurchase 
serves as a signal that management considers the stock to be undervalued, it would attract 
attention to the stock and enhance the investor base subsequent to the repurchase with a 
corresponding increase in liquidity. This will be especially pronounced if the stock is 
relatively unknown (i.e. a neglected stock). The repurchase may catalyze analysts to 
initiate coverage of the firm, and new investors may rush in to buy the stock. In this vein, 
evidence supporting liquidity effects following on initiation of analyst coverage is 
presented by Irvine (2003). 

 
We argue that is important for managers to understand the long-term liquidity 

effects of their repurchasing transactions because of the important relationship between 
liquidity and the cost of capital (e.g. Affleck-Graves, Callahan, and Chipalkatti 2002; 
Amihud and Mendelson, 2000).  In fact, the managerial concern over liquidity is borne 
out by survey evidence in Brav, Graham, Harvey and Michaely (2005) where they report 
that over half of the managers they surveyed indicated that liquidity of their stock is an 
important or very important factor affecting their repurchase decisions.  Given the above 
discussion where repurchases could either enhance or diminish long-term liquidity, the 
overall effect is clearly an empirical question with important managerial implications. 

 
Thus, in our analyses, we examine the impact of the Dutch auction on various 

measures of liquidity such as the bid-ask spread, depth, and volume for the repurchasing 
firm’s shares. Results from this study provide insight into the ongoing discussion on the 
liquidity effects of other modes of repurchase programs.  We find that the true 
improvement in liquidity is transitory and is limited to the one-month tender period. 
During the tender period, the implicit demand with price limits announced by the 
repurchasing firm serves to provide extra depth to the market. We believe that this factor 
contributes to the increased liquidity during the tender period. Our finding corresponds to 
the results in Cook, Krigman, and Leach (2004) for open market repurchases where 
improved liquidity occurs on the days when firms actually enter the market and 
repurchase shares.   

 
Improvements in the relative spread variable measured over longer intervals 

following the conclusion of the Dutch auction repurchase, appear to be the result of an 
overall increase in the price of the common stock. Specifically, the stock price is used as 
the divisor in computing the relative spread. If this divisor (i.e. the stock price) increases, 
an automatic reduction in the relative spread will arise. The price increase is presumably 
due to the well known signaling phenomenon associated with stock repurchases 
documented initially by Dann (1981), and specifically for Dutch auctions by Bagwell 
(1992). In sum, our results show that short-term liquidity improves while the repurchase 
offer is outstanding. However, once the repurchase in concluded, liquidity returns to pre-
event levels. Thus, a Dutch auction repurchase is not an effective format if the objective 
is to enhance long-term liquidity. 
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The rest of the paper is organized as follows. Section 2 briefly describes details on 
share repurchase program with a particular focus on the Dutch auction format and 
surveys related literature. Section 3 describes the methodology. Section 4 presents the 
data used in this paper. Section 5 presents the empirical results for the liquidity effects of 
the share repurchase programs in two parts. The first part focuses on the univariate 
changes in liquidity by examining in turn the spread, depth, and volume. The second part 
presents a multivariate analysis examining the interaction of these measures. Section 6 
concludes the paper. 
 

 
2. Share Repurchase Programs 
 
To date, there is no clear consensus on the influence of open market share repurchase 
programs on liquidity. The empirical evidence focuses on the short-term impact of share 
repurchase programs on liquidity.  Specifically, in their seminal work on this topic, 
Barclay and Smith (1988) present empirical evidence suggesting liquidity decreases 
around share repurchase announcements. The authors argue that the addition of corporate 
insiders to the trading place (due to the share repurchase program) increases the 
probability of trading with an informed trader and therefore decreases the willingness of 
less informed traders to trade. More recently, Brockman and Chung (2001) also find 
evidence of decreased liquidity using a sample of open market repurchases from the 
Hong Kong market. Evidence of a similar decreased liquidity in France is reported by 
Ginglinger and Hamon (2005). Others studies, including Singh, Zaman and Krishnamurti 
(1994), Miller and McConnell (1995), and Kim (2004), find no change in liquidity as a 
result of open market repurchase programs. Franz, Rao, and Tripathy (1995) present 
evidence of increased liquidity and argue that management reduces information 
asymmetry by announcing their intention to repurchase shares in the open market.  
 

