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Dividends, Share Repurchases, and the Substitution Hypothesis

Abstract

Over the past 20 years share repurchase programs have become an important payout
method for US firms. Are these repurchases substitute for dividends? And if so, why has
it taken so long to start to pay shareholders in a way that reduces their tax liability?
Analyzing this trend we show that, unlike in the past, young firms have a strong tendency
to pay cash through repurchases rather than dividends and that repurchases have become
the preferred form of payout among firms initiating cash distributions to their
equityholders.  Large-established firms also show a higher propensity to payout cash
through repurchases.  Although we do not find that these firms have been cutting
dividends, it seems that they have been financing their repurchase programs with funds
that otherwise would have been used to increase dividends.  These findings indicate that
large-established firms have been gradually substituting repurchases for dividends.  We
also find evidence that suggests that investors view dividends and share repurchases as
substitute payout methods.  Specifically, we show that (1) the market reaction to dividend
cuts is not significantly different from zero for repurchasing firms and (2) the market
reaction surrounding share repurchase announcements is significantly more positive
during periods where the benefit of substituting share repurchases for dividends is
relatively large.  Finally we address the question of why corporations have been waiting
for so long to substitute repurchases for dividends. We present evidence consistent with
the notion that regulatory constraints inhibited firms from aggressively repurchasing
shares until 1982. Our findings may provide a partial explanation for the dividend puzzle.
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“In our opinion, the reduction in long term capital gains tax rate makes it
more efficient to return capital to our shareowner through a stock
repurchase program instead of dividends.” Glenn Davenport, President
and CEO of Marrison Health Care, Inc., March 1998.

1. Introduction

For decades, US corporations have overwhelmingly preferred paying out cash in the form

of dividends over share repurchase---despite the relative tax advantage of capital gains

over ordinary income. However, over the last twenty years or so share repurchase activity

has experienced an extraordinary growth.1  According to aggregate data from

COMPUSTAT, expenditures on share repurchase programs (relative to total earnings)

increased from 4.8% in 1980 to 50.1% in 1998.

Furthermore, while share repurchase expenditures grew at an average annual rate

of 28.3% over the period 1980-1998, dividends only grew at an average annual rate of

7.5%. As a consequence of these large differences in growth rates, share repurchases as a

percentage of total dividends increased from 13.1% in 1980 to 104.4% in 1998. In 1998

industrial firms spent more money on share repurchases ($181.8 billion) than on dividend

payments ($174.1 billion). That is, for the first time in history, share repurchase programs

have become more popular than dividends.

What are the reasons for this change in corporate payout policy? Are corporations

buying back shares with funds that otherwise would have been used to pay dividends?

And if so, why this process did not start much earlier?  The answers to these questions are

important because they will enhance our understanding of corporate payout policy in the

US.  Furthermore, they may shed some light on the long-standing issue of why firms

have historically preferred dividends over share repurchases.

This paper’s objectives are three folds. First we analyze the recent trend in share

repurchase.  We show that despite the decrease in the dividend payout ratio in the eighties

and the nineties, the total payout ratio did not decrease over the same time period.

Moreover, in the last 15 years or so, the majority of firms initiate cash payout to

shareholders through repurchases rather than cash dividends. While large and more

established firm did not cut or reduce the nominal amount being paid as dividends, the

                                                          
1 Bagwell and Shoven (1989) are the first to document the sharp increase in share repurchase activity
during the mid-eighties.
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growth rate in dividend payments is significantly lower than it used to be, and the amount

they repurchase is much larger after the mid 1980s.2

Second, the paper focuses on the analysis of whether share repurchases are being

used as a substitute for dividends. We directly investigate whether the increases in the

number and dollar amount of repurchases have been used as a substitute for dividends.

This is an important issue especially in light of the recent evidence provided by Fama and

French (2000) that the number of firms paying dividend has dramatically declined over

the past 20 years.

From a tax perspective, there is an obvious incentive for corporations to substitute

share repurchases for dividends because capital gains are taxed at more favorable rates

than ordinary income. Although the Tax Reform Act of 1986 considerably reduced the

relative tax advantage of capital gains, the gap between the top marginal rate on ordinary

income and the marginal rate on capital gains is still positive and significant.  For

example, by the end of 1998, the top marginal rate on long-term capital gains was only

20%, while the top marginal rate on ordinary income was 39.6%.  Moreover, share

repurchases have the advantage of allowing investors to postpone the realization of

capital gains and thus the payment of taxes.

Knowing whether managers treat dividends and repurchases as substitutes will

help us understand whether managers take into account their shareholders’ tax status

when they choose a payout method. Furthermore, knowing the motivation behind the

recent surge in share repurchase activity will allow us to better understand whether

corporations view dividends and repurchases as interchangeable payout methods, which

have implication to many of the payout theories.  Do managers pay dividends to send a

signal, as the theories of John and Williams (1985), Bernheim (1991), and Allen,

Bernardo and Welch (2000) would imply, or do they use payout as a whole as the signal

as the analysis of Miller and Modigliani (1961), Bhattacharya (1979), Easterbrook

(1984), Miller and Rock (1985), and Jensen (1986) imply.

Our research provides a number of new results on the relationship between

repurchase and dividend policy. We highlight several of them here. First, consistent with

                                                          
2 The average growth rate in dividend payments declined from 14.9% in the seventies to 5.5% in the
nineties.
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the substitution hypothesis, the empirical evidence in this paper suggests that the marked

increase in share repurchase activity in the United States has been financed with potential

increases in dividends. We find that the number of firms repurchasing shares as a

percentage of the total number of firms distributing cash to their equityholders increased

from 31.1% in 1972 to 75.4% in 1998.  Moreover, since the mid-eighties many more

firms have decided to initiate share repurchase programs rather than to initiate dividend

payments.  The number of firms initiating a buyback program as a percentage of the total

number of firms initiating a cash distribution to their shareholders increased from 26.6%

to 81.3%.  We also find that since the mid-eighties corporations are relying more on share

repurchases than on dividends to increase their payout ratios.  Overall, it appears that

share repurchase programs have become the preferred method of payout for many firms.

This evidence is consistent with the recent findings in Fama and French (2000) that

indicate that firms now have a lower propensity to pay dividends than in the past even

after controlling for firm characteristics.

Second, we find evidence that suggests that large-established firms partially

finance their repurchase programs with potential dividend increases.  Using Lintner’s

(1956) dividend model to generate expected future dividend payments, we find that

dividend forecast errors are negatively correlated with share repurchase activity.  In other

words, the difference between actual and expected dividend payments tends to become

more negative as the firm spends more money on share repurchases.  This result suggests

that corporations substitute share repurchases for dividends.

Finally, complementing the previous findings, our evidence indicates that

investors perceive that corporations substitute share repurchases for dividends.  We find

that the market reaction surrounding the announcement of dividend decreases is

significantly less negative for repurchasing firms than for non-repurchasing firms.  In

particular, we find that the market reaction to dividend decreases is not significantly

different from zero for repurchasing firms, which further supports the idea that share

repurchases and dividends are close substitutes.

We also find that the market reaction surrounding open market repurchase

announcements was significantly more positive before the enactment of the 1986 TRA



5

when the benefit of substituting was larger.  Overall, the evidence presented in this paper

seems to indicate that corporations are substituting share repurchases for dividends.

Given our findings, the paper’s third objective is to try to understand why firms

did not substitute repurchases for dividends earlier. That is, if share repurchases and

dividends appear to be substitute payout methods, why did not corporations repurchase

more intensively before the mid-eighties when the tax benefits of capital gains were

much higher?  One possibility is that corporations were “simply wrong” for paying so

much in dividends [Grinblatt and Titman (1998) page 529].  Another possibility is that

the risk of violating the anti-manipulative provisions of the Securities Exchange Act

(SEA) of 1934 deterred most corporations from repurchasing shares.  Indeed, after the

SEC adopted a safe–harbor rule (Rule 10b-18) in 1982 that guarantees that, under certain

conditions, this agency will not file manipulation charges against companies repurchasing

shares on the open market, repurchase activity experienced an upward structural shift.3

Just one year after the approval of Rule 10b-18, the aggregate amount of cash

spent on share repurchase programs tripled.  Since then, the level of share repurchase

activity in the United States has been at historical record highs.  Even after controlling for

the potential effects of other factors such as taxes, executive stock options, and market

conditions, the impact of the adoption of Rule 10b-18 on share repurchase activity

remains economically and statistically significant.

The remainder of this paper is organized as follows.  Section 2 further develops

the substitution hypothesis.  Section 3 describes the data and Section 4 examines the

recent trend in corporate payout policy in the United States.  A direct examination of the

substitution hypothesis is presented in Section 5.  Section 6 investigates whether

investors perceive that corporations are substituting share repurchases for dividends and

the impact of tax changes.  Section 7 examines the effect of the adoption of Rule 10b-18

on share repurchase activity and Section 8 concludes.

2. Payout Policy and the Substitution Hypothesis

What does the theoretical research in the area of corporate finance say about the relation

between dividends and share repurchases?  At the most fundamental level, the dividend

                                                          
3 As discussed later in the paper, there is evidence that the Securities and Exchange Commission (SEC) was
concerned with firms using share repurchase programs to illegally manipulate their stock prices.
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irrelevancy theory of Miller and Modigliani (1961) implies that share repurchases and

dividends are perfect substitutes (given perfect and complete capital markets).  That is,

given investment policy, the residual cash can be paid to investors either through

dividends or repurchases.  The agency theories of Easterbrook (1984) and Jensen (1986)

similarly imply that one can control managers’ actions by taking excess cash out of the

firm.  Whether it is being done through dividends or share repurchase will not affect the

final outcome. However, if -for whatever reason- managers are more reluctant to cut

dividends than to cancel repurchase programs, then it can be argued that dividends may

be a better controlling device than repurchases because they represent a stronger

commitment (in the same way that debt is a stronger commitment device than dividends.)

Most of the signaling models imply that dividends and repurchases are perfect

substitutes.  For example, in Bhattacharya (1979), the signaling cost is the transaction

cost associated with raising new capital, and in Miller and Rock (1985), it is the cost of

shaving investment—neither are related to the choice of payout. An exception is the John

and Williams (1985) model, in which the higher taxes on dividend are the costs of the

signal. This model clearly suggests that share repurchases and dividends are not

interchangeable.

Similarly, Allen, Bernardo, and Welch (2000) put forth a model in which share

repurchases and dividends are not substitutes because the latter payout method attracts

institutions. The paper argues that institutional investors are more likely to discover

whether a firm is overvalued or undervalued because institutions have more incentives to

monitor the activities of the firm.  If institutions prefer dividends (either because of lower

taxes or because of various prudent men rules), the result would be that only undervalued

firms want to be monitored and hence, these are the firms that will pay higher dividends.

This signaling equilibrium is not achieved with share repurchases.4

Several authors have suggested that share repurchases and dividends may not be

perfect substitutes. The former payout method is viewed as a non-recurring event while

the latter is viewed as a long-term commitment by part of the management. DeAngelo,

DeAngelo, and Skinner (2000) examine the relationship between the disappearance of
                                                          
4 If share repurchases are associated with an adverse selection problem (Barclay and Smith, 1988, Brennan
and Thakor, 1990) or inelastic demand curve (Bagwell, 1991), then dividends may be a more attractive
method to pay out cash than repurchases.
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special dividends and the appearance of repurchase programs to investigate this issue.

They do not find evidence that share repurchase program have replaced special

dividends. In other words, no evidence for a substitution effect.  Jagannathan, Stephens,

and Weisbach (2000) find that firms that pay dividends have more stable earnings than

firms that use share repurchases. They conclude that share repurchases are used to payout

extraordinary transitory earnings while dividends are used to payout permanent earnings.

Jagannathan, Stephens, and Weisbach (2000) also report that firms that only pay

dividends have higher earnings volatility than do firms that payout cash using both

dividends and repurchases. It is important to note, however, that the latter firms perform

almost 90% of the share repurchase activity in the US.  Since we do not find any relation

between repurchase activity and earnings volatility for these firms, it is unlikely that this

reason can explain the trend in repurchase activity through time.

