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ABSTRACT 

This thesis examines stock repurchases. Chapter 1 begins the 

study by discussing and testing several possible motivations 

for stock buy backs, including firm undervaluation, changes 

in firm capital structure, expropriation from debtholders, 

distribution of free cash flow, and signalling informed 

insiders' asymmetric information to the market. Empirical 

tests of these hypothesized motivations are consistent with 

undervaluation and signalling reductions in firm risk, but 

inconsistent with the capital structure, expropriation, and 

free cash flow hypotheses. 

The remainder of the thesis focuses on the determinants of 

repurchase premiums. Chapter 2 begins with a discussion of 

the mechanics of share repurchase, before developing two 

competing hypotheses regarding repurchase premiums. The 

first is the liquidity hypothesis, which posits that supply 

curves for shares are perfectly elastic, and repurchase 

premiums are a function of the substitutability and liquidity 

of the stock. The heterogeneity hypothesis, in contrast, 

holds that supply curves for shares are upward-sloping, and 

repurchase premiums are a function of any factor that affects 

either the slope of the supply curve or the demand for shares 

along the supply curve. Chapter 2 concludes by developing a 
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formal model of repurchase premiums, for use in empirical 

tests of the alternative hypotheses, which are conducted in 

Chapter 3. Results of these tests are inconsistent with the 

liquidity hypothesis, as repurchase premiums are not found to 

be a function of substitutability or liquidity. Repurchase 

premiums, however, are consistent with the heterogeneity 

hypothesis, as they are found to be a significant function of 

the variability of stockholder consensus about the stock, and 

the variability of the capital gains tax lock-in effect 

between shareholders. 
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CHAPTER ONE 

WHY DO FIRMS BUY BACK THEIR SHARES? 
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1.1 Introduction 

Stock repurchases are significant economic events in the 

capital markets, distributing $215.6 billion to shareholders 

during the six years from 1987 to 19921. Given their size 

and persistence, stock repurchases must be considered in some 

sense beneficial by the management of repurchasing firms. 

Existing empirical evidence finds that stock repurchases are 

associated with significant positive returns to shareholders 

(Masulis, 1980a; Dann, 1981; Vermaelen 1981; Comment and 

Jarrell, 1991), so it appears management is correct in 

considering stock repurchases to be beneficial to 

shareholders. The purpose of this thesis is to build on the 

existing literature by discussing and testing several 

possible motivations for stock repurchases in Chapter I, and 

developing and testing a model of the determinants of 

repurchase premiums in Chapters 2 and 3. 

The remainder of Chapter 1 is organized as follows. Section 

1.2 begins with a discussion of the possible motivations for, 

and benefits generated by, stock repurchases. Section 1.3 

discusses selection of a repurchasing sample and a control 

sample, and Section 1.4 develops variables that will be used 

1 The Mergers and Corporate Transactions Database of the 
Securities Data Company. 
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to proxy for the hypothesized motivations for stock 

repurchases. Section 1.5 presents the results of empirical 

tests of these hypothesized motivations, and Section 1.6 

summarizes and concludes the chapter. 

1.2 Motivations For Stock Repurchases 

A. Undervaluation Hypothesis 

In a study of this topic, an important question to address 

is, why do firms repurchase their own shares? Wansley, Lane, 

and Sarkar (1989) investigated this question through a survey 

of the CFO's of both repurchasing and non-repurchasing firms. 

The result of their survey was that shares are repurchased 

primarily because management believes the firm's stock is 

undervalued. The questionnaire posited several reasons for 

share repurchase, and only two of the reasons received 

significant and positive responses. By a large margin the 

reason most-agreed upon by the CFO's was because the firm's 

shares are undervalued. In the popular financial press, this 

motivation is often operationalized in the statement that, 

given management's belief the firm's stock is undervalued, 

management thinks its own shares are an excellent investment 

at this time. 

The only other significant response to the Wansley, Lane, and 
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Sarkar survey is also consistent with share undervaluation. 

The CFO's agreed that share repurchases are used to signal 

investors that managemer-t is confident of future earnings and 

stock price, implying management believes the firm's stock is 

currently underpriced and will increase in value. 

The academic literature on the topic reveals several 

additional hypotheses about the motivations for share 

repurchases. These hypotheses, which will be discussed in 

this section, including one supported by Wansley, Lane, and 

Sarkar (1989), are changes in firm capital structure, 

expropriation from other stakeholders, distribution of free 

cash flow, and signalling. 

B. Capital Structure Hypothesis 

A second hypothesis about the motivation for stock 

repurchases is that management uses repurchases to change the 

capital structure of the firm. Stock repurchases decrease 

the equity and increase the leverage of the firm, and in the 

limiting case of a repurchase financed 100% with new debt, 

the repurchase is equivalent to a debt-for-equity swap. 

This hypothesis is based on theoretical development that the 

presence of debt in the firm's capital structure may increase 
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firm value. An increase in corporate debt increases tax

deductible interest payments, increasing the firm's debt tax 

shield, which increases firm value by the present value of 

the increase in the debt tax shield (Modigliani and Miller, 

1963). The expected costs of bankruptcy also increase as 

leverage increases, however, because the probability of 

bankruptcy increases, which has a negative effect on firm 

value. Models that include corporate taxes and bankruptcy 

costs, developed by Robichek and Myers (1966), and Kraus and 

Litzenberger (1973), predict the existence of an optimal 

capital structure that maximizes firm value. As long as the 

marginal tax benefit of new debt is greater than the marginal 

loss from increasing expected bankruptcy costs, increases in 

debt increase firm value. Once the marginal tax benefit of 

new debt is less than the marginal loss from expected 

bankruptcy costs, increases in debt decrease firm value. 

Miller (1977) contradicts the position that capital structure 

impacts firm value, developing an irrelevancy situation where 

debt policy cannot affect firm value, if an equilibrium is to 

exist in perfect capital markets with corporate and differing 

individual tax rates. Finally, in response to Miller's 

(1977) irrelevancy, DeAngelo and Masulis (1980) reinforced 

the original Modigliani and Miller results, showing that 

individual tax preferences against debt, which treat equity 

income more favorably than debt income, diminish, but do not 
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completely offset, the corporate advantage of debt. 

This capital structure hypothesis is also supported by the 

work in agency costs and the theory of the firm by Jensen and 

Meckling (1976), who develop an additional reason for capital 

structure to affect firm value. Since debt was commonly used 

prior to the existence of tax shields, there must be another 

reason for the use of debt financing. Jensen and Meckling 

develop a model where the agency costs that exist in any 

organization where management and ownership are separate, 

consisting of monitoring and bonding expenditures, and the 

residual loss due to the impact of investment decisions by 

managers that are not 100% owners, are reduced by the 

issuance of risky debt. Monitoring by bondholders causes the 

firm's total monitoring costs to be less when both debt and 

equity financing are utilized, than if the firm were 100% 

equity financed, and some proportion of debt financing 

minimizes total agency costs, and therefore maximizes firm 

value. If the firm has less debt financing than the level 

that minimizes total agency costs, an increase in leverage 

should increase firm value. 

Thus, if a firm is not at its optimal proportion of debt 

financing, financial theory states that capital structure 

changes will affect firm value, and firms may not be at this 
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optimal proportion because past profitable operations may 

have been retained by the firm, increasing the proportion of 

equity financing above the optimal level. In this case, 

increases in debt will move the firm toward its optimal 

proportion of debt financing, which may increase firm value 

in two ways - - by increasing the debt tax shield or by 

reducing total agency costs. 

Empirical evidence supports the theory that changes in 

capital structure affect firm value. Masulis' study of 

exchange transactions (1980b) found that leverage-increasing 

transactions significantly increase the value of the firm's 

common stock. Stock repurchases, which increase leverage, 

may have a positive effect on firm value for the same reasons 

that other leverage-increasing transactions may increase firm 

value. 

c. Expropriation Hypothesis 

The hypothesis that stock repurchases are used to expropriate 

wealth from debtholders, or from non-tendering stockholders, 

has also been advanced in the literature (Masulis, 1980a; 

Dann, 1981; Vermaelen, 1981). If debtholders are not 

completely protected by covenants, stock repurchases that 

increase leverage, and therefore increase risk to 
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debtholders, may transfer wealth from debtholders to 

stockholders. Empirical evidence regarding this motivation 

for repurchases is mixed, with Dann's (1981) study of 

repurchases finding that upon the announcement of a 

repurchase stockholders earn significant positive returns but 

bondholders suffer no loss in wealth. In contrast, Masulis' 

(1980b) study of exchange offers finds debtholders without 

complete covenant protection against the issue of additional 

debt of equal or senior standing experience significant 

negative returns upon the announcement of le~Jerage-increasing 

debt-for-common exchange offers. Masulis' study does not 

include stock repurchases, and Dann's study does not segment 

the sample into debtholders with and without covenant 

protection, so their differing results are not completely 

contradictory. 

The other potential expropriation that might result from 

stock repurchases is a transfer of wealth from non-tendering 

shareholders to tendering shareholders. This would occur if 

the firm pays too much for the repurchased shares, leaving 

less wealth in the firm for the remaining shareholders. This 

is not a particularly plausible hypothesis regarding the 

motivation for stock repurchases, however, because in almost 

100% of stock repurchases management promises not to and does 

not sell shares in connection with the repurchase. Thus, if 
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expropriation from non-tendering shareholders does occur, 

management is allowing their own wealth to be transferred to 

tendering shareholders. It is extremely unlikely that the 

firm's management would initiate a stock repurchase to 

transfer wealth from themselves to tendering shareholders. 

D. Free Cash Flow Hypothesis 

Another hypothesis regarding the motivation for stock 

repurchases is that they are an effective way to distribute 

free cash flow to shareholders. This hypothesis is based on 

the Jensen (1986) argument that firms should distribute their 

free cash flow to shareholders, where free cash flow is all 

cash flow in excess of that necessary to fund all available 

positive net present value projects. If this free cash flow 

is instead retained within the firm, it is invested in zero 

or negative net present value projects, or consumed by the 

firm in the form of slack. When management uses the firm's 

free cash flow to repurchase shares, shareholder wealth 

should increase, as waste and loss decreases. Note, however, 

that dividends are another means of distributing free cash 

flow. The regularity of dividends makes them more 

appropriate for distributing free cash flow that management 

expects to continue regularly into the future. In contrast, 

the irregularity of stock repurchases makes them more 
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appropriate for distributing a current accumulation of free 

cash flow that is not necessarily expected to continue in the 

future. 

E. Signalling Hypothesis 

It has also been hypothesized that stock repurchases are a 

means by which informed insiders signal their asymmetric 

information to the capital markets, which follows from the 

share undervaluation hypothesis discussed in Section 1.2.A. 

The signalling hypothesis is based on the initial signalling 

work of Spence (1973) and Ross (1977), and was applied to 

stock repurchases by Dann (1981), Vermaelen (1981), and 

Comment and Jarrell (1991). The signalling motivation states 

that management, possessing superior information about the 

true value of the firm (Seyhun, 1986), repurchases its shares 

because it thinks the stock is a good investment. Management 

communicates its positive inside information about firm value 

through these stock repurchases, which meet the classic 

requirements for signalling. The cost of this signal varies 

across firms and the cost is higher for firms without 

positive information, which prevents such firms from sending 

false signals. The necessary condition for stock repurchases 

to be valid signals of management's positive inside 

information is that management must agree not sell its shares 
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back to the firm in connection with the repurchase, which is 

true in almost 100% of stock repurchases. A stock repurchase 

is interpreted by the market as a meaningful signal about the 

value of the firm because any management that falsely signals 

positive information to the market, while also promising not 

to sell their shares back to the firm, has acted against its 

own best interest. When the market learns the signal was 

false and bids down the value of the firm's shares, 

management has held on to shares that have declined in value, 

thereby reducing their own personal wealth. Thus management, 

with positive asymmetric information about the firm's 

prospects, may communicate this information to the capital 

markets with a stock repurchase. 

Section 1.2 has developed five hypotheses regarding the 

motivations for stock repurchases. Existing empirical 

evidence suggests some of these hypotheses are justified, 

because stock repurchases are associated with significant 

positive returns to shareholders. The remainder of this 

paper will develop proxies for, and empirically test, these 

hypotheses about the motivations for stock repurchases 



1.3 Sample Description 

A. Repurchase Sample 

23 

A sample of firms executing fixed price tender offer 

repurchases of their common stock was collected from three 

sources: 

1. The Mergers and Corporate Transactions database of the 

Securities Data Company. This database, which contained 

stock repurchases announced between January I, 1981 and May 

19, 1993, was graciously supplied by Dr. W. Van Harlow of 

Fidelity Investments, Inc. 

2. An article published in the September 1991 issue of The 

Journal of Finance, by Robert Comment and Greg A. Jarrell, 

titled liThe Relative Signalling Power of Dutch-Auction and 

Fixed-Price Self-Tender Offers and Open-Market Share 

Repurchases. II The sample of self-tender offers used in this 

empirical study is listed in an appendix to the paper, and 

includes stock repurchases announced between January I, 1984 

and December 31, 1989. 

3. A search of the "Securities Buybacksll heading of the 

General Index of The Wall Street Journal Index. 
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These sources yielded a total of 189 announcements of fixed 

price tender offer repurchases of common stock. Additional 

information could not be found for 28 of these repurchase 

announcements, leaving 161 repurchases in the sample. This 

number was further reduced by excluding repurchase offers 

that were available only to odd-lot holders (31 firms), 

defensive repurchases (22 firms), offers by closed-end 

investment companies or R.E.I.T.'s (15 firms), offers whose 

intention was to take the firm private (5 firms), and offers 

without complete information (23 firms), leaving a final 

sample of 65 fixed price tender offer repurchases. The 

distribution of this final sample of 65 firms by year is 

shown in Table 1.1. 

Summary statistics of the sample, presented in Table 1.2, 

show an average repurchase premium of 15.2% and 15.1%, 

compared to closing prices 1 day before announcement, and 1 

week before announcement, respectively. The average 

proportion of shares sought in the sample is 18.9%, and the 

repurchase offers are substantially oversubscribed, with 

shares tendered averaging 183.6% of shares sought. Some 

repurchases, however, are undersubscribed, resulting in an 

average repurchase of 95.7% of shares sought. Finally, 

abnormal returns in the three day repurchase announcement 

period, caclulated with market model methodology, average 
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7.01%. 

