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ABSTRACT

In 1958, Modigliani and Miller initiated an important debate in modern corporate finance
literature, when they stated that in the absence of taxes, the cost of capital of a firm is
independent of its capital structure. They modified and then corrected their view in 1963
when they stated that the introduction of corporation taxes into their model implied that
there is a tax advantage to leverage and therefore taxes influenced the cost of capital.
Subsequently, in the 1970s and 1980s, this debate has focused on the interaction of
personal taxes and corporation taxes with the cost of capital and on the determination of
whether taxes influence the cost of capital at all. This thesis contributes to this debate by
addressing the following issues :

@

(b)

©

@

®

Do personal taxes matter at all for calculating the cost of capital ? How sensitive
is the influence of personal taxes to differences in the capital structure and pay out
policies of the firms ?

How can more realistic features of the tax code be incorporated in the
determination of the cost of capital ?

Taxation systems can be classified into 4 main types according to the degree of
integration of personal and corporation taxes. These systems are the Classical,
Imputation, Two-Rate and the Integrated systems. The cost of capital, in the
presence of uncertainty as well as corporation and personal taxes, is derived for
each of the above systems in this thesis.

Taxation systems can also be classified into 2 main types according to the taxable
base used. These are the Comprehensive Income Tax and the Expenditure Tax
systems. The cost of capital, in the presence of uncertainty as well as corporation
and personal taxes, is derived under both the above regimes.

Application of the results of (a), (b) and (c) above to address practical issues such
as using the cost of capital equation to determine the effect of changes introduced
by the 1988 Budget on the cost of capital.

Application of the results of (d) above to contradict the claims made in the Meade
Committee regarding the tax neutrality issue. A system that is tax neutral even
when uncertainty is taken into account, is proposed.

All the above issues have the common theme of the determination of the appropriate cost
of capital in the presence of both uncertainty as well as corporation and personal taxes.
The conclusions reached are stated at the end of the relevant chapters.



THE COST OF CAPITAL IN THE PRESENCE OF ALTERNATIVE

Chapter

10

11

12

PERSONAL AND CORPORATION TAX REGIMES

CONTENTS

Introduction

Personal Taxes & Cost Of Capital

Corporate Financial Policy & Cost Of Capital

Asset Pricing Model In The Presence Of

Heterogenous Personal Taxes

Alternative International Tax Systems

Measurement Of Valuation Variables In The U.K.

Corporation Tax Incidence & Valuation Model

Impact Of The 1988 Budget

Do Personal Taxes Matter ?

Discount Rates Under The Meade Report Tax Systems

Rates Of Return With Debt & Uncertainty -
Extension Of Meade Report Analysis

Conclusion

Appendices
Bibliography

69

116

140

162

179

204

231

243

279

363

382
398



Chapter 1 4

INTRODUCTION

In 1958, Modigliani and Miller initiated an important debate in modern finance literature
when they stated that in the absence of taxes, the cost of capital of a firm is independent
of its capital structure. They later modified and then corrected their view in 1963 when
they stated that the introduction of corporation taxes into their model implied that there
is a tax advantage to leverage and therefore taxes influenced the cost of capital. The
influence of taxes was very significant in their model, changing the conclusion from that
a firm should be indifferent between debt and equity to that the firm should be 100% debt

" financed.

Modigliani and Miller considered only simple form of corporation taxes in their model.
Subsequently, in the 1970s and 1980s, models which incorporated personal as well as
corporation taxes in somewhat elementary fashions were presented by various authors.
In 1982, Modigliani presented a comprehensive corporate valuation model which
incorporated heterogenous personal as well as corporation taxes in the context of the U.S.
tax code. However, as noted by Ashton (1989), the models which were suitable within
the U.S. context are discussed and presented as though they are equally suitable under
different tax environments, such as that in the U.K.. Notable exceptions to this type of
fallacy include Ashton (1989), Franks & Broyles (1979), Kent & Theobald (1980), King
(1974,1977) and Rutterford (1988). However, primarily, the existing literature deals with
taxes in a simplistic manner, regardless of the fact that inclusion of some major features
of the tax system can reverse the conclusions otherwise reached about the cost of capital

as well as about the financial policy implications.

The primary objective in this thesis is to incorporate important features of the personal
and corporation tax codes, in particular the features relevant in the U.K., in valuation
models in order to derive the cost of capital. It then proceeds to demonstrate how some
of the variables required for determining the cost of capital can be calculated. It then
applies the resulting valuation model to :

(@) demonstrate how to measure the impact of changes in features and rates on the cost
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of capital, by examining the 1988 Budget changes in particular. The 1988 Budget
is chosen because it introduced the most substantial changes to personal taxes in
the 1980s.

(b) arrive at the valuation models and the resulting cost of capital equations applicable
under each of four tax systems which differ according to the degree of integration
of the personal and corporation tax regimes, namely the classical system,
imputation system, two rate system and the integrated system.

(c)  analyse the cost of capital under the two alternative tax bases considered by the
Meade Committee (1978), namely the Expenditure Tax and the Comprehensive
Income Tax.

(d)  derive a tax system that is tax neutral even when uncertainty and personal taxes
are taken into account. This new system is advocated because the use of the more
complex valuation model advocated in this thesis demonstrates that the validity of
the conclusions reached by the Meade Committee is largely applicable only to

simple companies and models.

All the above issues have the common theme of the determination of the appropriate cost

of capital in the presence of uncertainty as well as corporation and personal taxes.

We proceed by examining the existing literature on personal taxes and cost of capital in
chapter 2. We focus on examining only a few relevant articles but our emphasis is to
examine these in depth because they deal with issues which are directly relevant to our
thesis. In chapter 3, the general literature on financial policy and cost of capital is
analysed. The chapter concludes with a demonstration of the simplistic relationships
modelled in the existing literature, against the more complex relationships in the real
world. The thesis subsequently aims to incorporate the real world taxation features into

the model.

Chapter 4 demonstrates the Modigliani model (1982) in detail and introduces the relevant
variables that are needed for practical calculations subsequently. The application of the
valuation model under the alternative tax regimes is examined in chapter 5. Subsequent

chapters concentrate on the imputation system only because this is the tax system in
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operation in the U.K.. Thus chapter 6 demonstrates how the variables that are necessary
for determining the cost of capital in the UK can be estimated. Chapter 7 demonstrates
how the important features of the UK corporation tax code can be incorporated in the
valuation model. Chapter 7 ends with the relevant valuation model and the associated cost
of capital equation advocated in this thesis. Thus we achieve the first of our two main

objectives that we set out to achieve in this thesis.

Our second objective is to use the model we develop in practical context. Thus chapter
8 begins the practical application of the valuation model derived in chapter 7. The cost
of capital equation is used to assess the impact of the significant changes introduced in the
1988 Budget on the cost of capital in the U.K. . In chapter 9 we address the critical issue
of whether personal taxes matter for determining the cost of capital. We use the model
developed in chapter 7 to demonstrate that personal taxes are relevant for valuation

purposes.

Chapters 10 and 11 use the cost of capital equations developed in chapter 7 to critically
examine the conclusions reached by the Meade Committee (1978). We conclude that the
Meade Committee’s recommendations are valid only with simple models, such as those
that do not include uncertainty or mixed capital structures. A new system that is tax
neutral even when uncertainty, mixed capital structures and firms earning super-normal

profits are considered, is advocated in chapter 11.

This concludes the examination of the practical applications of the valuation model that
incorporates the personal and corporation tax features present in the U.K. The overall
conclusion of this thesis, noted in chapter 12, is that the model presented in chapter 7 can
be used to provide many useful insights into the various aspects of the cost of capital

question.

The conclusions reached within the chapters which contribute either innovative concepts
or analysis include the following. The cost of capital equations under the different tax
systems are presented in Chapter 5. Chapter 6 concludes with the practical methods for

calculating the requisite valuation variables. Chapter 7 concludes with a valuation model



Chapter 1 7

and a cost of capital equation which incorporates the personal and the corporation tax
features that are relevant in the U.K.. This comprehensive valuation model which is
directly relevant to the U.K. tax regime is one of the two major conclusions reached in
this thesis. Chapter 8 concludes that the 1988 Budget changes should have changed the
cost of capital in the U.K. by 0.5% . Chapter 9 concludes that personal taxes are relevant
to the valuation model and that they cannot be ignored in the cost of capital equations.
Chapter 10 concludes that the Meade Committee’s recommendations are relevant only
under simplistic assumptions regarding certainty and capital structures. Chapter 11
presents a new model which is tax neutral under uncertainty and personal and corporation

taxes. This is second of the two major results derived in this thesis.

The contributions made in this thesis include the above mentioned conclusions, an in
depth derivation of the valuation models used in Modigliani (1982) and in the Meade
Report (1978), and suggested corrections to the published literature, as demonstrated in
Chapter 11 and in appendix A.
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COST OF CAPITAL & PERSONAL TAXES

SECTION A
INTRODUCTION AND HAMADA & SCHOLES (1985)

In this thesis, we examine the role of corporation and personal taxes in valuation models
and the resulting cost of capital equations. Our aim is to extend the existing literature by
deriving a Capital Asset Pricing Model ("CAPM") based valuation model that includes
some of the more interesting features of the U.K. tax code, including personal tax
features. The model we achieve should recognise that investors have heterogeneous

personal tax characteristics.

There are some authors who have already incorporated personal taxes, in addition to
corporate taxes, in valuation models in the literature. the pioneering work in fact was
done by Brennan as far back as in 1970. These models which incorporate taxes are
examined in detail in this chapter because they are relevant for the subject of our thesis.
However, a comparison of the models examined in this chapter, with the model we
develop for the U.K. in chapter 7, will show that the models in the existing literature
treated taxes in an elementary fashion. This simple treatment as seen in the existing
literature could lead to errors in calculating the appropriate cost of capital which our more
elaborate model avoids. We note the advantages of our model in chapter 7. We go on to
use the more elaborate features of our model in subsequent chapters (chapters 8 to 11).
However, it is nevertheless important to look at the more relevant articles from the

existing literature which address the issue of personal taxes in valuation models.

We begin by examining in this section a review article by Hamada and Scholes (1985)
because this article directly addresses the issue of whether personal taxes are relevant for
determining the cost of capital, and because it provides a useful contrast between after
(personal) tax and before (personal) tax models. In section B, we examine the role of

personal taxes in determining equilibrium in the corporate capital market as analysed by
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Miller (1977). This article is selected because it is perhaps the most widely known
attempt to use the role of personal taxes to derive the equilibrium value of debt equity
ratios. In section C, we examine Modigliani’s criticisms of the Miller model and the
comprehensive valuation model advocated by him. Modigliani’s model is selected for
section C because it is regarded in this thesis as the most useful model for incorporating
corporate and personal taxes in valuation models. His model is examined only briefly in
this section because it will be developed extensively in the rest of this thesis, thereby
necessitating a much fuller analysis which is deferred until chapter 4. Modigliani
extended the work of other authors, notably Brennan (1970) and Auerbach (1983) and
King (1974). Brennan pioneered the work on CAPM models which incorporated personal
taxes and his contribution is described in section D of this chapter. Auerbach’s and
King’s contributions are examined in section E. In section F we examine Poterba and
Summer (1985), who calculate the cost of capital in the presence of personal taxes by
making use of pay out ratios. This article is selected because it illustrates an interesting
practical application of a theoretical model incorporating personal tax rates of investors.
All the above articles are relevant to our thesis because they address the role of personal
taxes on corporate values and discount rates for investment appraisal, and therefore are

examined in detail in this chapter.

In the next chapter we examine, in some what less detail, the literature on financial policy
and related issues. These issues are examined because they are relevant for an
understanding of the theory of finance which underpins this thesis. They are examined
in less detail because their influence on the development of our thesis is not as great as
that of the articles examined in this chapter. We state our conclusions on the entire survey

of literature (chapters 2 and 3) in section E of chapter 3.

The 1985 article by Hamada and Scholes reviews the literature on the impact of taxes
on corporate finance. They do so by considering two models: after personal tax model
(including the analysis by Miller (1977)) and before personal tax model (including the
analysis by Modigliani & Miller (1963) and Miller & Scholes (1978)). A comparison of
these two competing models, the after personal tax model and the before personal tax

model, focuses on the relevance of personal taxes in corporate finance and are analysed
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in detail by Hamada and Scholes.

We will focus on the following issues addressed by Hamada and Scholes (1985):
(a) The after (personal) tax theory of corporate valuations

(b)  The before (personal) tax theory of corporate valuations

(©) Implications regarding debt versus equity financing

(d)  Dividend policy implications

()  Cost of capital implications

In particular, we focus on (a) and (b) and comment on a fundamental oversight in Hamada

and Scholes derivation of the before tax equilibrium.

(a) The After (Personal) Tax Theory

Hamada and Scholes incorrectly state that the first after tax equilibrium model which
incorporated personal taxes was the Miller (1977) model. The first such model was the
Brennan (1970) model, which was further developed by Modigliani (1982). The fact that
Brennen pioneered the models incorporating personal taxes was also acknowledged by

Haugen and Senbet (1986) in their review article on Corporate Finance and Taxes.

This thesis will concentrate on after tax equilibrium models. Both Miller (1977) and
Modigliani (1982) models are alternative versions of after tax models. Miller (1977) and
Modigliani (1982) are described in sections B and C below. The version of the model
used in this thesis will be the Modigliani model for the reasons stated in section C. These
reasons are essentially that Miller’s model is theoretically weak (as noted below in
analysing investors’ ability to launder personal taxes on income from bonds as well as
income from equity), and that Modigliani’s model is a comprehensive one. Hamada and
Scholes’ concentration on the Miller model as both the first after tax model and as the
most relevant after tax model therefore is incorrect and this basic error limits the

usefulness of their analysis.

Hamada and Scholes extend Miller’s model by adding the partnership sector of the
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economy to the analysis described by Miller (see section B below). They state that the
equilibrium rates of return must be consistent between the corporate debt, equity and the

unincorporated partnership sectors. They use the following notation :

r, = Before tax rate of interest on taxable government and private bonds

r, = Pre tax rate of return on 100% equity financed investment in corporate sector
r, = Pre tax rate of return on 100% equity financed investment in partnerships

r, = Municipal bond interest rate

7, = Marginal corporate income tax rate

7y = Marginal personal income tax rate of the marginal bondholder
7, = Marginal personal equity income tax rate of the marginal shareholder

7, = Marginal personal income tax rate of the marginal partner

Like Miller (1977), Hamada and Scholes use certainty equivalents to abstract from the
impact of risk. All rates of return are stated as certainty equivalents and consequently the
returns to risky securities (r.) are adjusted for differences in risk. This unfortunately
means that the important role of diversification in risk reduction is not examined by
Miller.