In a departure from prior studies, Cook, Krigman, and Leach (2004) use survey 
data from firms that conduct open market repurchase programs, and are able to pinpoint 
the actual time of the repurchase activity. They document hard evidence of an increased 
liquidity effect on the days when the firm is actually conducting its repurchases in the 
market. However, their finding cannot be extrapolated to address the long-term liquidity 
effects of repurchases unless the firm repurchases shares on a fairly regular basis over the 
long-term. Clearly, this latter condition is not tenable. We believe that the long-term 
liquidity effects associated with repurchases cannot be fully explored in the ‘open market 
share repurchase programs’ setting because there is no finite date for the conclusion of 
such programs. Without such a date, the researcher will not know over which periods to 
construct the liquidity variables necessary for the empirical analyses. This is the inherent 
advantage to examining Dutch auction repurchases which have finite beginning and end 
dates for the tender period which is typically 30 days in duration. 

 
 

 
Dutch Auctions 
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In a typical Dutch auction tender offer, the firm announces a maximum number of shares 
to be purchased and specifies a beginning and an ending date for the repurchase of its 
shares and the intervening tender period is typically 30-days. The firm specifies a price 
range (instead of a fixed price) within which the shares are to be repurchased. Stock 
holders have the opportunity to specify prices (within the price range set by the firm) at 
which they are willing to sell all or a portion of their shareholdings to the firm. At the 
conclusion of the offer and receipt of the tenders, the firm selects a single ‘final’ price per 
share (the lowest price within its price range or the ‘clearing price’) that will permit it to 
buy-back the announced number of shares from those stockholders who agree to sell at or 
below the selected price. Thus, the firm only pays that amount per share which is 
necessary, within the stated range, in order to secure the specified number of shares. The 
firm pays the same price per share for all the shares purchased in the offering. 
 

If the number of shares tendered is less than (or equal to) the number of shares 
that the firm seeks to purchase, then the purchase price is the highest price of those prices 
specified by tendering shareholders (within the price range set by the firm). However, if 
the number of shares tendered is greater than the number of shares sought by the firm, 
then the firm will select the purchase price that allows it to buy the number of shares it 
seeks (again, within the price range set by the firm). In the event of oversubscription, 
only those shares that are tendered at or below the final purchase price (determined by the 
firm) are eligible for proration (pro rata purchase). The firm retains the right to purchase 
more than the number of shares originally announced, but is not obligated to do so. No 
commission charges are incurred by tendering stockholders.  
 
 
3. Empirical Methods 
 
In this paper, we examine the change in several measures of liquidity surrounding the 
Dutch auction event over three distinct periods: pre-event, tender period, and, post-event, 
to test whether these potential changes are statistically significant. As shown in the 
timeline in Figure 1, Dutch auctions are characterized by three important dates: AD - the 
announcement date; ED - the expiration date; and RD - the results date. The RD typically 
occurs the next business day after the ED. 
 
 

Insert Figure 1 here 
 
 

More specifically, in our empirical analysis, we examine our liquidity measures 
over three periods: (1) 75 days prior to the announcement date [AD-76,AD-2], (2) the 
tender period [AD,ED] which is typically 30-days, and (3) 75 days after the Dutch 
auction results are announced [RD+2,RD+76]. These dates were chosen to minimize the 
impact of announcement effects and allow us to focus on structural changes in liquidity. 
The use of 75 days prior to the announcement of a Dutch auction is a long enough period 
before the event for investors to be unaware of the upcoming auction and 75 days 
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afterwards is enough time for the market to have adjusted to the smaller number of shares 
outstanding subsequent to the repurchase program. 
 

For our liquidity measures, we compute the following variables for each day, and 
then for each firm and then, finally compute a mean and median across the Pre-Event 
period, the Tender Period, and the Post-Event Period. Our liquidity variables are as 
follows: (1) absolute spread; (2) relative spread; (3) effective spread; (4) bid depth; (5) 
ask depth; (6) total depth; (7) average trade size; (8) daily volume (in shares traded); and, 
(9) daily volume (in dollars traded). We then compare each of these variables to a 
baseline period which is defined to be the 75 trading-day window before the pre-event 
period. In event time, this baseline period spans the window [AD-151, AD-77].  
 