B. Control Sample 

The hypotheses developed in Section 1.2 about the motivations 

for stock repurchases will be tested in this paper by 

comparing the sample of repurchasing firms to a control 

sample of non-repurchasing firms. This control sample was 

collected by selecting the best match from the Compustat 

Annual File for each firm in the repurchase sample, with the 

best match defined as the firm with the same two-digit 

Standard Industrial Code as the repurchasing firm, and total 

assets closest to those of the repurchasing firm. The first 

screen at the two-digit S.I.C. level is based on the work of 

Clarke (1989), who shows that two-digit S.LC.'s successfully 

group similar firms, but three-digit and four-digit S.I.C.'s 

do not increase grouping quality. The second screen, on 

total assets, is to control for variations due to firm size. 

In addition, repurchasing firms in the Compustat Primary

Supplementary-Tertiary File were matched to non-repurchasing 

firms in the P-S-T File, and repurchasing firms in the 

Compustat Full Coverage File were matched to non-repurchasing 

firms in the Full Coverage File. This step was taken to 

control for possible variations in the information 

environment, since the P-S-T File contains predominantly New 
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York Stock Exchange and American Stock Exchange firms, and 

the Full Coverage File is dominated by firms traded over the 

counter. 

The result of this procedure is a matched control sample of 

65 non-repurchasing firms, which will be used with the 

repurchase sample to test the hypothesized motivations for 

stock repurchases. These tests also require variables to 

proxy for the hypothesized motivations, which are developed 

in the next section. 

1.4 Descripton of Data and Variables 

Section 1.2 presented several hypothesized motivations for 

stock repurchases, including firm undervaluation, changes in 

firm capital structure, expropriation from debtholders, 

distribution of free cash flow, and signalling. The 

variables and data sources that proxy for each of these 

possible motivations in the paper's empirical tests will be 

developed sequentially in this section. 

A. Undervaluation 

Two measures of firm valuation are used in this paper's 

empirical tests. The first of these is Tobin's Q, which is 
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a measure of the firm's investment opportunity set, 

calculated as the market value of the firm divided by 

replacement cost of assets, with market values and 

replacement costs calculated with the method developed in 

Skinner (1993). The second is also a measure of the firm's 

investment opportunity set, as defined by Smith and Watts 

(1992), calculated as book value of assets plus market value 

of equity minus book value of equity, divided by book value 

of assets. Both of these measures are ratios of the market's 

valuation of firm assets to book value of firm assets, with 

higher ratios associated with higher-valued firms, and lower 

ratios associated with lower-valued firms. 

The detailed calculations of Q, for Tobin's Q, and VAL, for 

the Smith and watts measure, which will be used in the 

empirical tests in Section 1.5, are shown in Table 1.3. The 

undervaluation hypothesis posits that repurchasing firms are 

undervalued, and therefore predicts that Q and VAL should be 

lower for the repurchase sample than for the control sample. 

B. Capital Structure 

The capital structure hypothesis holds that share repurchases 

are implemented to increase firm value by increasing 

leverage, which implies that repurchasing firms have less 
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leverage than non-repurchasing firms. A testable prediction 

of this hypothesis, therefore, is that the repurchase sample 

should have less leverage and more debt capacity, and the 

control sample should have more leverage and less debt 

capacity. In this paper's empirical tests leverage is 

measured by the ratios DR, for total debt ratio, LTDTC, for 

long-term debt: to capital ratio, and DTC, for debt to capital 

ratio, as presented in Table 1.3. 

c. Expropriation 

The expropriation hypothesis holds that stock repurchases may 

transfer wealth from debtholders to stockholders. The 

necessary conditions for this wealth transfer to occur are 

first, the repurchase must increase firm risk, and second, 

the firm's debtholders must be incompletely protected by debt 

covenants. This paper's empirical tests focuses on the first 

of these conditions for expropriation, the increase in firm 

risk. 

Risk is measured by the firm's equity beta over four single

year periods surrounding the repurchase announcement, with 

equi ty betas calculated by ordinary least squares regressions 

of the firm's daily returns on the daily returns of the 

value-weighted market index, using data from the Center for 
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Research in Security Prices files. These regressions are run 

for each firm in the repurchase and control samples for year 

-2 (day -529 to day -280), year -1 (day -279 to day -3D), 

year +1 (day +30 to day +279), and year +2 (day +280 to + 

529), where day zero is the announcement date for each firm 

in the repurchase sample and its match firm in the control 

sample. The necessary condition for expropriation to occur 

is an increase in risk upon stock repurchase, so the 

expropriation hypothesis predicts that equity betas will 

increase after the announcement date for the repurchase 

sample, and not increase for the control sample. 

D. Free Cash Flow 

According to this hypothesis, management uses stock 

repurchases to distribute the firm's free cash flow to 

shareholders. A testable implication of the hypothesis, 

therefore, is that the repurchase sample should have more 

free cash flow than the control sample. In this paper's 

empirical tests, free cash flow is defined as cash flow from 

operations minus debt repayments minus preferred dividends 

minus common dividends , divided by total assets2
• Debt 

repayments and dividends are subtracted from operating cash 

2 I am grateful to Dr. Sanjay Kallapur, who recommended 
this measure of free cash flow. 
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flow, because they are obligations of the firm, both 

contractual and non-contractual, that management is reluctant 

to forego. 

This measure does not .include a proxy for positive net 

present value opportunities, per Jensen's (1986) definition 

of free cash flow as all cash flow in excess of that 

necessary to fund all available positive net present value 

(N.P.V.) projects. The use of a matched control sample in 

the paper's empirical tests, however, mitigates this 

omission. The control sample matches each repurchasing firm 

with a firm in the same line of business and of similar size, 

so it is assumed that any positive N.P.V. opportunities 

available to a firm in the repurchase sample are also 

available to its match firm in the control sample. Since the 

repurchasing firms and matching control firms have identical 

positive N.P.V. opportunities, this proxy, as shown in Table 

1.3, captures any differences in free cash flow between the 

repurchase and control samples. 

E. Signalling 

Quarterly and annual earnings per share (E~S), as defined in 

Table 1.3, are used to test the signalling hypothesis, which 

posits that stock repurchases are used by informed management 
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insiders to signal their favorable asymmetric information to 

the capital markets. A testable prediction of this 

hypothesis is that repurchasing firms have superior prospects 

than non-repurchasing firms, and therefore unexpected 

quarterly and annual EPS in the quarter and year immediately 

after announcement should be more positive for the repurchase 

sample than for the control sample. These two measures of 

unexpected EPS are used in the empirical tests, to confirm 

the results are not specific to one measurement period or one 

model of earnings expectations. 

Testing this prediction with unexpected quarterly EPS 

requires a model of expected quarterly EPS. Foster's (1977) 

model is used to calculate this expectation, because it 

captures the time-series properties of quarterly earnings in 

a parsimonious manner. When Qt is defined as quarterly EPS, 

the Foster model is expressed as: 

(1) 

This model is estimated for each firm in the repurchase and 

control samples by ordinary least squares regression of 

fourth-differenced EPS at time t, on lagged fourth-

differenced EPS. Twelve observations are used in these 

estimating regressions, unless a firm has been in existence 

for a shorter period of time, in which case the number of 
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Under this earnings 

generating process, unexpected quarterly EPS, scaled by the 

stock price at the beginning of the quarter, is: 

where: 

QEPSi,t 

Qi,t 

E (Qi,t) 

= 

= 

= 

(2) 

unexpected quarterly E.P.S. for firm i in period t, 

actual quarterly E.P.S. for firm i in period t, 

expected quarterly E.P.S. for firm i in period t-1, 

Pi,t-l = closing stock price for firm i in period t-1. 

The signalling hypothesis is also tested with unexpected 

annual EPS. If it is assumed that annual earnings follows a 

martingale process, as suggested by Ball and Watts (1972), 

and Watts and Leftwich (1977), then expected EPS in any 

annual period, t, is actual EPS from the previous annual 

period, t-1. Under this assumed earnings generating process, 

unexpected annual EPS, scaled by the stock price at the 

beginning of the year, is: 

where: 

EPSi,t 

AEPSi,t 

(3 ) 

= unexpected annual E.P.S. for firm i in year t, 

= actual annual E.P.S. for firm i in year t, 

AEPSi,t_l = actual annual E.P.S. for firm i in year t-1, 
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= closing stock price for firm i in year t-1. 

These measures of unexpected quarterly and annual EPS, QEPSi,t 

and EPSi,t, are used to empirically test the signalling 

hypothesis. 

1.5 Results of Empirical Tests 

A. Dixxerences ox Means and Medians 

Results of parametric and non-parametric tests of the 

hypothesized motivations for stock repurchases are presented 

in Tables 1.4, 1.5, 1.6, 1.7, and 1.8. The parametric test 

utilized is a t-test based on the difference of means between 

the repurchase sample and control sample, and the non

parametric test is a Wilcoxon signed-rank test of medians 

based on the sign and magnitude of the differences between 

matched elements of the repurchase sample and control sample. 

A potential problem exists with the difference of means test, 

however, due to its assumption of independent random samples 

from two normal populations having the same unknown variance 

a2
, which mayor may not be true. In contrast, the Wilcoxon 

signed-rank test makes no such distribution assumptions, and 

therefore can be broadly applied without concern for the 

populations' underlying distributions. Due to this 

attractive feature, the results of Wilcoxon signed-rank tests 
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are the focus of this section's discussion, but as shown in 

paper's tables, the results of the parametric and non

parametric tests rarely disagree, providing further support 

for the conclusions drawn from the empirical tests. 

Table 1.4 presents tests of the undervaluation hypothesis, 

using the variables Q and VAL as measures of firm 

undervaluation. The results show the variable Q, for Tobin's 

Q, is lower for the repurchase sample than the control sample 

with a p-value of 0.093, and the variable VAL, for the Smith 

and Watts (1992) measure, is lower for the repurchase sample 

than the control sample with a p-value of 0.122. These 

results are consistent with the undervaluation hypothesis, 

finding that repurchasing firms are undervalued relative to 

the control sample of non-repurchasing firms. 

Tests of the capital structure hypothesis are presented in 

Table 1.5, using total debt ratio (DR), long-term debt to 

capital ratio (LTDTC), and debt to capital ratio (DTC) as 

proxies for leverage and debt capacity. 

leverage is lower and debt capacity 

Results show that 

is higher for the 

repurchase sample than the control sample, with p-values of 

0.100 for the total debt ratio, 0.176 for the long-term debt 

to capital ratio, and 0.143 for the debt to capital ratio. 

These results are also consistent with the capital structure 
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hypothesis, with total debt ratios of repurchasing firms less 

than those of the control sample at the 10 percent level of 

significance. The difference between the repurchase and 

control samples less significant, however, for the other 

proxy variables for debt capacity. 

The next hypothesized motivation for stock repurchases is the 

expropriation hypothesis, which predicts an increase in firm 

risk after the announcement date for the repurchase sample, 

but no concomitant increase for the control sample. Results 

of tests of the expropriation hypothesis, using equity betas 

as measures of firm risk, are presented in Table 1.6, and are 

in direct contrast to this hypothesis. 

Table 1.6 shows that the repurchase sample, in fact, 

experiences a significant decrease in risk after the 

repurchase announcement. The median equity beta is 0.7690 in 

year -1 preceding the repurchase announcement, 0.6395 in year 

+1 following the repurchase announcement, and the p-value for 

this decrease is a highly significant 0.011. The risk 

decrease in the repurchase sample is also maintained into 

year +2, with the median equity beta increasing to 0.6932, 

but the p-value for this increase is an insignificant 0.460. 

The control sample experiences no change in risk around the 

time of the repurchase announcement, with a median equity 
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beta of 0.7832 in year -1, 0.7965 in year +1, and a p-value 

for this increase of 0.386. In year +2 the control sample 

experiences a marginally significant decrease in risk, with 

the median equity beta decreasing to 0.7047, and the p-value 

for this decrease is 0.123. 

These results are highly significant and contrary to the 

expropriation hypothesis. Repurchasing firms do not 

experience the increase in risk that is a necessary condition 

for expropriation from debt holders to occur. In fact, the 

market reacts to a repurchase announcement as if the firm is 

less risky than previously thought, and therefore decreases 

equity beta. This reaction is consistent with the signalling 

hypothesis, with the market considering a stock repurchase a 

signal by informed insiders that firm risk has decreased from 

previous levels. The tests of changes in firm risk presented 

in Table 1.6, therefore, produce an unexpected and strong 

result consistent with the signalling hypothesis, as well as 

significant results inconsistent with the expropriation 

hypothesis. This finding is consistent with the work of 

Bartov (1991), Dann, Masulis, and Mayers (1991), and Hertzel 

and Jain (1991), who also find stock repurchases are 

associated with significant reductions in equity betas. 

A test of the free cash flow hypothesis is presented in Table 
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1.7. The result shows that repurchasing firms do have more 

free cash flow than non-repurchasing firms, as predicted by 

the hypothesis, but the p-value for the median difference is 

only 0.184. Thus, the empirical test is consistent with the 

idea that firms repurchase their stock to distribute their 

free cash flow to shareholders, but the results are not 

significant. 

A test of the final hypothesized motivation for stock 

repurchases, that they are used by informed insiders to 

signal favorable asymmetric information to the capital 

markets, is presented in Table 1.8. The result shows median 

unexpected quarterly and annual earnings per share are higher 

for repurchasing firms than non-repurchasing firms, but the 

p-value for these differences are an insignificant 0.309 and 

0.403, respectively. The direction of these results are as 

predicted by the signalling hypothesis, but the confidence

levels are too small to conclude stock repurchases are used 

by management as signals of favorable information regarding 

future earnings per share. As was shown in Table 1.6, 

however, other empirical tests are consistent with stock 

repurchases as signals of reductions in firm risk, so there 

exists support for the signalling hypothesis as a motivation 

for stock repurchase. 
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To summarize the empirical tests presented in Tables 1.4, 

1.5, 1.6, 1.7, and 1.8, the results are significant and 

consistent with the undervaluation, capital structure, and 

signalling hypotheses, significant and inconsistent with the 

expropriation hypothesis, and of the expected sign but too 

weak to support the free cash flow hypotheses. 