However, Hamada & Scholes deviate from Miller by assuming that the personal tax rate
on equity income is not zero, but is small and constant, thereby explicitly including the
impact of r, in their formulation, along the lines hinted at by Miller (1977). As a result,
the equilibrium after tax return on all equity investmentis (1 -7,) (1-7) r, = r,, that is,
the return net of all taxes from holding corporate equity is equal to the return that
investors could earn from tax exempt municipal bonds (r, , on which investors do not
pay any personal taxes). This equality is required otherwise investors, who are interested
in maximizing their after tax returns, will not hold that security which generates lower
after tax returns than the others. Since it the after personal tax rates that are equalised in
this after tax model, the before personal and corporate tax return (r) that needs to be

generated by corporate equity must be greater than r, , the tax exempt interest rate.

In equilibrium, the net of tax certainty return to the partnership sector must also be equal
to r,. This is so in order to prevent the partnership equity from either being dominated or

being the dominant security.
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The equilibrium r, is determined by the intersection of the demand curve and the supply
curve for debt, as described by Miller (1977) and analysed below. The equilibrium rate
is such that the after personal tax return on corporate debt (ry,.,5)) isequaltor, .

, = 1-7)r,=0-7)A-7)r,=0-7y) 1, (1a)

Thus in equilibrium the marginal investors, that is the investors who are just indifferent
between the after tax return they get from the alternative securities, have tax rates such
that

A-7)=Q0Q-7)A-7)=1-74 (1b)
or, by adjustment, we get T, = 17, t7,-7,7,= 714 (1c)
Again, following Miller (1977), the implication of equation (1a) above is that there is an
economy-wide equilibrium after tax rate of return, r,, which is common to the after tax
risk adjusted returns from the alternative types of investment. This rate of return results
from the more general macro equilibrium considerations and is not derived within the

model.

Miller’s horizontal supply of debt schedule is altered by the presence of partnerships.

Highly taxed partners, whose 7, is greater than r, + 7_ - 7, 7. (see (1c) above), would

prefer more debt in their capital structure. This is because of the tax deductibility of debt

interest, which, at their high tax rates, would reduce their after tax cost of debt to be

below the cost of the alternative sources of finance. On the other hand, partners whose

7, is less than r, + 7, - 7, 7. (see (I1c) above) would prefer more equity finance. Thus

Hamada and Scholes analysis adds the following to Miller’s after tax model :

® They include the partnership sector and show how the marginal tax rates and the
rate of returns for the partnerships are related to those earned in the corporate
sector and on tax exempt municipal bonds,

(ii)  They add the demand and the supply of debt by the partnership sector to the Miller
model to derive an equilibrium model which includes the partnership sector. This

model is illustrated by the following diagram.
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Rate of Return

Demand for bonds

Highly taxed
partners

Equilibrium r,

Supply by

corporations

Pension funds

Aggregate debt (partnerships, government and corporate) market equilibrium.

Hamada and Scholes then describe the before personal tax equilibrium model, and then
go on to discuss the implications of the two competing models ( the after personal tax
model and the before personal tax model) for capital structure, dividend policy, and the

cost of capital.
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(b)  The Before (Personal) Tax Theory

The before tax theory assumes that all personal income taxes, to bondholders, shareholders
and partners of businesses, can be reduced to zero by making use of the various loopholes
in the tax system. As stated previously, Miller & Scholes (1978) were the first to put
forward this view. They also assume that the effective personal tax on capital gains is
zero. Furthermore, they claim that in the U.S.A., the federal tax statutes contained many
easy ways which allow investment at before tax rates of return so that the effective
personal tax rate applicable on dividend income is reduced to zero. This arises because
interest paid on personal debt is deductible in the U.S.A. as long as it is less than dividend
income received. Therefore individuals can take out loans and ensure that the associated
interest payments payable cancel out dividends receivable. The proceeds of loan can then
be invested in one of the many untaxed vehicles and are allowed to pay the before tax rate
of return (like pension, Keogh and IRA plans, and life insurance annuity schemes). The
individual thus can reduce his personal tax on dividend income to zero while at the same
time (a) staying within income tax rules and (b) without increasing leverage because

personal loans are offset by investment in pension or insurance funds.

Therefore investors in the U.S.A. can earn and retain the before tax rate of return on
dividends. Investors can use these procedures effectively to reduce all personal taxes on
savings at the margin to zero (including personal taxes on partnership income and on
corporate bonds). Therefore, personal taxes are not relevant for the determination of

equilibrium and they can be ignored.

In the before tax model (which means "before ’personal’ taxes model"), personal taxes
are irrelevant and only corporate taxes need to be considered. Corporate taxes were
considered by Modigliani and Miller (1963) in their equilibrium model which implied a
corner solution for the corporate debt equity structure. Hamada and Scholes discussion
of the before tax model essentially relies on the Modigliani and Miller (1963) model, to
which they add (a) the partnership sector and (b) the analysis, given in Miller and Scholes
(1978), on the laundering of personal taxes.

They state that in the before personal tax model, the certainty equivalent equilibrium
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relative rates of return, which ensure that all types of securities (partnership debt and

equity, corporate debt and equity, and government debt) are held, would be as follows:

r, = (1-7)r, = 1, = 1, 2
(-7

Equation (2) above shows that the pre tax rate of return required from the projects in the
partnership sector (r,) is the same as the required rate of return on corporate bonds, since
both these type of finance sources are similar to the extent that neither bears the burden
of any corporation tax. In contrast, the projects financed by corporate equity must earn
a rate of return r, , which is higher than both r, and r, , because corporate equity income
is subject to corporation tax, and therefore it must be at the level of grossed up rate, in
order to yield the same net of corporate tax return. Hence 1, is equal to r,(1 - 7).
Hamada and Scholes have not explained why r; is equivalent to ro grossed up by the
corporation tax rate. Presumably, their reasoning is similar to their analysis in the after
tax model in which case they argued that the net cost of corporate debt after taking the
benefit of interest tax deductibility, is r, , the rate offered by the tax exempt institutions.
Their reasoning perhaps is that the corporations can "afford" to pay a higher rate to their
investors because they can treat the interest payments as a deduction against their
corporation tax. We argue below that Hamada and Scholes are mistaken in stating that

Iy is equal to r, grossed up at the corporate tax rate.

The before tax equilibrium as analysed by Harhada and Scholes is depicted in the
following diagram, and the derivation of the demand and the supply curves are discussed

subsequently.



Chapter 2 16

Rate of Return

Supply of debt
by Corporations

Equilibrium r, Demand for.

=a -0 rc Debt

Supply of Debt
by Partnerships

~ Debt

In the above diagram, the demand curve for corporate debt is a horizontal line at a rate
equal to rc(1 - rj. The demand curve is horizontal because in the absence of personal
taxes, the after tax return required by the debt holders does not increase with an increase
in the level of corporate debt. There is no need to offer higher rates of interest, for
example to entice investors in higher tax brackets, because all investors will be willing to
invest at this rate in the absence of personal taxes. The rate is equal to the after corporate
tax return on equity because equity returns are subject to corporation tax where as debt
returns are not. Analogously, the demand for debt is at the rate earned on partnership
equity, because neither of these bear any corporation tax, and, in this model, neither
bears any personal tax. However, Hamada and Scholes do not explain why the demand

for debt is at a level greater than the interest rate on tax exempt bonds, rQ

The supply curve begins with a horizontal section at the rate rc, the pre tax rate of return
earned on corporate equity. The company is indifferent between supplying equity at a
cost of rc (on which investors effectively bear corporation tax, and only earn net return

rc0 " O) or supplying debt at the same rate. However, because of the costs associated
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with increasing leverage (see below), the supply curve begins to curve downwards. A
second horizontal portion, at the equilibrium rate r, (which equals the return on
partnership equity r,) results from the debt supplied by the partnership sector. Like the
corporate sector, the partnership sector too faces costs associated with increasing leverage,
and hence the supply curve slopes downwards. The equilibrium is determined by the

intersection of the two curves, at a rate ry.

As far as implications for capital structure are concerned, for partnerships, with the rate
of return r, = r;, the capital structure decision is irrelevant. This is because in a world
without personal taxes, including personal taxes on partnership income, the cost of debt
and of equity for the partnership sector will be the same. However corporations should
still prefer 100% debt unless there are market imperfections involved. The reason for
debt preference is, of course, that the after corporation tax cost of debt capital is lower
because debt is tax deductible. Therefore, as stated above, for the aggregate supply curve
of debt to slope downwards, there must be some other leverage related costs. Hamada
and Scholes discuss the following conditions which have been mentioned in the existing

literature.

@) bankruptcy costs

(i)  contracting and monitoring costs
(iii) information and signalling costs
(iv)  differential flotation costs

W) incomplete markets, and

(vi) "wasted" tax deductions.
(See chapter 3 section B below for a review of the literature on these costs).
If one or more of these costs exist, the aggregate supply curve for debt will eventually

slope downwards as more and more corporate debt is issued. The resulting equilibrium

as derived by Hamada and Scholes, is shown in the diagram above.
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Two issues can be raised regarding the above version of before tax theory presented by

Hamada and Scholes.

@

(b)

The first issue is regarding the laundering of personal taxes on equity income.
Miller and Scholes (1978), in common with Modigliani and Miller (1958), ignore
the practical difficulties of creating home made leverage. In practice, lending
institutions are not willing to lend to individual investors in order to undertake
transactions in the capital markets or for the purposes of tax arbitrage. The simple
reason for this is because the assets that can be offered as security by the large
corporations often exceed, even proportionately, the assets that can be offered by

an individual investor.

Moreover, Miller and Scholes ignore the disadvantages of investing in "risk free"
pension plans and insurance policies. The mechanisms they outline for laundering
personal taxes on equity dividends could also be used to launder interest receipts
on investments in corporate debt, because their use is not limited to dividend
income only. Thus the personal tax rate on corporate debt interest could be
reduced to zero. The point is that if this is possible, and there is no major
disadvantage of investing in risk free pension plans and insurance policies, then
there is no need to invest in corporate debt in the first place. Taxable individuals
who wish to avoid personal taxes on corporate debt income, need not undertake
the laundering operation, but simply invest in the risk free pension plans which are
able to generate and pay out at the pre-personal tax rates. Corporate debt thus

becomes completely dominated by the pension plans as a risk free investment.

Finally, this argument of laundering personal taxes ignores the vast amount of
personal tax on investment income collected by the tax authorities in the U.S.A.
and in the other countries. Such sums would be nearer zero if personal taxes on
investment income could easily be laundered. Therefore, the foundations of the

before tax model are not sound.

The second issue concerns the rate of return at which the elastic demand curve for



)
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debt is shown by Hamada and Scholes in the before tax model . They do not
describe the derivation of the demand curve in their article, but simply show it as
an elastic horizontal line and state that at the equilibrium, r, = 1,/ (1-7) (see
equation (2) above) . We shall give six different explanations which demonstrate

that the above assertion by Hamada and Scholes is incorrect.

In the after tax model (Miller 1977, see section B below), the demand curve for
debt is described as r, / (1-7°};), where 7°y, is the personal tax rate on income from
bonds for the marginal investor a. The demand curve is defined by the need to
gross up the tax free rate of interest r, in order to induce the taxable investors in
progressively higher tax brackets to hold (that is, to demand) corporate debt.
However, Hamada and Scholes are dealing with situations where there is no
effective personal income tax. Therefore, the demand curve (r,/ (1-7%) )
should simply be a horizontal line at the rate r,, since the rate at which the demand
curve needs to be grossed up ( 7% ) is zero. Therefore the equilibrium rate of

return should be at r,, not at r, / (1-7.), as shown by Hamada and Scholes.

Hamada and Scholes, on page 200, admit while discussing the after tax theory that:
"First, if the shareholders’ personal taxes on dividends can be laundered via the
pension fund / life insurance annuity route, it should also be possible for the
bondholders to do the same to eliminate their personal taxes on interest received.
If this is true, then the demand curve for corporate bonds in Figure 1 will not be
upward sloping, but would remain a horizontal line at r,."

This is precisely what we demonstrated in (1) above. It is puzzling that Hamada
and Scholes state this on page 200 but ignore it in their depiction of the before tax
equilibrium on page 199, where they clearly state that they are in fact assuming
that "investors can use (these) procedures effectively to reduce all personal taxes

on savings at the margin to zero".

This point can also be demonstrated by examining the equilibrium equation in the
after tax model (equality 1a shown earlier in this section) which is reproduced

below.
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r, = (1-7r)r,=0-7)A-7)r,=(0-7y) 1, (1a)

If the rates of all the personal taxes in the above equation ( 7, , 7, and 7 ) are set
to zero, then the above equalities transform into:

, = (-7, = 1, =1, )

Equation 2’ therefore represents the correct equilibrium conditions in the before

tax model, and not equation (2) of Hamada and Scholes.

In the after personal tax model, the equilibrium rate of interest on corporate bonds,
r,, is equal to r, , the before corporation tax cost of corporate equity. If the
personal taxes on equity income are assumed to be zero, then the equilibrium 1,
is equivalent to r, / (1-r)) and to r, / (1-r;), because the after tax equilibrium is
reached when the rate of personal tax on corporate bonds equals the corporation
tax rate (Miller Equilibrium). This equilibrium interest rate requires, on the
demand side, that the tax exempt interest rate r, is grossed up for the personal tax
payable by the marginal investor on corporate debt, as described above. On the
supply side, companies can raise equity at the before corporation tax risk adjusted
rate r,, which, after all taxes is equivalent to the rate r, . Companies will supply
debt if the cost of debt is less than r,, Companies would be just indifferent
between supplying debt and equity when the equilibrium rate of interest rp is equal
to r, , which, in equilibrium in the after personal tax model, is equal to r,/ (1-
7). The supply of corporate debt is infinitely elastic at that level of interest rates
because no supply side disadvantages of debt are allowed for in these after tax
models (note that the downward slope in the supply curve in the diagrarn for the
after tax equilibrium above is entirely due to the partnership sector). Hence the
after personal tax equilibrium is at a level represented by horizontal supply curve
of corporate debt, which is at interest rate of r, (which is equal to

r,/ (1-7) .