We perform the comparisons by taking the natural log of the ratio of the variable 
for the period of interest (i.e. the pre-event period, the tender period, or the post-event 
period) to its analog computed over the baseline period. If the log ratio is zero, it 
indicates that the variable in the period of interest is equal to its analog from the baseline 
period; if the log ratio is positive, it indicates the variable in the period of interest is 
greater than it was during the baseline period, and finally if the ratio is negative, the 
variable in the period of interest has declined relative to the baseline period. We also 
perform both a t-test and non-parametric sign test to determine if the variables are the 
same as the baseline period. In particular, we are interested in testing whether the change 
in the liquidity measures, observed after the demand shock, disappear. In other words, are 
these changes transitory?  
 

Following this analysis of liquidity changes over various time periods, we 
employ a multivariate approach to assess which specific characteristics of 
the Dutch auction can explain a significant share of the observed changes in 
liquidity variables (1) through (9), listed above. The parameters we consider 
are (i) the volatility; (ii) the daily volume; (iii) the price level; and, (iv) 
the number of shares outstanding. More specifically, we use the change in 
the liquidity variables as dependent variables and regress them against the 
changes in parameters (i) through (iv). Our multivariate analysis framework 
closely follows Kumar, Sarin, and Shastri (1998) who examine the impact of 
options trading on liquidity of the underlying security.7 

 
 
4. Data 
 
We restrict the sample to Dutch auction repurchases conducted by firms listed on the 
New York Stock Exchange to control for market structure and trading protocols.8  The 

                                                 
7 The need to control for these variables is explained in Kumar, Sarin, and Shastri (1998), and we omit a 
further discussion in the interests of brevity. 
8 Controlling for market structure (i.e. auction versus dealer markets) is important whenever liquidity 
effects are studied. See Huang and Stoll (1996, 2001), Blume and Goldstein (1997), Jones and Lipson 
(1999), Chordia, Sarkar, and Subrahmanyam (2005) as examples of studies where differences in market 
structure affect stock characteristics such as liquidity. 
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sample has been identified from Thomson Financial’s SDC database and the data have 
been verified through time-stamped press releases from Lexis/Nexis and Dow Jones and 
Reuters’ Factiva database. These press releases yielded information about the exact date 
and time of the announcement of each Dutch auction share repurchase program, as well 
as the terms of the program. These data were then augmented with the TAQ database. 
The TAQ is compiled by the New York Stock Exchange (NYSE) and contains intraday 
transactions data (trades and quotes) for all securities traded on the NYSE. This dataset, 
therefore, allows us to construct our desired liquidity measures in addition to allowing us 
to precisely define the pre-event, tender and post-event periods. Table 1 presents the 
frequency distribution of our sample observations.  
 
 

Insert Table 1 here 
 
 

As seen in Table 1, our sample starts in 1993 because that is the first year for 
which the TAQ data is available. The sample ends in 2002, and we note that the number 
of repurchases peaks in the bull market of the late 1990s. Table 2 provides descriptive 
statistics of the sample. 
 
 

Insert Table 2 here 
 
 
The mean premium of the high price of the Dutch auction’s price range is approximately 
8% over the existing market price. Interestingly, the low price of the price range is often 
below the market price that existed prior to the announcement. The results of the Dutch 
auction are typically announced within 2 days of the expiration of the tender offer period. 
If the offer is oversubscribed, the firm purchases the shares that are tendered at or below 
the final price on a pro-rata basis. In our sample, 25 offers (34% of the 73-observation 
sample) are oversubscribed. The average proration factor for the oversubscribed offers is 
approximately 77%. The proration factor does not indicate the number of shares that may 
have been tendered at prices above the final price at which the auction is consummated. 
 