In summary, existing theories do not provide a unique prediction on what should

be the relation between dividends and share repurchases. It is clear that the question of

the extent to which dividends and repurchases are substitutes is a central issue, and has

important implications on many existing payout theories.

3. Sample Selection and Definitions

Using the Industrial COMPUSTAT files (Full-Coverage, Primary, Secondary, Tertiary,

Research, and Back Files), we create an initial sample of all the companies that appear on

the files for at least one year over the period 1972-1998.  To remain in the final sample,

each firm-year observation must have available information on the following financial

variables:

(1) Total earnings before extraordinary items (COMPUSTAT item #18).  This

variable is reported in the paper as EARN.

(2) Market value of common stock at the end of the year (COMPUSTAT item

#24 times COMPUSTAT item # 25).  This variable is reported in the paper as

MV.

(3) Total dollar amount of dividends declared on the common stock of the firm

during the year (COMPUSTAT item #21). This variable is reported in the

paper as DIV.
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(4) Total expenditure on the purchase of common and preferred stocks

(COMPUSTAT item # 115).  This variable is not available for banks, utilities,

and insurance companies.  Therefore, these types of firms are not included in

our final sample.

(5) Value (redemption value) of the net number of preferred shares outstanding

(COMPUSTAT item # 56) at time t-1 and t.  Since in this study we are only

interested in the repurchase of common stocks, we use this variable to adjust

the total expenditure on the purchase of common and preferred stocks

(COMPUSTAT item # 115) for any repurchase of preferred stocks. By

definition, any decline in the value of the net number of preferred shares

outstanding from time t-1 to time t is equal to the total expenditure on the

purchase of preferred stocks.5

For each observation in the final sample, we create the following variables using

data from COMPUSTAT:

1. REPO is equal to the expenditure on the purchase of common and preferred
stocks minus any reduction in the value (redemption value) of the net number
of preferred shares outstanding.  We use this variable as a proxy for the firm’s
share repurchase activity.6

2. MB is equal to the book value of the total assets plus the market value of
equity minus the book value of equity, scaled by the book value of the total
assets.

3. CASH is the book value of cash and short–term investments (COMPUSTAT
item #1) scaled by the book value of the total assets.

4. ROA is the operating income before depreciation (COMPUSTAT item #13)
scaled by the book value of the total assets.

                                                          
5 We impose the restriction that each observation must have information on dividends and repurchases
because there are many firms that have available information on dividends but not on share repurchases
(e.g., financial institutions, utilities, insurance companies, others). If we include those firms in our sample,
then we will underestimate the ratio of share repurchases to dividends.  Furthermore, firms also must have
data on earnings and market value of equity to avoid inconsistencies when we calculate yields and payout
ratios.
6 Our measure of repurchase activity is very similar to the one used by Jagannathan, Stephens and
Weisbach (2000).  While we measure the repurchase activity for only common stocks, their measure uses
the entire repurchase activity that includes preferred stocks as well.  This difference, however, does not
affect the results in this paper.  We also compared our measure to the amount of repurchase activity
reported by SDC (amount of repurchases announced). The correlation coefficient between these two
measures is 0.97 and the dollar amounts are very similar.
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5. σ(ROA) is the standard deviation of ROA over the three years surrounding the
year of the firm-year observation.

6. NOPER is the non-operating income before depreciation (COMPUSTAT item
#61) scaled by the book value of the total assets.

The final sample contains 14,702 firms, and overall 121,973 firm-year observations over

the period 1972-1998.  We use this sample to investigate the payout policy of

corporations in the United States and to generate aggregate data by calendar year on share

repurchase expenditures, cash dividend expenditures, total earnings, and market value of

equity.

4.  Trends in Corporate Payout Policy

In this section we examine the recent trends in corporate payout policy to determine

whether corporations have been changing the way they distribute cash to their

equityholders. To perform this task, we generate aggregate data by calendar year on share

repurchase expenditures, cash dividend expenditures, total earnings, and total market

value of equity using the data described in Section 3 above.

Throughout most of the twentieth century the predominant form of payout for

most US corporations has been the payment of dividends rather than the repurchase of

common stocks [see for example Bagwell and Shoven (1989) and the survey paper by

Allen and Michaely (1995)]. This pattern is confirmed in Table 1. In the seventies and

early eighties, share repurchases were a small fraction of total earnings and total

dividends. For example, between 1972 and 1983, repurchases amounted to an average of

10.9% of dividend payment. Since the mid-eighties, however, it appears that this situation

has changed. Share repurchase programs have become a significant payout method.7 On

average, between 1984 and 1998, the dollar amount distributed through repurchases

relative to dividends was 51.5%, and it reached a high of 104% in 1998.

To gain some perspective about the importance of the recent trend in share

repurchase activity, Figure 1 depicts the time-series behavior of the mean total payout

ratio (dividend plus share repurchases scaled by earnings), the dividend payout ratio, and

                                                          
7 Consistent with previous studies [see Bagwell and Shoven (1989), and Ikenberry, Lakonishok, and
Vermaelen (1995)].
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the share repurchase payout ratio for firms with positive earnings.8 The mean dividend

payout ratio has been consistently declining since the beginning of the eighties: from

approximately 23.1% in 1980 to approximately 13.7% in 1998.  On the other hand, the

mean repurchase payout ratio has increased from 3.8% in 1980 to 13.6% in 1998.

Clearly, the mean share repurchase payout ratio and the mean dividend payout ratio have

moved in opposite directions during the eighties and the nineties.  Despite the significant

decline in the dividend payout ratio during this time period, the total payout ratio did not

decline. The reason for this is the large increase in share repurchase activity over that

period.

The analysis in Table 1 and Figure 1 provides information concerning the

aggregate trend in corporate payout policy but it does not allow us to examine the

underlying forces behind these changes.  For that reason, we investigate more closely the

payout policy of individual firms.

Table 2 reports the characteristics of the firms in our sample by payout policy.

The payout policy of a firm is defined as the cash disbursements of the firm over a period

of three years.  For example, if a firm pays dividends in 1981 and repurchases shares in

1982, then this firm is classified as a dividend-paying and repurchasing firm

(DIV>0,REPO>0) during the period 1981-1983.  We divide the sample into the following

sub-periods: 1972-1974, 1975-1977, 1978-1980, 1981-1983, 1984-1986, 1987-1989,

1990-1992, 1993-1995, and 1996-1998.9

Table 2 reveals several interesting facts about the relation between firm’s

characteristics and payout policy.  First, dividend-paying firms (DIV>0) are much larger

and more profitable than firms that do not pay dividends (DIV=0).  For example, the

average (median) market value of firms that pay dividends and are not engaged in

repurchases is $1,001.9 million ($108.4 million), and it is $1,581.9 million ($138.8

million) for firms that both pay dividends and repurchase. The average (median) market

value of firms that do not pay dividends and do not repurchase is $128.7 million ($16.1

million) and it is $249.2 million ($24.2 million) for firms that only repurchase. In

                                                          
8 Including firms with negative earnings inflates the ratio of total payout to earnings. The overall trend,
however, is very similar to what is described in Figure 1, and can be seen in Table 1.
9 We repeat all analysis when a sub-period is defined as one year instead of a three-year period. The results
are qualitatively the same.
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addition firms that pay dividends have a lower variability of return on assets [σ(ROA)]

than firms that do not pay dividends (regardless of their repurchase policy). The mean

(median) standard deviation of the return on assets is 3.18% (2.10%) for firms that only

pay dividends (DIV>0,REPO=0), and 2.90% (2.00%) for firms that pay dividends and

repurchase shares (DIV>0,REPO>0). Overall, it seems that firms that pay dividends but

do not repurchase shares (DIV>0,REPO=0) are very similar to those that pay dividends

and repurchase shares (DIV>0,REPO>0).

Firms that repurchase shares but do not pay dividends (DIV=0,REPO>0) appear

to have similar characteristics to firms that do not pay out any cash (DIV=0,REPO=0).

These are small, high market-to-book firms with high earnings volatility.  The average

(median) standard deviation of the return on assets over a period of three years is 6.33%

for repurchasing non-dividend-paying firms. It is clear that there is a big difference in

earnings volatility between firms that pay and do not pay dividends.

The relation between earning volatility and payout method is important given the

possibility that firms with higher earnings volatility may tend to pay out more in the form

of repurchases rather than dividends. A relevant comparison is to the findings of

Jagannathan, Stephens, and Weisbach (2000). Like them, we find that firms that only

repurchase have higher earnings volatility than firms that only pay dividends. Moreover,

we find that repurchasing firms are younger (in age) than dividend paying firms: only

32.4% of the repurchasing firms (DIV=0,REPO>0) in our sample have been traded for

more than 9 years.  In contrast, we find that 64% of the dividend paying firms (DIV>0) in

our sample have been traded for more than 9 years.10

Table 2 also reveals that conditioning on a firm paying dividends, there is no

difference between firms that repurchase or not repurchase shares. We do not find that

firms that pay dividends and repurchase shares have more volatile earnings, on average,

than firms that only pay dividends (Jagannathan, Stephens, and Weisbach (2000) find

similar results in their paper.)  This result is important because firms that pay dividends

and repurchase share (earnings volatility equal to 2.90%) account for 89.7% of the total

                                                          
10 CRSP started to report data on NASDAQ stocks only in 1972.  Restricting our sample to the period
1981-1998 we can classify firms to “young” and “old” using 9 years of trading as the cut-off. In a recent
paper Fama and French (2000) also note that young firms tend to pay less dividends than firms that are
more mature.
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aggregate expenditures on share repurchases.  On the other hand, firms that just

repurchase shares (earnings volatility equal to 6.33%) account for only 10.3% of the

repurchase activity.

Thus, comparing firms that only repurchase to firms that only pay dividends may

not reveal the entire picture concerning the relation between payout method and earnings

volatility. It seems that young firms are those who prefer to pay in the form of

repurchase, and that is why we find that repurchases are associated with higher volatility

of earnings. To control for the age differences, we investigate the dividend and

repurchase policies of established firms (i.e., those firms that have been on the

COMPUSTAT files over the entire period 1972-1998). Our objective is to examine

whether changes in the variability of earnings can account for the increase in the

propensity to repurchase. The results are reported in Table 3. For each of those firms, we

calculate their standard deviation of ROA, non-operating income scaled by assets,

dividend payout ratio, and repurchase payout ratio for three distinct sub-periods: (1)

1972-1980, (2) 1981-1990, (3) 1991-1998.  This table shows that while the average

(median) volatility of the return on assets declined from 3.00% (2.12%) in the period

1972-1980 to 2.74% (1.86%) in the period 1991-1998, the average (median) repurchase

payout ratio increased from 5.83% (0.00%) to 20.75% (6.27%). That is, for a sample of

mature and well established firms we document an increase in repurchase activity but do

not find any evidence that earnings variability correspondingly increase, not that earnings

variability and the amount of repurchase are positively related.11

To investigate how firms have been changing their preferences regarding the form

of payout they use to distribute cash to their shareholders, Figure 2 depicts the

distribution of firms by payout method over the period 1972-1998.  The payout policy of

a firm is defined by observing the cash disbursements of the firm over a period of a year.

The most striking result from this figure is the declining trend in the proportion of firms

that just pay dividends.  In the seventies and early eighties, most firms were relying

almost exclusively on dividend payments to distribute cash to their equityholders.  This

                                                          
11 We also estimate a time-series regression of the share repurchase yield on the standard deviation of ROA
on a firm by firm basis.  We find that the cross sectional average coefficient of the standard deviation of
ROA is negative but insignificant. Consistent with the univariate analysis, this result does not suggest that
firms that experience higher earnings volatility tend to use more repurchases relative to dividends.
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situation changed in the mid-eighties when corporations started to rely more on share

repurchase programs.  The number of repurchasing firms as percentage of the total

number of firms distributing cash to their shareholders increased from 31.0% in 1972 to

75.4% in 1998.  That means that the number of firms only paying dividends as

percentage of the total number of firms distributing cash to their shareholders declined

from 69.0% in 1972 to less than 25% in 1998.  Since the number of firms distributing

cash has been almost constant over time, this evidence suggests that repurchases have

been displacing dividends.  This evidence is also consistent with the recent findings of

Fama and French (2000) that the proportion of dividend-paying firms has declined over

time.