B. Logit Model of the Repurchase Decision 

The last test in this chapter models the repurchase decision 

as a function of the hypothesized motivations for stock 

repurchases. A binary choice model, specifically a logit 

model is used, because of the discrete nature of the 

repurchase decision, with repurchase and non-repurchase being 

the only options, and because it allows the proxies for the 

possible motivations to compete directly against each other, 

to determine which ones have an impact on the repurchase 

decision. The logit model is run on the combined repurchase 

and control sample with the dependent variable being 1 for a 

repurchasing firm and a for a control firm, and the strongest 

of the proxy variables for the hypothesized motivations for 

stock repurchases as the independent variables. The two 

proxy variables for the signalling hypothesis are run in 

separate logit models, however, since neither QEPS or EPS 

dominates the other in the non-parametric tests. 
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For each independent variable, Table 1.9 presents the 

expected sign, the logit coefficient, and the p-value for the 

coefficient. The change in equity beta from year -1 to year 

+1 has two possible expected signs, reflecting a positive 

expectation under the expropriation hypothesis, where a 

repurchase is implemented to increase risk and expropriate 

wealth from bondholders, and a negative expectation under the 

signalling hypothesis, where informed insiders use 

repurchases to signal decreases in firm risk to the capital 

markets. 

Results of the logit model of stock repurchases are 

consistent with, albeit weaker than, results of the tests of 

differences of means and medians presented in Tables 1.4,-

1. 5, 1. 6, 1. 7, and 1. 8. The results in Table 1. 9 are 

marginally significant and consistent with the undervaluation 

and signalling hypotheses, and inconsistent with the capital 

structure, expropriation, and free cash flow hypotheses. The 

logit coefficients for Q show that decreasing firm value 

increases the probability of a stock repurchase at a 0.117 

and 0.115 level of significance, and the coefficients for the 

change in equity beta show that decreases in firm risk 

increase the probability of a stock repurchase at a 0.154 and 

0.170 level of significance. 

weakly consistent with 

These results, therefore, are 

the hypotheses about firm 



40 

undervaluation and the signalling of decreases in firm risk. 

In contrast, the coefficients are as predicted, but 

insignificant, for DR and FCF, and therefore do not support 

the capital structure and free cash flow hypotheses. The 

negative and marginally significant coefficients on the 

change in equity beta are contrary to the expropriation 

hypothesis, and the negative and highly insignificant 

coefficients on QEPS and EPS are inconsistent with the 

hypothesis that stock repurchases are used to signal 

favorable asymmetric information about future earnings. The 

last numbers reported in the table are the likelihood ratio 

index values of 0.043 and 0.042, which can be used as a 

pseudo-R2, so the explanatory power of the logit models of 

stock repurchases are 4.3 percent and 4.2 percent. 

1.6 Summary and Conclusions 

This chapter has developed and tested several hypotheses 

about the motivation for stock repurchases, including firm 

undervaluation, changes in firm capital structure, 

expropriation from debtholders, distribution of free cash 

flow, and signalling. Empirical tests of differences of 

means and medians, and a logit model of stock repur~hases, 

yield similar results that are consistent with the 
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undervaluation and signalling hypotheses, but inconsistent 

with the capital structure, expropriation, and free cash flow 

hypotheses. Chapters 2 and 3 explore another topic in stock 

repurchases, by developing and testing a model of the 

determinants of premiums observed in stock repurchases that 

employ fixed price tender offers. 
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Table 1.1 

Distribution of Sample Firms by Year 

Year Number Percent 

1981 6 9.2% 
1982 6 9.2% 
1983 2 3.1% 
1984 16 24.6% 
1985 5 7.7% 
1986 4 6.2% 
1987 9 13.8% 
1988 10 15.4% 
1989 5 7.7% 
1990 2 3.1% 

Total 65 100.0% 



Table 1.2 

Summary Statistics for Characteristics of the Repurchase Tender Offer Sample 
(65 observations) 

Characteristic of offers Mean Median 

1. Tender offer premium relative to closing 15.15% 13.33% 
market price one day prior to announcement 

2. Tender offer premium relative to closing 15.12% 13.71% 
market price five days prior to announcement 

3. Percentage of outstanding shares sought 18.93% 14.71% 

4. Percentage of outstanding shares acquired 18.15% 14.45% 

5. Percentage of outstanding shares tendered 28.79% 23.10% 
(n=61) 

6. No. shares tendered I No. shares sought 183.59% 148.00% 
(n=61) 

7. No. shares acquired I No. shares sought 95.65% 100.00% 

8. Value of proposed repurchase relative to 21.80% 16.67% 
pre-offer market value of equity (fraction 
sought times one plus the day-prior premium 

9. Vale of actual repurchase relative to 20.90% 16.38% 
pre-offer market value of equity (fraction 
acquired times one plus the day-prior premium 

10. Three day announcement date common 7.01% 7.33% 
stock abnormal return 

11. Duration of offer (number of trading days from 33 days 31 days 
announcement to expiration) 

Abnormal returns are calculated with market model methodology, the value
weighted index, OLS Betas, and daily returns data from the Center for Research 
in Security Prices files. The results using Scholes-Williams Betas are mean 
abnormal returns of 7.00%, and median abnormal returns of 7.19% 
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VAL 
DR 
LTDTC 
OTC 
BETA 
FCF 

QEPS 
EPS 

Q 

VAL 
DR 
LTDTC 
DTC 
BETA 

FCF 

QEPS 
EPS 

Tobin's Q 

Table 1.3 

Definition of Variables 
(Compustat File Numbers) 

(M.V. Equity + B.V. Assets - B.V. Equity) 1 B.V. Assets 
Total Debt 1 Total Assets 
Total Debt 1 B.V. Equity 
Total Debt! B.V. Equity 
Equity Beta 
(Cash Flow From Ops. - Debt Repayments - Preferred Dividends -
Common Dividends) 1 Total Assets 
Primary E.P.S. Before Extraordinary Items (Quarterly) 
Primary E.P.S. Before Extraordinary Items (Annual) 

(M.V. Equity + B.V. Debt) 1 Replacement Cost of Assets 
M.V.E. = (#24 * #25) + #130 
B.V.D. = #34 + #9 
R.C. (Assets) = RC. (P.P.E.) + RC. (Inventory) + RC. (Other Assets) 
RC. (P.P.E.) = (#8) * (GDP(t) 1 GDP(t-Age» 
Age = #1961 #14 
RC. (Inventory) = #3 + #240 
R.C. (Other Assets) = #6 - #8 - #3 
«(#24 * #25) + #130) + #6 - #216) 1#6 
(#34 + #9) 1 #6 
#9/#216 
(#34 + #9) 1#216 
O.L.S. Beta calculated with market model methodology and the 
value-weighted market index 
(#308 - #114 + Change in #44 - #19 - #21) 1 #6, or 
(#110 - #114 + Change in #44 - #19 - #21) 1#6 
#19 
#58 

B.V. is book value, M.V. is market value 

GDP(t) is the implicit price deflator for gross private domestic fixed 
(non-residential) investment in year (t) 

FCF based on #308 is per the Statement of Cash Flows, based on # 110 
is per the Statement of Changes in Financial Position 
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Q 

VAL 

Table 1.4 

Comparison of Proxies for Undervaluation for the Repurchasing and Control 
Samples for the Year-End Preceeding the Repurchase Announcement 
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Repurchase Sample Control Sample Difference 
Mean Median Mean Median 

0.9404 0.7186 1.1142 0.8822 

1.3488 1.1319 1.5206 1.2709 

Mean 
(p-value) 

0.1738 
(0.106) 

0.1718 
(0.106) 

Median 
(p-value) 

0.1636 
(0.093) 

0.1390 
(0.122) 

p-values are calculated with a t-test for the difference of means, and a Wilcoxon signed-rank test 
for the differencs of medians. 
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Comparison of Proxies for Debt Capacity for the Repurchasing and Control 
Samples for the Year-End Preceeding the Repurchase Announcement 
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Repurchase Sample Control Sample Difference 
Measure Mean Median Mean Median Mean 

(p-value) 

DR 0.1964 0.1615 0.2391 0.1821 0.0427 
(0.092) 

LTDTC 0.4333 0.2509 1.2043 0.2781 0.7710 
(0.093) 

DTC 0.6441 0.3462 1.2072 0.3486 0.5631 
(0.179) 

p-values are calculated with a t-test for the difference of means, and a Wilcoxon signed-rank test 
for the differencs of medians. 

Median 
(p-value) 

0.0206 
(0.100) 

0.0272 
(0.176) 

0.0024 
(0.143) 



Table 1.6 

Comparison of Risk for the Repurchasing and Control Samples for the Four-Year Period 
Surrounding the Repurchase Announcement 

Repurchase Sample Control Sample 

Year 
Relative To Change Change Change 

Repurchase Mean In Mean Median In Median Mean In Mean 
Announcement Beta Beta Beta Beta Beta Beta 

(p-value) (p-value) (p-value) 

-2 0.7735 0.7250 0.7875 

-1 0.7865 0.0130 0.7690 0.0440 0.7928 0.0053 
(0.432) (0.408) (0.473) 

+1 0.6817 -0.1048 0.6395 -0.1295 0.8012 0.0084 
(0.080) (0.011) (0.457) 

+2 0.7086 0.0269 0.6932 0.0537 0.7287 -0.0725 
(0.366) (0.460) (0.210) 

p-values are calculated with a t-test for the difference of means, and a Wilcoxon signed-rank test 
for the difference of medians 

year -2 is day -529 to day -280, with day zero the repurchase announcement date 
year -1 is day -279 to day -30, with day zero the repurchase announcement date 
year +1 is day +30 to day +279, with day zero the repurchase announcement date 
year +2 is day +280 to day +529, with day zero the repurchase announcement date 

Median 
Beta 

0.8096 

0.7832 

0.7965 

0.7047 

Change 
In Median 

Beta 
(p-value) 

-0.0264 
(0.462) 

0.0133 
(0.386) 

-0.0918 
(0.123) 

~ 
-..J 
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Table 1.7 

Comparison of Free Cash Flow for the Repurchasing and Control Samples 
for the Year-End Preceeding the Repurchase Announcement 

Repurchase Sample Control Sample 
Mean Median Mean Median 

0.0440 0.0568 0.0050 0.0540 

Difference 
Mean Median 

(p-value) (p-value) 

-0.0390 
(0.101) 

-0.0028 
(0.184) 

p-values are calculated with a t-test for the difference of means, and a Wilcoxon signed-rank 
test for the difference of medians. 
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Table 1.8 

Comparison of Unexpected Eamings Per Share for the Repurchasing and Control 
Samples for the Quarter-End and Year-End Immediately Following the 

Repurchase Announcement 

Repurchase Sample 
Mean Median 

-0.0004 0.0027 

0.0117 0.0093 

Control Sample 
Mean Median 

0.0066 -0.0011 

0.0239 0.0071 

Difference 
Mean Median 

(p-value) (p-value) 

0.0070 
(0.244) 

0.0122 
(0.323) 

-0.0038 
(0.309) 

-0.0022 
(0.403) 

p-values are calculated with a t-test for the difference of means, and a Wilcoxon signed-rank test 
for the difference of medians. 
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Table 1.9 

Estimated Coefficients From Logit Model of Stock Repurchases 

Variable Expected Coefficient Coefficient 
Sign (p-value) (p-value) 

Intercept 0.624 0.630 
(0.147) (0.144) 

Q -0.392 -0.394 
(0.117) (0.115) 

DR -1.275 -1.274 
(0.268) (0.268) 

CHANGE IN BETA (-1,+1) + /- -0.643 -0.618 
(0.154) {D. 170) 

FCF + 0.992 1.094 
(0.434) (0.387) 

QEPS + -2.082 
(0.538) 

EPS + -0.578 
(0.644) 

Likelihood Ratio Index 0.043 0.042 

p-values are calculated with a chi-square test. 
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CHAPTER TWO 

MODELLING THE DETERMINANTS OF REPURCHASE PREMIUMS 
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2.1 Introduction 

The remainder of this thesis focuses on the determinants of 

repurchase premiums. Section 2.2 begins with an examination 

of the hypothesis that supply curves for shares are upward

sloping, instead of perfectly elastic, which has implications 

regarding repurchase premiums. Section 2.3 follows with a 

discussion of alternative methods of share repurchase, and 

Section 2.4 examines the choice of a particular repurchase 

method. Two hypotheses regarding the determinants of 

repurchase premiums are developed in Section 2.5, and Section 

2.6 develops a model of the determinants of repurchase 

premiums, which is used in Chapter 3 to empirically test 

these al terna t i ve hypotheses. 

summarizes the chapter. 

Section 2.7 concludes and 

2.2 Repurchases and Upward-Sloping Supply Curves For Shares 

Empirical studies of stock repurchases have consistently 

found that repurchases are associated with significant 

positive returns to shareholders (Masulis, 1980a; Dann, 1981; 

Vermaelen, 1981; Comment and Jarrell, 1991). One explanation 

for these empirical findings, in addition to the possible 

motivations for share repurchase tested in Chapter 1, is the 

existence of upward-sloping supply curves for shares. This 



53 

hypothesis is in contrast to traditional finance theory 

which, based on the assumption of perfect substitutability of 

securities in complete markets, holds that supply curves for 

shares are perfectly elastic. The existence of upward

sloping supply curves for shares is relevant to this thesis' 

study of repurchase premiums, because the firm's offer price 

must be greater than or equal to shareholder reservation 

prices to induce stockholders to sell their shares back to 

the firm. The possibility of such upward-sloping supply 

curves for shares, therefore, is considered in this chapter's 

development of hypotheses regarding the determinants of 

repurchase premiums. 

Perfectly elastic supply curves may not exist when markets 

are not complete and shareholders hold heterogenous 

valuations. Such valuation differences may be due to 

heterogenous expectations, or heterogenous tax positions, 

either from different tax bases or different effective tax 

rates. The result of differing expectations and/or tax 

positions is an upward-sloping supply curve for the firm's 

shares, with stockholders having different reservation values 

for their shares. Differences in expectations or tax 

positions likely exist between shareholders, and the 

accompanying upward-sloping supply curves for shares have 

been empirically documented by Bagwell (1992). 
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result in heterogenous 

income taxes, 

reservation 
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for example, may 

prices between 

shareholders. Such heterogeneity implies the existence of an 

upward-sloping supply curve for the firm's shares, and in 

this situation stock repurchases may be able to increase the 

price of the stock by eliminating the lower portion of the 

supply curve. If the supply curve for the firm's shares is 

upward-sloping, and the repurchase succeeds in buying back 

all shares owned by stockholders with reservation prices 

below some level, say $25, the price of the stock will 

increase to $25, as all lower-valuation stockholders have 

been eliminated. The remaining stockholders all have 

reservation prices greater than or equal to $25, so no shares 

will trade at prices below this level. The necessary 

condition for this price increase to occur is that all 

stockholders with reservation prices below $25 sell all their 

shares back to the firm. If this does not occur, some 

stockholders with lower reservation prices will remain, and 

the stock price will not increase to $25. Thus, if 

management believes the stock is undervalued, the repurchase 

itself may increase the price of the stock, if upward-sloping 

supply curves for shares exist and the necessary condition is 

met. 