Cumulative Returns 
 
A standard event study around the announcement, expiration, and results dates was 
conducted to document the equity market’s response to the Dutch auction.9 To perform 
this event study, we use returns over a consistent 255 trading day period (about one year) 
ending on day -152 prior to the announcement date, to estimate the benchmark return 
process.10

 This benchmark is used in our statistical tests to detect ‘abnormal returns’ 

                                                 
9 We perform this analysis to confirm that our results are comparable to the Bagwell (1992) results since 
our sample is drawn from a later period. In table 3, the average cumulative abnormal return over the (AD, 
ED) window is about 9.1% and this is consistent with the 6.7% reported by Bagwell (1992) over her (AD-
1, ED) period.  
10 Note that the estimation period ends the day prior to the first day of the baseline period. 
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during the event windows of interest. In the event study, we use size-adjusted buy-and-
hold abnormal returns. Specifically, we compute buy-and-hold returns for the firm in 
question, and deduct from this the equivalent return for the equally weighted CRSP size 
decile portfolio over the same time frame. Statistical tests then compare this value to the 
value in the estimation period. Table 3 summarizes the event study findings. 
 
 

Insert Table 3 here 
 
 

The detailed stock return results are presented in the appendix. The appendix 
shows that the impact of the Dutch auction announcement is immediate and the price 
reaction does not linger over the entire tender period.11 Further, in the last row of Table 3, 
the return over the post-event period, [RD+2, RD+76], is insignificant. In other words the 
price is apparently reacting to an information event and there is no evidence of any 
trading momentum in the post-event period after the Dutch auction is concluded. 
 
 
5. Empirical Results 
 
In this section, we present the effects of the share repurchase program on market 
liquidity. The empirical results are presented in two parts. The first part focuses on 
univariate measures of liquidity and shows how these measures change relative to the 
baseline period over the pre-event period, the tender period, and the post-event period. 
There are three broad measures of liquidity included in this section - spread, depth, and 
trading volume. The second part presents a multivariate analysis of changes in liquidity in 
order to control for changes in other variables such as volatility, price levels and shares 
outstanding. 
 
 
A. Univariate Analysis 
 
Spreads 
 
One measure of liquidity is the quoted spread. A variety of measures of the quoted spread 
have been employed in the literature. In general, as the quoted spread decreases, liquidity 
improves, since it is less costly to convert into cash. In Table 4, we present the absolute 
spread (in dollars), the relative quoted spread12, and the relative effective spread13

 over 
                                                 
11 The detailed results in the Appendix clearly show that the stock price reaction to the announcement is 
confined to the Announcement period (AD-1, AD+1). The returns in the interim period before the 
expiration date (AD+2, ED-2) are insignificant. There appears to be some abnormal return on the expiration 
date of the offer. 
12 The relative quoted spread is defined as the absolute spread divided by the average of 
the bid and ask prices. 
13 The relative effective spread is defined as two times the absolute value of the difference 
between the transaction price and the average of the prevailing bid and ask prices divided 
by the average of the prevailing bid and ask prices. 
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four time periods - the baseline period, the pre-event period, the tender period and the 
post event period. The table presents summary statistics for the sample of 73 firms 
included in our final sample. The reported mean and median values are aggregated first 
by period (i.e. baseline, pre-event, tender and post-event periods) and then at the firm 
level. The absolute and relative spreads are the time-weighted averages of all bid-ask 
spreads quoted on each day in the appropriate period. The weighting procedure takes into 
consideration the length of time each quote is exposed to the market. The relative 
effective spread is not time averaged as it measures the effective spread paid by each 
transaction.  
 
 

Insert Table 4 here 
 
 

As shown in Table 4, spreads are dramatically lower over the approximately 30 
day tender period, irrespective of the specific spread measure employed. The mean 
absolute spread goes from $0.193 to $0.157, while the mean relative spread drops from 
0.939% to 0.688% and the mean relative effective spread drops from 0.00633% to 
0.00511%. In the post-event period, the absolute spread more or less returns to its pre-
event levels. The relative spreads, however, remain lower than their pre-event levels. 
Given that the absolute spread has returned to its pre-event levels, this reduction in the 
relative spreads is likely due to the increased price following the share repurchase 
announcement.  
 

Figure 2 presents a slightly different examination of the relative quoted spread 
and relative effective spread. Rather than presenting aggregated data across each event 
period, the data are aggregated by date, relative to the announcement date and the results 
date. This ‘time series’ examination allows us to examine the stability of these liquidity 
measures across the study periods. The baseline, pre-event period, tender period and post-
event period have been delineated to facilitate their identification. Note that the tender 
period is capped at 20 days to ensure representation of all 73 firms in the sample. 
 