In the case of before ("personal") tax model, the demand curve should be
horizontal at the level r, , as explained above. If we assume that in this before tax

model, as in the after tax model, there are no supply side disadvantages of debt,
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then companies should be willing to supply as much of debt as they can at an
interest rate of r, equal to r, ( Modigliani & Miller (1963) corner solution).
However, Hamada and Scholes consider supply side disadvantages to debt in the
before tax model (see below) and presumably these disadvantages come into effect
only at very high levels of debt. These disadvantages should make the supply
curve of corporate debt in the before tax model eventually slope downwards to

below the level of r, (equal to r, / (1-7) ) . The before tax equilibrium will be

‘when the supply curve of corporate debt, which initially is infinitely elastic and

eventually slopes downwards, reaches the elastic demand curve at the level r,.

This in contrast to the level r, / (1-7) stated by Hamada and Scholes as the
equilibrium. However we maintain that if the level r, / (1-7,) is the equilibrium
level in the after tax model, which incorporates personal tax disadvantage to debt
interest, then the equilibrium in the before tax model, in which we do not
incorporate any personal tax disadvantage to debt interest, cannot be at the same
level. Since the before tax model assumes away the personal tax disadvantage of
debt interest, the equilibrium must be at a higher level of corporate debt and
therefore at a lower level of rate of interest. We claim and prove that this lower

interest level is r,, at which the demand for debt is infinitely elastic.

Hamada and Scholes state on page 199 that the equilibrium relative rates of return
should be such that they enable "all financial instruments to be held". However
they go on to depict the tax exempt bonds as a fully dominated security, an
investment in which is an "infra-marginal investment by corporations and financial
institutions, simply offsetting tax-deductible liabilities." They thus appear to reach
equilibrium rates of return which imply that very attractive securities, such as tax
exempt bonds, are dominated by other securities. This appears odd in itself and

leads to an another oddity examined below.

The above leads to an anomaly in the relative (certainty equivalent) rate of return
on corporate equity and the rate of return on tax exempt bonds. The relationship

as given by Hamada and Scholes as in equation (2) above is:
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(1 ST = OO, (2)
1-7)

Rearranging above, we obtain,

AI-790-7)r. = 1, @3

Equation (3) above shows that (certainty equivalent) pre tax returns to corporate
equity, which are subject to corporation tax, must be grossed up twice for
corporation tax relative to return on the tax exempt bonds. This again appears odd
in itself and is a different result from that obtained in the after tax model, under
which corporation equity returns were grossed up only once for corporation tax and

not twice.

All the above discrepancies are resolved by correctly interpreting the before personal tax
equilibrium along the lines suggested in this thesis above. Therefore we assert that the
correct before personal tax equilibrium relationship is given by equation 2’ above, which

is depicted below.
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Rate of Return
N

r Supply of debt
by Corporations

Equilibrium r | : Demand for s
=@1-7)r, . _ : Debt
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. | y P AY

>Debt

In the above diagram, the demand for bonds is a horizontal line at r, . The demand curve
does not rise because there are no personal taxes. It is at a level equal to r, because
investors demand a certainty equivalent net return equal to r, from all investments. Thus
they receive r, from tax exempt bonds (by definition), from corporate equity (because
corporate equity eamns r, which is subject to corporation tax), from partnership equity, and

also from corporate bonds. Hence demand curve is correctly depicted at this level.

The supply of corporate bonds commences at a level equal to r, , the before corporation
tax return on equity income. The disadvantages of debt as leverage increases result in the
supply curve sloping downwards. When the supply curve reaches the level r, ,
partnerships begin to supply debt because at that level of interest rates, they are indifferent
between supplying debt or equity. The disadvantages associated with debt as partnership

leverage increases implies that the supply curve eventually falls again.

The equilibrium is determined by the intersection of the two curves. Equilibrium interest

rate is equal to the interest rate on the tax exempt bonds. This before tax equilibrium
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does not suffer from the six anomalies noted above. It is therefore the correct before

personal tax equilibrium.

The after tax and the before tax models are based on two competing theories. They have
different implications for the tax rates of the marginal investor, the capital structure, the
dividend policy and the cost of capital. With the after tax theory, the rate of personal tax
of the marginal investor is close to r,. In the before tax theory, the marginal investor
driving the equilibrium has a tax rate less than 7., and which is equal to zero at the
extreme. This occurs where there is complete laundering of personal taxes on interest

income, dividend income and partnership income.

The different implications of the above competing theories for corporate financial policies

are discussed below.

(c) Implications for Debt versus equity financing

After Personal Tax Model: In this model, the corporations paying the top rate of
corporation tax should be indifferent between financing their assets with debt or with
equity. They are paying a higher before tax unit cost of debt (ry) with debt capital, but
would receive the full value of the tax deductibility of interest payments equal of (7, +
7,- 7.7,) Ty This equals the risk adjusted cost of equity capital. Therefore the market
value of such companies facing the marginal corporate tax rate is independent of their

capital structure.

Equity financing is better for companies that are not liable for taxation at the top marginal
corporate income tax rate. This is because such companies will not be realising as much
benefit of tax deductibility of interest payments as the companies subject to the marginal

rate of corporation tax. These intra marginal companies should prefer equity finance.

Now assume that the supply curve of corporate debt is not horizontal but slopes
downwards because of the presence of leverage related costs. In such a case, the
equilibrium may be at a point where 7, is below the top marginal corporation tax rate.

The companies paying the top corporate tax rate are receiving more benefit for interest-
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tax deductibility than the marginal companies. The marginal companies are indifferent
between debt or equity. Hence the top corporate rate companies should prefer debt
capital. And, as explained in the above paragraph, companies with a lower marginal tax

rate than that impounded in the pricing of r should use equity finance.

Before Personal Tax Model: As stated previously, in this model, the interest payments
are tax deductible while the equity returns are not. Hence, in the absence of other
imperfections, companies that pay corporation taxes should prefer debt finance to equity
finance (Modigliani & Miller 1963).

(d) Dividend Policy Implications

After Personal Tax Model: If the personal tax rate on dividend income is higher than
the personal tax rate on capital gains, then a company will maximise its after tax wealth
by retaining the after tax profits and investing them in, at worst, a zero net present value
venture. The company should therefore_ prefer to buy back its shares rather than pay
dividends.

However, for shareholders that pay no tax at all, such as pension funds, or for those
shareholders for whom capital gains and income are taxed together such as broker-

dealers, the dividend policy does not matter.

In the U.K. corporate shareholders are one class of investors for whom the effective tax
rate on capital gains though small, is still positive whereas the tax rate on dividend income
is zero. On the basis of this fact alone (that is, ignoring the other implications of the
imputation type of taxation regime), U.K. corporate shareholders, in contrast to the
individual investors, and the pension fumds and broker-dealers referred to above, should
prefer dividends to capital gains.

In the U.S.A. 85% of corporate dividend income is excluded from taxation. With a
corporate tax rate of 0.46, the effective tax rate on dividend income is 6.9%. Therefore
a company has to decide whether the economy wide r,, that is the average personal tax
on equity income, is greater than 6.9% or not - if r, greater than 6.9%, then the

companies which own shares in other companies should prefer to hold dividend paying
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stock.

The dividend policy implications thus depend upon the personal tax characteristics of the
shareholders as well as upon the taxation regime (U.S.A. , U.K. or some other tax
regime). Moreover, the after tax model is not yet fully developed in so far as the tax
status (r,) of the marginal shareholder has not been identified. Its dividend policy
implications are therefore not clear-cut prescriptions.

Before Personal Tax Model: As all personal taxes are laundered in this model, the
irrelevancy of dividend policy is maintained for individual shareholders, pension funds,

non-profit institution and for broker-dealers.

(e) The Cost of Capital Implications:
A project’s cost of capital is given by the following CAPM equation:
ER, =R; + [ERy-R:]18,

where

ER,) = The project’s expected rate of return

Re = The economy’s risk free rate

ER,) = Expected rate of return on the market portfolio

B, = The beta factor, that is the covariance of the project’s rate of return with

the market portfolio’s rate of return, divided by the variance of the market
portfolio’s rate of return.
The After Personal Tax Model: In this model, the appropriate risk free rate to use is
the after tax risk free rate, which is equal to r, in the previous discussions. All the rates
of returns are the after tax rates of return. Our thesis will develop an after tax model,

beginning in chapter 4 to the derivation of the final valuation equation in chapter 7.

The Before Personal Tax Model: In this model, Hamada and Scholes state that the
appropriate risk free rate to use is the before tax rate of r, , which according to them is
higher than the rate r,. They add that the marginal investor in this case is one who has
effectively laundered all the personal taxes on investment income. If this is accepted, then
what Hamada and Scholes fail to state is that the before personal tax rate is equal to the
effective after personal tax rate for an investor who has laundered his personal taxes.

Therefore, as argued above, the equilibrium risk free rate r, should be equal to r,. Hence



Chapter 2 27

Hamada and Scholes have mis-specified the cost of capital under the before tax model.

We began our review of the literature on taxes and corporate finance above by
undertaking an in-depth analysis of one of the more relevant articles on the subject. Our
above review of Hamada & Scholes (1985) has contributed to the literature by pointing
out possible changes to the variables they specify, and also pointing out that they have not

chosen the best of the after tax models then existing.

We will use a model that incorporates personal taxes and, unlike Hamada & Scholes and

Miller, which incorporates uncertainty explicitly, as is done by Modigliani (see section

C below). Before that, it may be appropriate to review Miller (1977) because:

(@  Hamada and Scholes relied heavily on the analysis developed by Miller, and

()] although we disagree with the existing literature, the literature generally regards
it as "the” model which incorporates personal taxes, and thus is relevant to the

subject of our thesis.

SECTION B
Model of Miller (1977)

Generally, as demonstrated by Modigliani and Miller (1963), in the absence of personal

taxes and assuming perpetual debt, the gain from leverage is given by

GL = TD
where
D = the market value of debt, and
T, = the marginal corporation tax rate.

This would lead to a corner solution for optimal capital structure because the greater the
amount of debt capital, the greater is the benefit from tax deductibility of debt. Hence
all firms should be almost 100% debt financed.

However, the observed capital structures do not display anyway near this proportion of
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debt. Capital structure of companies in the major industrial countries shows the following

ratios:

1983 1984

% %
U.S.A. 21.85 24.60
Canada 35.67 38.19
UK. 32.44 28.01

France 56.56 n/a
Germany 35.55 33.92
Japan 21.67 28.84

Note: The table shows the ratio of value of Debt to Debt plus market value of Equity.
(Source: T Rutterford (1986) p495.)

The above table shows that in practice, the debt proportions are much more modest than

the 100% debt finance suggested by MM . Hence we need to examine some explanations

provided to show why companies do not issue more debt.

®

(ii)

Increase in debt capital increases the probability of bankruptcy, thereby increasing
the expected value of bankruptcy costs, and hence, lowers the expected value of
gain from leverage.

Increase in debt capital generally increases the probability that the company’s
taxable income will be insufficient to cover the interest payments on debt capital.
This may have been particularly true in the case of U.K. companies before the
Finance Act 1984, because of the availability of other generous tax shelters. For
example, before this Act, U.K. companies were granted other tax shelters such as
100% capital allowances for expenditure on plant and machinery and 75 % capital
allowances on industrial buildings. As a result of these other tax shelters, many
manufacturing companies had tax losses carried forward or had low taxable
incomes. The availability of tax deductible interest expense therefore was of no
immediate use to them. Therefore, these companies were not in a position to

enjoy fully the tax advantages of tax deductible interest payments and consequently
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debt capital would not be as attractive as it would have been if its tax benefits
could be enjoyed immediately.

As stated earlier, the cost of debt capital may increase as the proportion of debt
increases. The reason for the increase in the cost of debt is that with greater
amounts of debt, debt holders begin to bear more and more of the risks borne by
the equity holders. Hence they demand a greater return. This phenomenon has
become very prominent in the capital markets in the 1980s with an increase in
leveraged corporate takeovers. These are financed by "mezzanine" debt which is
subordinated to senior debt finance. The cost of this debt is considerably higher
than the cost of senior debt finance. The higher cost is to compensate the
mezzanine investors for the higher risk they are undertaking which is present
because of the high debt level of the company. Thus, in practice, high costs may
be associated with high debt levels although this phenomenon is not reflected in
most of the theoretical models.

There could be constraints imposed on the company by existing debt holders, or
the company may be following the market rules of thumb, which prevent the
company from issuing more debt.

The gain from leverage is TD if the benefit is discounted at the rate of the cost
of debt capital. However, this stream may not be as certain as the normal interest
payments on debt capital. For example, the Finance Act 1984 altered the
corporate tax provisions, including lowering T, gradually from 52% to 35%.
Hence probably the benefits from tax deductibility of interest should be discounted
at a higher rate than the cost of debt capital.

The tax advantage to debt at the corporate level may be offset by the tax
disadvantage at the persdnal level. The personal taxes on debt income received by
bondholders may be taxed at higher rates than the equity income received by

shareholders.

These above explanations have been considered by various authors, particularly Miller

(1977), in the context of equilibrium and valuations using models that incorporate personal

taxes.

This article, referred to as the "Miller Equilibrium" also provides first evidence

of divergence between the views of the researchers, Miller and Modigliani, who had
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earlier worked together.

Miller (1977) rejected the bankruptcy costs argument stated in (i) above as an explanation
for the absence of 100% debt capital structures and rather concentrated on the role of

personal taxes mentioned in (vi) above.

Miller has correctly stated that the magnitude of bankruptcy costs was much too small
compared to the potential tax advantage of debt (which could be as high as the corporation
tax rate (t) times the debt level (D)) to explain the low level of debt in the observed
capital structures. His conclusion was based on criticism of the many empirical studies
of bankruptcy costs, including those by Baxter (1967), Van Horne (1976), Warner (1977)
and the managerial behaviour study by Jensen and Meckling (1976). His criticisms

include;:

) The Baxter study related mainly to liquidations of businesses rather than
reorganisations and concentrated on the bankruptcies of individuals rather than
companies. For the purpose of determining the optimal corporate structure, a
study of corporate bankruptcies would have been more relevant. Hence Miller is
correct in stating that the Baxter study of bankruptcies is not relevant in the context

of corporate debt levels.