Figure 3 shows the trend in initiating cash distributions over the period 1974-

1998.  A cash distribution initiation is defined as the first time that a firm pays dividends

and/or repurchases shares after 1972.  This figure shows that the proportion of firms

initiating a cash distribution only using share repurchases increased from less than 27%

in 1974 to more than 81% in 1998.  This result shows that share repurchase programs

have become the preferred method of payout among firms initiating cash distributions to

their equityholders.  It also helps explaining why firms that only repurchase shares have

higher earning volatility relative to firms that only pay dividends or relative to firms that

pay dividends and repurchase shares.  The former firms are younger and have higher

growth potential (higher market to book ratio) relative to firms that pay dividends.

Furthermore, this evidence suggests that most firms that currently pay dividends have

been paying dividend for a long period of time.

The propensity of firms to initiate cash distribution through repurchases also helps

to explain the decline in the percentage of firms only paying dividends throughout the

years. But a more complete picture can be drawn by examining the dynamics of firms’

payout methods during this time period. Table 4 reports the transition probabilities of

changing from payout policy i at time T-1 to payout policy j at time T.  As before the

time interval is three years and the firms payout policy can fall into one of four categories

in each period: (1) no cash distribution, (2) only dividends, (3) only repurchases, (4) both

dividends and repurchases. The transition probabilities are equal to the number of firms
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changing their payout policy from i to j divided by the total number of firms with payout

policy i at time T-1.

Panel A of Table 4 shows the average transition probabilities over the entire

period (1972-1998) and Panels B, C, and D show the results for three subperiods. Several

interesting results emerge from Panel A (the entire time period). Firms tend not to change

their payout policies. Those who did not pay any cash out in a given three-year period are

most likely to follow the same policy in the next three years (70.63%). Likewise, 62.17%

of firms who only paid dividends will continue do so. 50.16% of firms that repurchase

will follow the same policy and 67.86% of firms that use both dividends and repurchases

in a given period will do the same in the following period.

A comparison of the earlier sub-sample (1972-80, Panel B)) to the more recent

one (1990-98, Panel D) reveals several significant trends.12  First, a much higher portion

of firms initiate a cash payment as dividends in earlier periods (19.35% in Panel A and

2.56% in Panel D). Second, more firms initiate their cash payment in the form of

repurchase in the 1990s (21.47%) than in the 1970s (14.36%). Third, in recent periods,

more firms that have been repurchasing their shares continue to do so. In the 1972-1980

period, about one third of the firms switched from paying both dividends and

repurchasing shares to only dividends, compared with 18.87% in the later period (Panel

D). Likewise, firms that have been repurchasing (but not paying dividends) continue to

do so at a higher portion in the later period (52.89% vs. 34.38%).  Fourth, during the

period 1972-80, of the firms that only repurchased in a given period, 12.64% switched to

only paying dividends in the following period.  24% switched to using both methods of

payments. Only 1.50% and 4.75% (respectively) of the firms follow this strategy in the

later period. Finally, firms that use both methods of payment are less likely to switch to

only dividends in the later periods. In the earlier period (Panel B), 36.73% of firms that

have been using both method to distribute cash to equityholders in period t-1 switched to

only dividends in period t. In the later period (Panel D) the proportion dropped to

18.87%. Likewise in the 1972-80 period 58.98% of firms that paid in the form of

dividend and repurchases continue to do so, compared with 72.65% in the 1990s.

                                                          
12 All the differences between the probabilities in Panel B and Panel D are significantly different from zero
at the 1% level.
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Overall, the results in Table 4 indicate that US corporations are more likely to use

share repurchase programs and are less likely to use dividends relative to the 1970s.  It

seems that corporations have been changing their preferences regarding the form of

payout they use to distribute cash.

5.  Share Repurchases, Dividends, and the Substitution Hypothesis

In this section we formally investigate whether dividend-paying firms treat dividends and

repurchases as alternative payout methods.  Our tests relay on Lintner’s (1956) analysis

regarding how firms determine their dividend policy. Lintner observations suggest that

firms’ dividend policy is a function of its targeted payout ratio and the speed of

adjustment of current dividends. Using this model, we calculate the expected dividend

payment for a firm based on its past dividend behavior and determine whether actual

dividend payments are above or below the expected dividend payment.   That way, we

can observe whether firms are deviating from its past dividend policy.  If firms are

substituting repurchases for dividends, then we should find a negative correlation

between the dividend forecast error (actual minus expected) and share repurchase

activity. In other words, finding a negative correlation between these two variables would

indicate that share repurchases have been partially financed with potential dividend

increases.  Alternatively, finding a positive (zero) correlation between these two variables

would indicate that dividends and share repurchases are complementary (independent)

payout methods.

We examine the effect of share repurchase activity on the dividend forecast error

by using a sample of firms that have continuously paid dividends over the entire pre-

forecast period.13 We use two pre-forecast periods to estimate the parameters of the

Lintner model: 1972-1983 and 1972-1991.

For this sample of firms, the dividend-forecast error is defined as

ERRORt,i = [∆DIVt,i  - (β1,i + β2,i EARNt,i + β3,iDIVt-1,i )]/MVt-1,i     (1)

                                                          
13 Using only firms that continuously paid dividends over the forecast period results in more precise
parameters for the Lintner model. We repeat the analysis for the aggregate data as well as for all firms in
the sample. In both cases the results are very similar to what reported in the text.
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where ∆DIVt,i is the actual change in dividends at time t, EARNt,i  is the earnings at time

t, DIVt-1,i is the dividend level at t-1, and MVt-1,i is the market value of equity at time t-1.

The coefficients β2,i and β3,i are the parameters of earnings and lagged dividends from

Lintner’s (1956) model, respectively, that have been estimated over a pre-forecast period.

Scaling by the firm market value of equity enables us to directly compare the forecast

error to the repurchase and dividend yield.

Table 5 shows the empirical relation between the dividend forecast error

(ERROR) and the share repurchase yield (RYIELD).  Consistent with the substitution

hypothesis, the empirical evidence indicates that the dividend forecast error is negatively

correlated with the share repurchase yield.14 The forecast error becomes more negative

(monotonically) as the share repurchase yield increases. (We also ran a simple regression

of the ERROR on RYIELD, and found that the coefficient of RYIELD is negative and

significantly different from zero at the 1% level.) That is, as firms repurchase more

(higher repurchase yield) the actual dividend is lower than the expected dividend. For

example, the mean (median) dividend forecast error when there is no repurchase activity

(Group 1) is equal to 0.056% (0.015%) when the pre-forecast period is 1973-1983 and -

0.019 (-0.000) when the pre-forecast period is 1973-1991. Notice that this small forecast

error is an indication that the model works well in the absence of repurchase activities.

On the other hand, the mean (median) dividend forecast error when share repurchase is

very intensive (Group 5) is equal to -0.160% (-0.202%) when the pre-forecast period is

1973-1983 and -0.373 (-0.245) when the pre-forecast period is 1973-1991.  The

difference in forecast errors between group 5 and group 1 are negative and significantly

different from zero.  Also the difference in forecast errors between repurchasing firms

and non-repurchasing firms is negative and statistically significant (this result is not

reported in the table.)  This evidence suggests that share repurchases affect dividend

policy in a way that is consistent with substitution.

To examine the economic significance of the dividend forecast error, we estimate

how large is the average error relative to the average dividend yield.  We find that a

forecasting error of –0.160% (Group 5 when the pre-forecast period is 1972-1983)

                                                          
14 Notice that the number of observations varies across groups.  The reason for this is that RYIELD is not
uniformly distributed.
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implies a deviation of 5.33% from the average dividend yield. A forecasting error of –

0.373% (Group 5 when the pre-forecast period is 1972-1991) implies a deviation of

19.43% from the average dividend yield. These comparisons indicate that the magnitudes

of the forecast errors are not trivial.

It can be argued that the correlation between the dividend forecast error and share

repurchase activity is driven by differences in the firm characteristics. For example, a

firm may decide to repurchase shares after experiencing an increase in earnings volatility.

This situation may create a spurious correlation between the dividend forecast error and

the share repurchase yield because the increase in earnings volatility may be causing both

the decline in dividends and the increase in share repurchases.  That is, it is possible that

firms with high-repurchase yields have different characteristics than firms with low-

repurchase yields, and consequently, the apparent substitution effect is just caused by

differences in firm characteristics.

We therefore control for several factors that may affect the decision of the method

of payment. In Table 6 we report the results of cross-sectional regressions of the dividend

forecast error on the repurchase yield, the logarithm of size, the return on assets, the

volatility of return on assets, and the non-operating income. To reduce the effect of cross-

correlated residuals, we use Fama-MacBeth type regressions to estimate the coefficients

and standard errors.  First, annual average coefficients are estimated year-by-year.  Then,

time-series averages are estimated for each coefficient.  The standard errors are estimated

using the Hansen-Hodrick standard error correction method.

The results indicate that the repurchase yield has a negative effect on the dividend

forecast error even after controlling for firm characteristics.   The average regression

coefficient of RYIELD is equal to –0.01604 when the pre-forecast period is 1973-1983

and –0.01404 when the pre-forecast period is 1973-1991.  These coefficients are

significantly different from zero at the one percent confidence level.

In summary, the evidence in this section seems to suggest that dividend-paying

firms have been substituting dividends with share repurchases.  This finding supports the

idea that share repurchase policy and dividend policy are interrelated.
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6.  Does the Market Perceives Dividends and Repurchases as Substitutes?

Presumably, corporations substitute share repurchases for dividends because it

increases the value of the firm. A relevant question is how investors perceive this change

in corporate policy. An answer to this question is important because it will allow us to

test the substitution hypothesis from a different perspective.  Empirically it is not a trivial

task because it is very rare for firms to simultaneously announce a share repurchase

program and a dividend reduction. (One likely reason for the rareness of this event is that

it makes it all too clear to the IRS that the announced repurchase is a perfect substitute to

a dividend distribution.) However, what we can observe is the market reaction to firms’

announcements of dividend reduction. We can then examine whether the market reacts

differently to this news as a function of the firm’s repurchase policy.

It is well documented that stock prices react negatively to the announcement of

dividend decreases [see Asquith and Mullins (1983), Brickley (1983) Healy and Palepu

(1988), Michaely, Thaler, Womack (1995).] But if investors believe that it is more likely

that corporations are substituting share repurchases for dividends, then the market

reaction to dividend cuts should be significantly less negative for repurchasing firms than

for non-repurchasing firms.  If there is no substitution between dividends and

repurchases, then the market reaction to dividend cuts should be the same for all types of

firms. We examine this issue in Section 6.1

If dividends and repurchases are substitutes and differential taxes play a role in

this issue, then the market reaction to a share repurchase announcement should be a

function of the relative taxation as well.  In other words, the market reaction to these

corporate events should be positively correlated with the marginal benefit of substituting

share repurchases for dividends.  We investigate this issue in Section 6.2.

6.1 The Effect of Share Repurchases on the Market Reaction Surrounding Dividend

Decreases

To assess the effect of share repurchase programs on the market reaction around the

announcement of dividend decreases, we collect a sample consisting of firms that

reduced their cash dividends over the period 1980-1994.15 The resulting sample contains

                                                          
15 To be included in the sample, each observation must satisfy the following criteria: (1) firm’s financial
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968 announcements of dividend decreases. The firms in our sample of dividend decreases

are classified as repurchasing firms or non-repurchasing firms.  To be classified as a

repurchasing firm, a firm must have repurchased shares over the two years prior to the

announcement of the dividend decrease.  Table 7 presents the results from this analysis.

