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The Impact of Capital Structure Change on Firm 
Value: Some Estimates 

RONALD W. MASULIS* 

This study develops a model based on current corporate finance theories which 
explains stock returns associated with the announcement of issuer exchange 
offers. The major independent variables are changes in leverage multiplied by 
senior security claims outstanding and changes in debt tax shields. Parameter 
estimates are statistically significant and consistent in sign and relative mag- 
nitude with model predictions. Overall, 55 percent of the variance in stock 
announcement period returns is explained. The evidence is consistent with tax- 
based theories of optimal capital structure, a positive debt level information 
effect, and leverage-induced wealth transfers across security classes. 

THERE IS AN EXTENSIVE theoretical literature concerning optimal capital struc- 
ture.' However, there is little empirical evidence of a relation between changes in 
capital structure and firm value. In the best known test of an optimal capital 
structure model, Miller-Modigliani [15] reported evidence of a positive relation- 
ship between firm value and leverage which they attributed to a debt tax shield 
effect. Their results are suspect, however, because of statistical problems they 
encountered when attempting to adjust for differences in the firms' asset struc- 
tures. Since only regulated firms were examined, there is also some concern that 
their empirical findings were caused by the regulatory environment in which 
these firms operate. No strong evidence of a relation between a firm's value and 
the size of its debt tax shield has been uncovered since the Miller-Modigliani 
study. 

This study estimates the impact of a change in debt level on firm values. Two 
forms of capital structure change are examined: issuer exchange offers, and 
recapitalizations. The results indicate that both stock prices and firm values are 
positively related to changes in debt level and leverage; senior security prices are 
negatively related to these capital structure change variables. This evidence is 
consistent with models of optimal capital structure and with the hypothesis that 
debt level changes release information about changes in firm value. 

* Assistant Professor of Economics and Finance, University of California, Los Angeles. I would like 
to thank Walter Blum, Michael Brennan, George Constantinides, Larry Dann, Kenneth French, 
Nicholas Gonedes, Albert Madansky, David Mayers, Robert Merton, Merton Miller, Harry Roberts, 
Myron Scholes, Robert H. Litzenberger and especially Robert Hamada, for their considerable help 
and encouragement. This is based on a chapter of my dissertation written at the University of 
Chicago. I have also benefited from the suggestions of the participants in the many finance workshops 
where this paper was presented. I also wish to thank the many U.S. corporations which voluntarily 
co-operated in this study. An earlier version of this paper was presented at the Western Finance 
Association meetings in Jackson Hole in June 1981. I take sole responsibility for any remaining errors. 

'See, for example, Modigliani-Miller [16, 17], Kraus-Litzenberger [10], Scott [19], Miller [14], and 
DeAngelo-Masulis [5]. 
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I. Exchange Offer Sample 

In an issuer exchange offer, one or more security classes is given the right to 
exchange part or all of their present holdings for a different class of firm securities. 
Most exchange offers are open for an initial period of one month, although many 
are extended for additional weeks. The terms of exchange typically involve a 
package of new securities of greater market value in terms of pre-exchange offer 
announcement prices than those to be tendered. The difference in value is 
considered a pre-announcement exchange offer premium. Most exchange offers 
specify a maximum number of securities than can be exchanged and a maximum 
duration for the offer, and many offers are contingent upon acceptance by a 
minimum number of securityholders. 

Recapitalizations are distinguishable from exchange offers by the fact that all 
the securityholders of the affected class must, in general, participate in the 
recapitalization. Moreover, recapitalizations occur at a single point in time. 
Usually a plan of recapitalization must be approved by a majority of the secu- 
rityholders who are directly affected.2 

Unlike most other forms of capital structure changes, exchange offers and 
recapitalizations (hereafter jointly termed EOs) involve little or no cash inflow or 
outflow from the firm. This makes them especially well suited for analyzing the 
impacts of capital structure changes because the firms' asset structures are 
essentially unaltered.3 

The sample of EOs analyzed in this paper consists of all those which occurred 
in the U.S. during the period 1963-78 and which satisfied these criteria: 

(a) the dates of the initial announcement and subsequent offer-terms announce- 
ment are known and the common stock was listed on the NYSE or the ASE on 
the announcement date; 

(b) the EO changed the amount of debt or preferred stock outstanding, so that 
more than one major class of firm securities (i.e., common stock, preferred stock, 
or debt) is altered;4 

(c) no other major asset structure or capital structure change announcements 
were made within one week of the primary EO announcements;5 

(d) cash and other asset distributions associated with the EO did not exceed 25 
percent of the value of the securities retired in the offer; and 

(e) the EO was successfully completed. 

2 There can be many alternative motivations for, and constraints against, exchange offers based on 
the specific feature of management's security holdings in the firm, management's labor contracts and 
senior securities' protective covenants, as explained in Jensen-Meckling [9] and Smith-Warner [21]. 

'This study uncovered no evidence of other simultaneous changes in investment decisions. 
'If there is more than one type of EO, the direction of the leverage change induced by the offer 

types must be the same. This excludes, e.g., joint offers to common stockholders and debtholders to 
exchange their security holdings for new preferred stock. 

'Thus announcements of new issues, redemptions, or repurchases of securities, mergers, acquisi- 
tions, spinoffs, major new investments, major discoveries, new patents, and large changes in net 
income which exceeded 25 percent of the value of the securities tendered in the offer, as well as 
announcements of changes in dividend policy, attempts to go private, and impending bankruptcy 
which were made within one week of the EG announcement disqualified these offers from the sample. 
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Of the 237 exchanges which met the first two criteria, 133 remained after the 
entire screening process.6 The sample consists of 14 recapitalizations and 119 
EOs, of which 15 were oversubscribed, with ten of these oversubscribed offers 
made to common stockholders. Very few offers were significantly oversubscribed, 
strongly suggesting that after the announcement, any EO premiums which exist 
are economically insignificant. 

Two significant announcements, known here as primary announcements, are 
associated with the EO process: the initial EO announcement, which always 
occurs, and the subsequent announcement of offer terms or revisions in terms, 
which occurs in about 40 percent of the sample.7 The essential EO terms are: the 
exchange ratio of new security for old, the description of the security to be issued 
if it is not currently outstanding,8 and the maximum number of securities to be 
exchanged.9 Table I displays the daily returns of equally weighted portfolios of 
common stocks centered around the two primary EO announcement dates. Since 
the announcement can occur after trading closes on day 0, the announcement 
period is defined as days 0 and 1. The remaining time series of portfolio returns 
covering trading days -40 to -1 and +2 to +41 is defined as the comparison 
period. 