Once a firm's management decides to proceed with a stock 
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transaction. 
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it must determine how to implement the 

The possible methods of stock repurchase are 

the topic of Section 2.3. 

2.3 Methods Of Share Repurchase 

There are three methods of share repurchase: open market 

repurchases; fixed price tender offers; and Dutch Auction 

repurchases. The mechanics of these methods are described 

below. 

A. Open Market Repurchases 

In an open market repurchase the firm simply buys back its 

shares in the capital markets. 

satisfy the Securities and 

For such a repurchase to 

Exchange Commission's 

antimanipulation guidelines, stated in S.E.C. rule 10b-18, 

the repurchase must meet four criteria: 

1. On anyone day, firms may not purchase more than 25% of 

the average daily volume of their own shares during the prior 

four weeks. Block trades, defined as private transactions 

with a minimum value of $200,000, or at least 5,000 shares 

with a minimum value of $50, 000, are exempt from this 

guideline; 
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2. Firms may not purchase their own shares at the open, or 

during the last one-half hour of trading; 

3. Firms may not purchase their own shares at a price higher 

than the last independent bid, or the last reported sale 

price; and 

4. All purchases on any single day must be executed through 

the same brokerage firm. 

Thus, an open market repurchase involves purchases of shares 

in the capital markets and monitoring of the process, to 

ensure the S.E.C. requirements are satisfied. However, these 

S.E.C. requirements severly restrict the number of shares 

that can be repurchased, limiting this method to small 

repurchases. 

B. Fixed Price Tender Offer Repurchases 

The fixed price tender offer involves an offer by a firm to 

purchase a specific number of its own shares at a stated 

price, until the expiration date specified in the offer. 

Such tender offers may be minimum limit offers, where the 

firm reserves the right to withdraw the offer if fewer shares 

than desired are tendered, but the majority are maximum limit 
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offers, where the firm agrees to purchase all tendered shares 

if fewer shares are tendered than were sought in the offer. 

The firm typically reserves the right to purchase more shares 

than were specified in the offer, or to purchase the shares 

pro rata if more shares than sought are tendered in response 

to the offer. The firm also may reserve the right to extend 

the offer if fewer shares than desired are tendered. If an 

extension occurs and the offer is eventually oversubscribed 

and the firm purchases shares pro rata, all shares tendered 

into the original undersubscribed offer must be purchased. 

The pro rata purchase can only be applied to shares tendered 

after the extension of the original offer. 

c. Dutch Auction Repurchases 

The Dutch Auction repurchase is the newest of the three 

methods, being first introduced in 1981. In a Dutch Auction 

repurchase the firm announces the number of shares that it 

wishes to repurchase, but instead of offering a specific 

price per share, it specifies a range of prices within which 

it will repurchase shares. Shareholders must decide whether 

to tender their shares and specify an acceptable selling 

price within the range set by the firm. After the offer 

period expires, the firm observes the number of shares 

tendered, and then calculates the lowest price that 
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repurchases the desired number of shares. All shares 

repurchased by the firm receive this price, regardless of the 

bid actually submitted by any individual shareholder. Dutch 

Auctions may result in pro rata repurchases if the schedule 

of prices submitted by shareholders is lumpy -- that is it 

has no single price that repurchases exactly the desired 

number of shares. Given the discrete nature of share prices, 

this lumpy schedule of prices may occur. If no single price 

repurchases exactly the desired number of shares, the firm 

may purchase more shares than were sought in the offer, with 

the additional shares purchased limited to 2% of the firm's 

total outstanding shares. According to S.E.C. Rule 13e-4, if 

the firm desires to purchase more than this 2% limit above 

the originally-stated number of shares, the offer must be 

extended at least 10 business days from the date that notice 

of the increase is given. 

Once a firm has decided to implement a share repurchase, it 

must choose a repurchase mechanism. This choice is the topic 

of the next section. 

2.4 Choice Of Repurchase Method 

The choice of repurchase mechanism can be stated in 

Inicroeconomic terms. Select the method that minimizes costs, 
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subject to satisfying the objectives of the repurchase. The 

costs of stock repurchases are easy to identify. They are 

the premium paid for the shares plus transaction costs. The 

objectives are more difficult to specify. This section 

examines the relative strengths and weaknesses of open market 

repurchases, fixed price tender offers, and Dutch Auction 

repurchases. 

A. Open Market Repurcbases 

Open market repurchases are simple. They do not invol ve 

tender offers or auctions, and as such have the lowest 

transaction costs, because the repurchasing firm merely buys 

shares in the open market as they are offered for sale by 

existing shareholders. The only potential source of 

repurchase premiums under this method, therefore, is 

insufficient market liquidity. If the firm's purchases in 

the open market are large relative to normal trading volume 

the additional demand for repurchased shares may drive up 

their cost, resulting in a cost per share in excess of the 

otherwise market-clearing price per share. Given the 

S.E.C.'s requirement that open market repurchases buy back 

less than 25% of average daily volume during the prior four 

weeks, it is difficult to develop a case where repurchase 

premiums, due to insufficient liquidity, would be as large as 
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the 22.5% and 22.8% that is documented empirically for fixed 

price tender offer repurchases by Dann (1981) and Vermaelen 

(1981), respectively, or the 13.4% documented empirically for 

Dutch Auction repurchases by Bagwell (1992). Thus, open 

market repurchases are a low cost method of share repurchase. 

As well as having low costs, open market repurchases are used 

to buyback the fewest number of shares, repurchasing on 

average 5.0% of outstanding shares, ~ompared to 14.8% for 

fixed price tender offer repurchases (Vermaelen, 1981), and 

15.3% for dutch auction repurchases (Bagwell, 1992). The 

size of the repurchase is important. The undervaluation 

hypothesis, for example, states that firms repurchase shares 

when their stock is undervalued. The greater the mispricing 

of the stock, the more attractive the investment, so the size 

of the repurchase should be a positive function of the amount 

of underpricing. This intuition is verified by the model of 

stock repurchases developed by Ofer and Thakor (1987), where 

the size of the cash distribution by stock repurchase is a 

positive function of the amount of mispricing. The greater 

the undervaluation of the firm's stock, the larger the 

repurchase under this hypothesis. Given its small size, the 

selection of an open market repurchase by informed insiders 

communicates management's belief that undervaluation of the 

firm's shares is small. 
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B. Fixed Price Tender Offer Repurchases 

Compared to open market repurchases, fixed price tender 

offers are more complex, involve larger premiums, and are 

larger in terms of number of shares repurchased, averaging 

14.8% of outstanding shares (Vermaelen, 1981). Transaction 

costs for this method are greater than those of open market 

repurchases, as the firm must determine the tender offer 

price and implement the tender mechanism. Their average 

premium of more than 22% also exceeds the average premium of 

open market repurchases. Thus, fixed price tender offers are 

a high-cost method of share repurchase. In spite of being a 

costly method of share repurchase, fixed price tender offers 

are common occurrences, with 189 being announced by NYSE, 

AMEX, and OTC firms from 1981 to 1992. Ofer and Thakor 

(1987) show that the size of the repurchase is an increasing 

function of the stock's mispricing, so fixed price tender 

offer repurchases are superior to open market repurchases for 

a firm that is repurchasing its own shares because management 

believes they are undervalued. 

c. Dutch Auction Repurchases 

Dutch Auction repurchases can be thought of a hybrid between 

open market repurchases and fixed price tender offer 
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Dutch Auctions are similar to open market 

repurchases, because the shareholder is the initiating party, 

deciding to sell or not, and determining the acceptable ask 

price. Dutch Auctions are also similar to fixed price tender 

offers, because they are complex transactions they are 

large, averaging 15.3% of outstanding shares and they 

involve substantial premiums, averaging 13.4% (Bagwell, 

1992) . 

Transaction costs for Dutch Auction repurchases are larger 

than open market repurchases, and they should be comparable 

to those in fixed price tender offer repurchases. The firm 

must determine the price range for the auction and implement 

the Dutch Auction mechanism, which is more complex and costly 

than open market repurchases, but similar to the mechanics of 

fixed price tender offer repurchases. The premiums for Dutch 

Auction repurchases, although larger than open market 

repurchases, are smaller than fixed price tender offer 

repurchases. Therefore, Dutch Auction repurchases should be 

the intermediate total cost mechanism, more expensive than 

open market repurchases, but for a given size of share 

repurchase, cheaper than fixed price tender offer 

repurchases. 

Since Dutch Auctions and fixed price tender offers repurchase 
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similar proportions of shares, with median proportions of 

12.5% and 13.6%, respectively, for the period January 1, 1984 

to December 31, 1989 (Comment and Jarrell, 1991), Dutch 

Auctions are substitutes for fixed price tender offers for 

share repurchase. Comment and Jarrell (1991), however, 

conclude that Dutch Auctions are weaker signals of 

undervaluation than fixed price tender offer repurchases, 

because the repurchase price in Dutch Auctions is set by 

unknowledgable outsiders instead of by managers with 

asymmetric information. 

2.5. Deter.minants and Model of Repurchase Premiums 

Repurchase premiums have two separate elements. The first 

component is the information content of a repurchase, and the 

second component is the premium stockholders require above 

the equilibrium price to induce them to sell their shares to 

the firm. The information content of repurchases has been 

empirically documented as a permanent increase in share price 

associated with the information contained in the announcement 

of stock repurchases (Dann, 1981; Vermaelen, 1981; Comment 

and Jarrell, 1991). The announcement is perceived by the 

market as an information event - - i. e., the decision by 

knowledgable insiders to repurchase the firm's shares 

provides positive new information about the value of the 
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firm's stock. The first element of repurchase premiums, 

therefore, is the increase in price that occurs upon 

announcement of a repurchase. The tender offer price of the 

repurchasing firm must at least equal the new equilibrium 

price, or no shares will be tendered to the firm. 

The second element of repurchase premiums exists because 

shareholders will not sell their shares back to the firm 

unless the repurchase tender offer price is above the stock's 

equilibrium price, including the information from the 

repurchase. This component of repurchase premiums is the 

focus of this paper, so for the remainder of the paper, the 

relevant repurchase premium is given by the expression: 

PT 1t= -1, 
P 

(1 ) 

where: ~ = the repurchase premium as a percent of P, 

PT the tender offer price for the stock, and 

P the price of the stock including the 

information content of the repurchase. 

Two different explanations exist for this component of 

repurchase premiums. The first explanation, based on the 

existence of flat supply curves for shares in markets that 

include positive transaction costs, holds that a large 
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purchase of shares may temporarily increase the price of the 

stock above its with-information level, due to insufficient 

market liquidity. Under this liquidity hypothesis, the 

primary determinants of repurchase premiums are the market 

liquidity of the stock and the size of the repurchase, with 

premiums a negative function of market liquidity and a 

positive function of the size of the repurchase. 

The second explanation for repurchase premiums is based on 

upward-sloping supply curves for shares due to stockholder 

heterogenei ty . Under this heterogenei ty hypothesis, 

repurchase premiums are a function of the slope of the supply 

curve and the size of the repurchase, and any variable that 

changes the shape of the supply curve or moves demand along 

the supply curve affects premiums. Hypotheses about the 

determinants of repurchase premiums, based on these 

alternative explanations, are developed in this section. 

A. Liquidity Hypothesis 

The liquidity hypothesis begins with the assumption of 

perfect substitutability of securities, which implies that 

supply curves for shares are perfectly elastic. The 

existence of market imperfections, however, may cause prices 

to change when securities are bought or sold. The liquidity 
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hypothesis posits that these price changes are temporary, and 

due to positive transaction costs and less than perfect 

substitutability of some securities due to incomplete 

markets. 

In a state preference model, complex securities represent a 

set of potential payoffs, one associated with each mutually 

exclusive state of nature. If markets are also complete -

that is the number of unique linearly independent pure 

securities equals the number of possible states of nature -

it is possible to replicate any other security from some 

linear combination of pure securities. Therefore, the 

existence of complete markets ensures any complex security 

can be replicated by another complex security with identical 

state-contingent payoffs. This existence of securities that 

are perfect substitutes is the basis of perfectly elastic 

supply curves for shares, and the starting point in the 

development of the liquidity hypothesis. 

Under the law of one price, securities that are perfect 

substitutes have the same price at equilibrium, otherwise 

investors will buy the less-expensive security and sell the 

more-expensive security, moving prices back to equality. 

Purchase of such securities cannot affect their price, 

because perfect substitutability implies their supply curves 
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are perfectly elastic at the equilibrium price. Therefore, 

in a stock repurchase the supply curve for shares should be 

perfectly elastic at the new equilibrium price that includes 

the information content of the repurchase. 

Even if supply curves are perfectly elastic, however, the 

existence of transaction costs, including direct brokerage 

costs, sellers' re-investment brokerage costs, and sellers' 

search costs when revising their portfolios may cause 

temporary price increases or liquidity effects when large 

purchases are executed. In addition, if markets are not 

complete, some securites will not have perfect substitutes. 

Investors who sell these securities will not be able to 

purchase complex securities with the same state-contingent 

payoffs, causing the supply curve for such securities to be 

inelastic. In the empirical tests conducted in Chapter 3, 

the repurchasing firms' beta coefficients and industry size 

are used as proxies for the relative substitutability of a 

particular repurchase. Firms with beta coefficients farther 

away from 1.0, or belonging to smaller industries, have fewer 

comparable firms and therefore less substitutability. An 

investor that sells such shares in connection with a 

repurchase will have more difficulty purchasing the same 

state-contingent payoffs. 
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Given a world with positive transaction costs and less than 

perfect substitutability of some securities, it is reasonable 

to expect sellers to increase their reservation price above 

the new equilibrium with-information price, to offset 

transaction costs and substitutability problems. Empirical 

evidence on secondary distributions and block trades 

(Scholes, 1972; Kraus and Stoll, 1972) is consistent with the 

existence of temporary price changes or liquidity effects, 

which the liquidity hypothesis says is caused by transaction 

costs and less than perfect substitutability of some 

securities. 