The three-day cumulative abnormal return around the announcement of dividend

decreases is significantly less negative for non-repurchasing firms than for repurchasing

firms.  On average, the market reaction to dividend decreases is not significantly different

from zero for non-repurchasing firms.  While the mean (median) market reaction around

the announcements made by non-repurchasing firms is –1.84% (-0.89%), the mean

(median) market reaction around the announcements made by repurchasing firms is only

–0.40% (0.12%).  The difference between the two means (1.44%) and the two medians

(1.01%) are significantly different from zero at the 1% level.  Table 7 also shows that the

mean and median percentage changes in the cash dividend.  Since the difference between

these values is insignificant, we cannot attribute the difference in market reaction to

differences in the magnitude of the dividend changes.16

To control for other factors that may affect the market reaction around the

announcement of dividend decreases, we estimate the following cross-sectional

regression using the Fama-MacBeth methodology:

CARi = β0 + β1 DUMREPOi + β2 CHGDIVi + β3 SIZEi + β4 DIVYLDi  + ε i, (2)

where CAR is the three-day cumulative abnormal return around the announcement of the

dividend change, DUMREPO is a dummy variable that is equal to 1 if the firm has

repurchased shares in the two years prior to the announcement of the dividend decrease, 0

otherwise, CHGDIV is the percentage change in the cash dividend payment, SIZE is the

market value of equity at the time of the announcement of the cash dividend decrease,

and DIVYLD is the dividend yield at the time of the announcement of the cash dividend

decrease.17  Consistent with the results from the univariate analysis, Table 8 shows that

                                                                                                                                                                            
data is available on CRSP and COMPUSTAT, (2) only quarterly taxable cash dividends are considered, (3)
only cash dividend changes larger than 10% are considered, (4) the last cash dividend payment was paid
within 90 trading days prior to the announcement of the cash dividend change.
16 Conditioning on the firm repurchasing shares in only the prior year (rather than in the two years before
the announcement of dividend reduction), we find an even larger difference in the market reaction.
17 We also control for contemporaneous and future changes in earnings.  The results are qualitatively the
same.
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non-repurchasing firms experience a less negative market reaction to dividend decreases

than non-repurchasing firm.  The coefficient of DUMREPO is positive (1.4358) and

significantly different from zero at the 1% level.  Overall, the evidence presented in this

section suggests that investors perceive that corporations substitute share repurchases for

dividends and therefore penalize less a reduction of dividends when they perceive that

those dividends are being substituted by share repurchases.

6.2 Share Repurchases, Dividends, and Taxes

If investors perceive that corporations are substituting share repurchases for dividends,

then the market reaction around the announcement of share repurchase programs should

be positively correlated with the tax differential between capital gains and dividend

income. We test this prediction by examining the effect of the Tax Reform Act of 1986

on the market reaction surrounding share repurchase announcements.  Since the Tax

Reform Act of 1986 drastically reduced the difference between dividends and capital

gains, the substitution hypothesis predicts a reduction in the market reaction around share

repurchase announcements after this tax reform.18

With this objective in mind we form a sample of firms that announced open

market share repurchase programs over the period 1980-1994.  Data on open market

share repurchase announcements is gathered from two different sources.  The main

sample comes from announcements reported in the Securities Data Corporation’s U. S.

Mergers and Acquisitions database over the period 1985-1994.  This database contains

the most comprehensive sample of open market share repurchase announcements

available and covers most of the share repurchase programs announced after 1984.  We

supplement this sample with announcements of open market share repurchase programs

reported in the Wall Street Journal Index over the period 1980-1984. The final sample

satisfies the following criteria: (1) Firm’s financial data is available on CRSP and

COMPUSTAT. (2) The announcement of the share repurchase program does not coincide

with the announcement of a dividend change. (3) The firm discloses the number or the

percentage of shares sought during the duration of the share repurchase program.  If the

firm only announces the number of shares sought, then the percentage of shares sought is

                                                          
18 It is well established that the market reacts positively to the announcement of share repurchase programs
[see Vermaelen (1981), and Ikenberry, Lakonishok, and Vermaelen (1995).]
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calculated using the number of shares outstanding at the announcement of the share

repurchase program.  (4) The announcement of the open market share repurchase

program is not made during the last quarter of 1987.19 These selection criteria produce a

sample of 3,070 open-market share repurchase announcements over the period 1980-

1994.

We divide our sample of share repurchase announcements into two sub-samples:

i) firms that announced open market share repurchase programs prior to the approval of

the tax reform, and ii) firms that announced open market share repurchase programs after

the approval of the tax reform. Consistent with the predictions of the substitution

hypothesis, the results in Panel A of Table 9 indicate that the mean (median) market

reaction around the announcement of share repurchase programs declined after the Tax

Reform Act of 1986, from 3.51% (2.71%) to 2.63% (1.79%). The difference in the

market reaction is significantly different at the 1 percent level. Since the average

magnitude of share repurchase programs (PSOUGHT) slightly increased after the Tax

Reform Act of 1986, the decline in the average market reaction after the tax reform

cannot be attributed to differences in the magnitude of the programs.

Since many repurchase programs authorized after the TRA of 1986 were

announced by firms with previous announcements, it could be argued that the decline in

the average market reaction after 1986 is related to the fact that share repurchase

programs became more predictable.  To investigate this possibility, Panel B of Table 9

reports the market reaction only for first time announcements.  A first time announcement

is defined as the first announcement made by a particular firm over the period 1980-1994.

Consistent with our previous findings, the average (median) market reaction declined

after the TRA of 1986, from 4.07% (3.23%) to 3.17% (2.08%).

To control for other factors that may affect the market reaction around share

repurchase programs, we estimate the following cross-sectional regression:

CARi = β0 + β1TAXi+ β2PSOUGHTi + β3SIZEi + β4DIVYLDi + εi, (3)

                                                          
19 Following Ikenberry, Lakonishok, and Vermaelen (1995), this period is excluded from the sample
because many corporations established open market share repurchase programs during this period in order
to stabilize their stock prices after the market crash of October 1987.  Furthermore, during this period,
many companies did not announce the number of shares to repurchase during the duration of the program.
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where CAR is the three-day cumulative abnormal return around the announcement of the

open market share repurchase program, TAX is the tax differential between the top

marginal tax rate on ordinary income and the top marginal tax rate on capital gains,

PSOUGHT is equal to the amount of shares authorized for repurchase divided by the

number of shares outstanding at the time of the announcement, SIZE is the market value

of equity at the time of the announcement of the share repurchase program, and DIVYLD

is the dividend yield at the time of the announcement of the share repurchase program.

Notice that in this regression we are using the tax differential between ordinary income

and capital gains as proxy for the tax benefit of repurchasing shares.  Thus, we should

expect a positive relation between CAR and TAX.

Table 10 presents the estimated coefficients from this cross-sectional regression.

It shows that the tax differential between the top marginal tax rate on ordinary income

and the top marginal tax rate on capital gains has a positive impact on the market reaction

surrounding open market share repurchase programs.  The estimated coefficient of TAX

is positive (0.04890) and significantly different from zero at the 1% level.20 Similar

results are found when we only examine first time announcements.  Not surprisingly,

smaller firms, and larger repurchase programs (relative to shares outstanding) all have a

strong market reaction to a share repurchase announcement.

7. The Effect of Rule 10b-18 on Share Repurchase Activity

The evidence indicates that corporations substitute share repurchases for dividends and

that the market perceives it as such. But why did it take so long? Why have corporations

predominately relied on dividend payments prior to the mid-80s? This is especially

puzzling given the heavier tax burden on dividends relative to capital gains before to the

1986 TRA.  It is possible that dividends have historically been the predominant form of

cash of distribution because corporations were deterred from repurchasing shares on the

open market due to the potential risk of violating the anti-manipulative provisions of the

Securities Exchange Act of 1934.

                                                          
20 We also use a dummy variable that is equal to 1 if the firm has announced the open market share
repurchase program prior to the Tax Reform Act of 1986, 0 otherwise, as proxy for the tax benefit of
repurchasing shares.  Consistent with the evidence in Table 9, we find that the Tax Reform Act of 1986 had
a negative impact on CAR.
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While share repurchase programs have never been explicitly prohibited, the

regulatory agencies have been concerned with the potential impact of these programs on

stock prices.21  This concern is reflected in the following statement made by a Senate

Committee in 1967:
“Corporate repurchases of their own securities may serve a number of legitimate

purposes.  For example, they may result from a desire to reduce outstanding capital stock
following the cash sale of operating divisions or subsidiaries, or to have shares available
for options, acquisitions, employee or stock purchase plans, and the like, without
increasing the total number of shares outstanding.  Repurchase programs, however, may
also be utilized by management to preserve or strengthen their control by counteracting
tender offers or other attempted takeovers, or may be made in order to increase the
market price of the company’s shares.  Whatever the motive behind the repurchase
program, if the repurchases are substantial they will have a significant impact on the
market.”22

Indeed, for decades, the SEC has occasionally charged companies with illegally

manipulating their stock prices during share repurchase programs.23  Due to the unique

nature of stock buybacks, the SEC has been concerned with repurchasing firms engaging

in certain type of activities that may disrupt the natural order of financial markets.  In

particular, this regulatory agency has explicitly recognized that corporations may use

share repurchases for the following purposes:
“1. during mergers and acquisitions, purchases designed to support or raise

the market price of the issuer’s securities for the purpose of making exchange ratios
appear more favorable to target company security holders;

2. after mergers and acquisitions, purchases designed to support or raise the
market price of the issuer’s securities for the purpose of reducing the number of shares
required to be issued pursuant to contingent obligations owed to former shareholders of
the target company;

3. purchases designed to support the price of the issuer’s securities in order
to assist insiders in disposing of their holdings at or above the pegged price; and

4. purchases designed to support the market price of the issuer’s securities in
order to maintain the value of securities pledged by insiders as collateral for bank
loans.”24

                                                          
21 There are several countries, including Austria, Norway and Israel, where open market share repurchases
are prohibited and are considered price manipulation.
22 Senate Report No. 550, 90th Congress, 1st Session at 5 (1967).
23 See, for example, Genesco, Inc., [1964-66 Transfer Binder] Fed. Sec. L. Rep. (CCH) ¶ 77,354 (May 10,
1966); SEC vs. Georgia-Pacific Corporation, [1964-66 Transfer Binder] Fed. Sec. L. Rep. (CCH) ¶ 91,680,
(S.D.N.Y. 1960) (complaint); and Atlantic Research Corp., Sec. Exch. Act Release No. 4657 (December 6,
1963), [1961-64 Transfer Binder] Fed. Sec. L. Rep. (CCH) ¶ 76,949.
24 SEC Release No. 34-17222 (October 17, 1980) 45 Fed. Reg. 70890 (1980).
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But until 1982 there were no explicit rules directly regulating share repurchase

activity in the United States. This situation exposed repurchasing firms to the potential

risk of triggering a SEC investigation and being charged with illegal market

manipulation.  Since the direct and indirect costs of a regulatory inquiry can be very large

[see Feroz, Park, and Pastena (1991), Karpoff and Lott (1993), Nourayi (1994), and

Beatty, Bunsis, and Hand (1998)], it seems that firms were deterred from repurchasing

shares.25  Conscious of this problem, the SEC started to design guidelines for corporations

on how to carry out share repurchase programs without raising suspicions of

manipulative behavior.  In 1967, the SEC proposed Rule 10b-10, which if it had been

approved, it would have required repurchasing firms to disclose information and to

comply with certain mandatory rules on the price, time, volume, and manner of share

repurchases.26  In 1970, the SEC proposed Rule 13e-2, which in essence was very similar

to Rule 10b-10.27  Other versions of Rule 13e-2 were proposed in 1973 and 1980.28

Despite these efforts, the SEC did not adopt any of these rules.