The announcement's average impact is determined by comparing the an- 
nouncement and comparison period's mean portfolio daily returns found at the 
bottom of Table I. These returns are adjusted for the sign of the leverage change. 
The initial and terms announcements period mean daily returns are 3.55 and 2.05 
percent (representing strictly positive adjusted returns for 87 and 71 percent of 
the stocks, respectively); these returns are both significantly different from the 
corresponding comparison period mean daily returns.10 This indicates that the 
market did not fully anticipate the size or timing of the EO announcements.11 

6 Criteria (c), (d), and (e) disqualified 38, 13, and 53 EOs, respectively. Even after "passing" this 
screening process, an EO must still be considered an approximation to a pure capital structure change 
since, in almost every case, claims to fractional shares of new securities were paid in cash, and 14 EOs 
in our sample did involve "small" (i.e., less than 25 percent of the new issued securities value) cash 
distributions. 

'In no case was there both a terms announcement and a revision in terms announcement. 
8 For this study the minimum description of a new security required a statement of the conversion 

rate if applicable, the dividend rate and involuntary liquidation value for preferred stock, and the 
interest coupon and maturity date for debt. 

9 The commencement and expiration dates are considered immaterial given the short average time 
intervals between the initial announcement and offer commencement and between commencement 
and expiration: the means are 8 and 7 weeks with standard deviations of 8 and 6 weeks, respectively. 
Masulis [12] presents evidence that the two primary announcements capture most of the information 
associated with EOs. 

10 Following the standard test for the difference in means described in Masulis [13], t statistics of 
11.187 and 6.329 were obtained. Note that terms announcements follow rather vague initial EO 
announcements, offers which have a higher likelihood of cancellation. Thus, the significant terms 
announcement period return does not imply a trading rule profit opportunity. 

" For leverage changes in either direction, the announcement periods exhibit abnormally large 
common stock portfolio daily returns of the same sign as the leverage change (unadjusted for the 
contemporaneous market return). The last column of Table II displays average announcement returns 
by direction of leverage change. 
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In the following analysis, the returns for the two primary announcements are 
summed together. The distribution of primary announcement period stock re- 
turns ranges from -35.3 to +50.0 percent. Significantly, 90 percent of these 
returns have the same sign as the associated leverage change. Table II summarizes 
important capital structure characteristics of the EO sample and presents coin- 
mon stock announcement period returns by type of capital structure change. 

Table I 

Common Stock Portfolio Daily Returns Surrounding EO Announcementsa 
Initial Terms Initial Terms 

Announcements Announcements Announcements Announcements 
N= 133 N= 52 N = 133 N = 52 

Event Portfolio Daily Portfolio Daily Event Portfolio Daily Portfolio Daily 
day Returns (%) Returns (%) day Returns (%) Returns (%) 

-20 0.21 0.75 +1 1.49 1.26 
-19 -0.12 0.13 +2 0.13 0.19 
-18 0.27 0.61 +3 0.03 0.69 
-17 -0.28 0.44 +4 0.23 0.34 
-16 0.55 -0.72 +5 -0.15 -0.60 
-15 0.15 -0.15 +6 -0.29 0.24 
-14 0.13 0.15 +7 -0.11 -0.60 
-13 0.15 0.83 +8 0.06 0.58 
-12 0.07 0.25 +9 -0.22 -0.13 
-11 0.23 0.07 +10 0.32 0.29 
-10 -0.46 -0.29 +11 -0.23 0.04 
-9 -0.17 -0.21 +12 0.28 -0.27 
-8 0.19 0.16 +13 0.08 -0.40 
-7 -0.47 0.64 +14 -0.76 -0.01 
-6 0.33 -0.02 +15 0.26 0.37 
-5 -0.19 0.27 +16 0.02 0.10 
-4 0.33 -0.10 +17 0.44 0.13 
-3 0.14 0.22 +18 0.27 -0.35 
-2 0.09 0.81 +19 -0.15 -0.25 
-1 -0.04 0.15 +20 0.24 -0.77 

0 5.61 2.84 +21 0.65 0.56 

Comparison Period: Comparison Period: 
Mean Portfolio Daily = .05% Mean Portfolio Daily = .07% 

Ret. 
Standard Deviation = .29% Standard Deviation = .42% 
Announcement Period: Announcement Period: 
Mean Portfolio Daily = 3.55% Mean Portfolio Daily = 2.05% 

Ret. Ret. 
Standard Deviation = 2.91% Standard Deviation = 1.12% 

a Note that only half the comparison period is included in the table. 

In constructing this table, stock daily returns for offers decreasing leverage, which comprise a third of 
the portfolio, have been adjusted by multiplying all these stock returns by a -1 so that all portfolio 
returns will exhibit the effects of a positive leverage change. Thus the stock price adjustments 
associated with increasing leverage are not offset by those for decreasing leverage. Masulis [13] 
presents evidence supporting this adjustment. 
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Table 
II 

Distribution 
of 

Exchange 

Offers 
by 
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of 

Capital 

Structure 
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Change 
in 
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An- 

Mean 

Change 
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Liquidation 

Mean 

Initial 
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of 

Capital 

Structure 

No. 
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Face 
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of 
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Pre- 

Common 

Stock 
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Initial 

Period 
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Debt 

ferred 

Stock 

Market 

Value 

Leverage 

Returns 

Debt 

Issued/Common 

Stock 

52 

$14.8 

million 

$ 
0 

million 

$ 

70.1 

million 

.55 

13.97% 

Retired Common 

Stock 

Issued/Debt 

9 

-9.7 

0 

43.9 

.78 

-9.91 

Retired 

Debt 

Issued/Preferred 

Stock 

24 

52.4 

-38.7 

431.7 

.46 

3.53 

Retired Preferred 

Stock 

Issued/Debt 

9 

-8.3 

8.2 

52.8 

.70 

-7.72 

Retired Preferred 

Stock 

Issued/Com- 

10 

0 

14.3 

247.5 

.57 

8.29 

mon 

Stock 

Retired 

Common 

Stock 

Issued/Pre- 

23 

0 

-8.0 

68.2 

.49 

-2.57 

ferred 

Stock 

Retired 

Total 

126 

.55 
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II. An Economic Model of the Effects of Exchange Offers on the Values 
of Firms' Common Stock 

Changes in firm value associated with EOs are assumed to be caused by (1) 
changes in debt tax shields, (2) changes in expected leverage costs, and (3) implicit 
information disclosures and revisions in firm earnings expectations. If the senior 
securities were riskless, the impact on firm value of a debt level change could be 
measured directly by the change in the common stock's value. With risky senior 
securities, however, a change in common stock market value is not equivalent to 
a firm valuation change; changes in senior security values must also be considered. 
These changes in the value of debt or preferred stock are attributable to 
convertibility and incomplete protective convenants in the senior securities as 
well as to weak enforcement of the "absolute priority rule" in bankruptcy and 
reorganization proceedings as discussed shortly. 