 

Insert Figure 2 here 
 
 
While the aggregated data clearly show a reduction in spreads in the tender period, this is 
a testable hypothesis. Table 5 presents two statistical tests for a change in liquidity in the 
pre-event period, the tender period and the post-event period relative to the baseline 
period.   
 
 

Insert Table 5 here 
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The first test examines if the mean is statistically different from zero. This simple 
t-test of the mean is presented at three different significance levels: at the 1% level, the 
5% level, and the 10% level. The results confirm our earlier suspicion of a significant 
change in the tender period spreads. All three measures of the spread show a significant 
reduction in the tender period at the 1% level. The mean reduction in the absolute spread 
for the sample of Dutch auction firms is approximately 24 percent; while the mean 
reduction in the relative quoted spread is 32 percent. The relative effective spread 
declines by 26 percent. Clearly, these results indicate a significantly lower spread over 
the 30-day tender period relative to the baseline period, suggesting a vast improvement in 
liquidity over that window. 
 

The post-event period also shows a reduction in the mean spread. The reduction in 
spread is much smaller than that observed in the tender period, but it is also statistically 
significant. The reduction in the absolute spread, relative quoted spread, and relative 
effective spread is approximately four percent, 14 percent and 15 percent, respectively. 
The pre-event period also shows a small reduction in the spread relative to the baseline 
period. However, with the exception of the relative effective spread, the changes are not 
significantly different from zero. 

 
The second test in Table 5 is a nonparametric sign-test. The results for this test 

support the findings presented above. In other words, the nonparametric sign test 
concludes that the spread, regardless of the measure used, shows a reduction in the tender 
period and post-event period. However, the marginal significance of the change in the 
absolute spread in the post-event period disappears. These results taken in conjunction 
with the cumulative returns presented above suggest the improvement in liquidity as 
measured by the spread is temporary and limited to the 30 day tender period.  Apparent 
improvements in the relative spread measured over the post-event interval (i.e. permanent 
impacts) due to the share repurchase program appear to be the result of an overall price 
increase. 
 
Quoted Depths 
 
We next examine the quoted depths. Quoted depths are measured at the bid, the ask, and 
the combined bid and ask. As quoted depth increases, market liquidity improves since the 
number of shares the specialist and/or limit order traders are willing to trade increases. 
Table 6 presents mean and median quoted depths for the baseline, pre-event, tender, and 
post-event periods for the sample of 73 firms. 
 
 

Insert Table 6 here 
 
 
The reported depths are time weighted according to the amount of time each quote was 
exposed to the market. The results show dramatic increase in the quoted depths during 
the tender period and a reduction in the quoted depths in the post-event period. This is not 
surprising as the number of outstanding shares is reduced in the post-event period, and 
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therefore, potentially limiting the supply of shares at any given time. Both the mean and 
median reported values show a balanced order book in the baseline, pre-event and post-
event periods. However, during the tender period the order book is imbalanced with the 
number of shares quoted at the bid exceeding the number of shares quoted at the ask. 
This observation suggests limit order traders are providing liquidity disproportionately to 
one-side of the market -the bid side over the 30 day tender period. 
 

Figure 3 presents a time series examination of the quoted depths by day relative to 
the Dutch auction announcement and the results day. Again, the improvement in liquidity 
as measured by the quoted depth in the tender period is dramatic. 
 
 

Insert Figure 3 here 
 
 
Table 7 presents two tests for changes in the quoted depth in the pre-event, tender and 
post-event periods. The results confirm our earlier analysis. The quoted depths show 
dramatic increase in the tender period, and the result is statistically and economically 
significant. On average, the total depth improved by approximately 87 percent during the 
tender period. The post-event period shows a sizable reduction in the quoted depth: the 
bid and ask quoted depths decrease by approximately 20 percent relative to the baseline 
period. 
 
 

Insert Table 7 here 
 
 

The second test is a nonparametric rank test which supports the conclusions 
drawn above. In general, the results show over 90 percent (66 out of 73 firms) of the 
sample show an improvement in the total quoted depth over the tender period relative to 
the baseline period; while in the post event period approximately 68 percent (50 out of 73 
firms) show a reduction in the quoted spread. Similar to the results for the spread, the 
analysis of the quoted depth suggests there is a temporary improvement in liquidity 
during the tender period; however, unlike the analysis of the spread the permanent impact 
on liquidity of the share repurchase program is negative as the quoted depths decrease 
significantly. Of course, this does not control for other changes in the market such as the 
change in the number of outstanding shares. 
 