If a firm desires to repurchase a number of shares, say Q*, 

it will do so by fixed price tender offer only if the tender 

price necessary to acquire Q* shares plus the transaction 

costs of the repurchase, are less than the cost of 

repurchasing Q* shares in the open market. This condition is 

expressed in equation (2), where a fixed price tender offer 

repurchase will occur only if: 

o· 
PT X 0* < E P1 X 01 ' 

1=1 

where: PT = the repurchase tender offer price, 

(2) 

Q* = the number of shares sought in the repurchase, 



Pi = the repurchase price of share i in the open 

market, and 

Qi = the number of shares repurchased at price Pi. 
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The existence of positive transaction costs in fixed price 

tender offer repurchases result in the strict inequality in 

equation (2). 

If a stock's liquidity is high, supply elasticity is high and 

a smaller premium will be necessary if Q* shares are 

repurchased through a tender offer, because the temporary 

price increase during open market repurchase is small. If, 

however, the stock is illiquid, supply elasticity is lower 

and a larger premium is expected in a tender offer repurchase 

of Q* shares, because the temporary price increase due to 

insufficient liquidity during open market repurchase is 

larger. This intuition is presented in Figure 2.1, where the 

stock of Firm A has greater liquidity and elasticity than the 

stock of Firm B. Given this situation and the necessary 

condition for tender offer repurchase, the tender offer price 

necessary to repurchase Q* shares will be lower for Firm A 

than for Firm B. Relative liquidity for a particular 

repurchase is proxied by the number of shares sought in the 

repurchase divided by the number of shares traded during a 

set time period preceding the repurchase announcement. The 
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of 

the 

Repurchase premiums have two components -- the price increase 

due to the information contained in the repurchase offer, and 

an additional amount above this with-information price 

necessary to induce shareholders to sell their shares back to 

the firm in connection with the repurchase _ Complete 

markets, perfect substitutability of securities, and 

perfectly elastic supply curves imply this additional amount 

required to induce shareholders to sell their shares to the 

firm is zero, so under perfect markets the only source of 

repurchase premiums in a stock buy back is the price increase 

due to the information contained in the repurchase 

announcement _ The liquidity hypothesis notes that the 

existence of positive transactions costs, incomplete markets, 

and less than perfectly substitutable securities may cause 

temporary price changes when shares are bought or sold, and 

existing empirical documentation appears to be consistent 

with the liquidity hypothesis, finding premiums in fixed 

price tender offer repurchases above the with-information 
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price of 6.1% (Dann, 1981) and 7.6% (Vermaelen, 1981)1. 

B. Heterogeneity Hypothesis 

Analytical and empirical analysis by Bagwell (1991, 1992) 

indicates that supply curves are not perfectly elastic, but 

are instead upward-sloping due to shareholder heterogeneity. 

The heterogeneity hypothesis holds that repurchase premiums 

are a function of any variable that affects either the shape 

of the supply curve or the demand for shares along the supply 

curve, such as repurchase size, shareholder tax 

heterogeneity, shareholder expectations heterogeneity, 

ownership by tax-exempt institutions, and ownership by 

management and non-management ownership for control purposes. 

These factors, and their impact on repurchase premiums, are 

discussed in sequence. 

B.1 Repurchase Size 

Under the heterogeneity hypothesis, the size of a repurchase 

affects the repurchase premium. Increasing the number of 

1 Calculation of premium above the with-information price is 
given by {[(1 + Premium)/(l + Abnormal Return)] - 1}. For 
Dann (1981) the result is {(1.2246/1.1541) - 1} = 0.0611. 
For Vermaelen (1981) the result is {(1.2276/1.1414) - 1} = 
0.0755. 
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shares repurchased involves movement to the right along the 

supply curve, which increases the equilibrium price and 

premium for the last share repurchased if the supply curve is 

upward-sloping. Repurchase premiums, therefore, are a 

positive function of the size of the repurchase. 

B.2 Shareholder Tax Bases 

variation of shareholder tax bases may also impact premiums 

by affecting the shape of the supply curve. This idea that 

capital gains tax lock-ins impact shareholder behavior has 

been documented by Holt and Shelton (1961,1962), Sprinkel and 

West (1962), and Dyl (1973). If shareholders have different 

tax bases, and therefore different unrealized capital gains 

and capital gains tax lock-in effects, they will also have 

different reservation prices for their shares. A 

shareholder with a lower tax basis and a higher capital gains 

tax lock-in will have a higher reservation price than a 

shareholder with a higher tax basis and a lower capital gains 

tax lock-in. The lower basis shareholder realizes and pays 

larger capital gains taxes when selling their shares, so to 

offset their higher taxes, they increase their reservation 

price. The greater the magnitude of these differences in tax 

bases between shareholders, therefore, the larger the 

variation of capital gains tax lock-in effects. This 
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increases the variation of reservation prices among 

shareholders, which increases the slope of the supply curve 

for shares. For a given quantity of shares repurchased, a 

steeper supply curve results in a higher equilibrium price 

and premium for the last share purchased. Thus, the greater 

the magnitude of shareholders' unrealized capital gains, the 

larger the premium required to repurchase shares. 

tests of the shareholder tax lock-in effect 

Empirical 

hypothesis 

require a model of repurchase premiums, which is developed in 

Section 2.6. 

B.3 Shareholder Expectations 

Heterogenous shareholder expectations may 

premiums through the shape of the supply curve. 

also impact 

The greater 

the variation in shareholder beliefs regarding the stock's 

intrinsic value, the greater the variation in reservation 

prices, as shareholders will not sell unless they are offered 

a price in excess of their expectation of the stock's 

intrinsic value, which increases the slope of the supply 

curve. Given repurchase size, increasing the slope of the 

supply curve yields a higher reservation price and premium on 

the marginal share required for the repurchase to succeed. 

Greater variation of shareholder beliefs about intrinsic 

value, therefore, increases the necessary premium for a 
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repurchase to acquire the number of shares sought. In the 

empirical tests conducted in Chapter 3, variation of 

shareholder expectations about the stock's intrinsic value is 

proxied by the number of shares traded during a set time 

period preceding the repurchase announcement, divided by the 

number of shares outstanding, per development by Holthausen 

and Verrecchia (1990), who show the ratio of volume to shares 

outstanding is a measure of consensus of shareholder 

expectations. The larger this number, the greater the 

variation of shareholder reservation prices, and the greater 

the heterogeneity of shareholder expectations. The smaller 

this number, the smaller the variation of shareholder 

reservation prices, and the smaller the heterogeneity of 

shareholder expectations. 

B.4 Ownership By Tax-Exempt Institutions 

The ownership proportion of tax-exempt institutions may 

affect the shape of the supply curve, and thus repurchase 

premiums. Tax-exempt investors do not realize capital gains 

tax upon sale of the stock, so they do not require a higher 

sales price to offset their tax exposure. Therefore, higher 

tax-exempt ownership may result in fewer shareholders 

"grossing-up" their reservation prices to offset capital 

gains taxes, less heterogeneity of reservation prices among 
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shareholders, and a flatter supply curve. Given the size of 

a repurchase, a supply curve with flatter slope produces a 

lower equilibrium price and premium for the marginal share 

repurchased, so the larger the tax-exempt ownership, 

potentially the smaller stock repurchase premiums. This is 

weakly supported by the empirical resul ts of Brown and 

Ryngaert (1992), who after controlling for repurchase premium 

and repurchase size, find tendering rates in intra-firm 

tender offers are a positive but insignificant function of 

institutional ownership. Institutional ownership data for 

empirical tests is obtained from the Standard & Poor's Stock 

Guide for the month-end immediately preceeding the repurchase 

announcement. 

B.S Management and Control OWnership 

The ownership proportions of management, and non-management 

blocks held for control purposes, both of whom do not sell 

their shares back to the firm in connection with the 

repurchase, may also affect repurchase premiums. With these 

groups not selling their shares, more non-management and non

control shares must be obtained for the repurchase to 

succeed. This moves the marginal share to the right on the 

upward-sloping supply curve, increasing its equilibrium price 

and premium. Therefore, ceteris paribus, the larger 
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management's ownership stake in the firm and the proportion 

of non-management shares held for control purposes, the 

larger the necessary premium for the firm to buy back the 

desired number of shares. Insider ownership data is obtained 

from the last Proxy Statements filed with the S.E.C. before 

the repurchase announcement. 

Compared to the liquidity hypothesis, which holds that the 

size of the repurchase and the stock's market liquidity are 

the determinants of stock repurchase premiums, the 

heterogeneity hypothesis, based on documented evidence of 

upward-sloping supply curves in Dutch Auction tender offers 

(Bagwell, 1992), believes there are several determinants of 

repurchase 

shareholder 

premiums. Increases in repurchase size, 

tax heterogeneity, shareholder expectations 

heterogeneity, and management's ownership proportion and non

management ownership for control purposes are hypothesized to 

increase repurchase premiums. Conversely, increasing 

ownership by tax-exempt institutions is expected to decrease 

repurchase premiums. 

2.6 Model Of Repurchase Premiums 

The purpose of this section is to develop a parsimonious 

model of stock repurchase premiums, which is used in Chapter 
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3 to test the implications of the shareholder tax 

heterogeneity hypotheses. As is true for any model, some of 

the assumptions underlying the model of stock repurchase 

premiums developed in this section are simplifications of 

reality, but as stated in Friedman (1953)2 

. . . the reI event question to ask about the 
"assumptions" of a theory is not whether they 
are descriptively "realistic," for they never 
are, but whether they are sufficiently good 
approximations for the purpose in hand. And 
this question can be answered only by seeing 
whether the theory works, which means whether 
it yields sufficiently accurate predictions. 

The model of repurchase premiums developed in this section 

assumes stockholders manage their portfolio of investments 

according to the Capital Asset Pricing Model of Sharpe (1964) 

and Lintner (1965), expecteding to earn returns based on the 

systematic risk of the firm's stock. The model also assumes 

that long time horizon, buy-and-hold investors, own the stock 

of the repurchasing firm because they desire to hold the 

stock's risk and return profile in their invest:,ient 

portfolio. Given this motivation for owning the stock, 

shareholders do not anticipate liquidating their ownership of 

the repurchasing firm, thus delaying indefinitely the 

2 Friedman, M., 1953. Essays in Positive Economics, 
(University of Chicago Press, Chicago, Ill.), 15. 
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recognition of capital gains and the payment of capital gains 

taxes. 

If a stockholder chooses to sell his shares back to the firm 

in connection with the repurchase, any capital gains on the 

shares are recognized, and taxes on the capital gains are 

paid immediately. Given the stockholder's desire to maintain 

his investment portfolio at the preferred pre-repurchase 

risk-return level, the model assumes the stockholder will re

invest the proceeds from the sale in a substitute security 

with essentially identical systematic risk and expected 

return. 

Under these assumptions, the necessary condition for a 

stockholder to sell his shares back to the firm in connection 

with the repurchase is that he must be kept whole. A 

stockholder's receipts from the sale of shares, net of tax, 

must be large enough so his wealth with the sale and re

investment in substitute securities is greater than or equal 

to his wealth under the alternative choice of not selling his 

shares. 

A. The Model 

With these assumptions, and the necessary condition for a 
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stockholder to sell his shares back to the firm in connection 

with the repurchase, an expression for the required 

repurchase premium can be developed. Let: 

P = the price of the stock including the information 

content of the repurchase, 

B the stockholder's tax basis in the stock, 

t = the stockholder's tax rate on capital gains, 

PT = the tender offer price for the stock, and 

n = (PT/P) - I, the premium as a percent of P. 

A stockholder will not sell his shares back to the firm 

unless his wealth with the sale and re-investment is greater 

than or equal to his wealth without the sale. This condition 

is expressed in equation (3): 

(3 ) 

Solving this expression for n, the necessary premium for the 

shareholder to tender his shares to the firm, yields: 

1 tB _ 1 . 
P(l - t) 

(4 ) 
(1 - t) 

Given the price of the stock including the information from 

the repurchase, and a stockholder's capital gains tax rate 

and tax basis in the stock, equation (4) can be used to 
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calculate the minimum premium necessary for the stockholder 

to tender his shares to the firm. 

For example, if a stock's estimated with-information price is 

$20, and the stockholder has a capital gains tax rate of 30% 

and a tax basis in the stock of $10, the minimum necessary 

premium for the stockholder to tender his shares to the firm 

is 21.43% of the estimated with-information price, or $4.29. 

B. Premium Sensitivity 

To determine the sensitivity of repurchase premiums to the 

variables in the model, the partial derivatives of equation 

(4) with respect to the stock price with the information from 

the repurchase (P), the stockholder's tax basis (B), the 

stockholder's capital gains tax rate (t), and the ratio of 

with-information stock price to tax basis (P/B) can be 

calculated. These partial derivatives are: 

a1t = .l:.. x 
ap p2 

tB (5) 
(1 - t) , 

t (6) 
P( 1 - t) , 



art = at 
1 1 

(1 - t) x [ (1 - t) 
tB 

P (1 - t) 

1 t 
x (1 )' (P/B) 2 - t 

B] 
P 
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(7 ) 

(8) 

Imposing the constraints of a positive stock price (P > 0), 

a positive stockholder's tax basis (B > 0), and bounding the 

capital gains tax rate between zero and one (O < t < 1), 

examining these partial derivatives reveals how the variables 

in equation (4) affect repurchase premiums. Equations (5) 

and (8) are always positive, equation (6) is always negative, 

and equation (7) has indeterminant sign. Repurchase premiums 

increase with increases in the stock's with-information price 

and with increases in the ratio of with-information price to 

tax basis. Repurchase premiums decrease with increases in 

the stockholder's tax basis, and the effect of capital gains 

tax rates on repurchase premiums cannot be determined. Given 

this indeterminant result, a numeric solution to the effect 

of capital gains tax rates on repurchase premiums is 

utilized. 

This numeric solution is presented in Table 2.1 and Figure 

2.2. Given a stockholder's ratio of with-information stock 

price to tax basis, and her capital gains tax rate, the 

necessary premium for the stockholder to tender her shares to 
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the firm in connection with the repurchase can be determined. 

Table 2.1 shows that if the shareholder's tax basis is 

greater than the with-information stock price (B > P), the 

necessary premium is negative, that is, the shareholder would 

be willing to sell her shares at a price below P. Of course, 

no shareholder would accept a negative premium and sell her 

shares for less than P, because she could receive P by 

selling her shares in the market. Therefore, this discussion 

focuses on the situation when B < P, and Figure 2.2 only 

graphs the results of the numeric analysis when B < P. 