A. Relationship between Common Stock Returns and Capital Structure 
Changes 

Security price adjustments are assumed to eliminate any EO premiums. Thus, 
the market value of securities purchased is assumed to equal the market value of 
cash and securities issued based on post-announcement prices.12 It follows from 
this and Modigliani-Miller's Proposition I that an EO-induced change in firm 
value, A V, should equal the sum of its security price changes multiplied by their 
original number of securities outstanding minus any cash disbursements to 
tendering securityholders, AA, 

AV= n8s + nxAf-A (1) 

where As = change in common stock share price, Af = change in senior security 
prices, and nj = original number of the jth class of securities. 

Rearranging Equation (1) in terms of As and dividing by the pre-announcement 
market value of the firm's common stock, S, yields 

As A AV AA nxAf (la) 
5 S +S S (a 

where S = sn,. Interpreting Equation (la), an EO affects the per share stock 
price by (i) changing the market value of the firm, (ii) making cash disbursements 
to tendering securityholders,13 and (iii) altering the prices of firms' senior securi- 
ties. These three effects will be considered in turn. 

B. Corporate and Personal Tax Implications of Changing Firm Debt 

Any capital structure adjustment which alters the level of outstanding debt 
also alters corporate and securityholder tax liabilities due to the change in debt 

12 This assumption is consistent with the small number of full and oversubscriptions. In fact, only 
sixteen EOs in the entire sample were not undersubscribed. In these few cases, the market value of 
the securities issued is likely to exceed the market value of the securities redeemed. Consequently, 
the model estimates will be checked for sensitivity to the inclusion of these observations. 

13 The AA term enters positively since it decreases the size of the change in the value of senior 
securities directly caused by the EO. 
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interest payments and the creation or extinction of an original issue discount or 
premium. This section examines these two debt related tax features. 

Following Miller [14], assume that all debt payments are deductible at the 
corporate level14 and that there exists a uniform corporate tax rate Tr and a 
constant marginal personal tax rate which differs across investors, where tax rates 
are proportional to income and strictly less on equity income Tps than on debt 
income TPD. Miller demonstrates that an exchange of debt for equity securities at 
the market exchange rate results in the following change in firm market value 
(due solely to the interest tax effects of a change in outstanding debt):'5 

AT1r = aAD< rTAD (2) 

where a = 1 - (1- T,)(lI 
- 

TPs) and the superscript A represents the marginal 
(Il- TD) 

securityholders. Interpreting Equation (2), the change in the value of a firm's 
interest tax shield equals the marginal tax benefit per dollar of debt multiplied by 
the change in the present value of its future interest payments. The a term is less 
than T, since the marginal personal tax disadvantage of debt relative to equity 
returns is reflected in the relative prices of debt and equity claims, offsetting all 
or part of the corporate tax advantage of debt. 

A second, less familiar, corporate tax deduction is associated with debt origi- 
nally issued at a substantial discount (or premium) from its face value. The 
difference between the new debt's face value AC and market value AD on the 
first trading day following its issuance is considered a tax-deductible expense (or 
taxable income) to the issuing corporation and taxable income (or a tax deductible 
expense) to the acquiring bondholders. Before 1969 the firm realized the tax 
deduction (or income) in the year the debt was issued unless voluntarily choosing 
deferral. Since 1969 this expense (or income) cannot be realized immediately but 
must be allocated equally over the debt issue's life, thereby decreasing the size of 
this tax shield.16 Consequently, since 1969 the value of an original issue discount 
tax deduction equals the product of the marginal tax benefit of debt and the 
present value of an annuity whose yearly payment consists of the annualized 
portion of the original issue discount:`7 

AT [ N a[ACj] [ iD ] (2a) 

1 The following conditions are sufficient for the market value of the change in firm's interest tax 
shield to equal rCAD: (i) the debt tax shield can always be fully utilized to decrease corporate taxes, 
(ii) the debt is strictly nonconvertible; and (iii) the debt is expected to be permanent. 

15 In EOs of debt for outstanding equity, equityholders can also incur a capital gains liability by 
tendering their equity just as if they had sold their stock for cash. Furthermore, if the investor then 
holds 80 percent or more of the shares or voting control which he initially held, this repurchase of 
stock is likely to be treated as a cash dividend under Section 302 of the Internal Revenue Code. 

1 This revision implies that prior to 1969 the original issue discount tax shield was equal to the 
differences between the face value and market value of the new debt issue, AC - AD, while after 1969 
it is generally less than this difference (ignoring new debt issues having small original issue discounts 
or premiums which are treated as debt issued at par by IRS). See Section 368(a) (1) of the Internal 
Revenue Code for a more detailed discussion of this issue. 

1 To derive the discount rate on the annualized portion of the original issue discount under the 
debt tax shield assumptions stated in footnote 14, recognize that the valuation formula for the 
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where N = number of years to maturity of the debt issue and it = the debt 
issue's market interest rate. 

The change in firm value caused by the debt level change equals the sum of 
the present values of the debt interest payment and original issue discount tax 
deductions multiplied by the marginal value to the firm of a dollar of tax 
deductions, 

aAT = AT* + AT* (2b) 

Prior to 1969, the original issue discount was treated as income to the acquiring 
bondholder in the year of issue, with the result that the two bracketed terms in 
Equation (2a) simplified to AC - AD, so that Equation (2b) equalled aAC. 
Importantly, aAT represents the total change in firm value due to a debt tax 
shield change, AT, which generally exceeds the associated change in common 
stock value because senior security prices are also positively related to aA T 
through its effect on firm leverage. 