(i)  The study by Warner on direct costs of bankruptcy of rail-roads shows these costs
to average on 5.3% of the market value of the firm’s securities as of the end of
the month in which the rail-road filed the petition. Warner goes on to state that
if a comparison is made with the value of the firm three years prior to bankruptcy
the direct costs average 2.5%. These percentages of bankruptcy costs imply that
the magnitude of these costs is relatively small in comparison with the tax savings
that can result from increasing the level of debt. The tax savings, in the absence
of personal taxes, will be at the rate of corporate tax, which is likely to be in the
30% to 60% range in European countries or in the U.S.A.. Therefore bankruptcy
costs alone would seem to be of too small a magnitude to explain why the

corporations are willing to forego the much larger tax advantage resulting from
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issuing more debt.

(iii)  Although there are indirect costs of bankruptcy, such as the diversion of the time
and energies of the management and the reluctance of customers and suppliers to
enter into long term commitments, the companies need not bear the burden of these
costs. Miller states quite correctly that the companies could design other forms
of debt contracts with lower deadweight direct and indirect costs. Hence it is
possible to raise or to increase debt and still keep the potential bankruptcy costs

at a very low level.

Therefore Miller correctly rejects the theory that bankruptcy costs disadvantage is of
sufficient magnitude to offset the advantage of debt finance. Instead he concentrates on
the role of personal taxes as an explanation of why there may be an optimal capital
structure for the corporate sector as a whole. Personal taxes influence the optimal
leverage through :

(@) the tax advantages of debt finance, and

(b)  the market equilibrium with personal taxes.

Both these are discussed below.

(a) Tax advantage of debt finance

The gain from leverage, when personal taxes are taken into account in the most simple

setting, is:
GL = 1-(1T)d-T,) D
1-Ty
where:
GL = gain from leverage
D = level of debt
T, = personal income tax rate applicable to income from shares
Tes = personal income tax rate applicable to income from bonds.
T, = corporation tax rate

In the absence of personal taxes, the above expression states that the gain from leverage
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is T.D, as before. If personal tax on income from shares is zero, but income from bonds
is taxed at a positive rate T, at personal tax level, then the gain from leverage is reduced
and this is reflected by 1-t,, in the denominator. The tax advantage at the corporate level
is offset by the tax disadvantage at the personal level. An alternative to income from debt
is to own shares and receive income from shares. If income from shares is taxed at the

personal level at the rate T, then it adds to the gain from leverage (because it is a tax that

ps?

will be avoided if debt is increased and equity is reduced). Hence 1-T,, appears in the

numerator above.

Therefore the relative tax on income from bonds and equity at the personal tax level
affects the gain from leverage. If the tax rate on income from bonds is the same as that
on income from shares, that is, if Ty is equal to T,,, then the gain from leverage is as
before, that is, T.D. However, if the average personal tax rate on income from shares is
less than the tax rate on income from bonds, then the gain from leverage is less than T.D.
The reason is that the advantage of tax deductibility at corporate level is partially offset
by the tax disadvantage at the personal tax level. Therefore while it is still true that the
owners of a levered corporation have the advantage of deducting their interest payments
to bond holders in computing their corporate income tax, these interest payments have
already been "grossed up" by any differential in the taxes that the bondholders will have

to pay at personal tax level on their interest income.

In order to show that the advantage from issuing debt is less than T D, Miller stated that
the tax on income from shares was lower than that on income from bonds because of the

following tax code features applicable in the U.S.A. :

@ Many institutions (non-profit organisations, pension funds, trust funds, etc.) are
exempt from taxes. These institutions would prefer high dividend paying stocks,
and since they pay no personal taxes, the average personal tax on the income from
shares will be lower than the marginal personal tax rate for individual investors.
This statement is true, but not sufficient to prove the point because Miller is trying
to compare the personal tax rate on income from equity with the personal tax on

income from debt. As stated below, to show that the personal tax rate on equity
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income is low is insufficient to prove that it is Jower than the tax rate on debt
income for the same investor.

Capital gains are taxed only when realised and if the shares are held till death, then
capital gains tax is avoided altogether in the U.S.A. (prior to the Tax Reform Act
of 1976). Investors may borrow against unrealised potential gain but the amount

they can borrow may be limited to the gain net of potential taxes.

Copeland and Weston (1983 pp 397) have added the following arguments as to why the

personal tax rate on income from equity will be lower:

(iii)

@iv)

V)

Gains and losses in a well diversified portfolio of equity investments can offset
each other, thereby eliminating the payment of capital gains tax.

In the U.S.A., the first several hundred dollars of dividend income received by
individuals is not taxed.

85% of dividends received by taxable corporations can be excluded from taxable

income, as per the tax code, in the U.S.A..

Most of the above arguments by Miller and by Copeland and Weston are not valid

arguments in view of the following:

(@)

(ii)

(iii)

If tax exempt institutions held bonds, then bonds too will not be taxed at personal
tax level. Hence, even though the equity income received by the tax exempt
institutions is tax free, there is no RELATIVE personal tax advantage to receiving

equity income. Thus Miller’s point (i) above is not valid at all.

Although capital gains are not taxed until the gain is realised, neither is the benefit
of capital gain (i.e. higher amount of cash resources) enjoyed until the gain is
realised. Even if the investor is able to enjoy the "psychological advantage" of
increases in wealth as share prices increase, at the same time he must prudently
make a provision for the accompanying potential capital gains tax.

In relation to Copeland and Weston’s argument given in (iii) above, if capital
gains are largely offset by capital losses in an equity portfolio, then that portfolio

must be very poorly managed indeed. What is relevant is the personal tax
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applicable on the net gains generated in an averagely managed portfolio.
Therefore Copeland and Weston’s argument is quite irrelevant. If their argument
was valid, and capital losses did "eliminate" capital gains in a portfolio, then it
would be an extremely powerful argument for not holding any equity investments
(since they do not result in gains), rather than an argument for holding equity

investment because of lower personal tax rates.

Note that we are not stating that there will be no capital losses on some shares or
even on some portfolios as a whole. What is more important is that the reason
why investors in general invest in equity is because they expect to receive a net
gain (risk premium) compared to risk free investments. Therefore, on average,
gains are expected, and realised, on equity investments, and, on average, capital
gains taxes are payable on equity investments. Therefore, Copeland & Weston’s
argument is not a relevant one.

Income from shares in the U.K. has the following effect because of the special
income tax rules for dividends where the imputation system of taxes is in use.
Under this system, investors receive personal tax credit at the standard rate of
personal tax along with the cash dividend income. The companies have to pay
Advance Corporation Tax at the corporate level whenever they pay dividends.
However, companies which have sufficient corporation tax liabilities arising from
their U.K. activities, or companies which receive sufficient U.K. dividend income,
suffer no extra tax burden because any ACT paid by the company can be offset
against their mainstream corporation tax liability. The only disadvantage is the
burden of the timing difference of tax payments, because the tax payments need
to be made a few months earlier if dividends are paid. Ignoring this timing
difference because it is not material for U.K. income generating companies, we
can state that at the corporate level, this imputation system causes no extra burden
( overseas and loss making companies are an exception), and at the personal tax
level, there is a distinct advantage (because of the tax credit) compared to income
from bonds for individuals in the U.K.. Thus in the U.K., because of the
imputation system of taxation, the personal tax rate on dividend income is lower

than the personal tax on income from bonds.
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(v) In the U.K. dividend income received by companies is termed as Franked
Investment Income and is not taxed again in companies that receive dividends.
Income from bonds held as assets by companies is taxed. Moreover, in the U.K.
since 1982, capital gains tax computations allow an "indexation allowance" which
is based on the annual changes in the retail price index. Therefore the base cost
of an asset can be increased by this indexation allowance. The amount of capital
gain that is taxed is therefore reduced. This is another advantage to income from

shares.

In conclusion, it can be said that income from shares is subject to lower rates of personal
taxes in the U.K. than income from bonds. However, the reasons why it is so, namely
the imputation system, the indexation allowance and the treatment of franked income, all
of which are specific to the tax code in the U.K., are different from those put forward
originally by Miller or by Copeland and Weston. These authors were therefore incorrect
in their interpretations of the tax codes they looked at. Therefore in the U.K. we can
accept that the personal income tax rate on equity income is lower than the personal tax
rate on debt income. This point will be fully illustrated with explicit calculations of
weighted averages of the tax rates in chapter 6. However, even though we agree that the
personal tax rate on equity income is lower than income from bonds in the U.K., it can
not be assumed to be zero, as is done by Miller (Miller states that he assumes zero tax on
equity for the sake of simplicity only but goes on to state that the effective rate at the
margin on equity income is likely to be so close to zero that the assumption of zero rate
is not so wide off the mark). Miller presents arguments which attempt to justify that the
tax rate on equity income is low or zero, while ignoring a much more obvious and
compelling argument which shows that the personal tax rate on equity income cannot be
close to zero. The latter is shown by even a casual observation of the vast amounts of
taxes on dividend income collected by the tax authorities in the U.S.A., and even in the
U.K., and is sufficiently compelling to conclude that the tax rate on equity income is not
zero. However Miller chooses to ignore this evidence and instead he incorrectly assumes

that the tax rate on equity income is low or zero.

We continue to examine how Miller uses the above differences in the personal tax rates
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to derive a market equilibrium for the optimal level of debt in the capital structures.

(b) The Market Equilibrium with taxes

Miller assumes the following:

)] personal tax rate on income from shares is low and for simplicity, that it is zero,
(i)  all bonds are riskless (for simplicity), and

(iii)  there are no transaction costs, flotation costs or surveillance costs.

The equilibrium in the market for bonds under the above assumptions is shown in the

following diagram.
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EQUILIBRIUM IN THE MARKET FOR BONDS

RATE OF INTEREST

QUANTITY OF
BONDS OUTSTANDING

In the above diagram, rOrepresents the minimum interest rate at which corporations could
issue bonds, which is equal to the exogenously determined interest rate on tax exempt
municipal bonds. The supply curve rgB) is assumed by Miller to be infinitely elastic at
the rate rQ) grossed up by the corporation tax rate. The rationale for this assumption of
infinite elasticity of supply at this level is that with interest rates below this level, the
effective after tax cost of debt will be attractive enough for unlevered companies and they
will increase the supply of debt. Above the rate 1,,/ (1 - T9, where Tcis the corporation
tax rate, all corporations will find equity to be the cheaper source of finance because the
after tax cost of debt will be greater than rc, the exogenously determined rate. Therefore
the supply curve is infinitely elastic at a rate equal to r0/ (1 - TJ. This argument is not
valid if one considers costs associated with the supply of debt, and this criticism is

elaborated upon when discussing Modigliani (1982) in the next section.
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The demand curve for bonds is labelled r,(B). The intercept r,, which is the rate of
interest on fully tax-exempt bonds (such as tax exempt municipal bonds in the U.S.A.),
is the minimum rate at which there can be effective demand for the corporate bonds. The
horizontal portion of this curve r,(B) represents the demand for fully taxable corporate
bonds (that is fully taxable at the personal level by the investors) by fully tax exempt
institutions. This is so because only these investors would be indifferent between holding
taxable corporate bonds or tax exempt municipal bonds - there is no taxation at personal
level for tax-exempt institutions so they would be indifferent between these two types of
bonds (note the assumption that the bonds are riskless). It is, however, disadvantageous
for investors who have to pay personal tax to hold taxable corporate bonds at this rate of
interest; they would prefer municipal bonds. (One important restriction that could be
considered here is the results if the supply of municipal bonds were limited. Miller does

not consider this.)

To entice personally taxable investors into the market for corporate bonds, the rate of
interest on taxable corporate bonds should be increased so that the after personal tax return
of the bondholder is at least r,. In order to do this, the rate of interest must be grossed
up by the fraction 1 / 1-T%,;, where T*,, is the personal income tax rate on income from
bonds of the marginal investor. Since the personal income tax rate is progressive, the
interest rate demanded on taxable bonds has to keep rising as investors move into higher

and higher tax brackets. Therefore the curve slopes upwards.

Equilibrium in the corporate debt market is determined when the two curves intersect -
which is when the rate of interest is r, / (1-T,), the interest rate on tax-exempt municipal
bonds grossed up by the corporate tax rate. Therefore D* represents the optimal amount

of debt for the corporate sector as a whole.

However, there is no optimal debt-equity ratio for a SINGLE firm. Companies that
follow a low-leverage strategy will find a market among investors taxed at high rates and
vice versa. This is because Miller’s analysis includes heterogeneous investors in terms
of the personal taxes that they bear. Thus investors with high taxes will hold tax exempt

bonds and those with low taxes will hold corporate bonds (because these offer higher rates
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of return). Once such a clientele is established, an individual firm cannot increase its
value by increasing leverage and the value of leverage to an individual firm is zero. What
will happen when a firm changes its leverage is that its clientele will change, so that it
is only the tax characteristics of its clientele that will be different, leaving its market value
unchanged. Therefore the value of the firm, in equilibrium, is independent of its
leverage, despite the deductibility of interest payments in computing corporate income tax

and although there is an overall optimal level of debt for the corporate sector as a whole.

In the above equilibrium, the market interest rate on corporate debt is grossed up by the
taxes of the marginal bondholder, whose personal tax rate in equilibrium is equal to the
corporation tax rate. Therefore infra-marginal investors - that is, tax exempt institutions
and individuals in low tax brackets, benefit from what might be called the bondholders’
surplus, that is, they receive a higher post tax income than would be necessary to induce

them to invest. On the other hand, if these low tax investors wanted to borrow instead,

then they would have to pay a market rate of interest which is higher than r, because the

equilibrium market rate under this model , is r, grossed up by the corporation tax rate.

Miller’s model thus enables one to derive the optimal debt equity ratio for the corporate
sector as a whole, while using the influence of the personal tax rates and while correctly
ignoring the effect of bankruptcy costs on equilibrium. This represents a significant
contribution although, as has been noted in various places above, Miller’s reasoning has
not always been sound. A better model (because it fully takes into account risk and
diversification, and because it does not attempt to contrive zero tax rate on equity income)
for analysing the role of personal taxes in determining not only the tax advantages of debt
but also in determining the valuation of projects and the cost of capital, is Modigliani
(1982) described in section C below.

Prior to examining the Modigliani model, we complete this section by examining how
some of Miller’s assumptions can be relaxed in order to obtain more realistic models.