Figure 2.2 verifies the result of equation (8) that 

repurchase premiums are a positive function of the ratio of 

with-information price to tax basis, and it reveals that 

repurchase premiums are a positive function of the 

stockholder's capital gains tax rate. This result is 

supported by intuition, because increasing a stockholder's 

capital gains tax rate increases taxes paid and reduces net 

proceeds from the sale of shares. This increases the premium 

necessary for the stockholder's proceeds, net of tax, to be 

large enough so wealth with the sale and re-investment in 

substitute securities is greater than or equal to wealth 

under the alternative choice of not selling shares. Table 

2.1 and Figure 2.2 also show that the necessary premium is 

zero when the capital gains tax rate is zero or when the 
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ratio of stock price including information to tax basis is 

1.0. This result is also intuitive, because the stockholder 

pays no taxes when shares are sold. 

The model developed in this section makes several predictions 

about the determinants of repurchase premiums. It predicts 

that premiums are a positive function of the stock's with

information price and the capital gains tax rate, and 

premiums are a negative function of stockholders' tax bases 

in the stock. Empirical tests of the model, conducted in 

Chapter 3, require data for these three variables that is 

observable ex-post the for with-information stock price and 

simple to estimate for capital gains tax rates. Data on 

stockholders' tax bases, however, cannot be directly observed 

or easily estimated, and therefore a proxy for this variable 

must be constructed. The next section addresses this 

problem, developing proxies for stockholder tax bases. 

c. Shareholder Tax Bases 

Two proxies for shareholder tax bases are developed in this 

section. The first proxy uses simplistic assumptions about 

stock turnover, and is called the naive method. The second 

proxy considers probabilities regarding stock turnover, and 

is called the turnover method. 
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C.l Naive Method 

Calculation of shareholder tax bases under the naive method 

assumes the most recently traded shares that sum to the total 

number of shares outstanding accounts for the current 

ownership of the firm's shares. That is, these shares are 

still held by the purchaser, and represent complete ownership 

of the firm. Calculating tax bases under this method 

involves two steps: 

1. Beginning the trading day before the repurchase 

announcement (t=-l), and going back in time, determine the 

number of shares of the repurchasing firm traded each day. 

Continue this process until the total number of shares traded 

in days t=-l to t=-n sums to the firm's total number of 

shares outstanding. 

2. Calculate the weighted average purchase price of the 

shares traded from day t=-l to t=-n: 

-n 

L 
weighted Average Price = ...;;t_=-...;:l'--___ ---

No 
(9) 

where: Nt = number of shares traded on day t, 

Pt = price of shares traded on day t, and 
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No = number of shares outstanding. 

-n 
The naive method assumes L Nt = No, so only the number of 

t=-l 
shares traded on day t=-n that are required for this equality 

to hold are included in the calculation of equation (9). 

Since the naive method assumes these shares represent full 

ownership of the firm, the weighted average price calculated 

in equation (9) is also the average tax basis in the stock of 

the repurchasing firm, as of the day of the repurchase (t=O). 

C.2 Turnover Method 

The turnover method of calculating tax bases is more complex 

than the naive method. It estimates the tax bases of the 

firm's individual shareholders, because if tax bases vary 

across shareholders, the necessary repurchase premium will 

also vary across shareholders. 

Given the proportion of outstanding shares sought in the 

repurchase, the firm must offer a repurchase premium 

sufficient to acquire these shares. As the premium is 

increased, equation (4) is satisfied for more stockholders, 

which increases the number of shares tendered. The firm 

wants to offer a premium that is sufficiently large to elicit 

tender of the exact number of shares sought. A smaller 
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premium will not repurchase the desired number of shares; a 

larger premium causes too many shareholders to tender and 

pays tendering shareholders more than is necessary. 

The required repurchase premium, therefore, depends on the 

tax basis of the marginal shareholder, being the last 

stockholder who must sell his shares back to the firm for the 

repurchase to succeed and acquire the number of shares 

sought. If Q* equals the proportion of outstanding shares 

sought in the repurchase, this marginal shareholder the firm 

needs to tender is holding shares with the Q*th highest tax 

basis, and thus the Q*th lowest required premium. To 

determine the tax basis of this marginal shareholder, the 

turnover of the stock prior to repurchase is utilized. 

Assuming all shares outstanding have the same probability of 

turnover on any given trading day, the probability that "a 

share purchased on day t is still held by the same investor 

at the end of day t+1 is: 

(10) 

where Nt +1 is the number of shares traded on day t+1, and No 

is the number of shares outstanding. By iterating this 

calculation back from the day before the repurchase 
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announcement, the probability that a share purchased on any 

day before the stock repurchase is still being held by the 

same investor can be calculated. Multiplying the number of 

the firm's shares traded on a day by the probability the 

shares traded on that day are still held by the same investor 

yields an expected number of outstanding shares that were 

purchased on that day and have not turned over. Matching the 

price per share on that trading day with this expected number 

of shares produces the expected number of of shares still 

held by stockholders with this price as their tax basis. 

Repeating this procedure for each day prior to the stock 

repurchase, until the expected number of outstanding shares 

traded on these days and still held sums to the total number 

of shares outstanding, produces a distribution of expected 

proportions of outstanding shares still held by stockholders, 

with their tax bases. Ordering this distribution by tax 

bases, from high to low as shown in Figure 2.3, reveals the 

proportion of shares outstanding with tax bases above any 

dollar amount. This distribution of the expected proportions 

and their tax bases can then be used to determine the tax 

basis of the marginal shareholder. If Q* equals the 

proportion of shares sought in the repurchase, B* is the Q*th 

highest tax basis. Thus, B* is the tax basis of the 

repurchase's marginal shareholder, which is used in the model 
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to calculate the necessary repurchase premium. 

The equations used to calculate tax bases with the turnover 

method are quite simple. Let: 

St = the proportion of outstanding shares traded on day 

t, where t is a trading day before repurchase, 

Ht = the proportion of outstanding shares purchased on 

day t and held until the repurchase. 

For the shares purchased on day t, St+l are sold the next 

trading day, and (1 - St+l) are retained. Iterating this 

calculation through the day before repurchase (t=-l) produces 

an expression for Ht : 

-1 

H t = S t X II (1 - S k) • 
k=t+1 

(11) 

The tax basis for this Ht proportion of outstanding shares 

purchased on day t and held until the repurchase is Pt , the 

price of shares on day t. 

The combinations of Ht and Pt are ordered by tax bases from 

high to low, and used to determine the tax basis of the 

marginal shareholder, as shown in Figure 2.3. This tax 

basis, along with the stock price including the information 
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content of the repurchase, and the capital gains tax rate, 

are input into equation (4), which produces the required 

premium for the firm to acquire the number of shares sought. 

2.7 Summary and Conclusions 

This chapter began by examining the shape of the supply curve 

for shares, and the mechanics of share repurchase. Next, it 

developed two alternative hypotheses regarding the 

determinants of repurchase premiums, and developed a model of 

these determinants. Chapter 3 continues this focus on the 

determinants of repurchase premiums by using the model to 

empirically test the alternative hypotheses. 
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Table 2.1 

Necessary Premium to Induce Shareholders to Tender, Given With-
Information Price, Basis, and Tax Rate 

Necessary 
Price I Basis Premium 

0.50 0.00% -11.11% -25.00% -42.86% -66.67% 
0.75 0.00% -3.70% -8.33% -14.29% -22.22% . 
1.00 0.00% 0.00% 0.00% 0.00% 0.00% 
1.20 0.00% 1.85% 4.17% 7.14% 11.11% 
1.40 0.00% 3.17% 7.14% 12.24% 19.05% 
1.60 0.00% 4.17% 9.38% 16.07% 25.00% 
1.80 0.00% 4.94% 11.11% 19.05% 29.63% 
2.00 0.00% 5.56% 12.50% 21.43% 33.33% 
2.20 0.00% 6.06% 13.64% 23.38% 36.36% 
2.40 0.00% 6.48% 14.58% 25.00% 38.89% 
2.60 0.00% 6.84% 15.38% 26.37% 41.03% 
2.80 0.00% 7.14% 16.07% 27.55% 42.86% 
3.00 0.00% 7.41% 16.67% 28.57% 44.44% 

0.0% 10.0% 20.0% 30.0% 40.0% 

Tax Rate 
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CHAPTER THREE 

TESTS OF THE DETERMINANTS OF REPURCHASE PREMIUMS 
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3.1 Introduction 

The groundwork for an examination of the determinants of 

repurchase premiums was presented in the previous chapter, 

where two hypotheses about, and a model of, repurchase 

premiums were developed. Chapter 3 continues this 

examination by empirically testing these alternative 

hypotheses regarding the determinants of repurchase premiums. 

The sequence of this chapter is as follows. The sample and 

the data and variables used in the empirical tests are 

discussed in Sections 3.2 and 3.3, respectively. Section 3.4 

presents the results of the empirical tests, and Section 3.5 

concludes and summorizes the chapter. 

3.2 Sample Description 

A sample of firms executing fixed price tender offer 

repurchases of their common stock was collected from three 

sources: 

1. The Mergers and Corporate Transactions database of the 

Securities Data Company. This database, which contained 

stock repurchases announced between January 1, 1981 and May 

19, 1993, was supplied by Dr. W. Van Harlow of Fidelity 

Investments, Inc. 



96 

2. An article published in the September 1991 issue of The 

Journal of Finance, by Robert Comment and Greg A. Jarrell, 

titled liThe Relative Signalling Power of Dutch-Auction and 

Fixed-Price Self-Tender Offers and Open-Market Share 

Repurchases. II The sample of self-tender offers used in this 

empirical study is listed in an appendix to the paper, and 

includes stock repurchases announced between January 1, 1984 

and December 31, 1989. 

3 . A search of the .. Securi ties Buybacks" heading of the 

General Index of The Wall Street Journal Index. 

These sources yielded a total of 189 announcements of fixed 

price tender offer repurchases of common stock. Additional 

information could not be found for 28 of these repurchase 

announcements, leaving 161 repurchases in the sample. This 

number was further reduced by excluding repurchase offers 

that were available only to odd-lot holders (31 firms), 

defensive repurchases (22 firms), offers by closed-end 

investment companies or R.E.I.T.'s (15 firms), offers whose 

intention was to take the firm private (5 firms), and offers 

without complete information (3 firms), leaving a final 

sample of 85 fixed price tender offer repurchases. The 

distribution of this final sample of 85 firms by year is 

shown in Table 3.1. 
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Summary statistics of the sample, presented in Table 3.2, 

show an average repurchase premium of 15.7% and 16.3%, 

compared to closing prices 1 day before announcement, and 1 

week before announcement, respectively. The average 

proportion of shares sought in the sample is 19.2%, and the 

repurchase offers are substantially oversubscribed, with 

shares tendered averaging 184.7% of shares sought. Some 

repurchases, however, are undersubscribed, resulting in an 

average repurchase of 93.6% of shares sought. Finally, 

abnormal returns in the three day repurchase announcement 

period, caclulated with market model methodology, average 

7.76%. 

3.3 Description of Data and Variables 
..... 

This chapter examines the determinants of repurchase tender 

offer premiums, therefore repurchase premiums, as defined in 

equation (1) in Chapter 2, are the dependent variables in the 

empirical tests presented in Section 3.4. The best measure 

of repurchase premium is the tender offer price compared to 

the expected with-information stock price after expiry of the 

offer, as stockholders must compare these two prices when 

deciding whether or not to tender their shares. The expected 

with-information post-expiry price is not observable, 

unfortunately, so the actual post-expiry price is used to 

( 
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proxy for the expected with-information post-expiry price. 

The empirical tests use two proxies for with-information 

price when calculating repurchase premiums. The first is the 

average stock price in days expiry plus 5 to expiry plus 10, 

which produces dependent variable PREM510, and the second is 

the average stock price in days expiry plus 10 to expiry plus 

20, which yields dependent variable PREM1020. These proxy 

measures were chosen because the information content of the 

repurchase is not fully revealed to the market until after 

expiry of the offer, but the timing of this information

revelation cannot be determined with certainty. Two 

different lags of post-expiry price were used in equation 

(1), therefore, to ensure the information content of the 

repurchase has been revealed to the market. 

The hypothesis that a stock's liquidity is the primary 

determinant of repurchase premiums is proxied by four 

variables in this chapter's empirical tests. The first of 

these variables, the stock's beta coefficient calculated with 

five years of monthly returns data from the Center for 

Research on Security Prices (C.R.S.P.) tapes, proxies for the 

substitutability of the stock. As the stock's beta moves 

away from 1.0, the firm's risk-return characteristics become 

less common, making the stock more difficult to substitute. 

Two forms of this variable are used in the empirical tests. 
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BETA is calculated as one plus the absolute value of, the 

stock's beta minus one, and e BETA is also used, under the 

assumption that as beta coefficients move away from 1.0 they 

become progressively rarer, and therefore more difficult to 

substitute. 

The second and third variables used in empirical tests of the 

liquidity hypothesis are measures of the size of the 

repurchasing firm's industry 

substitutability of the stock. 

particular stock because they 

proxies for the 

If an investor holds a 

desire the risk-return 

characteristics of its industry, firms in larger industries 

will be easier to substitute and firms in smaller industries 

will be more difficult to substitute. The two variables are 

a simple count of the number of firms in the industry, not 

counting the repurchasing firm, and the total capitalization 

of the firms in the industry, not counting the repurchasing 

firm. These data were obtained by matching the repurchasing 

firms' Industrial S.I.C.'s at the 3-digit level in C.R.S.P. 

Two forms of these variables are used in the empirical tests, 

NUMBER and InNUMBER, and CAPITAL and InCAPITAL, as 

substitutability may increase at a decreasing rate as 

industry size increases. 

The fourth variable used in empirical tests of the liquidity 
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hypothesis is a proxy for the liquidity of the stock. This 

variable is calculated as total shares sought in the 

repurchase , divided by trading volume over a set period. The 

smaller this number, the smaller the repurchase relative to 

trading volume, and the greater the stock's liquidity. Three 

forms of this proxy are used in the empirical tests, LIQ60, 

LIQ120, and LIQ240, defined as shares sought divided by total 

trading volume in the 60, 120, and 240 trading days, 

respectively, before five days before announcement of the 

repurchase. LIQ60 contains fresher volume data, but has 

fewer observations and therefore may be adversely affected by 

a few days of unusual trading volume. LIQ240 will be less 

affected by a few days of unusual trading volume, but 

contains staler volume data, and LIQ120 is a compromise 

between the other two. 