C. Optimal Capital Structure 

Miller argues that firms will alter their capital structures in the aggregate until 
a is zero, rendering the leverage decision irrelevant to the individual firm.18 
DeAngelo-Masulis [5] demonstrate that when Miller's model is modified to allow 
for nondebt corporate tax shields and leverage related costs, firms will not be 
motivated to supply debt to the capital market until a is driven to zero. Specifi- 
cally, DeAngelo-Masulis show that, with the introduction of investment related 
tax shields, the debt tax shield cannot always be fully utilized, so that the marginal 
tax savings of debt a in Equation (2b) is replaced by the expected marginal tax 
effect. In their model, the expected marginal tax effect of debt is 

a* = aPF + yPN 

where PF = probability of full corporate tax shield utilization; PN = probability 
of partial utilization of the corporate tax shield under solvency; 1 - P- PN = 

probability of insolvency (where the marginal tax effect of debt is zero); and 0 > 

(1 - TIS) [Y_ 1 (1- TP) = marginal tax loss from an excess tax shield. Thus, when 
(1 - T~D)J 

nondebt tax shields exist, firms issue debt in the aggregate only until the expected 
marginal tax advantage of debt a* for each firm is driven to zero.19 

perpetuity with an infinite annual payment stream of I is Do = I/iD. So the discount rate is equal to 
the annual interest payment per dollar of newly issued debt iD = I/Do. Since debt interest is generally 
paid semiannually, the annual debt interest rate is derived from the semiannual compounded rate: 

i= (1 + I/D0) 1 

18 See DeAngelo-Masulis [6] for a rigorous proof of the irrelevance proposition and an analysis of 
its limitations. 

19 DeAngelo-Masulis derive this debt optimality condition in a one-period model assuming investor 
risk neutrality, homogeneous expectations about state probabilities, and the inability of corporations 
to costlessly transfer excess tax shields to other corporations or other periods. 
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DeAngelo-Masulis show that with the introduction of debt related costs (e.g., 
bankruptcy and agency costs), a firm's optimum debt level is determined at the 
point where the expected marginal tax effect a * just equals the expected marginal 
cost of leverage b, so that a * is always positive. If a * > b, a firm could increase its 
value by increasing its debt; and, if a * < b, its value could be increased by 
decreasing debt, since b is a positive and monotonically increasing and a * is a 
positive and monotonically decreasing function of debt. 

D. Implicit Information Effect of Capital Structure Changes 

Under our previous assumptions, rational investors should be able to predict 
when value maximizing firms will make major changes in debt level, except when 
there are unanticipated changes in firms or their environments. The large average 
size of the EO announcement price changes presented in Table I indicates that 
they were not fully anticipated, suggesting that management had new information 
of changes in the firm's expected before-tax earnings prospects, nondebt tax 
shields, or leverage costs.20 Since no major changes in bankruptcy laws or tax 
code occurred immediately preceding these EOs, debt changes, which alter a 
firm's tax shield, are most likely to be positively related to unanticipated changes 
in before-tax earnings prospects. When these earnings changes are converted to 
an after-corporate tax basis, the tax-plus-leverage-cost effect of a debt level 
change must be adjusted to incorporate earnings induced changes in a* the 
expected marginal tax effect of debt. This information related tax effect is 
positively related to changes in debt due to the positive relationship between 
changes in earnings and PF. In general, this adjusted tax-plus-leverage-cost effect 
will be a positive function of a debt level change. Thus a change in debt will cause 
a like change in firm market value due to both information and tax-plus-leverage- 
cost effects. As a first approximation, the sum of these firm valuation effects is 
assumed proportional to the debt level change, which yields 

&AT= a*(AT) - b(AT) + O(AT) (2c) 

where 

0 < 0 information effect of a debt level change; and 

0 < 8 combined effects of a debt level change 

It is noteworthy that without the symmetry in information and tax-plus-leverage- 
cost effects, a firm could change its market value by changing its debt level, 
followed by an exact reversal of that change in debt.2' 

20Under this hypothesis, management is not motivated to release inside information nor to 
undertake expensive information validation procedures, as Ross [18] and Spence [22] argue. Instead 
management can be indifferent or opposed to information releases but finds it too costly to avoid. 
Vermaelen [23] has recently reported empirical evidence supportive of the Spence hypothesis in a 
study of issuer tender offers which are often debt financed. 

21 Another way to see that a debt change does not imply a decrease in after-tax earnings and a 
positive tax minus leverage cost effect is to realize that the earnings decline information also implies 
the existence of a costly excess tax shield. 
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E. Cash Payments and Changes in Firm Value 

Accounting for the limited cash or asset distributions to tendering security- 
holders AA which represent cash outflows from the firm and the firm valuation 
effects of a change in debt defined in Equation (2c), we obtain the total change 
in firm market value: 

AV= SAT-AA (3) 

Substituting Equation (3) into Equation (la) yields: 

As SAT nxAf SAT (ib) z\s 65 T_nx/Kf=6/T_2? 5/ 
~~(lb) 

where ??= nX/, which expresses the stock's rate of return as a function of the 
firm valuation impact of a change in debt level and the change in the market 
prices of senior securities. The numerator in the second term can be reinterpreted 
as the pre-announcement market value of the senior securities multiplied by the 
announcement rate of return on the senior securities. 

F. Wealth Transfers Across Security Classes 

When a capital structure change has no impact on individual senior security 
prices, the second term in Equation (lb) is zero. This is inconsistent with the 
observed price impacts for firms' convertible and nonconvertible debt and pre- 
ferred stock reported in Masulis [13]. When the senior securities are risky, the 
second term in Equation (lb) will usually be nonzero since senior security prices 
are affected both by changes in firm market value and changes in leverage.22 

Senior securities are risky under convertibility or a positive probability of 
bankruptcy. In the latter case, senior security prices are affected by changes in 
firm value and also by changes in the level of outstanding senior security claims, 
if either the protective convenants of the senior security issues fail to strictly 
preclude increases in the number of securities of equal or senior standing without 
full compensation, or, in reorganizations, courts choose not to adhere strictly to 
the "absolute priority rule" in the adjudication of senior securityholder rights.23 
In either case, EOs increasing leverage cause transfers of wealth from debtholder 
and preferred stockholder to common stockholder, while EOs decreasing leverage 
cause opposite transfers of wealth. 