As part of the deregulation wave of the early eighties, the SEC finally approved a

legislation to regulate open market share repurchases.  In 1982, the SEC adopted Rule

10b-18, which provides a safe-harbor for repurchasing firms against the anti-

manipulative provisions of the Securities Exchange Act of 1934.29  Specifically, Rule

10b-18 was adopted in order to establish guidelines for repurchasing shares on the open

market without violating Sections 9 (a) (2) or 10 (b) of the SEA of 1934.30  In general,

Rule 10b-18 requires that firms repurchasing shares on the open market should only use

                                                          
25 Since the anti-manipulative provisions of the SEA of 1934 apply to all participants involved in an illegal
manipulation scheme, this situation may have also deterred brokers and specialists from participating in
share repurchase programs.
26 See Pub. L. No, 90-439, 82 Stat. 454 (July 29, 1968).
27 SEC Release No. 34-8930 (July 13, 1970), 35 Fed. Reg. 11410 (1970).
28 SEC Release No. 34-10539 (December 6, 1973), 38 Fed. Reg. 34341 (1973); SEC Release No. 34-17222
(October 17, 1980) 45 Fed. Reg. 70890 (1980).
29 47 Fed Reg. 53333 (November 26, 1982).
30 Section 9 (a) (2) establishes that it will be illegal “to effect, alone or with one or more other persons, a
series of transactions in any security registered on a national securities exchange creating actual or apparent
active trading in such security, or raising or depressing the price of such security, for the purpose of
inducing the purchase or sale of such securities by others.”  Similarly, Section 10 (b) establishes that it will
be unlawful  “to use or employ, in connection with the purchase or sale of any security registered on a
national securities exchange or any security not so registered, any manipulative or deceptive or contrivance
in contravention of such rules and regulations as the Commission may prescribe as necessary or appropriate
in the public interest or for the protection of investors.”
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one broker or dealer on any single day, avoid trading on an up tick or during the last half-

hour before the closing of the market, and limit the daily volume of purchases to a

specified amount.

After the adoption of Rule 10b-18 in 1982, the Chairman of the SEC at that time,

John Shad, expressed that “without the change, companies are inhibited from making big

open-market buys.”31  Apparently, the adoption of this rule was a major change in the

SEC’s regulatory policy.  John Evans, a SEC commissioner at that time, said ”this is

much-reduced regulation from what we had before,”32 suggesting that share repurchases

were heavily regulated before the adoption of Rule 10b-18.

Thus if managers were deterred from repurchasing shares due to the potential risk

of being charged with illegal market manipulation, then one implication of our hypothesis

is that share repurchase activity should have significantly increased after the adoption of

Rule 10b-18 in 1982.  What is an alternative explanation? Bagwell and Shoven (1989,

page 135) offer the following explanation: “There are some aspects of share acquisition

which are learned only by experience. For repurchases there has been learning through

time….” Similarly Grinblatt and Titman (page 529) states: “…While we can only

speculate on why US firms paid out so much in tax-disadvantage dividends at that time,

our best guess is that the decision of financial managers at that time were simply wrong.”

These alternative explanations, however, do not have any prediction concerning to when

should the change in policy have come.

To conduct the empirical tests we divide the sample into two sub-periods: (i)

1972-1982 (pre-rule), and (ii) 1983-1998 (post-rule).  Since the variances of the different

measures of share repurchase activity appear not to be constant through time, we test the

null hypothesis that share repurchase activity is similar over these two sub-periods using

the Wald statistic,

W = (µ I - µ II)2 / (σ2
I + σ2

II), (4)

where µ I (µ II) is the mean value of the variable of interest over the period 1972-1983

(1984-1998) and σ2
I (σ2

II) is the sample variance of µ I (µ II).  Since the sample size is

                                                          
31 The Wall Street Journal, November 10, 1982.
32 The Wall Street Journal, November 10, 1982.
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relatively small, the significance levels of the Wald statistics are based on the bounds test

proposed by Ohtani and Kobiyashi (1986).

Consistent with the idea that share repurchase activity was constrained before the

adoption of Rule 10b-18, Table 11 shows that all the changes in the measures of share

repurchase activity are positive and statistically significant.  Before the adoption of Rule

10b-18 (pre-rule period), the average annual expenditure on share repurchase programs

(adjusted for inflation) was only $5.5 billion.  In contrast, after the adoption of Rule 10b-

18 (post-rule period), the average annual expenditure on share repurchase programs was

$50.7 billion.  This represents an increase of almost 1,000 percent in the average annual

expenditure. Other measures of share repurchase activity experienced similar increases.

In general, the evidence presented in Table 11 suggests that share repurchase activity

drastically increased after the adoption of Rule 10b-18.

It is possible that the differences we have documented are due to some other

factors such as stock market activity or tax changes, or the proliferation of employees

stock options plans. To control for the effect of taxes, we use the tax differential between

the top marginal tax rate on ordinary income and the top marginal tax rate on capital

gains (TAX).  If managers are trying to minimize dividend taxation by buying back

shares, then this variable should have a positive coefficient.  Finding that the tax benefit

of capital gains has had a positive effect on share repurchase activity would reinforce the

idea that managers were deterred from repurchasing shares in the past because the tax

benefit of capital gains was much larger before the adoption of Rule 10b-18.  To control

for the effect of the stock market activity, we use the one-year return on the market value

of equity of the firms in our main sample (MRET). (We address the issue of stock options

and repurchases a bit later.)

To examine the effect of the different factors on the time series behavior of share

repurchase programs, we estimate the following time-series regression:

∆(ΣiREPO/ΣiMV)t = β0+β1REGt+β2TAXt+β3MRETt +εt. (5)

Since preliminary tests indicated that the residuals of this model seem to follow a

MA(1) process, we assume that:

εt = µt + θµt-1. (6)
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Table 12 reports the results from this regression.  The coefficient of the dummy

that captures the effect of Rule 10b-18 (REG) is positive and significantly different from

zero at the 1% level.  So even after controlling for other factors, the effect of Rule 10b-18

on share repurchase activity appears to be highly significant.  Moreover, notice that the

coefficient of the tax differential, TAX, is positive and statistically significant, which

indicates that share repurchase activity is positively correlated with relative tax benefit of

capital gains (after controlling for the change in regulation).  This is important because it

suggests that taxes are an important determinant of share repurchase activity.  This

evidence is consistent with the recent findings in Lie and Lie (1999) and Sarig (2000) that

indicate that the propensity to repurchase shares increases with the relative tax benefit of

capital gains.

The use of employee stock options is another factor that may affect repurchase

activity. It could be argued that firms with stock option plans tend to use repurchase more

frequently so that they will have stocks to pay to their option holders (the employees).

Since this type of compensation method experienced an increase in popularity in recent

years it may have affected our regression results. That is, there is the possibility that what

we have interpreted as the impact of a regulatory change is in fact related to the increased

use of stock option plans.

To investigate this possibility, we collected information on the number of shares

granted to employees and executives who exercised stock options for a random sample of

100 firms that continuously paid dividends over the period 1972-1983.  We concentrate

on this type of firms because their expenditures on share repurchases represent a large

fraction of the aggregate share repurchase activity over the period 1984-1998.   The data

on employee stock options is hand-collected from the section in the annual report that

summarizes the information regarding stock option plans.  This section, which usually

appears in the notes to consolidated financial statements, reports, among other things, the

following information (in terms of number of shares):  (i) options outstanding, (ii) options

granted, (iii) options exercised, and (iv) options cancelled.

We use the number of shares issued to employees who exercised stock options

(options exercised) times the price per share at the end of the year as a proxy for stock

option activity (OPTION). Figure 4 depicts the share repurchase yield (RYIELD) and the
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market value the of shares granted to employees who exercised stock options scaled by

the market value of equity (OPTION) for the random sample of 100 firms. During the

eighties, stock option activity cannot explain the large increase in share repurchase

expenditures.  However, share repurchase activity appears to be positively correlated with

stock option activity in the nineties.

To examine the relationship between stock option activity and share repurchase

more formally we estimate the following regression equation:

∆(ΣiREPO/ΣiMV)t = β0+β1REGt+β2TAXt+β3∆(ΣiOPTION/ΣiMV)t +β4MRETt +εt. (7)

where the error term is also assumed to follow a MA(1) process.

The results from this regression are presented in Table 13.  Similar to the results

in Table12, the coefficients of the dummy that captures the effect of Rule 10b-18 (REG)

and the coefficients of tax differential (TAX) are positive and significantly different from

zero. Table 13 shows that the coefficient of OPTION is not significantly different from

zero, most likely due to the lack of correlation between the two variables until the mid-

1990s (see Figure 4).  Although this evidence does not discard the possibility that share

repurchase programs are at least partially motivated by stock option activity, the evidence

indicate that it is not the reason for the positive and significant coefficient for REG. To

check robustness, we performed the same analysis using stock options granted and stock

options outstanding as proxies for stock option activity.  The results are qualitatively the

same: We still do not find evidence that relates stock options programs to repurchase

activity.

Overall, the evidence in the section suggests that the adoption of Rule 10b-18 had

a positive and significant impact on share repurchase activity. It seems that corporations

were deterred from repurchasing shares before the adoption of Rule 10b-18. With the

adoption of this safe harbor rule, however, corporations have begun substituting

repurchases for dividends without the threat of being charged with stock manipulation.

Moreover, we show that differential taxes are an important determinant of share

repurchase activity.

8.  Conclusion

In a recent survey conducted by CFO Forum in 1997 (sample of 1,600 chief

financial officers), among the CFOs that responded that they will pay out cash to their
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shareholders, 5.5% of the CFOs said that they will raise dividends while 95.5% of the

CFOs said they will buy back shares.33

The main contribution of this paper is that it provides evidence that indeed

corporations have been substituting share repurchases for dividends. On the aggregate

level, we show that while the average repurchase payout ratio significantly increased in

the last two decades, the average dividend payout ratio declined.  We also show that the

majority of firms that initiate cash payments do so through repurchases and many firms

that have been paying dividends have started to repurchase shares as well.  Moreover, the

evidence indicate that the propensity of firms to initiate a dividend payment is only

2.56% in the later period (1990-1998) compared with 19.35% in the earlier period (1972-

1980). The results in this paper also suggest that established corporations distribute more

of their marginal cash flows through repurchases and less through dividends.

Using Lintner’s (1956) dividend model to generate expected future dividend

payments, we find that dividend forecast errors are negatively correlated with share

repurchase activity, implying that the difference between actual and expected dividend

payments tends to become more negative as the firm spends more money on share

repurchases.  This evidence supports the idea that share repurchases and dividends are

substitutes.

We also show that when firms are engaged in repurchase programs, the market

reaction to dividend decreases is not significantly different from zero. For firms that are

not, the market reaction is significantly negative. Thus, when investors perceive that

dividends are being replaced by repurchases they view the reduction in dividends as less

negative.

The reason why researchers have been puzzled by the large amount US

corporations are paying in dividends and not repurchase their stocks is that the tax

implications of the latter are more favorable. At the minimum we would expect investors

to be more enthusiastic about repurchases when tax penalty on dividends is higher. And

that is what we find. The market reaction surrounding open market repurchase

announcements was significantly more positive before the enactment of the 1986 TRA

when the tax benefits of paying cash through repurchases were larger.

                                                          
33 Institutional Investor, August 1997, page 31.
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So if taxes seem to matter, and corporations have been repurchasing more and

more since the mid-80s, why did not corporations repurchase more intensively in the

past? One alternative is that it simply took a long time for corporations to learn that

paying out cash through repurchases would not results in the IRS taxing repurchases at

the ordinary income tax rates (like dividends). Nor would it bring manipulation charges

by the SEC. This is possible, but we argue in this paper that at the minimum, this process

was enhanced by the introduction of Rule 10b-18. The Rule provides a safe harbor for

repurchasing firms and makes the danger of being charged with manipulation much less

acute. Empirically we find that share repurchase activity experienced an upward

structural shift after the adoption of Rule 10b-18, consistent with the idea that share

repurchases were more restricted in the past.