The following factors can be considered:

)] positive tax rate on income from shares
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(ii)  riskiness in debt finance

(iii)  bankruptcy costs

(iv)  a borrowing rate for individuals which is higher than the firm’s borrowing rate

W) non-debt tax shelters

(vi)  portfolio considerations: investors who may want to invest in one type of firm
because of clientele effect may nevertheless wish to hold securities of other types

of firms from the diversification point of view.

In a more realistic setting, when all the above are taken into account, the firm benefits
from leverage. In particular, regarding (iv) above, the firms normally borrow at a much
lower rate than individuals and therefore corporate debt is valuable to individuals because
it enables leverage to take place at a lower cost (that is, at a lower rate of interest).
Factor (v) above was considered by De Angelo and Masulis (1980 - see chapter 3).
Factor (vi) is extensively considered by Modigliani (1982 - see section C below) and
Auerbach (see section E below). The effects of the remaining factors [(i) to (iii)] are

therefore considered below.

()] Positive Tax Rate on Income from Shares

If there is tax on income from shares, then there are two effects, demand effect and
supply effect. the demand effect is that investors demand less of equity. Therefore they
demand more debt and increase the equilibrium interest rate. The supply effect is that the
horizontal line rises to a rate of interest represented by r, / (1-T,) (1-T,,), where T, is the
personal tax rate on equity income. The equilibrium interest rate is grossed up not only
by the corporation tax rate but also by the personal tax rate on equity income. The
equilibrium rate will be higher, because we are increasing the burden of taxes on equity
income, equity financing will be less attractive, and the companies will therefore be
willing to pay a comparatively higher rate of interest on corporate debt. Therefore
equilibrium market interest rate (T*,5) is higher than it would be if personal taxes on equity
were zero. If the "equilibrium" interest rate is so high that the implicit personal tax rate
(implicit in (T%,;) may be greater than the top rate of personal tax, in which case there is
no market equilibrium. In such a scenario, the after tax interest rate on corporate debt

will be so attractive compared to the after tax rate on equity income that no one would
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wish to hold common shares because of their relatively low expected financial returns.

(ii)  Riskiness in Debt Finance

Risk can be incorporated into the analysis by reinterpreting all the before-tax interest rates
as risk-adjusted or certainty-equivalent rates. With risky debt, however, the present value
of interest tax shield is lowered because of uncertainty as to whether there is sufficient
taxable income to fully benefit from the tax shield. Hence to entice firms to issue risky

debt, the risk-adjusted supply price would have to be less than r, / (1-T,).

(i) Bankruptcy costs

As in the above case, in order to induce firms to issue debt in the presence of bankruptcy
costs, the risk adjusted supply rate would have to be lower than r, / (1-T,). Therefore
part of the costs are shifted to the bond buyers in the form of lower risk-adjusted rates of

interest in equilibrium.

The above adjustments modify equilibrium interest rate reached but most of Miller’s

results essentially remain unchanged.

The Miller Equilibrium model, with its implications that while there is an optimal level
of debt for the corporate sector as a whole, there is no optimal debt-equity ratio for a
single firm, has been commented upon by many financial economists concerned with the
impact of taxation on corporate financial structure. This model also represents a
divergence in the view of Miller and Modigliani - with Modigliani taking a different

view, which is described in the next section.

From the point of view of our thesis, we would like to include explicitly risk in our
recommended model. We do so in the model we derive in chapters 4 to 7. Therefore we
do not rely particularly on Miller (1977), but instead on Modigliani (1982) which we
believe is better at presenting a more relevant and comprehensive model, as discussed in

the next section.
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SECTION C
Debt, Dividend Policy, Taxes, Inflation and Market Valuation
Modigliani (1982) noted that the following points were stated in the literature to explain
why the companies did not adopt 100% debt finance, as was implied by the MM (1963)
hypothesis with corporate taxes:

(@)  On supply side

@) Bankruptcy costs reduce the expected value of cash flows

(i)  Agency costs to protect creditors increases with extra debt. (Jensen & Meckling
[1976] Chen & Kim [1979]).

(iii) For firms with true growth opportunities, there is the cost of foregone valuable

opportunities or moral hazard (Myers [1977]).

(iv)  Increased probability that income will be insufficient to fully utilise the tax shelter
(Brennan and Schwartz [1978]; De Angelo and Masulis [1980]; Cordes and
Sheffrin [1981]).

(b)  On demand side

Miller Equilibrium (1977). As described in section B above, Miller argues that on the
basis that the supply of debt is infinitely elastic and assuming that the top marginal rate
of personal tax exceeds the corporation tax rate, then in equilibrium, the market value of
leverage to an individual firm must be zero. Modigliani disagrees with Miller’s

conclusion.

Modigliani’s comprehensive model is described in this section. Modigliani begins by

noting the following weaknesses in Miller’s analysis:

()] Miller dismissed factors limiting the supply of debt. Modigliani states that the
supply of debt has associated costs. Therefore at equilibrium, the marginal benefit
of debt (tax advantages) is offset by the marginal cost of debt (bankruptcy etc.);
and therefore in equilibrium, debt must be valuable (that is, tax advantages must
be positive) to an individual firm. Therefore leverage is a serious issue of

financial policy.
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(1))  Miller assumed that the rate of return on tax-exempt securities (municipal bonds)

was exogenously determined.

(i) Miller’s model implied a counterfactual equality between the ratio of tax exempt
to fully taxed interest and its relationship to the corporate tax rate. This
relationship was not supported by the interest and tax rates actually applicable in
the U.S.A. over any period of time(Gordon and Malkiel) [1981]; Skelton [1980]).

(iv)  Basically, Miller had failed to take account of the role of diversification, in a

world of uncertainty and risk aversion, in determining the market equilibrium.

Therefore Modigliani develops a model in the mean-variance framework, using models
developed earlier by Brennan (1970), Elton and Gruber (1978) and Auerbach and King
(1981). This Modigliani model will be used extensively in this thesis and therefore it will
be critically analysed in Chapter 4. Instead, we concentrate in this chapter on the
conclusions reached by Modigliani in his article. Therefore, in order to limit repetition,
the description of the model here is brief and only introduces the various concepts used

by Modigliani.

Modigliani assumes:

)] That although the cash flows from projects are stochastic, the cash flows associated
with debt are both permanent and riskless

(i) Dividend flows too are permanent and riskless

(iii)  The value of shares increases directly with retained earnings, which are stochastic
because the returns from projects are assumed to be stochastic.

(iv)  Investors expect earnings in real, as opposed to nominal, terms

(v)  Taxes are levied on nominal income.

An investor will expect income in the form of dividend income and capital gains on his

equity investments. His real expected cash flows, net of corporate and personal taxes,

under the above assumptions, are given by the following equation for the expected return

on equity :
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y* = n"{[wr.(RD,)-RD, +pD;- 416" + A0 - 7S, }
= n”[ (g-1.D) 6. + A (0,9, - 7, pS; ] [Eqn II.1]
Here r, = corporate tax rate
T = capital gain rate
T, = personal income tax rate
0, = 1 -7, where x = ¢ (Corporate), g (Gains) or p (Personal) tax. 6,s

therefore are proportions of cash flow after deduction of the
respective tax.

m = cash flow (EBIT)

n = 6 u, that is earnings of a company (before interest deduction), net

of corporation tax at the statutory rate = .

M] = variance covariance matrix of tax adjusted cash flows
S = market value of equity

D = net corporate debt (market value)

\% = S + D = market value of the firm

A = dividend payment

R = nominal rate of interest

P = rate of inflation

r = R-p = real rate of interest

I, = 9, (R-p) = real interest rate after personal taxes

I, = 6. (R-p) = real interest rate after corporate taxes

n" = The proportion of equity of company i held by the investor m.

In the first equality of equation II.1, Modigliani obtains retained earnings by deducting
the corporation tax (7)), interest payment (RD,), and dividends (4) from earnings before
tax and interest (x)). The real value of debt decreases with inflation, and this gain to the
equity holders is reflected by the term pD;, which forms part of the retained earnings.
This increase in retained earnings is subject to capital gains tax - therefore the net of tax
(6,") cash flow is considered. Modigliani assumes, like most other researchers, that
capital gains are taxed as they accrue. In chapter 6, we show how the more realistic

assumption of taxation of gains when realised can be incorporated in the valuation model.



Chapter 2 45

Similarly, dividends net of personal taxes are denoted by A 6,". As the earnings are stated
in real terms, the equity investor gains because of inflation since the debt obligation is
fixed in nominal terms. The term 7,* pS; measures the personal capital gains tax on the
inflation portion of the rise in the nominal value of shares, since investors who own shares
in the U.S.A. are subject to gains tax on the nominal gains, with no allowance for
inflation. This latter term would need to be altered for the U.K. (since the inflation

indexation allowance introduced in 1982) and this will be done in the subsequent chapters.
The second equality of equation II.1 rearranges and simplifies the terms.

In addition to investments in risky equity, whose return net of taxes is given by the above
expression, the investor m will hold the remaining portion of his investible wealth w*, in
risk free assets. Risk free assets yield interest income which is subject to personal income
tax. The total expected portfolio return to the mth individual, with wealth w”, is the sum
of his net interest income on risk free assets and on the risky assets, and is given by the

following expression:

i = (W™-Ln"S) "+ n” [ (-1, D) 6,°+A (6,7-6,)-7." pS; ]
[Eqn I1.2]
Equation II.2 has two terms, the first one measures the real net of personal tax interest
income from wealth in risk free securities, and the second term is net income from risky

securities.

Modigliani proceeds by defining investors’ utility in the mean variance framework, that
is the utility increases with the mean expected return on the investors portfolio, as
described above, and decreases with the variance of his portfolio return because the
investors are risk averse. Modigliani then derives the market equilibrium conditions and

simplifies them in order to derive equations for the valuation of securities.

We derive the valuation equation in detail in chapter 4. Here we simply note that the
resulting valuation equation and then go on to analysing its policy implications. The value

of equity ( S, ) derived from above equation is:
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SS= (4 -1.D)8, +1LD, -4 6,-96,

1 1

I, +Bi1r+prg r, + pr,

where the new variables are defined as:

L = leverage = 1- _r 90,
r, +pr,

T = Market Risk Premium

B = See below

1

Modigliani defines asset beta factors as:
B, =cov( w , u )

v, Vv

1

The above definition of beta factors given by Modigliani is incorrect, even within the
context of the specific definitions used in his model. The covariance term should be
divided by the variance of the returns on the market as a whole, as proved in
appendix Al. This omission is examined in appendix Al. This omission has not
been picked up during the reviews of this Journal of Finance article or in the
Erratum in a subsequent Journal of Finance (June 1993, page 1041). In the

following chapters, the correct definition of the beta factors is used.

The above model, which includes personal taxes, is then used by Modigliani to state the

following implications for financial policy:

@) In the absence of inflation

(i) Leverage: Taking the benefit of diversification into account, the value of leverage,
L, is independent of the supply of bonds and depends instead on the weighted average tax
factors 6,, 6, and 6., which represent net of personal, capital gains and corporate tax
cash flows respectively. Using estimates from U.S.A. tax codes in 1982, Modigliani
calculates the value of leverage to be around 1/ 3 of the value of permanent debt. This
is lower than the value of leverage when only the corporate taxes are taken into account.
The tax advantage of leverage is reduced because personal taxes on debt interest income

are higher than personal taxes on equity income in the U.S.A. .
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There are two main differences in the value of leverage derived by Modigliani from that
derived by Miller. Modigliani’s above analysis states that leverage is valuable at the
margin for an individual firm. Secondly, the tax rates implicit in the above valuation
equation are weighted averages of the marginal tax rates of investors. In contrast, the
Miller model is driven by the tax rates of the marginal investor. Modigliani’s analysis,
rather than Miller’s analysis, is more likely to be correct because:

@) Leverage must provide tax related value to an individual firm which offsets the
non-tax disadvantages of leverage (bankruptcy costs etc), otherwise firms will not
be levered,

(b)  the marginal tax rates implied by Miller analysis are not borne out in reality.

(ii) Dividend Policy: 6, can be taken to be larger than ¢, in the U.S.A.. Therefore, the
payment of dividends reduces the market value of the firm. However, in the U.K., 6,
cannot be assumed to be larger than 6, because of the U.K. tax code features, namely the
imputation system and the franked investment income provisions, described previously.
hence payment of dividends in the U.K. should add to the value of the company and this

is shown in chapters 8 and 9 when we use tax rates applicable in the U.K. .

(b) Impact of Inflation

(i) On interest rates: Modigliani agrees with the conclusions reached by Feldstein (1976)
and Summers (1981a) that the nominal interest rate should not rise only by p, the inflation
rate, as stated by Fisher’s Law, but by p / 6, which is the relevant rate in the presence
of personal taxes. This is so because in the presence of personal taxes, an investor who
receives ( before tax ) compensation for inflation at the rate p, will be worse off in after
tax terms, as compared to the no inflation case. He will be worse off because he has to
pay personal taxes on the nominal interest income that he receives. Therefore, to fully

compensate a taxed investor, the nominal interest rate should rise by p / 4, , if the

P ?
inflation rate is p. _

(i) On leverage: Inflation has a large positive effect on the gain from leverage mainly
because debt is fixed in nominal terms; therefore the real burden of debt decreases with

inflation.
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(iii) On the market value of a stock: The impact of inflation on S, the market value of
stock, through x~ will be negative and will conflict with the positive impact of inflation
through leverage and through the real interest rate r,. The negative impact of the former

(through taxation of paper profits) is likely to be the dominant effect.