The sign of the change in nonconvertible senior security (debt or preferred 
stock) prices is predicted to be oppposite the change in the dollar value of 
outstanding senior security claims (whether face value of debt or involuntary 
liquidation value of preferred stock).24 This prediction also holds for the convert- 

22 Over 30 percent of the EOs involved firms with at least one debt issue rated below single A, and 
many smaller firms had only unrated debt issues. 

23 This rule states that in any plan of reorganization, beginning with the most senior class, each 
class of claimants "in descending rank must receive full and complete compensation for the rights 
surrendered before the next class below may properly participate" (Collier on Bankruptcy (4), pp. 
613-17). For further discussion of this legal issue, see Blum [2] and Blum-Kaplan [3]. For further 
exposition of the wealth transfer hypothesis, see Fama-Miller [7, pp. 128-81), Galai-Masulis [8, pp. 
64-66], and Masulis [13]. 

24 Market prices of convertible preferred stock and debt can be positively related to the change in 
outstanding senior claims due to the effects on the values of the conversion rights. 
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ible senior securities, holding constant the value of the conversion right. Defining 
leverage as the face value of debt plus involuntary liquidation value of preferred 
stock, all relative to the firm's market value, L C/ V, it can generally be shown 
that the sign of the change in outstanding senior claims is the same as the sign of 
the leverage change.25 Thus, individual senior security price changes are predicted 
to be of opposite sign to the leverage change. Further, as a first approximation 
these price changes will be assumed proportional to percentage changes in 
leverage. Under these assumptions senior security price changes can be treated 
as functions of the percentage change in leverage and the security's price elasticity 

with respect to a change in firm leverage, EX - ?!L. Substituting the senior 

security's price elasticity for its price change in Equation (lb), we obtain 

As SA T /YAL 
s S Lc) 

Thus it follows that common stock price changes are proportional to percentage 
changes in leverage and to the market value of senior securities outstanding. 

This elasticity formulation has the advantage of not requiring the often un- 
available changes in market values of the firm's outstanding senior securities. 
Equation (ic) assumes senior security prices can be affected not only by changes 
in debt claims but by changes in preferred stock claims as well, since preferred 
stockholders often receive new securities in reorganizations at the same time that 
the debtholders are not fully compensated for the claims relinquished in terms of 
the market values of securities received.26 This formulation also assumes that 
leverage elasticities are approximately independent of a firm's leverage ratio. 

Defining AL/L in terms of actual capital structure variables yields27 

AL LD C V / AV (4) 
Now substituting Equation (3) into Equation (4), we obtain 

AL [AC (SAT- AA) [i (8AT-AA)1 (4a) 
L 

25 Preferred stock-debt EOs are an exception since the terms of exchange generally involve the 
issuance or redemption of $1 of debt per $1 of preferred stock liquidation value, implying no change 
in leverage as defined in this paper. However, these offers can cause wealth transfers primarily 
between the debt and preferred stockholders where the wealth gain is realized by the security class 
whose claims are reduced. 

26 However, these debtholders do receive securities of equal face value to the claims relinquished. 
See Altman [1] for evidence on the frequency of this type of outcome in corporate reorganizations. 

27 Proof: 
C= VL 

AC = (AV)L + (AL) V + ALAV 

AL(V + AV) = AC- (AV)L 

AL 
(V+ AV) = AC -1V V 

AL [AC AV] AV 
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This equation states that the percentage change in leverage is affected by the 
change in the market value of the firm as well as the change in senior security 
claims.28 

Since different classes of a firm's senior securities experience varying wealth 
transfer effects depending upon their seniority, convertibility, and covenant 
protection, their price elasticities will also vary. Thus the market value of a firm's 
senior securities 9?is separated into major security classes comprised of short- 
term debt D1, nonconvertible debt with convenant protection against new debt 
issues of equal or senior priority without compensation D2 ,29 nonconvertible debt 
without this covenant protection D3, convertible debt D4, and preferred stock P. 

G. Statistical Model 

Since an efficient capital market capitalizes the effects of an unanticipated 
capital structure change at the initial announcement rather than at the effective 
date of the change, the dependent variable in Equation (Id) below is defined as 
the primary announcement period stock return.30 After separating classes of 
senior securities and introducing an error term, we obtain the following statistical 
model of a common stock's return on the occurrence of an EO announcement: 

Ret = Bo + S1ADEBT, + 82ADEBT2 - 
EiD* -E2D*- E3D* (id) 

-E4D* - EpP* + e 

where 

RET =-As Bo = expected "normal" or nonannouncement re- 
s turn on common stock; 

AT 81 = average firm valuation effect per dollar de- 
ADEBT, = 

,SAT 
<0 crease in debt 

ADEBT2 = AT 2 T > 0 82= average firm valuation effect per dollar in- 
ADEBT =-( L 0 crease in debt; 

DiAL E =price elasticity of Di for i = 1, 4; 

28 Note that the 8 term in (4a) must be estimated. 
29At the time of the EO, some sample firms had outstanding debt issues which were not protected 

against dilution of their prior claims on the firm's assets through issuance of new debt. Masulis [13] 
analyzed the EO announcement effects on portfolio daily returns of debt issues, and found larger 
announcement price impacts on portfolios of "unprotected" debt than on "protected" debt issues. 

30 Implicit in this substitution are the assumptions that (i) information released in the primary 
announcement period is sufficient for the market to accurately predict the ultimate capital structure 
change; (ii) the market considers the announced change a permanent one (or sufficiently permanent 
to generate real effects); (iii) other significant information about the firm is not being simultaneously 
released; and (iv) the capital structure change information is concentrated in the primary announce- 
ment period. The 4th assumption implies minimal pre-announcement information leakage and little 
impact on the market's forecast of the ultimate capital structure change arising from the information 
released in secondary EO announcements. In fact, no pattern was observed of other changes in the 
firm asset or capital structure in the year prior to or following the EO. 
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p* _ P (AL\ Ep = price elasticity of P; 
S LJ 

AL/L = (AC/C - (SAT - AA)/V)/(l + (S3AT - AA)/V) = percentage 
change in leverage; and 

e = stochastic error term 

The statistical model defined in Equation (Id) yields estimates of the valuation 
effects on both firm and senior securities arising from changes in a firm's debt 
level and leverage, respectively. The effects of these two major changes can be 
subdivided as follows: Firm valuation effects: (a) net tax; (b) leverage cost; (c) 
information; and Senior security valuation effects (a') wealth transfers due to 
incomplete protective covenants; (b') wealth transfers due to weak enforcement 
of the "absolute priority rule" in bankruptcy/reorganization proceedings; and (c') 
conversion rights. 