Finally, the combined trend of a decreasing reliance on dividend payment and the

increase reliance on repurchases also imply that nowadays, a more appropriate tool of

valuation is total payout rather than dividend payout. For example, it has been argued that

the historically low level of dividend yield is another indication of stock market

overvaluation. The evidence here indicates that if one examine the total payout yield this

conclusion may be premature.
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Table 1
Aggregate Cash Distributions to Equityholders

This table reports annual information regarding aggregate cash distributions to equityholders for a sample
of US firms.  The data sample consists of all firm-year observations on COMPUSTAT (Full-Coverage,
Primary, Secondary, Tertiary, Research, and Back Files) over the period 1972-1998 that have available
information on the following variables: REPO, DIV, EARN, and MV.  REPO is the expenditure on the
purchase of common and preferred stocks (COMPUSTAT item # 115) minus any reduction in the value
(redemption value) of the net number of preferred shares outstanding (COMPUSTAT item # 56). DIV is
the total dollar amount of dividends declared on the common stock (COMPUSTAT item #21). EARN is the
earnings before extraordinary items (COMPUSTAT item #18).  MV is the market value of common stock
(COMPUSTAT item #24 times COMPUSTAT item # 25).  The data sample contains 121,973 firm-year
observations and excludes banks, utilities, and insurance companies.  Σi represents the aggregation of data
by calendar year.

Year ΣiEARN ΣiDIV ΣiREPO
      ΣiDIV/
ΣiEARN

ΣiREPO/
ΣiEARN

ΣiDIV/
       ΣiMV

ΣiREPO/
    ΣiMV

ΣiREPO/
    ΣiDIV

72 41,437 17,633 1,488 42.55% 3.59% 2.19% 0.19% 8.44%
73 57,511 20,472 3,105 35.60% 5.40% 3.04% 0.46% 15.17%
74 70,139 25,983 1,575 37.04% 2.25% 5.19% 0.31% 6.06%
75 65,859 27,403 848 41.61% 1.29% 3.97% 0.12% 3.09%
76 84,471 31,972 1,592 37.85% 1.88% 3.69% 0.18% 4.98%
77 95,157 38,204 3,615 40.15% 3.80% 4.63% 0.44% 9.46%
78 106,361 40,211 4,300 37.81% 4.04% 4.81% 0.51% 10.69%
79 134,982 46,105 5,446 34.16% 4.03% 4.61% 0.54% 11.81%
80 136,610 50,497 6,599 36.96% 4.83% 3.86% 0.50% 13.07%
81 132,882 51,829 6,268 39.00% 4.72% 4.53% 0.55% 12.09%
82 103,940 52,809 10,562 50.81% 10.16% 4.02% 0.80% 20.00%
83 130,325 59,546 9,178 45.69% 7.04% 3.61% 0.56% 15.41%
84 151,700 61,401 28,625 40.48% 18.87% 3.95% 1.84% 46.62%
85 144,602 72,912 44,104 50.42% 30.50% 3.49% 2.11% 60.49%
86 133,925 76,337 39,371 57.00% 29.40% 3.13% 1.61% 51.58%
87 185,092 88,762 55,038 47.96% 29.74% 3.44% 2.13% 62.01%
88 220,667 109,546 53,640 49.64% 24.31% 3.80% 1.86% 48.97%
89 227,630 109,700 59,843 48.19% 26.29% 3.04% 1.66% 54.55%
90 213,423 115,147 46,762 53.95% 21.91% 3.46% 1.40% 40.61%
91 168,849 115,949 26,126 68.67% 15.47% 2.72% 0.61% 22.53%
92 171,415 111,320 33,296 64.94% 19.42% 2.54% 0.76% 29.91%
93 209,213 117,596 36,378 56.21% 17.39% 2.28% 0.71% 30.93%
94 303,576 136,832 46,589 45.07% 15.35% 2.47% 0.84% 34.05%
95 355,310 157,443 72,471 44.31% 20.40% 2.13% 0.98% 46.03%
96 434,081 176,275 103,346 40.61% 23.81% 1.94% 1.14% 58.63%
97 450,006 178,597 145,788 39.69% 32.40% 1.56% 1.27% 81.63%
98 362,599 174,163 181,790 48.03% 50.14% 1.48% 1.54% 104.38%
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Table 2
Firm Characteristics by Payout Policy

This table reports descriptive statistics by payout policy for a sample of US firms.  The payout policy of a firm is determined by observing the cash
disbursements of the firm over a period of three years.  The data sample consists of all firm-year observations on COMPUSTAT (Full-Coverage, Primary,
Secondary, Tertiary, Research, and Back Files) over the period 1972-1998 that have available information on the following variables: REPO, DIV, EARN, and
MV.  REPO is the expenditure on the purchase of common and preferred stocks (COMPUSTAT item # 115) minus any reduction in the value (redemption value)
of the net number of preferred shares outstanding (COMPUSTAT item # 56).  DIV is the total dollar amount of dividends declared on the common stock
(COMPUSTAT item #21).  EARN is the earnings before extraordinary items (COMPUSTAT item #18).  MV is the market value of common stock
(COMPUSTAT item #24 times COMPUSTAT item # 25).  The data sample contains 121,973 firm-year observations and excludes banks, utilities, and insurance
companies.  ASSETS is the book value of assets (COMPUSTAT item #6).  MB is the market-to-book ratio [(book value of assets + market value of equity - book
value of equity) / book value of assets].  CASH is the book value of cash and short –term investments (COMPUSTAT item #1) scaled by the book value of the
total assets.  ROA is the operating income before depreciation (COMPUSTAT item #13) scaled by the book value of the total assets. σ(ROA) is the standard
deviation of ROA over a period of three years.  NOPER is the non-operating income before depreciation (COMPUSTAT item #61) scaled by the book value of
the total assets.  AGE > 9 is the proportion of firms that have been traded in a major exchange for more than 9 years.  DIV/TOTAL is the total amount of
dividends in each group scaled by the aggregate amount of dividends. REPO/TOTAL is the total amount of share repurchases in each group scaled by the
aggregate amount of share repurchases.

DIV=0, REPO=0 DIV>0, REPO=0 DIV=0, REPO>0 DIV>0, REPO>0
Mean Median N Mean Median N Mean Median N Mean Median N

MV 128.7 16.1 18,617 1,001.9 108.4 11,245 249.2 24.2 8,141 1,581.9 138.8 11,113
ASSETS 152.7 20.8 18,609 1,704.7 174.2 11,245 248.7 37.9 8,141 2,621.3 224.9 11,113
MB 2.30 1.36 17,215 1.43 1.11 11,196 1.68 1.20 7,947 1.35 1.12 11,080
CASH 15.7% 7.4% 18,603 9.6% 5.4% 11,242 16.0% 9.1% 8,141 9.3% 5.4% 11,111
ROA -1.21% 5.3% 18,607 14.4% 14.0% 10,860 6.26% 9.6% 8,045 14.8% 14.3% 10,850
σ(ROA) 7.91% 4.89% 8,582 3.18% 2.16% 8,045 6.33% 4.00% 5,259 2.9% 2.0% 9,007
NOPER 1.77% 1.10% 17,369 1.35% 0.90% 10,831 1.71% 1.14% 7,798 1.33% 0.90% 10,784
AGE > 9 25.9% - 14,361 56.1% - 6,056 32.4% - 6,534 68.5% - 7,318
DIV/TOTAL 0% - - 37.7% - - 0% - - 62.3% - -
REPO/TOTAL 0% - - 0% - - 10.3% - - 89.7% - -
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Table 3
Relation between Cash Flow Volatility and Payout Policy

This table examines the effects of cash flow volatility on payout policy for a sample of US firms that have been on
the COMPUSTAT files over the entire period 1972-1998 and that have available information on the following
variables: REPO, DIV, EARN, and MV.  REPO is the expenditure on the purchase of common and preferred stocks
(COMPUSTAT item # 115) minus any reduction in the value (redemption value) of the net number of preferred
shares outstanding (COMPUSTAT item # 56).  DIV is the total dollar amount of dividends declared on the common
stock (COMPUSTAT item #21).  EARN is the earnings before extraordinary items (COMPUSTAT item #18).  MV
is the market value of common stock (COMPUSTAT item #24 times COMPUSTAT item # 25). ROA is the
operating income before depreciation (COMPUSTAT item #13) scaled by the book value of the total assets.
σ(ROA) is the standard deviation of ROA over a period of three years.  NOPER is the non-operating income before
depreciation (COMPUSTAT item #61) scaled by the book value of the total assets. DIV/EARN is the dividend
payout ratio.  REPO/EARN is the repurchase payout ratio.

Panel A: Period 1972-1980

σ(ROA) NOPER DIV/EARN REPO/EARN
Mean 3.00% 1.34% 27.14% 5.83%
Median 2.12% 1.01% 25.92% 0.00%
N 1,583 1,577 1,595 1,595

Panel B: Period 1981-1990

σ(ROA) NOPER DIV/EARN REPO/EARN
Mean 3.19% 1.77% 36.32% 16.30%
Median 2.41% 1.39% 31.78% 1.41%
N 1,593 1,578 1,568 1,571

Panel C: Period 1991-1998

σ(ROA) NOPER DIV/EARN REPO/EARN
Mean 2.74% 1.15% 37.80% 20.75%
Median 1.86% 0.76% 31.80% 6.27%
N 1,576 1,544 1,535 1,534
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Table 4
Transition Probabilities of Changing Payout Policy

This table reports the transition probabilities of changing from payout policy i at time T-1 to payout policy j at time
T for a sample of US firms.  The payout policy of a firm is determined by observing the cash disbursements of the
firm over a period of three years.  The transition probabilities are equal to the number of firms changing their payout
policy from i to j scaled by the total number of firms with payout policy i at time T-1. The data sample consists of all
firm-year observations on COMPUSTAT (Full-Coverage, Primary, Secondary, Tertiary, Research, and Back Files)
over the period 1972-1998 that have available information on the following variables: REPO, DIV, EARN, and MV.
REPO is the expenditure on the purchase of common and preferred stocks (COMPUSTAT item # 115) minus any
reduction in the value (redemption value) of the net number of preferred shares outstanding (COMPUSTAT item #
56). DIV is the total dollar amount of dividends declared on the common stock (COMPUSTAT item #21). EARN is
the earnings before extraordinary items (COMPUSTAT item #18).  MV is the market value of common stock
(COMPUSTAT item #24 times COMPUSTAT item # 25).  The data sample contains 121,973 firm-year
observations and excludes banks, utilities, and insurance companies.

Panel A: Period 1972-1998
T

DIV=0,REPO=0 DIV>0,REPO=0 DIV=0,REPO>0 DIV>0,REPO>0
DIV=0,REPO=0 70.63% 4.98% 21.29% 3.10%
DIV>0,REPO=0 7.77% 62.17% 2.13% 27.93%
DIV=0,REPO>0 38.91% 3.13% 50.16% 7.80%

T-1

DIV>0,REPO>0 4.03% 24.65% 3.43% 67.89%

Panel B: Period 1972-1980
T

DIV=0,REPO=0 DIV>0,REPO=0 DIV=0,REPO>0 DIV>0,REPO>0
DIV=0,REPO=0 57.53% 19.35% 14.36% 8.76%
DIV>0,REPO=0 4.71% 71.36% 0.81% 23.12%
DIV=0,REPO>0 28.98% 12.64% 34.38% 24.00%

T-1

DIV>0,REPO>0 2.68% 36.73% 1.61% 58.98%

Panel C: Period 1981-1989
T

DIV=0,REPO=0 DIV>0,REPO=0 DIV=0,REPO>0 DIV>0,REPO>0
DIV=0,REPO=0 69.66% 3.85% 23.41% 3.08%
DIV>0,REPO=0 9.16% 59.96% 2.78% 31.10%
DIV=0,REPO>0 39.90% 1.80% 52.35% 5.95%

T-1

DIV>0,REPO>0 4.53% 23.13% 3.89% 68.45%

Panel D: Period 1990-1998
T

DIV=0,REPO=0 DIV>0,REPO=0 DIV=0,REPO>0 DIV>0,REPO>0
DIV=0,REPO=0 74.10% 2.56% 21.47% 1.87%
DIV>0,REPO=0 9.23% 59.32% 2.66% 28.79%
DIV=0,REPO>0 40.86% 1.50% 52.89% 4.75%

T-1

DIV>0,REPO>0 4.37% 18.87% 4.11% 72.65%
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Table 5
Relation between Dividend Forecast Errors and Share Repurchase Yield

This table examines the empirical relation between dividend forecast errors and share repurchase yield for a sample
of US firms.  The dividend forecast error is defined as

ERRORt,i = [∆DIVt,i  - (β1,i + β2,i EARNt,i + β3,i DIVt-1,i )]/MVt-1,i

where ∆DIVt,i is the actual change in dividends at time t, EARNt,i  is the earnings at time t, DIVt-1,i is the dividend
level at t-1, and MVt-1,i is the market value of equity at time t-1. The coefficients β1,i , β2,i , and β3,i are the parameters
of Lintner’s (1956) model that have been estimated for each firm over a pre-forecast period.  To be included in the
sample, each firm must have continuously paid dividends over the entire pre-forecast period.  If the absolute value
of the forecasting error is greater than 5%, then the observation is eliminated to reduce the effect of extreme values.
RYIELD is the total expenditure on share repurchases at time t scaled by the market value of equity at time t-1.
DYIELD is the total expenditure on dividends at time t scaled by the market value of equity at time t-1.  The number
of observations varies across groups because RYIELD is not uniformly distributed.  a, b, and c denote significantly
different from zero at the 1%, 5%, and 10% level, respectively.