©) Implication of uncertain tax savings, dividends and earnings
The model described above assumes that the cash flows associated with interest payments,
taxes and with dividends are certain and consequently, these cash flows are discounted at
the after tax risk free rate. Modigliani considers the case where the interest and dividend
payments and their tax consequences are stochastic. In order to do so, he treats the
following as given:

d = D/pu = the debt-equity ratio
8, = Alyu = the pay out ratio
The definition of debt equity ratio is unusual, since Modigliani is defining debt balance
as a proportion of the income generated. This unusual definition is however necessary

in order to keep the model tractable. The valuation expression now becomes

V;

= w0, +d @ +pr,-18)-5,0,-0)1/ (x, +pr, + B'n)

In the above valuation equation, all of the cash flows in the numerator are divided by the
risk ( and tax ) adjusted discount rate. This follows from the assumption that all types of
cash flows to the investor are stochastic. In this model, the tax parameters (6,, 6,) are
averages of the individual investors’ tax rates weighted by their share in the market ( as
in the previous model ), B, is a similarly weighted average of the B; of the individual
portfolios, and = is the spread between the overall after tax market return on equity and
the average after tax interest rate. The gain from leverage (L") now decreases, relative
to the previous model (see ai above). The reason is that debt earnings are stochastic, in
contrast to their being certain cash flows in the previous model. Therefore the tax
benefits are discounted at the risk adjusted discount rate, instead of the risk free discount
rate as in the previous model. Therefore, the discounted value of leverage is lower in this

model.
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L'=dv, = L, +pr)

1

a Bx + 1, + pr,

The gain from leverage in the uncertainty case is about one third the gain in the certainty
case, using U.S.A. tax rates and assuming inflation is zero. The effect of dividend policy
is also the same - in the uncertainty case, the disadvantage of dividends is again about one
third of that in the certainty case (using the tax code applicable in the U.S.A.). The
reason again is because in the second model, we discount the cash flows associated with
dividends at a risk adjusted discount rate, instead of the risk free discount rate that was
appropriate in the first model, where we assumed the dividend cash flows to be non-

stochastic.

If inflation is present and increasing, then the gain from leverage in the uncertainty case
increases at a slower rate in comparison with the certainty case. Modigliani’s estimate of
the benefit from leverage in the uncertainty case (of approximately 0.10) is very low.

However, his estimate is not inconsistent with the estimate provided by Masulis (1981).

(d) Individual Portfolio composition
The mean variance approach implies that the optimum portfolio of every investor will
include the same fraction of every firm’s equity in the absence of taxes, and with uniform

risk aversion. This is the accepted result of the CAPM model without taxes.

This is no longer true when investors are taxed at different rates of personal taxes. This
proposition has also been stated by Black (1974, 1973), Elton and Gruber (1978), Gordon
and Malkiel (1981) and Auerbach and King (1983). By rearranging the earlier valuation

equations, one gets the proportion of a firm’s value held by an investor m as:

" =A {T"1+LMI"[(-tD)T,"-T,"A] }

¥ A
where T, = (" +pr, /1, +pr) [ (6,7
T, = 0 -{@ " +pr /@ +pr)o,} )/ (6)?
T = [6,-0)-@" +pr)/ @ +pr) (6,-6,)]1 1 (6,°)?
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The above equations show that the investor’s shareholding is inversely related to his risk

aversion, and but is influenced by the ratio of his personal tax factors ( referenced by

superscript m ) to the average tax factors of the market as a whole.

The implications of taxation for portfolio composition are as follows:

®

(i)

(iif)

When all investors are taxed equally or if there is no personal tax, then every
investor holds a proportion of the market portfolio, inversely related to the

investor’s risk aversion.

If individuals are taxed differently, but (a) gains and income are taxed at the same
rate for the same individual (ie. 6,> = 6,) and (b) there is no inflation (or only
real interest is taxed), then each portfolio consists of a proportion of the market
but that proportion depends on the investor’s tax bracket, 67, relative to the
average tax rate (implicit in A). The proportion held by investor m, that is n® ,
increases with investors’ tax brackets. The reason for this is that a higher tax rate
means an equal decline in the return from either equity or debt, but it also involves
a decline, ceteris paribus, in the variance of the after tax income from equity,
which makes equity relatively more attractive. The variance of after tax equity
income declines because as greater proportion of income is leaked in the form of
personal tax, the remaining cash flow is proportionately reduced and therefore it

has a lower variance.

If both individuals and sources of income are taxed differently, investors will hold
different proportions of the equity of any given firm depending on both their tax
rates and their risk aversion. However, if two investors, say m and m’, have
identical tax rates, then the proportion of their portfolio represented by shares will
depend upon their risk aversion - ie. n® / n®' = 4’ [y~ Therefore, in
principle, every investor could secure an optimal portfolio by combining positive
or negative debt with a share of a single fund which held securities in the relative

quantities appropriate to his tax bracket.
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Besides the effect of differential tax rates between individuals and between income
sources, Modigliani also describes the effect of the firm’s characteristics and of inflation
on portfolio composition and on the extent of variation in optimal portfolios of different

investors.

The main conclusions of the Modigliani model, which includes personal taxes, are

summarised below:

(@  Leverage is valuable but the value of leverage is small if the market regards the
tax savings associated with debt interest as stochastic rather than as a sure
perpetuity.

(b) Inflation should increase the value of leverage.

©) The payment of dividends will reduce the value of the firm (using U.S.A. tax
code) but again the effect could be small if the market regards the associated taxes
as uncertain rather than as certain perpetuities.

(d) Differences in tax rates between investors and between types of income will result
in clientele effects. Moving from the lowest brackets to the highest, one should
find a steady rise in the share of the portfolio invested in stocks with low dividend
yield (and consequently high growth) and with relatively low equity betas (due
mainly to low leverage). The reduction in the dividend yield of stocks and in their
leverage referred to above results from the increase in tax disadvantage of
dividends, and decrease in the relative tax advantage of debt, as the personal tax
rates increase. However, the differences between the portfolios of the highest and
the lowest tax brackets is much less than that implied by Miller’s comer type
solution. Modigliani’s results (but not Miller’s) are supported by the observation
that the portfolios of investors do not consist either of only equity or of only debt;

hence Modigliani’s model is more realistic and better than the Miller model.

The main contribution made by Modigliani is to include risk reduction, diversification and
inflation in a model to obtain the after personal tax returns in a very rich equilibrium
model. We accept this model as "the" after tax model and develop it further in this
thesis. Thus, in chapter 4, we derive the model equation by equation, pointing out couple

of areas where we feel the derivation could be somewhat improved. In chapter 5 and
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subsequent chapters, we develop the model further until we obtain our model in equation

7.22 in chapter 7.

Modigliani has relied essentially on the pioneering work done by Brennan (1970) in order

to derive his model. Brennan’s contribution is examined next.

SECTION D
Model of Brennan (1970)
The pioneering work for incorporating personal taxes to estimate the cost of equity capital
using CAPM was done by Brennan (1970). This fact was surprisingly not noted by
Hamada and Scholes in their review article (section A above). The foundations of the
Modigliani (1982) model were laid by Brennan. Therefore it is appropriate to briefly

examine this pioneering contribution to the issue of personal taxes and cost of capital.

Brennan (1970) criticised Farrar and Selwyn (1967) for rélying on measuring net income

received after all taxes to derive market equilibrium. He stated that such an approach

ignored the opportunities available to investors to trade in financial assets and sell those
securities which resulted in lower post tax income. Therefore proper consideration of
personal taxes required proper valuation principles and models. Brennan therefore used

the CAPM mean-variance approach.

Brennan assumed that the investors’ utility depended on the mean and variance of the

after tax returns on their portfolios. Brennan assumed that dividends were certain and

known. Therefore the only uncertainty related to the end of the period value of securities,
which would affect only capital gains, and hence only capital gains tax entered the

calculation of the after tax variance, as is shown below:

s: = _’i;l ;i:=1 Sy X, Xs (1-Tp?
where: S/ = Jportfolio variance
Sy = covariance between securities j and k
X, Xy = proportion of security owned by investor i

T, = capital gains tax faced by investor i.
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Brennan derives the following after tax model incorporating :

(1)  known and therefore non stochastic dividends,

2 the after tax variance of returns, which is reduced by capital gains taxes applicable

3) the investors’ ability to borrow and lend at the risk free rate

(4)  and tax deductibility of personal borrowing.

This model can be written as:

R-r
where: R
R

j

T

Therefore K-

H

8

Hcov R, R )+ TG, -1)

expected return on an asset
rate of return on an asset given by = ; + d, - P, where 7 ; is

P;
the unknown share price at the end of the period and d; and P, are
the known dividend and current price respectively
risk free rate of interest

€xcess return

[ w I w, =1 U/
1 -tz 2 U
1-T,

covariance between pre personal tax return on this security and
market portfolio

(T,-T) / (1-T) where T, and T, are weighted averages of the
personal tax on dividend income and capital gains tax

prospective dividend yield (d; / P).

Brennan’s model is essentially a CAPM model which incorporates the average personal

tax characteristics (in variables H and T). The expected excess return on a risky project

j (that is, K, - 1) is equal to the risk of the project (measured by the covariance of the

return on the project with the return on the market portfolio) multiplied by the factor
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reflecting the risk aversion of the market as well as the tax characteristics of the
participants. The required excess return includes the term T (5, - r). This measures the
adverse impact due to taxes on dividend income being higher than the taxes on capital
gains. Therefore, increasing dividend yield, through the impact of dividend taxes which

are higher than capital gains taxes, will increase the risk premium demanded by investors.

Brennan’s contribution to the subject includes the incorporation of the weighted averages
of the tax rates of the investors in the valuation model. He was also able to consider the
application of different taxes on different types of income. His model was used by
Modigliani(1982). The Brennan model is not derived in detail here in order to avoid
repetition because the Modigliani model will be derived in detail in chapter 4. However,
two errors noted in the derivation, one made by Brennan and the other made by

Modigliani, are noted below.

The variable H should be multiplied by M, the market value of all the securities.
This error is made by Brennan in his summation, but this error is not repeated in
Modigliani (1982), where the correct formulation is used. However, as stated in section
C above, Modigliani incorrectly states the CAPM beta factors to be the covariance of the
rate of return to the company with the market rate of return. He did not divide the
covariance by the variance of the market rate of return. The measure of risk used by
Brennan ( Cov (Rj, Rm) also does not include division by the variance term, and it is

incorrect to do so. These errors are proved in appendices A1 and A2.

The contribution made by this review of literature thus also includes pointing out the
above errors in published literature, including the errors made by Modigliani and by

Brennan in defining risk factors.
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SECTION E
Models of M A King and A J Auerbach
In section B above, the Miller model which considered the impact of personal taxes on
financial policy under certainty was introduced. The direct relevance for the cost of
capital calculation is limited because Miller was working under the assumption of
certainty, or using certainty equivalents. Thus Miller failed to properly take account of
diversification and its impact on equilibrium values. In section C above, we considered
Modigliani’s equilibrium model with personal taxes, uncertainty and other factors thereby
deriving a very rich equity valuation model. However, his interest was primarily in
considering the impact of financial policy rather than directly deriving the cost of capital
measures. However, in the subsequent chapters, we wish to derive cost of capital
measures after adapting his model. The existing literature also includes some articles
on the derivation of cost of capital in the presence of personal taxes, notably those by A
J Auerbach and M A King. Their contributions which will be examined below are in King
(1974), where the focus is on the cost of capital issue, and in Auerbach (1983), which is

a comprehensive survey article again focusing on the cost of capital question.

King (1974) showed that in a world of perfect certainty, the cost of capital in the presence
of personal taxes would still be the rate of interest (i) on debt provided that there were
no constraints on the firm’s financial policy. We use the notation used in the original
article so that we can make criticisms using notation which is consistent with the original

article and therefore avoid confusion.

The cost of capital would be i regardless of the method of the financing of investment.
However, because of tax differentials, investors could profit at the expense of the tax
authorities - therefore there are legal constraints on firms to prevent tax avoidance.
Taking these constraints into account, the cost of capital becomes a function of the optimal
financial policy. On the assumption that the tax system is based upon economic
depreciation allowances, that there is no inflation in the capital goods sector and that
individuals and firms can borrow at the same fixed market rate of interest, the cost of

capital in the presence of these constraints is as shown below. (As explained above, the
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notation used is same as in the original article)

Source of funds Cost of capital
Retentions (1 -m) L
1-z(1-t")
Debt i
New Issues (1 - m)) o1
6 (1-t")
where: i = the market rate of interest i
m = the marginal rate of income tax
z = effective capital gains tax
t! = rate of tax which the company would pay if no profits were
distributed
] = the opportunity cost of retained earnings in terms of net dividends

foregone, ie. the net amount which shareholders could receive if one

unit of retained earnings were distributed.

King stressed that constraints were necessary both to prevent tax arbitrage and to require
the firm to move away from the cheapest source of finance, which is debt capital. In the
absence of these constraints, only one source of finance would be used, thereby resulting
in corner solution with only debt capital being used. This result is consistent with

Modigliani & Miller (1963) where they included uncertainty in the model as well.

The literature on taxation and the cost of capital has been surveyed by Auerbach (1983).
The article is both interesting and fairly comprehensive and most of the points dealt
therein are discussed below. They begin by calculating the cost of capital under simple
scenario, assuming no taxes and uncertainty. They subsequently add on corporate and
then personal taxes, and then inflation and finally uncertainty, and analyse how cost of

capital is derived under different assumptions.
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(a) No taxes and Certainty

In a one-good two-period certainty model without taxation, the cost of capital to a
company is the rate of return required by the investors (r) , and is equal to mterest rate
under the assumption of certainty. This cost of capital holds regardess of the

shareholders’ preferences because of the Fisher Separation Theorem.

In a multi-period context, the cost of capital is the interest rate applicable for each period.

Therefore to obtain the present value of a cash flow arising in period T, we need to

discount that cash flow by E . (1 + r), where 1, is the rate of interest applicable in the
j=

period j.

The above results break down if borrowing or lending rates for individuals differ from
the rate facing the corporation. Greater corporate access to capital markets, the legal
distinction introduced by limited liability and the presence of taxation can cause
differences in effective borrowing rates. The existence of more than one interest rate
destroys the separation between firm policy and individual preferences and the unanimity
of owners with respect to the investment decisions and introduces scope for the firm to

influence its value and cost of capital through financial policy.

(b) Corporate Taxes and Certainty

The cost of capital in the presence of corporate taxes is defined as the rate of return the
firm must earn on investments before taxes and still be able to meet the investors required
rate of after corporate tax return. This is given in this setting by r / (1 - T,) where T, is

the rate of corporation tax.

(c) Personal Taxes and Certainty

Most early work on taxation and the cost of capital ignored personal taxation. This is
justifiable only if all forms of personal income arising out of companies are taxed at the
same rate, because then r can be reinterpreted as the rate of time preference, gross of tax.
However, in addition to inflation corrections, such an outcome would require a full
integration of corporate and personal income taxes, as was pointed out by King (1977).