Analysis of the properties of Equation (Id) shows that the model rules out tax, 
leverage cost, and information effects in EOs involving only common and pre- 
ferred stock; and implies a relatively small leverage change resulting in a small 
wealth transfer effect for EOs involving only preferred stock and debt since these 
EOs generally involve no change in outstanding senior claims, leaving only a firm 
value change to cause a leverage change. Since the average size of debt adjustment 
is twice as large for debt increases as for debt decreases (as seen in Table II), the 
average valuation effect per dollar change in debt is likely to be larger for the 
former.3' For this reason, separate estimates of 8 for these two cases are specified.32 
By multiplying the numerator and denominator of the dependent variable by ns, 

it becomes clear that Equation (Id) involves a common denominator S that acts 
as a deflator for firm market value which otherwise causes large variability in the 
sample values and could cause serious heteroscedasticity of the error term. 
Additionally, a number of the independent variables are also defined in terms of 
AL, which includes as a component S3AT. Since 8 is an unknown, estimation of 
Equation (Id) involves an iterative process of initially setting 8 = .48, the marginal 
corporate tax rate, and then replacing the previous values of 8 by their directly 

A A 

estimated values 8( and &2 after each estimation. This iterative process continues 
until 8( and S2 converge to 8& and 82, respectively.33 

31 In all these regressions, the debt level change coefficient should be interpreted as the sum of the 
large marginal benefits derived as the firm begins to shift from a very nonoptimal capital structure to 
the small marginal benefits as the firm attains its more optimal position, averaged over the total 
change in debt. Over the sample period 1963-78, the statutory corporate tax rate varied between 48 
to 52 percent, changes in allowable tax deductions occurred, and over part of the period a personal 
income tax surcharge was imposed. These tax code changes imply that the expected marginal value 
of a dollar of debt tax shield may not have been strictly stationary over the estimation period. 

32 Very similar parameter estimates were found when the regressions reported in Table III were re- 
estimated with a single debt level change coefficient. 

3 When I 8-8 I is less than .005, the process is assumed to have converged. A more direct but 
costlier estimation technique would involve using standard nonlinear methods. Using ordinary least 
squares can cause misstated standard errors. 
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H. Model Predictions 

The stock's announcement period rate of return is comprised of two compo- 
nents: an expected "normal" rate of return, represented by the intercept term, 
and the abnormal announcement effect; hypothesized to be a function of debt 
level change and leverage change variables.34 Under our theoretical framework, 
this abnormal effect is composed of tax, leverage costs, and information as well 
as wealth transfer effects of a capital structure change. The coefficients of the 
debt level change variables 81 and 82 capture the sum of three effects: (1) a debt 
tax shield effect, predicted to be a positive fraction less than the. marginal 
corporate tax rate of .48, and larger for debt increases than decreases; (2) an 
expected leverage cost effect, predicted to be a negative value; and (3) an 
information effect concerning the changes in a firm's earnings prospects, predicted 
to be positively related to changes in the firm's debt tax shield. These firm 
valuation effects are measured by the two debt level change coefficients, one for 
debt level decreases and one for debt level increases, where the latter coefficient 
is predicted to be larger. 

The EO associated wealth transfer effects are functions of the outstanding 
senior security classes' market values and the percentage changes in leverage. 
The major classes of nonconvertible debt are predicted to have nonpositive price 
elasticities, with the smallest El being the short-term debt since it can quickly be 
renegotiated at an interest rate reflecting any change in its riskiness. The price 
elasticity of the nonconvertible protected debt E2 is predicted to be less negative 
than that of the nonconvertible unprotected debt E3 because these latter debt 
issues are of equal, rather than senior, standing to any new debt issued. Since 
convertible debt shares the effects experienced by common stock, its price 
elasticity E4 should be less negative than that of the unprotected nonconvertible 
debt E3 and can actually be positive.35 The preferred stock's price elasticity Ep can 
be positive or negative since it includes both convertible and nonconvertible 
issues.36 These predictions are summarized at the top of Table III. Each of the 
three senior security valuation effects discussed in the previous section is meas- 
ured by a specific coefficient estimate: the price elasticities of the unprotected 
nonconvertible debt measure (a'), the protected nonconvertible debt and short- 
term debt measure (b'), and the convertible debt and preferred stock measure 
(c'), though they can also be affected by (a') and (b'). These wealth transfer 
effects differ according to the type of capital structure change occurring, as 
described in Masulis [13]. 

34 The intercept Bo represents the average two-day stock return for a nonannouncement period. 
Assuming the Sharpe-Lintner [20] [11] CAPM, an average stock beta of one, a two-day market return 
of .3 percent (based on an estimate of the SP 500 over the comparison period), and a two-day riskless 
return of approximately zero, we obtain an estimate of .3 percent for B0. 

35 Vested but unfunded pension rights are treated as senior liabilities (protected nonconvertible 
debt) since the passage in August 1974 of the Employees Retirement Security Act (ERISA). Prior to 
1974 they were considered unsecured subordinated liabilities (unprotected convertible debt). 

36 The positive announcement returns for convertible debt observed in Masulis [13] suggest that 
convertible debt's elasticity is positive on average. Masulis's [12] analysis of EO announcement rates 
of return for convertible preferred stock indicates that the issues experience the same effects as 
nonconvertible preferred stock on average, but to a lesser degree. There were not enough preferred 
stock issues to allow separate estimates of convertible and nonconvertible. 
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L Sources and Limitations of Capital Structure Data 

Firm's initial capital structures are described by the pre-announcement market 
values37 of the following security classes: common stock, nonconvertible and 
convertible preferred stock, short-term debt, long-term debt separated into con- 
vertible and nonconvertible, and protected and unprotected categories. The 
principle sources for these data were firms' most recent quarterly and annual 
reports, Moody's Industrials, Utilities, Bank and Finance, and Transportation 
manuals, EO prospectuses, and firm 10-K reports filed with the SEC. Standard 
and Poor's NYSE Daily Stock Record and ASE Daily Stock Record provided 
market prices for the firms' common and preferred stocks; the Wall Street 
Journal, The Bank and Quotation Record, the National Stock Summary and 
the National Bond Summary supplied data on the firms senior securities; and 
the University of Chicago's Center for Research in Security Prices' daily stock 
return tape furnished rates of return for the firms' common stock. Primary 
announcement dates were drawn from EO prospectuses, press releases, Wall 
Street Journal, Wall Street Journal Index, 8-K reports, Standard & Poor's 
Corporation Records and Moody's Industrial Manual News Reports. A summary 
of the protective covenants of outstanding major debt issues is generally available 
in the EO prospectuses. 