The competing hypothesis that heterogeneity is the primary 

determinant of repurchase premiums is proxied by three 

variables in the empirical tests. The first variable is a 

proxy for expectations heterogeneity, calculated as shares 

traded over a set period divided by total shares outstanding. 

This measure is based on work by Holthausen and Verrecchia 

(1990), who show a higher ratio of volume to shares 

outstanding is due to lower consensus among shareholders, 

implying greater variability of shareholder expectations. 
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Conversely, a smaller ratio of volume to shares outstanding 

is due to greater consensus among shareholders, implying less 

variability of shareholder expectations. Three forms of this 

proxy for expectations heterogeneity among investors are used 

in the empirical tests, HET60, HET120, and HET240, being 

share volume in the 60, 120, and 240 days, respectively, 

before five days before announcement of the repurchase 

divided by total shares outstanding. As was true for the 

liquidity proxies, HET60 has fresher data, but relatively few 

observations, and is therefore susceptible to a few days of 

unusual trading volume. HET240 is the opposite case of many 

observations but staler data, and HET120 is a compromise 

between the two extremes. 

The hypothesis that tax heterogeneity affects repurchase 

premiums will initially be tested with a dummy variable. 

Capital gains tax rates for individuals were decreased 

effective July 1, 1981, but returned to the previous level 

effective January 1, 1987. Higher tax rates should increase 

repurchase premiums, as they increase the capital gains taxes 

that are recognized and paid if shares are sold back to the 

firm. The variable TAX DUMMY is one for all repurchases with 

expiry dates associated with higher tax rates, and zero 

otherwise. 
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The third variable used in tests of the heterogeneity 

hypothesis is a proxy for the marginal shareholder's 

reservation price and required premium, due to differences in 

capital gains tax lock-in, using the model developed in 

Section 2.6. Calculation of the necessary premium per the 

model requires the with-information price, which is proxied 

by average price in days expiry plus 5 to expiry plus 10 when 

PREM510 is the dependent variable, and by average price in 

days expiry plus 10 to expiry plus 20 when PREM1020 is the 

dependent variable. The model also requires the tax rate on 

shares tendered as part of the repurchase, and the top 

marginal tax rate on capital gains at the time the offer 

expires is used. The last input required to calculate the 

necessary premium is the tax basis, and the empirical tests 

conducted in the next section employ both the average tax 

basis, as calculated in equation (9) from Chapter 2, and the 

marginal tax basis, as calculated in equation (11), from the 

same chapter. The resulting calculations of the necessary 

premium, per equation (4) from Chapter 2, with the average 

tax basis produce proxies AVGTAX510 and AVGTAX1020, but two 

different forms of marginal tax basis are used in the 

empirical tests, yielding two different sets of dependent 

variables that serve as proxies for the necessary pr~mium the 

marginal shareholder must receive for the repurchase to 

acquire the number of shares sought. 
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The first of these sets of proxies controls for the fact that 

in almost all stock repurchases insiders agree not to tender 

their shares in connection with the repurchase. This is true 

in the sample, where only 5 of the 85 repurchases, or 5.9%, 

experience tendering by insiders. To control for insider 

tendering, the tax basis in equation (11) from Chapter 2 is 

calculated, adjusting for the actual tendering activity of 

insiders in each of the sample repurchases. This adjustment 

produces the tax basis of the marginal shareholder who must 

tender for the repurchase to acquire the number of shares 

sought , given insider tendering, producing the variables 

HETINSID510 and HETINSIDI020. 

Along with controlling for insider tendering, it is also 

necessary to examine the potential impact of tax-exempt 

institutional ownership on tendering in stock repurchases. 

Brown and Ryngaert (1992) find weak evidence that 

institutional ownership increases tendering in stock 

repurchases, so two additional variables are developed 

utilizing the institutional ownership in the sample. It is 

assumed that tax-exempt institutions, who do not gross-up 

their reservation prices to adjust for capital gains taxes, 

can tender at lower prices, and are more likely to tender 

their shares than taxable investors. If the number of shares 

owned by institutions, therefore, is greater than the number 
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of outstanding shares sought in the repurchase, tax-exempt 

institutions are assumed to tender first, and a tax rate of 

zero is used in equation (4) from Chapter 2. If, however, 

the number of shares owned by institutions is less than the 

number of shares sought, the offer must attract some taxable 

shareholders, and the tax basis in equation (11) from Chapter 

2 is calculated assuming institutions tender and controlling 

for the tendering activity of insiders. The result is the 

tax basis of the marginal shareholder who must tender for the 

repurchase to acquire the number of shares sought, given 

assumed tendering by tax-exempt institutions and actual 

tendering by insiders, producing the variables HETINST510 and 

HETINST1020. 

Summary statistics for the variables that proxy for 

repurchase premiums and the liquidity and heterogeneity 

hypotheses are presented in Table 3.3. 

3.4. Empirical Results 

Ordinary least squares (OLS) regression tests of the 

liquidity hypothesis are shown in Table 3.4 and Table 3.5, on 

PREM510 and PREM1020, respectively. The results in both 

tables are very similar, showing no relationship between 

stock repurchase premiums and the variables used to proxy for 
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the liquidity hypothesis. 

Models 1 and 2 run the proxies for substitutability against 

repurchase premiums. 

results show the 

Model 1 uses BETA and e BETA
, and the 

coefficients of both proxies are 

;nsignificant, and the regressions themselves are very weak, 

with adjusted R-squared numbers of -1.9% and -2.2%, and F

test p-values of 0.803 and 0.893, for Tables 3.4 and 3.5, 

respectively. Model 2 uses NUMBER, InNUMBER, CAPITAL, and 

InCAPITAL as proxies for substitutability, also with 

insignificant results for all but one variable, and very weak 

regressions in both tables. The results of the empirical 

tests, therefore, are inconsistent with stock repurchase 

premiums being a function of the substitutability of the 

repurchased stock. 

Models 3, 4, and 5 run the proxies for liquidity on 

repurchase premiums. These tests are run individually, due 

to potential multicollinearity problems with LIQ60, LIQ120, 

and LIQ240, each of which is an approximate linear 

combination of the others. The results for these variables 

are insignificant coefficients and total regressions, so the 

empirical tests are also inconsistent with stock repurchase 

premiums being a function of the liquidity of the repurchased 

stock. 
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To determine if combined mUltiple regressions of all proxy 

types have explanatory power, Model 6 utilizes all proxies 

for substitutability, along with the strongest proxy for 

liquidity (of admittedly three very weak proxies), and Model 

7 uses the strongest proxies for substitutability and 

liquidity. The results again show highly insignificant total 

regressions and insignificant coefficients on all variables 

except CAPITAL in Model 7, which is significant in both 

tables at the 10% level. All of the empirical tests 

presented in Table 3.4 and Table 3.5, therefore, are 

inconsistent with the liquidity hypothesis. Few of the 

individual variables are even marginally significant in the 

regressions, and the regressions themselves are highly 

insignificant for all seven models in both tables. 

Tests of the heterogeneity hypothesis are presented in Table 

3.6 and Table 3.7, where OLS tests are run on PREM510 and 

PREM1020, respectively. In contrast to the tests of the 

liquidity hypothesis, these tests show a relationship between 

stock repurchase premiums and the variables developed to 

proxy for the heterogeneity hypothesis. 

Models 1, 2, and 3 test the proxies 

heterogeneity against repurchase premiums. 

for expectations 

HET60, HET120, 

and HET240 are approximate linear combinations, so these 
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tests are run individually, due to potential 

multicollinearity problems. Tables 3.6 and 3.7 both show 

that repurchase premiums are a positive and significant 

function of HET60, and the regressions themselves are also 

significant. Based on the work of Holthausen and Verrecchia 

(1990), HET60 increases with variability of stockholder 

expectations, which should increase repurchase premiums, 

therefore these positive and significant results are 

consistent with the expectations heterogeneity hypothesis. 

HET120 is positive and significant, and HET240 is positive 

but insignificant, and this trend of decreasing significance 

is also consistent with the heterogeneity hypothesis. This 

hypothesis holds that repurchase premiums are a positive 

function of stockholder expectations heterogeneity at the 

time of the repurchase, and HET60 is the most current measure 

of expectations heterogeneity, HET120 is a staler measure, 

and HET240 is the most dated measure. Therefore, HET60 is 

expected to have the most significant coefficients and 

regressions, followed by HET120 and HET240 in order, and 

theses results obtain. Thus, the results of the empirical 

tests are consistent with repurchase premiums being a 

function of the variability of stockholder expectations. 

Model 4 tests the expectation and tax heterogeneity 

hypotheses with a multiple regression of HET60 and TAX DUMMY 
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The results show that repurchase 

premiums remain a positive and significant function of 

expectations heterogeneity, robust to the inclusion of the 

proxy for tax heterogeneity. Repurchase premiums are also a 

positive function of TAXDUMMY, as expected, but the 

regression coefficients are only marginally significant. The 

adjusted r-squared numbers are higher, however, in Model 4 

than in Model 1 in both tables, so there is weak evidence 

supporting the hypothesis that repurchase premiums are a 

positive function of capital gains tax rates. 

OLS tests of both the liquidity and heterogeneity hypotheses 

are presented in Table 3.8, using CAPITAL to proxy for the 

liquidity hypothesis, and HET60 and TAX DUMMY to proxy for the 

expectations and tax heterogeneity hypotheses, with similar 

results to the Models presented in Tables 3.4, 3.5, 3.6, and 

3.7. The tests are inconsistent with the liquidity 

hypothesis, as repurchase premiums are not a function of the 

substitutability of the repurchased stock, but they are 

consistent with the expectations heterogeneity hypothesis, 

with repurchase premiums a positive and significant function 

of HET60, robust to the inclusion of CAPITAL in the model. 

The positive coefficients for TAX DUMMY are of the expected 

sign, but insignificant, and therefore do not provide strong 

support for the hypothesis that capital gains taxes affect 
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repurchase premiums. This hypothesis is further tested in 

the remainder of this section. 

Results of tests of the hypothesis that shareholder tax bases 

affect repurchase premiums, utilizing the formal model of 

stock repurchase premiums developed in Chapter 2, are 

presented in Table 3.9. Tests of differences of means and 

medians are used, because the only prediction of the model is 

that repurchase premiums are greater than or equal to an 

expression that represents the necessary premium for the 

shareholder to tender her shares to the firm. 

Panels A and B of Table 3.9 present the results for PREMSIO 

and Preml020, respectively. In both panels mean repurchase 

premiums are significantly greater than all three proxies for 

the necessary premium, as predicted by the model, supporting 

the hypothesis that tax bases affect repurchase premiums. 

The results are weaker, however, when median repurchase 

premiums are compared to the medians of the proxies for 

necessary premium, with median premiums significantly greater 

than the proxies for necessary premium in only three of six 

cases. The discussion of these results focuses on the tests 

of differences of medians, however, because t-tests of 

differences of means implicitly assume all variables are 

normally distributed, which cannot be safely assumed in this 
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case. 

Median repurchase premiums are not significantly greater than 

median necessary premiums for the first proxies in Table 3.9, 

AVGTAX510 and AVGTAXI020, which is inconsistent with the 

hypothesis that tax bases affect repurchase premiums. These 

proxies, however, are averages constructed with the naive 

method of calculating shareholder tax bases, so the weak 

results here are not convincing evidence against this 

hypothesis. 

The proxies HETINSID510 and HETINSIDI020 were constructed 

with the turnover method of calculating shareholder tax 

bases, and they control for actual insider tendering 

activity, so they should provide stronger tests of the impact 

of tax bases on repurchase premiums than the proxies based on 

average tax bases. Median repurchase premiums are 

significantly greater than median necessary premiums in Panel 

A and insignificantly greater than median necessary premiums 

in Panel B, so tests of repurchase premiums using the model 

are weakly consistent with the hypothesis that shareholder 

tax bases affect repurchase premiums. 

The last set of proxies, HETINST510 and HETINSTI020 were 

constructed with the turnover method of calculating 



111 

shareholder tax bases, controlling for both actual insider 

tendering activity, and assumed institutional tendering. 

Tests with these proxies are consistent with the hypothesis 

that shareholder tax bases affect repurchase premiums, with 

median repurchase premiums significantly greater than median 

necessary premiums in both Panel A and Panel B. Naive 

measures of tax bases, therefore, do not support the idea 

that shareholder capital gains taxes affect repurchase 

premiums, but more sophisticated measures of marginal tax 

bases, controlling for insider tendering, and insider and 

institutional tendering, support the hypothesis that 

shareholder tax bases affect repurchase premiums. 

A stronger test of the hypothesis that capital gains tax 

lock-ins affect repurchase premiums utilizes the predictive 

power of the model. One testable implication of the model 

is, if the actual repurchase premium is greater than the 

required repurchase premium, as calculated by the model, the 

tender offer should be oversubscribed. In this situation, 

the repurchase offer price is greater than the reservation 

price of the marginal shareholder who must tender for the 

repurchase to acquire the number of shares sought, which 

results in more shares being tendered than are sought. In 

contrast, if the actual repurchase premium is less than the 

required repurchase premium, the tender offer should be 
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undersubscribed. 

Tests of the predictive power of the model are conducted with 

contingency table tests of classification power for the 79 

sample observations with tendering information. There are 

two possible states for the relationship between the actual 

repurchase premium and the necessary repurchase premium 

(greater than, less than), and two possible states for the 

subscription status of the offer (oversubscribed, 

undersubscribed), so the tests involve standard two by two 

contingency tables, utilizing the chi-square distribution 

with one degree of freedom. These tests compare the actual 

number of observations in each cell with the expected number 

of observations in each cell, and calculate a p-value for the 

ability of the model to classify observations into the 

correct cell. 

These contingency table tests of the ability of the model of 

shareholder tax bases to predict tendering acti vi ty are 

presented in Tables 3.10 through 3.15. Results using PREM510 

are shown in Tables 3.10, 3.11, and 3.12, for AVGTAX, 

HETINSID, and HETINST, respectively, and results with 

PREM1020 are presented in Tables 3.13, 3.14, and 3.15, for 

AVGTAX, HETINSID, and HETINST, respectively. In all cases 

the model predicts a premium greater than model implies 
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oversubscription, and a premium less than model implies 

undersubscription, so the model correctly classifies the 

observations in the upper left and lower right cells, and 

incorrectly classifies the observations in the lower left and 

upper right cells. 