Groups Ranked by  Share Repurchase Yield
Pre-Forecast

Period
Entire

Sample
1

(Low) 2 3 4
5

(High) (5-1)

1973-1983
   ERROR
       Mean 0.028%a 0.056%a 0.029%b -0.034% -0.150%a -0.160%a -0.216%a

       Median 0.000% 0.015%a 0.003%a -0.054%a -0.146%a -0.202%a -0.217%a

       N 8,120 3,861 3,254 585 190 230 -

   RYIELD
      Mean 1.80%a 0.00% 1.22%a 5.56%a 9.71%a 24.10%a 24.10%a

      Median 0.02%a 0.00% 0.95%a 5.36%a 9.58%a 18.02%a 18.02%a

      N 8,120 3,861 3,254 585 190 230 -

   DYIELD
      Mean 3.00%a 3.17%a 2.84%a 2.91%a 2.77%a 3.00%a -0.17%
      Median 2.83%a 2.97%a 2.69%a 2.75%a 2.74%a 2.94%a -0.03%
      N 8,120 3,861 3,254 585 190 230 -

1973-1991
   ERROR
       Mean -0.042%a -0.019% -0.037%a -0.130%a -0.133%a -0.373%a -0.354%a

       Median -0.014%a  0.000% -0.019%a -0.054%a -0.094%a -0.245%a -0.245%a

       N 5,959 2,822 2,550 369 118 100 -

   RYIELD
      Mean 1.41%a 0.00% 1.20%a 5.49%a 9.65%a 21.68%a 21.68%a

      Median 0.01%a 0.00% 0.88%a 5.24%a 9.47%a 17.78%a 17.78%a

      N 5,959 2,822 2,550 369 118 100 -

   DYIELD
      Mean 2.95%a 3.27%a 2.76%a 2.39%a 2.27%a 1.92%a -1.35%a

      Median 2.49%a 2.75%a 2.40%a 2.07%a 2.12%a 1.70%a -1.05%a

      N 5,959 2,822 2,550 369 118 100 -
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Table 6
Cross-Sectional Regressions of the Dividend Forecast Error on Several Factors

This table reports average estimates of cross-sectional regressions of the dividend forecast error on several factors
for a sample of US firms.  The dividend forecast error is defined as

ERRORt,i = [∆DIVt,i  - (β1,i + β2,i EARNt,i + β3,i DIVt-1,i )]/MVt-1,i

where ∆DIVt,i is the actual change in dividends at time t, EARNt,i  is the earnings at time t, DIVt-1,i is the dividend
level at t-1, and MVt-1,i is the market value of equity at time t-1. The coefficients β1,i , β2,i , and β3,i are the parameters
of Lintner’s (1956) model that have been estimated for each firm over a pre-forecast period.  To be included in the
sample, each firm must have continuously paid dividends over the entire pre-forecast period.  If the absolute value
of the forecasting error is greater than 5%, then the observation is eliminated to reduce the effect of extreme values.
RYIELD is the total expenditure on share repurchases at time t scaled by the market value of equity at time t-1.
Log(MV) is the logarithm of the market value of equity.  ROA is the operating income before depreciation scaled by
the book value of the total assets.  σ(ROA) is the standard deviation of ROA over a period of three years. NOPER is
the non-operating income before depreciation scaled by the book value of the total assets. We use Fama-MacBeth
type regressions to estimate the coefficients and standard errors.  First, annual average coefficients are estimated
year-by-year.  Then, time-series averages are estimated for each coefficient.  The standard errors are estimated using
the Hansen-Hodrick standard error correction method.  a, b, and c denote significantly different from zero at the 1%,
5%, and 10% level, respectively.  Wald-statistics are reported in parentheses.

Dependent Variable: ERROR

Pre-Forecast Period 1972-1983 1972-1991

Intercept -0.00088c

(2.98)
-0.00301a

(41.35)

RYIELD -0.01604a

(22.81)
-0.01404a

(12.51)

log(MV) 0.00024a

(7.97)
0.00039a

(81.12)

ROA -0.00500a

(8.66)
-0.00248a

(26.06)

σ (ROA) 0.01055b

(4.44)
0.022754a

(10.50)

NOPER 0.02892a

(12.86)
-0.00174

(0.01)
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Table 7
The Effect of Share Repurchases on the Market Reaction to Dividend Decreases:

Univariate Analysis

This table examines the effect of share repurchases on the market reaction around the announcement of dividend
decreases for firms that reduce their cash dividends over the period 1980-1994 and that satisfy the following criteria:
1) the firm’s financial data is available on CRSP and COMPUSTAT, 2) only quarterly cash dividends are
considered, 3) cash dividend changes less than 10% are excluded, 4) cash dividend omissions are excluded, and 5)
the last cash dividend payment was paid within 90 days prior to the announcement of the cash dividend change.  To
assess the effect of share repurchase programs on the market reaction around the announcement of dividend
decreases, firms are classified as repurchasing firms or non-repurchasing firms.  To be classified as a repurchasing
firm, a firm must have repurchased shares over the two years prior to the announcement of the dividend decrease.
CAR is the three-day cumulative abnormal return around the announcement of the dividend change.  CHGDIV is
the percentage change in the cash dividend payment.  The significance levels of the means (medians) are based on a
two-tailed t-test (two-tailed Wilcoxon rank test).  a, b, and c denote significantly different from zero at the 1%, 5%,
and 10% level, respectively.

Entire Sample

Non-
Repurchasing

Firms
Repurchasing

Firms

Difference
(Repurchasing –

Non-Repurchasing)

CAR
     Mean
     Median
     N

-1.50%a

-0.66%a

967

-1.84%a

-0.89%a

741

-0.40%
 0.12%

226

1.44%a

1.01%a

-

CHGDIV
     Mean
     Median
     N

-44.17%a

-44.44%a

968

-44.26%a

-44.44%a

742

-43.86%a

-44.44%a

226

0.40%
0%

-
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Table 8
The Effect of Share Repurchases on the Market Reaction to Dividend Decreases:

Multivariate Analysis

This table reports the average estimated coefficients of the following cross-sectional regression:

CARi = β0 + β1 DUMREPOi + β2 CHGDIVi + β3 SIZEi + β4 DIVYLDi  + ε i.

The sample consists of firms that reduce their cash dividends over the period 1980-1994 and that satisfy the
following criteria: 1) the firm’s financial data is available on CRSP and COMPUSTAT, 2) only quarterly cash
dividends are considered, 3) cash dividends decreases less than 10% are excluded, 4) cash dividend omissions are
excluded, and (5) the last cash dividend payment was paid within 90 days prior to the announcement of the cash
dividend decrease.  CAR is the three-day cumulative abnormal return around the announcement of the dividend
decrease.  DUMREPO is a dummy variable that is equal to 1 if the firm has repurchased shares over the two years
prior to the announcement of the dividend decrease, 0 otherwise.  CHGDIV is the percentage change in the cash
dividend payment.  SIZE is the market value of equity at the time of the announcement of the cash dividend
decrease.  DIVYLD is the dividend yield at the time of the announcement of the cash dividend decrease. We use
Fama-MacBeth type regressions to estimate the coefficients and standard errors.  First, annual average coefficients
are estimated year-by-year.  Then, time-series averages are estimated for each coefficient.  The standard errors are
estimated using the Hansen-Hodrick standard error correction method.  a, b, and c denote significantly different
from zero at the 1%, 5%, and 10% level, respectively.  Wald-statistics are reported in parentheses.

Dependent Variable: CAR

Intercept 5.5611a

(62.41)

DUMREPO 1.43576a

(21.09)

CHGDIV 0.12005a

(67.65)

SIZE 0.00040a

(5.68)

DIVYLD -90.426a

(32.15)
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Table 9
The Effect of Taxes on the Market Reaction to Share Repurchase Announcements:

Univariate Analysis

This table examines the effect of the Tax Reform Act of 1986 on the market reaction around the announcement of
open market share repurchases for a sample of firms that establish open market share repurchase programs over the
period 1980-1994 and that satisfy the following criteria: 1) the firm’s financial data is available on CRSP and
COMPUSTAT, 2) the share repurchase announcement does not coincide with the announcement of a dividend
change, 3) the firm disclose the number or the percentage of shares sought during the duration of the share
repurchase program, and 4) the announcement of the share repurchase program is not made during the last quarter of
1987.   To assess the effect of the Tax Reform Act of 1986 on the market reaction around the announcement of share
repurchase programs, the sample is divided into two sub-samples: 1) firms that announced open market share
repurchase programs prior to the Tax Reform Act of 1986 (pre-tax reform) and 2) firms that announced open market
share repurchase programs after the Tax Reform Act of 1986 (post-tax reform).  CAR is the three-day cumulative
abnormal return around the announcement of the share repurchase announcement.  PSOUGHT is equal to the
amount of shares authorized for repurchase scaled by the number of shares outstanding at the time of the
announcement.  A first time announcement is defined as the first announcement made by a particular firm over the
period 1980-1994.  The significance levels of the means (medians) are based on a two-tailed t-test (two-tailed
Wilcoxon rank test).  a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively.

Panel A: Entire Sample

Entire Period Pre-Tax Reform Post-Tax Reform
Difference
(Post-Pre)

CAR
     Mean
     Median
     N

2.81%a

2.00%a

3,070

3.51%a

2.71%a

617

2.63%a

1.79%a

2,453

-0.89%a

-0.92%a

-

PSOUGTH
     Mean
     Median
     N

6.79%a

5.20%a

3,070

6.14%a

4.80%a

617

6.96%a

5.30%a

2,453

0.81%a

0.50%a

-

Panel B: First Time Announcements

Entire Period Pre-Tax Reform Post-Tax Reform
Difference
(Post-Pre)

CAR
     Mean
     Median
     N

3.38%a

2.39%a

2,035

4.07%a

3.23%a

478

3.17%a

2.08%a

1,557

-0.90%a

-1.15%a

-

PSOUGTH
     Mean
     Median
     N

6.97%a

5.30%a

2,035

6.04%a

4.80%a

478

7.25%a

5.50%a

1,557

1.21%a

0.70%a

-
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Table 10
The Effect of Taxes on the Market Reaction to Share Repurchase Announcements:

Multivariate Analysis

This table reports the estimated coefficients of the following cross-sectional regression:

CARi = β0 + β1 TAXi + β2 PSOUGHTi  + β3  SIZEi + β4  DIVYLDi + ε i .

The sample consists of firms that establish open market share repurchase programs over the period 1980-1994 and
that satisfy the following criteria: (i) the firm’s financial data is available on CRSP and COMPUSTAT, (ii) the share
repurchase announcement does not coincide with the announcement of a dividend change, (iii) the firm disclose the
number or the percentage of shares sought during the duration of the share repurchase program, and (iv) the
announcement of the share repurchase program is not made during the last quarter of 1987.  CAR is the three-day
cumulative abnormal return around the announcement of the share repurchase announcement. TAX is a the tax
differential between the top marginal tax rate on ordinary income and the top marginal tax rate on capital gains.
PSOUGHT is equal to the amount of shares authorized for repurchase scaled by the number of shares outstanding at
the time of the announcement.  SIZE is the market value of equity at the time of the announcement of the share
repurchase program.  DIVYLD is the dividend yield at the time of the announcement of the share repurchase
program.   A first time announcement is defined as the first announcement made by a particular firm over the period
1980-1994.  The standard errors of the coefficients have been adjusted for heteroskedasticity using White’s (1980)
procedure.  The significance levels of the estimated coefficients are based on a two-tailed t-test.  a, b, and c denote
significantly different from zero at the 1%, 5%, and 10% level, respectively.  T-statistics are reported in parentheses.