The data used to describe firms' capital structure changes include (a) changes 
in face values of long-term debt; (b) original issue discounts and premiums on 
debt issued and redeemed; and (c) changes in involuntary liquidation value of 
preferred stock. The principal sources for these variables were the Wall Street 
Journal, firm press releases, Moody's News Reports, and 8-K reports filed with 
the SEC, EO prospectuses, and firm annual reports. 

These data have a number of limitations. To the extent that any of the debt 
tax shield assumptions described in footnote 14 are violated, the corporate tax 
advantage of debt will be overstated, thus downward biasing the estimated debt 
level change effect.38 Debt face values and preferred stock liquidation values were 
used when market prices were unavailable; this will generally cause a downward 
bias in the associated price elasticities since the securities' market values are 
generally less than their face values.39 Offer expenses have been excluded from 
the model due to a lack of data. Omission of this variable may be important given 
that these expenses averaged 4.6 percent of the market value of the securities 
issued in the few cases where this information was available. Since the data on 
firms' initial capital structures are based on balance sheet figures prepared at 
various points in the year prior to the EO commencement, it can be seriously 
outdated in a few cases. 

The trading day prior to the initial EO announcement. 
38 Prior to the Accounting Principles Board (APB) Opinion No. 8, "Accounting for the Cost of 

Pension Plans" (issued in 1966), public disclosure of vested but unfunded pension liabilities was not 
required and consequently not always available. 

3' If the market price of an issue of outstanding senior securities was unavailable on day -1, the 
most recent price up to 20 trading days prior was substituted. If no prices were available, the price of 
one or more other issues of securities of the same class was substituted. When issues of the same class 
were unavailable, a debt issue's face value was used and a preferred stock's involuntary liquidation 
value was used. The market value of short-term liabilities was assumed to be equal to the face value 
in every case. 
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One final but important data limitation involves the lack of any market forecast 
of impending capital structure changes, which forces us to assume that the market 
assessed the likelihood of such changes as having zero probability. If the market 
does have any limited predictive ability, the stock's announcement period return 
will only capture the impact of the unanticipated portion of the capital structure 
change, downward biasing the absolute value of the dependent variable and 
regression estimates. The subsequent statistical results should be interpreted 
with these data limitations in mind. 

III. Model Estimation and Hypothesis Testing 

A. Initial Model Estimation 

The first row of parameter estimates in Table III is based on the entire sample 
of 133 EOs using ordinary least squares. Note the close correspondence between 
the size and relative magnitudes of the estimates and the model predictions.40 
The regression coefficients associated with the two debt level change variables 
are both positive and statistically significant, as predicted, with the increasing 
debt coefficient exceeding the decreasing debt coefficient. Interestingly, the t 
statistic for the difference between the two debt coefficients is not statistically 
significant.4" Estimated price elasticities of the nonconvertible protected and 
unprotected debt are, as predicted, negative and statistically significant at the 5 
percent level. The short-term debt was the only variable predicted to have a 
nonzero regression coefficient which was statistically insignificant; however, this 
is also the price elasticity predicted to have the smallest magnitude of all the 
nonconvertible issues. 

Overall, the model explains a large portion of the variation in common stock 
announcement period returns, as indicated by a coefficient of determination of 
.54. The model's F-statistic is also highly significant.42 It should be recognized 
that if the capital structure change is partially anticipated, the magnitudes of 
these estimated effects will be understated even though their relative sizes will 
be unaffected. 

The most notable properties of the parameter estimates are (a) the positive 
and statistically significant debt level change coefficients, and (b) the large price 

40As in all the estimated regressions, 81 and & rapidly converged to 81 and 82. 
41 Given that the two debt level change variables are orthogonal by construction, the standard 

error of the difference of the two coefficients is equal to the square root of the sum of the two squared 
standard errors, i.e., 89. 

42 To assess the economic significance of the independent variables, multiply the regression 
coefficients by the mean values of the independent variables as they enter Equation (1d) to obtain: 

Ret = Bo + &1ADEBTI + '2D3EBT2 - 
E'i -D -D - -2- 

5* -s 

.054 = .003 + (.27)(-.026) + (.36)(.130) - (-.11)(+.021) - (.36)(+.020) 

- (-.15)(+.006) - (-.57)(-.001) - (2.6)(-.004) 

.054 = .003 - .007 + .047 + .002 + .007 + .001 - .000 + .001 
This implies that the net wealth redistribution effect explains 20.4 percent of the stock returns' mean 
value. 
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elasticity of the unprotected nonconvertible debt relative to the elasticities of the 
protected nonconvertible and convertible debt.43 The first result is consistent 
with our model of optimal capital structure where there are tax-plus-leverage- 
cost and information effects of debt level changes. The second result is consistent 
with leverage induced wealth transfers associated with incomplete protective 
covenants. 

B. Alternative Model Estimates 

In order to assess the regression coefficients' stability, the model was re- 
estimated using alternative sample criteria and another definition for the de- 
pendent variable, yielding the results which follow. If common stock announce- 
ment period returns are affected by varying market-wide effects, subtracting out 
the market return (which assumes the stocks' betas equal one) should improve 
the model's accuracy. In this formulation, the estimated intercept is predicted to 
be zero. The results of carrying out this regression are shown in the second row 
of estimates in Table III and are essentially identical to those in row one, although 
the summary statistics appear slightly improved. Again, the intercept is not 
statistically different from zero. 