Results of the classification tests stror.gly support the 

hypothesis that shareholder tax bases affect repurchase 

premiums. The contingency tables all show p-values of 0.030 

or less, so the model has the ability to predict the 

tendering behavior of shareholders. Observations with actual 

premiums greater than required premiums are significantly 

more likely to be oversubscribed, and observations with 

actual premiums less than required premiums are significantly 

more likely to be undersubscribed, as predicted by the model. 

Although the contingency table tests all show highly 

significant p-values for the predictive ability of the model, 

different proxies for tax bases used in calculation of 

necessary premiums have differing abilities. When necessary 

premiums are calculated with the proxy AVGTAX, the model 

makes the largest number of classification errors, with 28 

and 27 incorrectly classified observations in Tables 3.10 and 

3.13, respectively. 

calculated with the 

Given AVGTAX is an average basis 

naive method, this result is not 
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suprising. Calculation of necessary premium with HETINSID, 

which uses the turnover method and controls for actual 

insider tendering, produces an intermediate result, with 24 

classification errors in Table 3.11, but 29 classification 

errors in Table 3.14. Table 3.14, in particular, shows that 

the model accurately predicts oversubscription when actual 

premiums exceed required premiums, but does not perform well 

when actual premiums are less than required premiums. The 

fewest number of classification errors are made when 

necessary premiums are calculated with HETINST, with 24 

incorrectly classified observations in both Tables 3.12 and 

3.15. HETINST is calculated with the turnover method, 

controlling for actual insider tendering, and assuming 

institutions tender their shares, so this result supports the 

findings in Table 3.9 and the finding by Brown and Ryngaert 

(1992) that institutions tender their shares in stock 

repurchases. 

3.5 Summary and Conclusions 

Chapter 3 has continued the examination of repurchase 

premiums that began in the previous chapter. Two hypotheses 

about the determinants of repurchase premiums, the liquidity 

hypothesis and the heterogeneity hypothesis, were developed 

in Chapter 2, as was a model to facilitate testing of these 
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alternative hypotheses. Results of these empirical tests, 

conducted in this chapter, are inconsistent with the 

liquidity hypothesis, but support the hypotheses that 

repurchase premiums are a function of both expectations 

heterogeneity and capital gains taxes. Repurchase premiums 

are found to be a significant and positive function of 

variability of shareholder expectations, and a function of 

the variance of shareholder capital gains taxes. 
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Table 3.1 

Distribution of Sample Firms by Year 

Year Number Percent 

1981 7 8.2% 
1982 7 8.2% 
1983 3 3.5% 
1984 19 22.4% 
1985 7 8.2% 
1986 5 5.9% 
1987 14 16.5% 
1988 11 12.9% 
1989 5 5.9% 
1990 3 3.5% 
1991 1 1.2% 
1992 3 3.5% 

Total 85 100.0% 



Table 3.2 

Summary Statistics for Characteristics of the Repurchase Tender Offer Sample 
(85 observations) 

Characteristic of offers 

1. Tender offer premium relative to closing 
market price one day prior to announcement 

2. Tender offer premium relative to closing 
market price five days prior to announcement 

3. Percentage of outstanding shares sought 

4. Percentage of outstanding shares acquired 

5. Percentage of outstanding shares tendered 
(n=79) 

6. No. shares tendered I No. shares sought 
(n=79) 

7. No. shares acquired I No. shares sought 

8. Value of proposed repurchase relative to 
pre-offer market value of equity (fraction 
sought times one plus the day-prior premium 

9. Vale of actual repurchase relative to 
pre-offer market value of equity (fraction 
acquired times one plus the day-prior premium 

10. Three day announcement date common 
stock abnormal return 

11. Duration of offer (number of trading days from 
announcement to expiration) 

Mean 

15.73% 

16.31% 

19.16% 

18.05% 

28.94% 

184.74% 

93.63% 

22.17% 

20.89% 

7.76% 

35 days 

Abnormal returns are calculated with market model methodology, the value
weighted index, and OLS Betas. The results using Scholes-Williams Betas 
are mean abnormal returns of 7.77%, and median abnormal returns of 7.74% 

Median 

13.64% 

13.91% 

16.43% 

15.28% 

21.81% 

129.00% 

100.00% 

18.67% 

17.36% 

7.56% 

31 days 

117 
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Table 3.3 

Summary Statistics of the Variables Used as Proxies 

Variable Mean Median Std Dev 

PREM510 0.0728 0.0395 0.1557 

PREM1020 0.0802 0.0498 0.1810 

BETA 1.3131 1.2555 0.2492 

ellBETA 3.8445 3.5097 1.1152 

NUMBER 68.14 31.00 104.85 

InNUMBER 3.4720 3.4340 1.2275 

CAPITAL 28,984,080 10,706,944 53,711,049 

InCAPITAL 15.8199 16.1864 2.8779 

LlQ60 2.2921 1.3472 2.4247 

LlQ120 1.0906 0.6937 1.1594 

LlQ240 0.4719 0.3694 0.3939 

HET60 0.1552 0.1038 0.1498 

HET120 0.3134 0.2396 0.2867 

HET240 0.6228 0.4462 0.5771 

AVGTAX510 0.0187 0.0436 0.1072 

AVGTAX1020 0.0163 0.0349 0.1086 

HETINSID510 -0.0167 0.0063 0.1263 

HETINSID1020 -0.0192 0.0040 0.1246 

HETINST510 -0.0182 0.0000 0.0969 

HETINST1020 -0.0211 0.0000 0.1049 



Table 3.4 

OLS Models of the Detenninants of Stock Repurchase Premiums, PREM510 Dependent Variable 
Tests of the Liquidity Hypothesis 

1 2 3 4 5 6 7 

Intercept 0.149 0.086 0.075 *** 0.074 *** 0.075 *** 0.172 0.042 
(0.209) (0.202) (0.001) (0.001) (0.003) (0.204) (0.263) 

BETA -0.206 -0.228 
(0.288) (0.272) 

el\BETA 0.051 0.054 0.005 
(0.269) (0.260) (0.383) 

NUMBER -2.4E-04 -2.09E-04 
(0.302) (0.327) 

InNUMBER 0.004 4.20E-04 
(0.457) (0.495) 

CAPITAL 8.3E-10 • 8.13E-10 4.43E-10 • 
(0.097) (0.106) (0.084) 

InCAPITAL -0.002 -0.001 
(0.414) (0.451) 

LlQ60 -0.001 7.12E-04 -1.31E-04 
(0.441) (0.463) (0.493) 

LlQ120 -0.002 
(0.459) 

LlQ240 -0.005 
(0.458) 

Adj. R-squared -0.019 -0.018 -0.012 -0.012 -0.012 -0.051 -0.011 
(0.803) (0.641) (0.882) (0.917) (0.917) (0.892) (0.560) 

p-values in parenthesis are calculated with t-tests for the individual coefficients, and F-tests for the entire regressions. 
• Significant at the 10% level 
.. Significant at the 5% level 

I-' 
*** Significant at the 1 % level I-' 

\D 



TabJe3.5 

OLS Models of the Determinants of Stock Repurchase Premiums, PREM1020 Dependent Variable 
Tests ofthe Liquidity Hypothesis 

1 2 3 4 5 6 7 

Intercept 0.066 0.135 0.087 .... 0.083 .... 0.083 .... 0.135 0.042 
(0.379) (0.131) (0.001) (0.002) (0.004) (0.287) (0.295) 

BETA -0.038 -0.070 
(0.465) (0.436) 

el\BETA 0.017 0.024 0.007 
(0.431) (0.403) (0.348) 

NUMBER 3.8E-05 7.31E-05 
(0.471) (0.446) 

InN UMBER -0.022 -0.024 
(0.297) (0.282) 

CAPITAL 8.0E-10 7.21 E-1 0 5.13E-10 • 
(0.151) (0.169) (0.084) 

InCAPITAL -2.7E-04 1.28E-04 
(0.491) (0.496) 

LlQ60 -0.003 3.58E-04 -0.002 
(0.367) (0.484) (0.422) 

LlQ120 -0.002 
(0.449) 

LlQ240 -0.007 
(0.449) 

Adj. R-squared -0.022 -0.011 -0.011 -0.012 -0.012 -0.047 -0.009 
(0.893) (0.550) (0.734) (0.900) (0.897) (0.862) (0.529) 

p-values in parenthesis are calculated with t-tests for the individual coefficients, and F-tests for the entire regressions. 

• Significant at the 10% level 
- Significant at the 5% level 
.... Significant at the 1 % level I-' 

t\) 

0 



Table 3.6 

OLS Models of the Determinants of Stock Repurchase Premiums, PREM510 Dependent Variable 
Tests ofthe Heterogeneity Hypothesis 

1 2 3 4 

Intercept 0.037 • 0.037 • 0.046 •• 0.021 
(0.065) (0.067) (0.035) (0.234) 

HET60 0.234 •• 0.227 u 

(0.019) (0.022) 
HET120 0.113 •• 

(0.026) 
HET240 0.044 • 

(0.069) 
TAXDUMMY 0.035 

(0.146) 

Adj. R-squared 0.039 0.032 0.015 0.041 
(0.036) •• (0.055) • (0.135) (0.066) • 

p-values in parenthesis are calculated with t-tests for the individual coefficients, and F-tests 
for the entire regressions. 

• Significant at the 10% level 
•• Significant at the 5% level 
••• Significant at the 1 % level 
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Table 3.7 

OLS Models of the Determinants of Stock Repurchase Premiums, PREM1020 Dependent Variable 
Tests of the Heterogeneity Hypothesis 

1 2 3 4 

Intercept 0.026 0.035 0.047 * 0.005 
(0.173) (0.114) (0.053) (0.442) 

HET60 0.350 *** 0.341 
(0.004) (0.004) 

HET120 0.145 ** 
(0.017) 

HET240 0.053 * 
(0.059) 

TAXDUMMY 0.047 
(0.110) 

Adj. R-squared 0.073 0.041 0.017 0.078 
(0.007) *** (0.035) ** (0.119) (0.013) 

p-values in parenthesis are calculated with t-tests for the individual coefficients, and F-tests 
for the entire regressions. 

* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1 % level 

*** 

** 
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Table 3.8 

OLS Models of the Determinants of Stock Repurchase Premiums 
Tests of the Liquidity and Heterogeneity Hypotheses 

De~endent Variable 
PREM510 PREM1020 

Intercept 0.015 -0.001 
(0.296) (0.491) 

CAPITAL 3.28E-10 3.47E-10 
(0.150) (0.168) 

HET60 0.211 •• 0.324 ••• 
(0.032) (0.007) 

TAXDUMMY 0.031 0.043 
(0.174) (0.132) 

Adj. R-squared 0.042 0.078 

(0.092) • (0.023) •• 

p-values in parenthesis are calculated with t-tests for the 
individual coefficients, and F-tests for the entire regressions. 

• Significant at the 10% level 
•• Significant at the 5% level 
••• Significant at the 1 % level 
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Table 3.9 

Comparison of Repurchase Premiums to the Shareholder Tax Heterogeneity Model 

Panel A 

PREM510 AVGTAX510 HETINSID510 HETINST510 

Mean 0.0728 0.0187 -0.0167 -0.0182 
Diff. vs. Premium -0.0541 ••• -0.0895 ••• -0.0910 

(0.005) (0.000) (0.000) 

Median 0.0395 0.0436 0.0063 0.0000 
Diff. vs. Premium 0.0041 -0.0332 •• -0.0395 

(0.332) (0.041) (0.000) 

No. Obs. PREM > Model 45 51 59 
No. Obs. Model> PREM 40 34 26 

PanelB 

PREM1020 AVGTAX1020 HETINSID1020 HETINST1020 

Mean 0.0802 0.0163 -0.0192 -0.0211 
Diff. vs. Premium -0.0639 ••• -0.0994 ••• -0.1013 

(0.003) (0.000) (0.000) 

Median 0.0498 0.0349 0.0040 0.0000 
Diff. vs. Premium -0.0149 -0.0458 -0.0498 

(0.258) (0.139) (0.005) 

No. Obs. PREM > Model 46 48 55 
No. Obs. Model> PREM 39 37 30 

p-values in parenthesis are calculated with t-tests for differences of means, and the sign 
test for differences of medians. 

• Significant at the 10% level 
•• Significant at the 5% level 
••• Significant at the 1 % level 
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Table 3.10 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With AVGTAX510) 

Observations Observations 
With Offer With Offer 

Oversubscribed Undersubscribed 

PREM510> Model 32 9 

PREM510 < Model 19 19 

Total 51 28 

p-value for classification: (0.009) 

p-value is calculated with a chi-square test and one degree of freedom. 
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Total 

41 

38 

79 



Table 3.11 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With HETINSID510) 

Observations Observations 
With Offer With Offer 

Oversubscribed Undersubscribed 

PREM510> Model 37 10 

PREM510 < Model 14 18 

Total 51 28 

p-value for classification: (0.001) 

p-value is calculated with a chi-square test and one degree of freedom. 
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Total 

47 

32 

79 



Table 3.12 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With HETINST510) 

Observations Observations 
With Offer With Offer 

Oversubscribed Undersubscribed 

PREM510> Model 41 14 

PREM510 < Model 10 14 

Total 51 28 

p-value for classification: (0.005) 

p-value is calculated with a chi-square test and one degree of freedom. 
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Total 

55 

24 

79 



Table 3.13 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With AVGTAX1020) 

Observations Observations 
With Offer With Offer 

Oversubscribed Undersubscribed 

PREM1020 > Model 33 9 

PREM1020 < Model 18 19 

Total 51 28 

p-value for classification: (O.006) 

p-value is calculated with a chi-square test and one degree of freedom. 
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Total 

42 

37 

79 



Table 3.14 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With HETINSID1020) 

Observations Observations 
With Offer With Offer 

Oversubscribed Undersubscribed 

PREM1020> Model 33 11 

PREM1020 < Model 18 17 

Total 51 28 

p-value for classification: (0.030) 

p-value is calculated with a chi-square test and one degree of freedom. 

129 

Total 

44 

35 

79 



Table 3.15 

Contingency Table Test of the Predictive Power of the 
Shareholder Tax Heterogeneity Model 

(Required Premium Calculated With HETINST1020) 

PREM1020> Model 

PREM1020 < Model 

Total 

Observations 
With Offer 

Oversubscribed 

39 

12 

51 

p-value for classification: (0.003) 

Observations 
With Offer 

Undersubscribed 

12 

16 

28 

p-value is calculated with a chi-square test and one degree of freedom. 
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Total 

51 

28 

79 
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