Dependent Variable = CAR

Entire Sample First Time Announcements
Intercept 0.01226a

(4.71)
0.01663a

(4.75)

TAX 0.04890a

(3.65)
0.04284a

(2.68)

PSOUGHT 0.21099a

(7.06)
0.23336a

(6.26)

SIZE -0.0000004a

(-4.00)
-0.0000004a

(-4.00)

DIVYLD -1.10688c

(1.94)
-1.09806c

(1.89)

R2-Adjusted
F-Statistic
N

3.10%
22.45a

2,685

3.32%
15.96a

1,744
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Table 11
The Effect of Rule 10b-18 on Share Repurchase Activity

This table examines the effect of Rule 10b-18 on several measures of share repurchase activity.  To assess the effect
of this regulatory change, the sample is divided into two sub-periods: 1) 1972-1982 (pre-rule) and 2) 1983-1998
(post-rule).  The null hypothesis that share repurchase activity is similar over these two sub-periods is tested using
the Wald statistic,

W = (µ I - µ II)2 / (σ2
I + σ2

II),

where µ I (µ II) is the sample mean of the variable of interest over the period 1972-1982 (1983-1998) and σ2
I (σ2

II) is
the sample variance of µ I (µ II). The data sample consists of all firm-year observations on COMPUSTAT (Full-
Coverage, Primary, Secondary, Tertiary, Research, and Back Files) over the period 1972-1997 that have available
information on the following variables: REPO, DIV, EARN, and MV.  REPO is the expenditure on the purchase of
common and preferred stocks (COMPUSTAT item # 115) minus any reduction in the value (redemption value) of
the net number of preferred shares outstanding (COMPUSTAT item # 56). DIV is the total dollar amount of
dividends declared on the common stock (COMPUSTAT item #21). EARN is the earnings before extraordinary
items (COMPUSTAT item #18).  MV is the market value of common stock (COMPUSTAT item #24 times
COMPUSTAT item # 25).  The data sample contains 121,973 firm-year observations and excludes banks, utilities,
and insurance companies.  ADREPO is REPO adjusted for inflation using the producer price index (PPI). PAY is
the total payout (REPO + DIV).  Σi represents the aggregation of data by calendar year.  The significance levels of
the Wald statistics are based on the bounds test proposed by Ohtani and Kobiyashi (1986).  a, b, and c denote
significantly different from zero at the 1%, 5%, and 10% level, respectively.

Entire Sample
(1972-1998)

Pre-Rule
(1972-1982)

Post-Rule
(1983-1998)

Difference
(Post-Pre)

Wald Test
Statistic

ΣiADREPO
(millions of $)
                      Mean 32,272.5 5,526.2 50,660.6 45,134.4 19.5a

ΣiREPO/ΣiDIV
                     Mean 33.45% 10.44% 49.27% 38.83% 32.2a

ΣiREPO/ΣiPAY
                     Mean 22.57% 9.30% 31.69% 22.39% 53.3a

ΣiREPO/ΣiEARN
                     Mean 15.87% 4.18% 23.90% 19.72% 43.3a

ΣiREPO/ΣiMV
                     Mean 0.95% 0.42% 1.31% 0.89% 27.9a
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Table 12
Time-Series Analysis of the Share Repurchase Yield

This table reports the estimated coefficients of the following time-series regression:

∆(ΣiREPO/ΣiMV)t = β0 + β1REGt + β2TAXt + β3MRETt  + εt,

where εt is assumed to follow an MA(1) process,

εt = µt + θµt-1.

The data sample consists of all firm-year observations on COMPUSTAT (Full-Coverage, Primary, Secondary,
Tertiary, Research, and Back Files) over the period 1972-1998 that have available information on the following
variables: REPO, DIV, EARN, and MV.  REPO is the expenditure on the purchase of common and preferred stocks
(COMPUSTAT item # 115) minus any reduction in the value (redemption value) of the net number of preferred
shares outstanding (COMPUSTAT item # 56). DIV is the total dollar amount of dividends declared on the common
stock (COMPUSTAT item #21). EARN is the earnings before extraordinary items (COMPUSTAT item #18).  MV
is the market value of common stock (COMPUSTAT item #24 times COMPUSTAT item # 25).  The data sample
contains 121,973 firm-year observations and excludes banks, utilities, and insurance companies. REG is a dummy
variable that is equal to 1 if the year is greater than or equal to 1983, 0 otherwise.  TAX is a the tax differential
between the top marginal tax rate on ordinary income and the top marginal tax rate on capital gains.  MRET is the
one-year return on the aggregate market value of common stock. Σi represents the aggregation of data by calendar
year.   a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively.  T-statistics
are reported in parentheses.

Equation 1 Equation 2

               β0 -0.006445a

(-2.97)
-0.006487a

(-4.43)
               β1 0.004890a

(3.05)
0.004396a

(3.95)
               β2 0.019347a

(3.62)
0.018402a

(5.46)
               β3 -0.003239

(-0.66)

               θ -0.517811b

(-2.29)
-0.934189a

(-21.73)

               R2-Adjusted 15.42% 23.30%
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Table 13
Time-Series Analysis of the Share Repurchase Yield:

Random Sample

This table reports the estimated coefficients of the following time-series regression:

∆(ΣiREPO/ΣiMV)t = β0 + β1REGt + β2TAXt + β3∆(ΣiOPTION/ΣiMV)t + β4MRETt  + εt,

where εt is assumed to follow an MA(1) process,

εt = µt + θµt-1.

The data sample consists of a random sample of 100 firms that continuously paid dividends over the period 1972-
1983. The sample is drawn from COMPUSTAT (Full-Coverage, Primary, Secondary, Tertiary, Research, and Back
Files).  REPO is the expenditure on the purchase of common and preferred stocks (COMPUSTAT item # 115)
minus any reduction in the value (redemption value) of the net number of preferred shares outstanding
(COMPUSTAT item # 56). MV is the market value of common stock (COMPUSTAT item #24 times
COMPUSTAT item # 25).  REG is a dummy variable that is equal to 1 if the year is greater than or equal to 1983, 0
otherwise.  TAX is a the tax differential between the top marginal tax rate on ordinary income and the top marginal
tax rate on capital gains.  OPTION is the number of shares issued to employees who exercised stock options times
the price per share at the end of time t.  MRET is the one-year return on the aggregate market value of common
stock. Σi represents the aggregation of data by calendar year.   a, b, and c denote significantly different from zero at
the 1%, 5%, and 10% level, respectively.  T-statistics are reported in parentheses.

Equation 1 Equation 2

               β0 -0.013721a

(-2.94)
-0.012767b

(-2.72)
               β1 0.009904b

(2.44)
0.009595b

(2.37)
               β2 0.029566a

(4.68)
0.029059a

(4.25)
               β3 -0.090731

(1.26)
0.237753

(0.20)
               β4 0.007274

(0.95)

               θ -0.968323a

(-12.62)
-1.160105a

(-3.69)

               R2-Adjusted 29.87% 41.34%
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Figure 1
Cash Distributions to Equityholders as a Percentage of Earnings

This figure depicts the mean total payout, the mean dividend payout, and the mean repurchase payout for a sample
of US firms that have positive earnings.  The mean total payout is calculated using the following equation:

Mean Total Payout
1

N

DIV REPO

EARN
i i

ii

N

= +
=
∑

1

,

where N is the total number of observations.  The mean dividend payout and the mean repurchase payout are
calculated in a similar manner.  The data sample consists of all firm-year observations on COMPUSTAT (Full-
Coverage, Primary, Secondary, Tertiary, Research, and Back Files) over the period 1972-1998 that have positive
earnings and have available information on the following variables: REPO, DIV, EARN, and MV.  REPO is the
expenditure on the purchase of common and preferred stocks (COMPUSTAT item # 115) minus any reduction in
the value (redemption value) of the net number of preferred shares outstanding (COMPUSTAT item # 56). DIV is
the total dollar amount of dividends declared on the common stock (COMPUSTAT item #21). EARN is the earnings
before extraordinary items (COMPUSTAT item #18).  MV is the market value of common stock (COMPUSTAT
item #24 times COMPUSTAT item # 25).  The total payout is the sum of the dividend payout and the repurchase
payout.  The data sample contains 121,973 firm-year observations and excludes banks, utilities, and insurance
companies.

Year

 ---▲--- Mean Total Payout
       ---■--- Mean Dividend Payout

          ---● --- Mean Repurchase Payout

0

0.05

0.1

0.15

0.2

0.25

0.3

72 74 76 78 80 82 84 86 88 90 92 94 96 98
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 Figure 2
Distribution of Firms by Payout Method

This figure depicts the distribution of firms by payout method for a sample of US firms.  The payout policy of a firm
is defined by observing the cash disbursements of the firm over a period of a year.  The data sample consists of all
firm-year observations on COMPUSTAT (Full-Coverage, Primary, Secondary, Tertiary, Research, and Back Files)
over the period 1972-1998 that have available information on the following variables: REPO, DIV, EARN, and MV.
REPO is the expenditure on the purchase of common and preferred stocks (COMPUSTAT item # 115) minus any
reduction in the value (redemption value) of the net number of preferred shares outstanding (COMPUSTAT item #
56). DIV is the total dollar amount of dividends declared on the common stock (COMPUSTAT item #21). EARN is
the earnings before extraordinary items (COMPUSTAT item #18).  MV is the market value of common stock
(COMPUSTAT item #24 times COMPUSTAT item # 25). The data sample contains 121,973 firm-year observations
and excludes banks, utilities, and insurance companies.

Year

---■--- Proportion of firms that payout only with dividends
---▲--- Proportion of firms that payout with dividends and repurchases
---● --- Proportion of firms that payout only with repurchases

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

72 74 76 78 80 82 84 86 88 90 92 94 96 98
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 Figure 3
Cash Distribution Initiations

This figure depicts the proportion of cash distribution initiations by payout method for a sample of US firms.  A cash
distribution initiation is defined as the first time that a firm pays dividends and/or repurchases shares after 1973. The
data sample consists of all firm-year observations on COMPUSTAT (Full-Coverage, Primary, Secondary, Tertiary,
Research, and Back Files) over the period 1972-1998 that have available information on the following variables:
REPO, DIV, EARN, and MV.  REPO is the expenditure on the purchase of common and preferred stocks
(COMPUSTAT item # 115) minus any reduction in the value (redemption value) of the net number of preferred
shares outstanding (COMPUSTAT item # 56). DIV is the total dollar amount of dividends declared on the common
stock (COMPUSTAT item #21). EARN is the earnings before extraordinary items (COMPUSTAT item #18).  MV
is the market value of common stock (COMPUSTAT item #24 times COMPUSTAT item # 25). The data sample
contains 121,973 firm-year observations and excludes banks, utilities, and insurance companies.

Year

---■--- Proportion of firms that payout only with dividends
---▲--- Proportion of firms that payout with dividends and repurchases
---● --- Proportion of firms that payout only with repurchases

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

74 76 78 80 82 84 86 88 90 92 94 96 98
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Figure 4
Relation between Share Repurchase Yield and Stock Options

This figure depicts the share repurchase yield (RYIELD) and the market value the of shares issued to employees
who exercised stock options scaled by the market value of equity (OPTION) for a random sample of 100 firms that
continuously paid dividends over the period 1972-1983.  The sample is drawn from COMPUSTAT (Full-Coverage,
Primary, Secondary, Tertiary, Research, and Back Files).

Year

---■--- RYIELD
---▲--- OPTION
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