The sample includes EOs with cash distributions less than 25 percent of the 
value of the securities issued. Since any cash distribution involves an asset 
structure change, inclusion of these observations could induce misspecification 
bias. The sample also includes a few oversubscribed EOs, where it is likely that 
post-announcement EO premiums exist. Since this is inconsistent with Equation 
(1), the model could be misspecified for this subsample. To avoid these potential 
misspecification problems, the model was reestimated excluding these EOs, 
yielding the third row of estimates in Table III. A comparison with the previous 
results indicates little change in coefficient magnitudes or statistical significance, 
except that short-term debt price ela5ticity has become larger in magnitude and 
statistically significant. Thus including these EOs appears to introduce no sig- 
nificant bias in the estimates. Further, in comparing the summary statistics, the 
decreased number of observations causes little loss in the model's explanatory 
power. An additional check for model misspecification error consisted of dropping 
the remaining 13 recapitalizations to assess whether these events impart econom- 
ically different effects on these firms' securities. Given the slight change in the 
magnitude and statistical significance of the model estimates presented in the 
fourth row of Table III, recapitalizations don't appear to differ from pure EOs in 
their effects on the prices of the firm and its securities. 

Althouigh the model predicts that leverage increases cause positive and leverage 
decreases cause negative common stock returns, 13 of the 133 EOs did not 
conform to this qualitative prediction. Studying the omitted observations for any 
patterns which would suggest model misspecification uncovered no obvious 
commonality. Inaccurate announcement dates and/or prior insider information 

43 More complicated model specifications involving greater disaggregtion of senior security classes 
were considered. However the additional price elasticity estimates were generally not significantly 
different from zero, nor did these specifications yield any significant improvement in the overall 
explanatory power of the model. 
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Table 

III 

Regression 

Estimates 
of 

Eq. 

(Id) 

Independent 
Variables 

Intercept 

ADEBT, 

DEBT2 

D, 

D2* 

D3* 

D4* 

P* 

Summary 

Statistics 

Mean 

1.000 

-.026 

.130 

-.021 

-.020 

-.0006 

.0001 

.004 

Variance 

.000 

.010 

.023 

.015 

.007 

.0005 

.0003 

.001 

Regression 

Coef. 

and 

Bo 
= 

a1, 

< 

<2 
0 

>El 

> 

E2 

> 

E3 

< 

E4 

Ep 

R2 

F 

S(e) 

Predictions 

.003 

Unadjusted 

Stock 

.002 

.27 

.36 

-.11 

-.36 

-1.15 

-.57 

.26 

.54 

21.00 

.00790 

Returns 

(.01) 

(.083) 

(.059) 

(.116) 

(.119) 

(.261) 

(.516) 

(.474) 

N 
= 

133 
Stock 

Returns 

Ad- 

.002 

.26 

.35 

-.10 

-.39 

-1.22 

-.53 

.39 

.55 

22.44 

.00759 

justed 

for 

Market 

(.011) 

(.081) 

(.058) 

(.113) 

(.116) 

(.468) 

(.503) 

(.463) 

Returns 

N 
= 

133 

Oversubscriptions 

-.006 

.23 

.35 

-.22 

-.31 

-1.00 

-.44 

.70 

.55 

16.38 

.00686 

and 

Cash 

Distribu- 

(.011) 

(.081) 

(.066) 

(.113) 

(.139) 

(.464) 

(.548) 

(.493) 

tions 

Excluded 

N 
= 

119 

Recapitalizations 

Ex- 

-.001 

.24 

.39 

-.08 

-.39 

-1.27 

-.57 

.26 

.55 

19.20 

00831 

cluded 

(.012) 

(.086) 

(.068) 

(.124) 

(.144) 

(.512) 

(.544) 

(.536) 

N 
= 

119 
Stock 

Returns 
of 

Op- 

-.001 

.26 

.45 

-.07 

-.37 

-1.18 

-.47 

.17 

.60 

24.44 

.00732 

posite 

Sign 
to 

Lev- 

(.011) 

(.081) 

(.061) 

(.120) 

(.119) 

(.473) 

(.525) 

(.536) 

erage 
A 

Excluded 

N 
= 

120 Note: 

The 

standard 

errors 

appear 
in 

parentheses 

below 

the 

estimated 

coefficients. 

S(e) 

represents 

the 

standard 

error 
of 

the 

regression. 
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leaks most likely caused these anomalous announcement returns. If so, these 13 
observations reflect large errors (of both positive and negative sign) in the 
dependent variable, which decreases the efficiency of the estimates. Thus, the 
regression equation was reestimated excluding these observations. Care should 
be taken in interpreting this regression's coefficient of determination since it must 
be higher than in the previous cases by construction. 

Estimation of Equation (id) with the refined sample yields the fifth row of 
estimates in Table III. Overall, the model explains a large portion of the an- 
nouncement return's variance as indicated by the increase in the coefficient of 
determination to .60. The signs of the estimated coefficients are again consistent 
with the model predictions and the coefficients of the debt level change variables 
and the price elasticities of the long-term nonconvertible debt issues are signifi- 
cant at the 5 percent level. In contrast to the earlier estimates, the estimated 
coefficient of .45 associated with debt increases is substantially larger than the 
previous estimates. However, the difference in the two debt level change coeffi- 
cients is again statistically insignificant. Since part of the capital structure change 
is likely to be anticipated by the market, these estimated debt level change effects 
should be viewed as lower bounds for their actual size. 

In summary, exclusion of announcement period market returns, small cash 
distributions, recapitalizations, and a small number of EOs with apparent errors 
in announcement dates cause no significant effect on the signs and relative 
magnitudes of the parameter estimates. This evidence indicates that these 
estimates are robust to limited changes in sample size and composition. 

IV. Conclusion 

This paper studied the valuation effects of leverage altering capital structure 
changes. Issuer exchange offers and recapitalizations were analyzed because they 
do not involve simultaneous asset structure changes (in the form of cash inflows/ 
outflows). A linear model was developed to estimate firm valuation effects from 
stock announcement returns and actual capital structure changes, and then was 
estimated using ordinary least squares. The result was a statistically significant 
regression equation having parameter estimates consistent with model predictions 
and explaining more than half the cross-sectional variation in stock announce- 
ment returns. 

Evidence was obtained indicating that (1) changes in stock prices are positively 
related to leverage changes; (2) changes in nonconvertible senior security prices 
are negatively related to leverage changes; (3) the magnitude of leverage induced 
nonconvertible senior security price changes is substantially greater when lever- 
age changes involve senior securities of equal or greater seniority to those 
outstanding; (4) changes in firm values are positively related to changes in firm 
debt level; (5) lower bound estimates of the firm valuation effect per dollar change 
in debt were found to be in the range of .23 to .45. This evidence was shown to be 
consistent with tax based models of optimal capital structure and leverage 
induced wealth transfers across security classes as well as with information effects 
concerning firm value which are positively related to changes in firm debt level. 
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