 
 
 
Trading Volume 
 
Our third general measure of liquidity is based on trading data. We measure the volume 
per trade, daily volume in shares, and daily dollar volume. In general, as volume 
increases, liquidity improves since more shares trading means it is easier to convert into 
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cash. Table 8 presents the mean and median summary data for each of our four analysis 
periods. The tender period once again shows a large improvement in liquidity with 
volume per trade, daily volume, and daily dollar volume, all increasing.  
 
 

Insert Table 8 here 
 
 

Table 9 presents the statistical analysis of the relative trading volumes. When 
liquidity is measured in terms of trading volume, there is clearly a significant impact 
during the tender period. All three measures show a large positive jump relative to their 
baseline levels. Larger trades appear to be happening more often during the tender period. 
The average volume per trade increases by 35 percent, while average daily volume 
increased by nearly 65 percent. Not surprisingly, average daily dollar volume also 
increases during the tender period by over 72 percent. The change in the tender period 
relative to the baseline period for each of these variables is statistically significant using 
both a standard t-test and a nonparametric sign test. 
 
 

Insert Table 9 here 
 
 

In the post-event period, there is evidence that liquidity is reduced relative to the 
baseline period. The average trade size decreases by approximately 12 percent, as does 
the daily volume. These results are significant at the 1 percent and 5 percent level of 
significance respectively. There is no statistical change in the daily dollar volume in the 
post-event period. The nonparametric results also show a statistically significant 
reduction in daily volume in the post-event period. Both the t-test and nonparametric sign 
test show no changes in the pre-event trading volume relative to the baseline period. 
 

In summary, the univariate analysis finds that there is a significant improvement 
in liquidity during the tender period, irrespective of the liquidity measure used. This 
result presents a nice correspondence with the results in Cook, Krigman, and Leach 
(2004). Specifically, they find that liquidity improves when the firm actually participates 
in the market and repurchases shares, while we find that liquidity improves between AD 
and ED when the firm is entertaining offers to sell from stockholders. In both these cases, 
there is a large external purchaser of shares, which leads to increased liquidity. However, 
once the repurchase is completed,   our univariate evidence on liquidity effects for the 
post-event period is mixed -- spreads generally showing improvements, while depths and 
trading volumes decline.  
 
B. Multivariate Regression Analysis 
 
The preceding univariate analysis examines the liquidity measures in isolation. However, 
there may be other factors causing the changes observed above, and consequently, a 
multivariate analysis is necessary. For example, the number of shares is obviously 



 15

changing over the sample period as a result of the repurchase. For most share repurchase 
programs this is problematic since it is difficult to observe the timing and the number of 
shares being repurchased. One advantage of examining Dutch auctions is that we can 
observe the results of the firm’s share repurchasing activity over our study period. Thus, 
we are able to control for the number of share repurchased, or more specifically, the 
number of shares outstanding. We also control for changes in volatility over the study 
period, average daily volume, and price levels in the multivariate analyses of liquidity 
effects.  
 

The estimated model is a change model with the log ratio of the different liquidity 
measures relative to their baseline values being used as the dependent variables. Changes 
in the control variables relative to their baseline value are used as independent variables. 
To distinguish the pre-event, tender, and post-event periods, indicator variables for the 
tender and post-event period are added as explanatory variables. The model is stacked 
with three observations for each Dutch auction included in the sample. The total number 
of observations included in each regression is 219 or 73 firms times 3 event periods. 
Specifically, the linear regression model estimated is:  
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where liquidityt,i is the average time weighted spread or quoted depth or volume for period 
t: t is one of pre-event, tender, or post-event period, and firm i, and liquiditybase,i is the 
corresponding value for the baseline period. Therefore the log ratio is interpreted as a 
percentage change relative to the baseline period. The other variables, volatilityt,i (standard 
deviation of daily stock returns), volumet,i (average daily volume), pricet,i (average mid-
quote), and sot,i (shares outstanding) are defined in the same way. Finally, tendert,I and 
post-eventt,i  are indicator variables equal to one for the tender and post-event periods 
respectively and zero otherwise. 
 