Besides requiring such an integration, other features of the tax system that make the
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consideration of personal taxes relevant include:
(i) personal income taxes exhibit progressive marginal rates whereas most corporation

tax systems have only one fixed rate

(i)  capital gains are generally taxed at a lower rate than dividends and on a realised

basis rather than on an accruals basis

(iii) corporations can deduct interest payments as expenses but not dividends

(iv)  in most countries, no price level adjustments are made to account for the fact that
nominal interest payments and capital gains include inflation premia that do not
represent real income to the recipients (an exception is the U.K. CGT indexation

allowance introduced in 1982 ).

As has been said, opportunities for unlimited arbitrage at government expense among
households and/or corporations in different tax brackets are implied by the above personal
tax characteristics. Many of the results that are obtained largely depend upon how the

constraints to avoid these problems are modelled.

Auerbach calculated the cost of capital under the assumption of certainty and personal
taxes. On the assumption that the assets being considered are consols (ie. there is no
depreciation allowance complication) and that capital gains are taxed on an accruals basis,

the cost of capital for an all equity investment in a setting of certainty, is:

£ =
(l-T)[l-(I)re +d-pol
where: X = cost of capital for the company
r = the after tax rate of return required by equity investor
p = dividend pay out ratio
] = personal income tax rate
c = capital gains tax rate.

and note i = interest rate on risk free debt
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Essentially, the second term in the denominator is a weighted average of the personal
taxes applicable to income that is paid out as dividends and income that is retained ( which

converts into capital gains ) respectively.

If the firm issued debt capital, then the weighted average cost of capital ("WACC") at the
margin would be:
X' = bi + (1 -b) X (as above)

where i is the return to debt holders before personal taxes.

Note that in these formulae, r is the total after tax return to equity holders. If all
individuals faced the same personal tax then i(1 - ) = r. Firms would prefer debt
finance as long as 1-090 > A-TH)[1-po+(1-po)].

Analysis similar to above led Stiglitz (1973) to the following conclusions:

(i) firms should use debt finance at the margin.

(ii)  firms should not pay any dividends (as c is less than §) because of extra taxes
(iii)  investors should realise no capital gains before the terminal year, if gains are taxed

when realised rather than when accrued.

All three suggestions are contradicted in reality. Therefore constraints or a consideration
of uncertainty needs to be added to the model. Among the various constraints considered
by Auerbach (1983), one that is relevant for cost of capital is the explanation he gives
for the payment of dividends. This involves an explanation of the "tax capitalisation
view" (the "new view") tested by Poterba and Summers (section F below) and it also
touches upon the concept that the value of retentions depends upon what the firm does
with the retained earnings. This latter point is very important to understand before one

can advocate that the firms should not be paying any dividends.

(d) The New View ( Tax Capitalisation )
Under this view, referred to above, a firm may pay dividends because of its inability to
turn retained earnings into equivalent capital gains. Stiglitz assumed that an investor

could convert retained earnings into equivalent capital gains by either selling the assets of
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the firm or the shares in the firm. If the owner can sell the assets, then he will realise the
assets’ replacement cost. However, sale of shares to another investor need not realise the
same value. Therefore there is no arbitrage mechanism to equate the market value of
shares to the replacement value of assets if the firm’s owner cannot sell the underlying
assets but is restricted to selling only the shares in the firm to another taxable investor.
In terms of Tobin’s q (the ratio of a firm’s market value to the replacement cost of its
assets), the long run value of q at the margin of new investment need not equal unity.
One main reason for this is that the investors may capitalise the potential tax liabilities
associated with the future payment of dividends. The company may avoid the payment
of dividends and the associated taxes by retaining earnings now and thereby compensating
the investors through capital gains instead. However the only way in which the company
can get cash out of the corporate sector into the hands of the investors is through the
payment of taxable dividends at some stage in the future. At that time, the associated
dividends taxes will have to be paid. This may be anticipated by the market participants
so that the future tax liability is capitalised by the investors. This would imply that the
share price will not rise by the full extent of the retained earnings, but by a smaller
amount, the difference representing the potential tax liability. Thus Tobin’s q need not
equal one.

In terms of the mechanisms available to the firm to make q equal to one, the normal
mechanism for equating q to one is through the issue of new shares, that is, if q is greater
than one, the firm could increase the wealth of its shareholders by issuing more shares.
The firm could increase the shareholders’ wealth by repurchasing shares from them if q

were less than one.

However, share repurchases are illegal in certain countries or this facility is restricted and
may attract tax at income tax rates rather than capital gains taxes. Without this facility,
the value of q can fall to as low as (1 - 6)/(1 - c), the ratio of the after-personal tax on
dividends to after capital gains tax value of a dollar paid to the investor. At this value of
q, firms are just indifferent between paying dividends and retaining, since the dividends

tax on a pound of dividends equals the after tax loss in the value of a dollar retained (1 -
qQ (1-c¢).
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Hence, there is a range of values for q - between 1 and (1 - 6)/(1 - ¢). At the border of
this range the firm will :
@) find it desirable to issue new shares (when q > 1), or

(b)  find it desirable to pay out dividends (when q falls to (1 - 6)/(1 - c)).

'The equilibrium value of q will depend upon the demand for equity. This is illustrated
in the diagram below. If demand is low ( curve D, in the diagram), the equilibrium g
'will be (1 - 6)/(1 - ¢), and the firm will meet this demand by retaining some earnings,
1paying out the rest as dividends. If demand is high (D,), higher than that which could be
‘met by 100% retention, then q will rise to 1 and firms will issue new equity. This is

:shown in the following diagram.
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| [
I-c

~additions to equity
retentions exhausted

The cost of capital with this "new view" depends upon whether

(@) the demand for equity will remain in the same zone in the future as in the present,
or

(b)  the demand for equity will change from any one zone now to a different one in the
future (that is from D, to D2 or from D2to D3.

For the case of (a), the cost of capital is given-by

r
(1-TI(1-¢)

Therefore, if condition (a) holds, then even if the firm is paying dividends (ie. demand

for equity is D, and it will remain in this zone in future too), the cost of capital is
independent of the tax on dividends. This view implies that the personal taxes on
dividends therefore are not relevant in determining the cost of capital. One implication
of this view, examined by Poterba and Summers, is that a change in the dividend tax rate
should have no effect on incentive to invest - its effect will be like a wealth tax. Their

tests found that British data did not support this view. Therefore we do not accept this
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view and in our valuation model developed in chapters 4 to 7, we assume that dividend

taxes do influence the cost of capital.

In reality, firms do not either pay dividends or issue new shares. They often contradict
the predictions of this model (and of the substantial body of knowledge in the field of
finance) by issuing new shares and maintaining/raising dividends in the same year. This
implies that companies have a preference for paying dividends that this hypothesis of tax
capitalisation cannot fully account for. The dividend puzzle therefore remains an

unresolved issue in corporate finance.

Next, Aeurbach introduces positive rates of price inflation and assesses the cost of capital

under alternative scenarios, including the assumption of inflation.

(e) Personal Taxes, Inflation and Certainty

The key factors affecting the cost of capital in the presence of inflation are the basing of
depreciation allowances on historical cost; the taxation of nominal, rather than real,
capital gains (in some countries); and the full taxation of nominal interest payments
received and full deductibility of those made. Auerbach continues to assume tiat there
are no depreciation complications by considering investment in consols. If prices rise at

some constant rate =, the real costs of equity and debt capital are as given below:

Real Cost of Equity = I-=
I-T)[1-6 +(dA-pc]

+ TC

1-T)[1-(pé +(dA-p)c]

The second term measures the cost of paying capital gains tax on nominal gains, which
is in accordance with the tax codes of many countries, including the U.S.A..

Real Cost of Debt = i - s
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The cost of debt may increase or decrease, according to whether the loss from paying
taxes on the inflation premium at personal level exceeds the gain from its deductibility

at the corporate level.

One needs more assumptions for further implications. We can assume that § < T, and
that interest rate rises with leverage, leading to an interior solution for the cost of capital.
In such a case, increase in the rate of inflation for a given real return demanded by
investors, would raise the cost of equity capital, lower that of debt, and upset the equality
between the marginal cost of equity and the marginal cost of debt, thereby leading to an
increase in the optimal debt equity ratio when more capital is raised. Under this
approach, inflation increases the benefits of leverage (if ¢ < T but we assume that

inflation does not affect the costs of increasing leverage.

® Uncertainty and the Cost of Capital

So far, Auerbach has dealt with the cost of capital issue under the assumption of certainty.
Auerbach notes that the cost of capital is given by the CAPM equation when uncertainty
is present. He stresses that the cost of capital derived by CAPM depends upon only the
risk characteristics of the investment and not on how it is financed. This is the same as
is stated in the basic MM 1958 theorem. However, he recognises the various ways in
which MM assumptions may break down and that in the presence of uncertainty, the
firm’s financial policy may influence its valuation and the cost of capital. The most
relevant of these are when uncertainty and taxation are both included in the cost of capital

model. This is described below.

(@  Uncertainty and Taxes
Auerbach notes two factors through which the cost of capital may be affected when

uncertainty and taxation jointly affect a firm’s valuation.

The first is through financial policy: consideration of uncertainty by itself (basic CAPM)
implies that financial policy does not matter. Still, paradoxically, financial policy may

matter when uncertainty and taxes are considered jointly. This is because investors who
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prefer to hold only equity for tax purposes may wish to hold debt for diversification
purposes - a portfolio of equity holdings may be too risky for their risk preferences.
Auerbach and King (1983) showed that such investors would also tend to concentrate on
less risky types of equity for a given amount of risk. Thus, a high tax paying investor
may personally gain if a firm in which he holds equity chooses to borrow less, because
now the firm’s equity becomes less risky and he may therefore reduce his own debt

holdings and purchase more shares of this now less risky company.

The second way in which uncertainty and taxes combine to affect valuation is because
uncertainty reduces the expected value of interest tax shields. (De Angelo & Masulis -
1980).

Finally, Auerbach notes that there is still ambiguity about the empirical importance of the
effects of different taxes and of inflation on the cost of capital and states that creative
empirical approaches and richer models of behaviour may be necessary for future insights

to be gained.

On the basis of data on firms’ earnings and their previous investment and financial
behaviour, Auerbach (1984) concluded that firms perceived a higher cost of capital when
issuing new shares than when making retentions, and that the cost of capital varied
significantly across firms having different estimated tax clienteles, in accordance with the
theory. This clearly indicates the importance of personal taxation to cost of capital
calculations. Therefore we are motivated to develop a model that would take account of

the different tax rates and other aspects of the U.K. tax code applicable to investors.

Avuerbach and King (1983) have provided a more comprehensive model where they
consider uncertainty and taxation together. This analysis includes a CAPM adjusted for
taxes, constraints and heterogeneous investors. It is essentially the approach Modigliani
(1982) adopted and therefore it also provides the basis for our model developed in
chapters 4 to 7.
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SECTION F
Poterba and Summers (1985)
The article by Auerbach summarises the literature on the cost of capital literature in 1983
by providing a comprehensive analysis which included uncertainty, inflation and personal
taxes. Although Auerbach discussed the interaction of uncertainty and personal taxes for
the cost of capital, he did not proceed to explicitly derive the cost of capital formulae for
cases where personal taxes affected the required return under uncertainty. Such a
derivation has been "tentatively" suggested by Poterba and Summers (1985) who follow
the Litzenberger and Ramaswamy (1979) style of CAPM equation, where the cost of
capital is also affected by pay out ratios. Poterba and Summers (1985), in considering
the impact of dividend taxes, also calculated measures for cost of capital incorporating
personal taxes. However, their model did not consider clientele effects or the firm’s use
of debt finance. Their "main" model also did not explicitly consider uncertainty, but they
suggested simple substitution for incorporating uncertainty into their cost of capital
measures. This cost of capital measure, used to discount the pre-tax cash flows, for the

"traditional view" model is as follows :

Cost of Capital = e (a)
[A-m)a+(1-22(1-)](1-T)

where: e (o) = the risk adjusted return demanded by an investor given by
R; + (Ry - Rp) B. Presumably B is also dependent on the pay out

ratio a because the "traditional view" model is used.

m = dividend income tax rate

z = effective capital gains tax rate

T, = corporation tax rate

R; = after tax risk free rate

Ry = after tax return to the market portfolio.

The above notation is as given in the original article. What Poterba and Summers have
not stated is how B(beta) is determined in this after tax model. The following questions

arise: is it the covariance of the after-all-taxes return with the market portfolio? How are
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these after-all-taxes returns calculated? Or is it beta determined by the covariance of
before-personal-taxes returns sufficiently accurate in this after tax model? Hamada and
Scholes (1985 - see section A above) have noted this difficulty. Therefore, the usefulness
of this model is limited because uncertainty has not been incorporated comprehensively

in the model.

In sections A to E above, we have examined in depth what we consider to be the more
relevant of the literature on personal taxation and cost of capital. All of the above articles
are relevant to the subject examined in this thesis. Some of these, in particular the

Modigliani model, are relevant to the development of our thesis.

However, none of the above models can provide a satisfactory answer to the question:
how should U.K. companies calculate or modify their discount rate to take account of
U.K. corporation and personal taxes? Clearly, the models that are rooted in the classical
system of taxation, such as tax system of the U.S.A., are clearly misleading and
inappropriate for the U.K.. Moreover, these models also ignore some of the more
relevant features of corporation tax code (features which we incorporate in our model in
chapter 7). It is this gap in the existing literature that we are motivated to fill in this

thesis.

The development of our model nevertheless is not completely divorced from the existing
literature. Thus, in chapter 4, we develop, equation by equation, the valuation model
presented by Modigliani (section C above). In chapter 5, we examine how the valuation
model, developed by Modigliani under the "classical” system of taxation, would need to
be modified under different tax structures suggested by King. In chapter 6, and appearing
for the first time in finance literature, we propose a method for calculating some of the
more difficult variables that are used in the valuation model. In chapter 7, we add details
of the corporation tax system which are very important to the valuation equation. We
present our valuation model as equation 7.22 in that chapter. In subsequent chapters, we

apply our model and check how useful it is in different applications.
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Next, however, we briefly examine the literature on financial policy aspects which are
relevant to an understanding of the financial underpinning of our subject. We sum up
the conclusions to the entire survey of literature undertaken in this chapter and in the next

chapter in section E of the next chapter.
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CORPORATE FINANCIAL POLICY & COST OF CAPITAL

In the previous chapter, we surveyed some of the literature which focused specifically on
the influence of personal taxes on the cost of capital. In this chapter we examine some
of the literature which focuses on other important aspects of finance literature, namely the
financial policy issues of leverage and dividend policy. We also examine the implications
of these and related issues for determining cost of capital because we will be developing
cost of capital measures in the subsequent chapters of this thesis. We also survey the
literature on international CAPM model, because ignoring the international dimension can
lead to an incomplete understanding of the opportunities, players, relevant taxes and cost
of capital. We stress the importance of the international dimension in the concluding

section of this chapter as well.