 
Spreads 
 
Table 10 presents the multivariate results for the absolute spread, relative spread and 
relative effective spread. First, the models explain a large percentage of the observed 
changes in the dependent variables with the R2 ranging from 35% to nearly 62%. 
Furthermore, the F-value clearly indicates the overall significance of the regression. The 
p-values on the F-value are all less than 0.001. Changes in liquidity are clearly related to 
changes in volatility, volume, price levels and the share repurchase program. 
 

In terms of the control variables used in the estimated models, the relationships 
are as expected. For example, as volatility increases, spreads increase implying liquidity 
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decreases; as volume increases, spreads decrease implying liquidity increases; and as 
price levels appreciate, spreads decrease and liquidity increases. It is somewhat 
surprising, however, that the change in number of shares outstanding does not appear to 
be related to liquidity.  
 
 

Insert Table 10 here 
 
 

The results of primary interest, however, are the estimated coefficients on the 
tender and post-event indicator variables. First, the tender indicator variable captures 
temporary liquidity impacts of the share repurchase program, i.e. while the repurchasing 
firm is entertaining offers to sell from stockholders. From the significant coefficient for 
Tendert,i, all three of the spread measures show statistically and economically significant 
reductions in this 30-day tender period after controlling for other factors. The absolute 
spread decreases by approximately 16 percent, while the relative quoted spread decreases 
by nearly 17 percent and the relative effective spread decreases by 11.5 percent. The p-
values all show significance at the 1% level. 
 

The post-event indicator variable captures permanent liquidity impacts of the 
share repurchase program. The insignificance of the estimated parameters on the post-
event indicator variables across all the liquidity measures is evidence that there are no 
permanent liquidity impacts after controlling for other changes. Perceived permanent 
improvements in spread seen in the univariate analysis disappear after taking into account 
other factors and in particular after taking into account the change in price levels.  
 
 
Quoted Depths 
 
Table 11 presents the results for the depth measures of liquidity. Specifically, we 
examine the quoted depth at the bid and ask as well as the aggregated depth at both the 
bid and ask. Again, the overall regressions are highly significant as evidenced by the R2 

(ranging from 44% to 55%) and F-values (with p-values less than 0.0001). In terms of the 
control variables, changes in the quoted depths are clearly related to changes in volatility, 
changes in the average daily volume as well as changes in the price level. Specifically, as 
the volatility increases, quoted depths or liquidity decreases; as the volume increases, 
liquidity increases; and as price levels increase, liquidity decreases.  
 
 

Insert Table 11 here 
 
 

But again, the variables of primary interest are the tender period and post-event 
period indicator variables. In the tender period, the depths show significant liquidity 
improvements. The quoted depth at the bid and ask increase by 81 and 45 percent, 
respectively, while the aggregated depth improves by approximately 65 percent. The p-
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values all show significance at the 1% level. The depths show no improvement in the 
post-event period after controlling for market characteristics. Therefore, liquidity as 
measured by the quoted depth, experiences a temporary improvement during the 30-day 
tender period while share repurchase offers are being entertained; however it does not 
experience a permanent improvement after these activities are over. 

 
 
Trading Volume 
 
Table 12 presents the results for the volume measures of liquidity. The table presents 
three separate regressions relating changes in the volume per trade, daily volume and 
average dollar volume per day to other market changes around the Dutch auction 
repurchase program.14 
 

Insert Table 12 here 
 

Overall, Table 12 shows that a large percentage of the change in volume is 
captured in these regression models. The R2

 ranges from 26% to 45%. The overall 
significance of the regression as measured by the F-value is also high with associated p-
values less than 0.001. In terms of the control variables, or changes in volatility, changes 
in price, and changes in shares outstanding, there is limited explanatory power added by 
the inclusion of these variables in the regression model. For example, the change in 
volatility variable does not enter the volume per trade regression significantly, and while 
it is significant in the other two regressions, its positive coefficient indicates increased 
volatility increases volume, and therefore, improves liquidity. This somewhat odd finding 
may be the result of increased trading asymmetries or day trading. The change in the 
price level only enters the final regression significantly. This is not surprising as the 
independent variable incorporates the price level. The final control variable, or changes in 
the shares outstanding, does not enter any of the regressions significantly. 
 

Again, the variables of primary interest are the tender period and post-event 
period indicator variables. In the tender period, the volume shows significant liquidity 
improvements. The volume per trade, daily volume and dollar volume all increase by 
41%, 65% and 65%, respectively. The p-values all show significance at the 1% level. The 
volume measures show no improvement in the post-event period after controlling for the 
market characteristics. Therefore, liquidity as measured by volume experiences a 
temporary improvement during the tender period while share repurchase activity 
transpires. However, it does not experience a permanent improvement after these 
activities are concluded. 

 
 

6. Conclusion 
 

                                                 
14 Note the regression model has been modified from Tables 10 and 11 with the exclusion of changes in 
daily volume as independent regressor. 
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Prior studies that examine the impact of share repurchase programs on a stock’s liquidity 
have focused on open market repurchases.  However, open market programs do not allow 
for precise estimates of share buy-back intensity to measure liquidity effects because 
firms are under no obligation to disclose when, or even if, they are repurchasing shares.  
Our contribution to the literature is that we examine the impact of share repurchase 
programs on liquidity where we are able to definitively identify the timing, quantity, and 
price of the repurchase transactions by examining Dutch auction repurchase programs.  
Under a Dutch auction format, the timing and actual number of shares a firm will acquire 
is known.  Furthermore, since the timing of the event is known and the event period is 
relatively short (the tender period is typically 30-days in duration), we are able to study 
both the temporary and the permanent impact of share repurchase programs on liquidity. 
  

Our results suggest that liquidity is significantly enhanced during the tender 
period but the improvement in liquidity is transitory and is limited to this relatively short 
time period. During this specific period, the implicit demand with price limits announced 
by the repurchasing firm serves to provide extra depth to the market and is responsible 
for the increased liquidity. These results correspond to the results in Cook, Krigman, and 
Leach (2004) for open market repurchases where improved liquidity occurs on the days 
when firms actually enter the market and repurchase shares.   

 
We also find that, although liquidity is significantly enhanced during the tender 

period, no evidence of increased liquidity is detected over the seventy five day period 
subsequent to the conclusion of the repurchase. Relative spreads are lower in the seventy 
five day post-event period, but these apparent improvements are the result of an overall 
increase in the price of the shares.15 The price increase that we document is conceivably 
due to the well known signaling phenomenon associated with stock repurchases 
documented initially by Dann (1981) and specifically for Dutch auctions by Bagwell 
(1992). Recently, Brav, Graham, Harvey and Michaely (2005) surveyed corporate 
financial executives and they document that “…repurchases are made out of residual cash 
flow after investment spending” and that among other things, executives accelerate 
repurchases “…when they believe their stock price is low”. The survey results further 
support the signaling role of repurchases. 

 
In view of the existing literature, our results (a) confirm that Dutch auctions signal 

undervaluation, and (b) short-term liquidity improves during the tender period when the 
firm’s repurchase offer remains outstanding. However, a discrete event with finite start 
and end dates, like a Dutch auction repurchase is not an effective format if the objective 
is to enhance long-term liquidity. 
 
 
 

                                                 
15 Specifically, the stock price is used as the divisor in computing the relative spread. If this divisor (i.e. the 
stock price) increases, there is an automatic reduction in the relative spread.  
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Table 1. Distribution of Dutch Auction Sample 
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Table 2. Summary Statistics 
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Table 3. Cumulative Abnormal Returns
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Table 4. Spreads 
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Table 5. Relative Spreads 
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Table 6. Quoted Depths  

 



 27

Table 7. Relative Quoted Depths 
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Table 8. Trading Volume  
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Table 9. Relative Trading Volume 
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Table 10.  Regression Analysis of Relative Changes in Spread over Pre-event, 
Tender, and Post-event Periods. 
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Table 11. Regression Analysis of Relative Changes in Quoted Depth over Pre-event, 
Tender, and Post-event Periods. 
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Table 12. Regression Analysis of Relative Changes in Volume over Pre-event, 
Tender, and Post-event Periods. 
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