This chapter is divided into the following sections:

Section

A Dividend Policy

B Debt Policy

C Implications for Capital Budgeting and the
Cost of Capital

D International Models

E Conclusions to the Survey of Literature

In sections A and B respectively we examine the two important financial policy issues,
the dividend policy and the debt policy issues, that are unresolved in the literature,
particularly with regard to the extent of their influence on the cost of capital. In section
C we examine how these controversial issues are handled in practice in calculating the
cost of capital. Section D examines the international CAPM models because consideration

of CAPM without considering its international dimension can lead to a limited view of the
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variables that influence the cost of capital. This point is further emphasised in the

concluding section (section E) of the chapter.

SECTION A
DIVIDEND POLICY
A ALTERNATIVE THEORIES ON DIVIDEND POLICY & VALUATION
The first important question in relation to dividend policy is whether or not firms can alter
their value by changing their dividend payment policy. This question is also important
for the determination of the appropriate cost of capital. If value of firms is independent
of the level of dividends, then the personal tax rates on dividends are also not relevant for
the cost of capital. Hence dividend policy issues are also relevant directly from the point

of view of our thesis as well.

Whether companies should pay dividends is a matter of great controversy in finance
literature. The main views, analysed in six subsections include:

) Dividends are irrelevant

Modigliani and Miller showed in a 1961 article that, in a world without transaction costs
and taxation, dividend policy is irrelevant. They stated that in order to study the impact
of dividend policy, it was essential that the firm’s investment programme remained the
constant under different payout ratios. Similarly, the firms borrowing policy is held
constant. Under these conditions, a firm can increase its dividend pay out ratio only by
resorting to issuing new shares to finance its investment programme, which is exogenously
determined. The extra cash received by the old shareholders will be balanced by the
capital loss in the value of their shares. Therefore, the shareholders’ wealth remains
unchanged - provided that the new shares issued were fairly priced. Hence increasing

dividend pay out does not increase the value of the firm.

Therefore firms should undertake all projects that yield a positive net present value, and
any surplus cash available after undertaking these investments should be paid out as
dividends. The dividend decision thus is a by-product of the investment decision.

Shareholders who need cash can sell part of their holdings to generate cash - but their
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overall wealth will not diminish if the firm had reduced the dividend to finance positive

NPV projects. Hence, dividend policy is irrelevant in perfect capital markets.

(i) Dividend Pay out is related positively to firm’s value (risk reduction reasons):
Modigliani and Miller’s view refuted analytically the traditional belief which was fairly
widespread at the time - that firms with high pay out ratios have higher values. For
example, M J Gordon (1959) argued that paying more dividends now reduced the risk that
investors faced. Hence investors would prefer firms with higher pay out ratios. The
investors perceived high payout firms to have lower risk because investors who received
dividends could not lose out on the cash they received ("bird in hand"), where as if the
firm retained large amounts of earnings, then it was subject to risk that some unforseen

disaster could reduce the value of the firm in future.

Against this, Brennan (1971) stated that Gordon was considering changes in investment
policy as well as changes in dividend policy. Copeland and Weston (1983) state the
argument against this bird-in-hand version of dividend policy succinctly by emphasising
the principles of project evaluation under uncertainty. They state that the risk of the firm
is determined by the riskiness of the cash flows from its projects. Therefore an increase
in dividend pay out will result in a drop in ex-dividend price of the shares. It will not
reduce the riskiness of the firm because that remains determined by the riskiness of the

Pprojects.

Brealey and Myers (1984) have noted some market imperfections, inefficiencies and
restrictions which may result in investors preferring stocks with high pay out ratios. For
example, some investors (e.g. certain trusts) are required by law to invest in shares that
have a proven track record of dividend payments.. Secondly, transaction costs may
pfevent investors from realising capital gains frequently - hence they may prefer shares
with high dividend pay out. Thirdly, dividends could be viewed as signals issued by the
management for the investors - a dividend rise would be viewed as indicating that the
firm’s future cash flows are likely to be higher and hence have a positive impact on the

firm’s value.
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However, excluding such exceptions or short term phenomena, this view that investors
prefer cash dividends is not given much credibility in finance literature. It is dismissed
by S Bhattacharya (1979) for the reasons given above. On the other hand, in practice,
companies tend to maintain dividends and will raise capital by issuing new securities if

they need to, rather than cut their dividend.

There is one possible argument in favour of the view that investors can rationally prefer
cash dividends which has not yet been fully dealt with in the literature. The investors may
perceive dividends as being less risky not because they have cash in hand, but because the
mechanism that gives rise to dividends is less volatile than the mechanism which gives rise
to capital gains. Dividends are risky in so far as there is riskiness attached to the cash
flows generated by the firm’s projects. Retained earnings (which give rise to the capital
gains for an investor who intends to sell the securities) are also subject to the same
riskiness. However, only retained earnings (in the form of capital gains) are subject to
the future volatility in the capital markets where the changes in the demand for and the
supply of capital assets shifts the equilibrium prices more or less continuously. In other
words, capital asset prices can change even though there is no change in the distribution
of cash flows expected to be generated by the projects. If the above argument were true,
then investors could demand a greater return for bearing any extra expected systematic

risk attached to retained earnings.

Finance literature has so far ignored this hypothesis that the factors determining the
variability of project returns (and hence the differential variability of dividends and capital

gains) may be supplemented by more factors which affect the variability of share prices,

and hence capital gains only. Stated in another way, the variability of stock prices is too
large to be justified by riskiness and variability of future dividends or project returns only.
This point has been taken up by R J Shiller (1981) who argues that there is excess
volatility in the capital markets. It has also been recognised by Lawrence Summers
(1985): ".... Surely work on volatility raises, even if it does not resolve, major

issues for our understanding of financial markets. To what extent do

Sfluctuations in stock prices reflect changes in risk premia, safe rates of

return, expected future cash flows, or other factors?"
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Therefore if retained earnings are subject to fluctuations quite unrelated to the valuation
of the future cash flows to be generated by the companies’ projects, then investors may

quite correctly value dividends more highly than retained earnings.

Another way of looking at why dividends might be preferred to capital gains is to
recognise that retained earnings do not directly lead to an increase in share price. An
implicit assumption under CAPM is that one pound of earnings retained in the company
will lead to an increase in the market value of the company’s shares by one pound.
However, the work on Tobin’s q (the ratio of market value of assets to their replacement
cost) recognises that for an investor who is unable to sell the underlying assets, the gain
from retained earnings may be of a ratio of less than one (Auerbach, 1983 - see chapter
2). Under these circumstances, the investor will be better off with returns in the form of

dividends than in the form of retained earnings, which generate a smaller capital gain.

Moreover, the value of retained earnings depends largely on what the company does with
the retained earnings. The value of a company will not rise by an amount equivalent to
the retained earnings if the company is unable to invest in risky projects that are expected
to earn returns equal to the cost of equity capital. Would the mean beta factor for a firm,
which retains earnings to invest in safe bank deposit accounts, decrease sufficiently to
lower the return expected by shareholders (so that the market value of the firm increases
by the amount of retained earnings)? Answers to these types of issues are needed before
the hypothesis that dividends are more valuable than capital gains can be dismissed. If
the answer is that equity beta value of firms that retain cash does not decrease sufficiently
to reflect their lower risk, then retentions in the form of cash will be undervalued.
Investors in such firms would prefer dividends ( on which they receive full value), instead
of retentions, which are subject to relatively unreasonably high discount

rate and hence are undervalued. Such firms should adopt high dividend payout policy.

Another approach to explaining preference for dividends is to concentrate on the risk
aversion of the investors in the manner done by Shefrin and Statman (1984). They rely
mainly on behaviourial aspects (self control theory, prospect theory, minimum regret

theory) to explain why dividends may be preferred. Investors would restrict their



Chapter 3 74

consumption to what they receive as current income ( in the form of dividends), but
would not like to dip into capital ( which they may need to do if dividends are low and
they need to realise some capital gains for maintaining their consumption). Such investors

would prefer high dividends.

Theories which rely on non-risk reasons for dividend preference (eg. signalling etc.) are

examined in sub section (iv) below.

(iii) Dividend Payout is related negatively to the firm’s value:

This view is based on the personal tax rates of investors, particularly those who are who
are individuals and face high rates of personal income tax. Dividends are more heavily
taxed than capital gains for individuals in many countries. Therefore increases in dividend
result in a reduction in net return (that is return after deducting all taxes) relative to the
pay outs obtained via capital gains. Thus there may be a tax disadvantage to paying
dividends to shareholders and therefore increases in dividend pay out ratio should result
in a reduction in the value of the company. This view assumes that the personal tax rate
on dividends is greater than the personal tax on capital gains, and that a company with
surplus cash cannot use mechanisms such as the repurchase of shares, in order to pass its
surplus cash to the shareholders in the form of capital gains. Share repurchases are an
alternative mechanism to pass surplus corporate cash to the shareholders, but one which
will result in capital gains rather than the alternative of paying dividends, which attract

income tax.

These assumptions, that is that dividends bear higher taxes and that share repurchases

are banned, may not be true for all countries.

In the U.S.A., only some investors would prefer dividends to capital gains. For an
individual investor, the value of the company decreases with dividend payment because
they are taxed more heavily than capital gains (created by retained earnings or share
repurchases) are taxed at lower rates. (J Rutterford, PhD thesis 1986, page 448).

Therefore, for these investors, dividends are negatively related to the value of the firm.
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Only if personal taxes on dividend income and capital gains are zero would an investor
be indifferent between dividends and capital gains. This would be the case for pension
funds who form a large and increasing proportion of investors in equities. Moreover,
since 85% of dividends received by the corporations in the U.S.A. are exempt from tax,

corporate shareholders would in fact prefer dividends to capital gains.

The tax provisions differ in the U.K.. Under the imputation system of taxation in the
U.K., the tax credit that is attached to dividends makes them relatively more attractive.
On the other hand, indexation allowance for inflation introduced by the Finance Act 1982
for capital gains tax reduces the tax on capital gains. However, individuals paying the
standard rate of income tax will prefer dividends because they pay no income tax on
these. Their income tax liability is fully met by the tax credit that is imputed to them.
Depending upon the tax rates used, only those individuals paying top rates of income tax
who may prefer capital gains. Pension funds, who are again a large and rapidly
increasing body of investors in the UK, would prefer dividends even if they pay no tax
on capital gains. The reason is that they can claim back the tax credit on dividends, and
therefore for every £1 of pre-tax income generated by the firm, their net receipt, using
1987 tax rates, is £0.206 higher if companies pay out dividends than if they receive
capital gains. For corporate investors, dividends are received as "franked investment
income" and are not subject to any further charge. However, capital gains would be
subject to a positive (but may be small) capital gains tax. Again the corporations might
prefer dividends.

Finance literature, particularly that emanating from the U.S.A., stresses that investors
should prefer capital gains to dividends for tax reasons. However, on closer inspection,
much of the fuss in the literature as to why corporations do not repurchase shares (which
would result in capital gains for the selling shareholders instead of dividend income), is
quite unnecessary. The only investors who clearly prefer dividends are individuals in the
U.S.A., and only very high income tax rate individuals in the U.K.. All other investors
would prefer dividends for tax reasons (or be indifferent) and these investors form the
majority of investors on stock markets in the U.S.A. and in the U.K. . This conclusion

is reached without considering restrictions on share repurchases, which make share
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repurchases even less attractive.

The internal Revenue Service in the U.S.A. attempts to discourage share repurchases if
their only purpose is tax avoidance. A proportionate repurchase of shares would be taxed
as dividends in the U.S.A.. In the U.K. share repurchases were illegal until 1981. The
Companies Act 1981 permitted share repurchases for companies if these were allowed by
their articles and had the approval of their shareholders. However, the majority of the
investors are unlikely to favour share repurchase for reasons given above but even if
companies did repurchase shares, the Inland Revenue may treat these as a distribution and
tax them as dividends. Hence the claim in the literature that there is tax disadvantage to
dividends is not universally valid on closer inspection and instead it depends both upon

the tax code and the mix of equity owning investors.

(iv)  Irrelevance of dividends in the presence of personal taxes:

Black and Scholes (May 1974) argue that even if there is a tax disadvantage to the
payment of dividends, no company can increase its value by changing its dividend policy.
This is because if companies could increase their price by paying out less, then they
would have done so already. Firms are seen as having already established clienteles of
investors with preferences which are consistent with the firm’s pay out policies. There

is therefore nothing to be gained by firms switching their dividend policy.

The irrelevance of dividend policy in the presence of taxes is also examined by Miller and
Scholes (1978). As stated in the previous chapter, they claim that in the U.S.A.,
investors can launder personal taxes on dividend income because they are allowed to
deduct interest as an expense up to the amount of dividend income. Thus individuals can
borrow, create tax deductions due to interest expense on borrowings, and use these to
offset the tax due on dividend income. They also have the opportunity of investing in
pension schemes etc. whereby they can earn the pre-tax interest rates. They can invest the
proceeds of their borrowings in these schemes and therefore there is no net increase in
their leverage. As a result of the above transactions, the investors earn dividends and not
effectively pay no income tax on them. Therefore investors can convert dividends into

capital gains. Thus investors need not worry about difference in personal tax rates on
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dividend income and capital gains because taxes can be laundered.

This interest deduction for personal tax purposes is specific to the U.S.A. and is not
available to individuals in the U.K.. However, if the investor is a corporate entity, then
interest payments on borrowings are tax deductible even in the U.K. (and they are not
restricted to dividend income received). However, the reason why corporate investors in
the U.K. cannot launder taxes is because they cannot invest to earn the pre-tax rate of
interest on investments. Note that although the corporate pension funds could theoretically
be used to earn pre tax returns, a company will face difficulties in utilising pension fund
assets for the benefit of its shareholders. The recent misuse of pension funds by Robert
Maxwell in the U.K. is bound to influence legislation which would make it very difficult

for shareholders to appropriate pension fund assets.

The main criticism against the Miller & Scholes hypothesis, even in relation to an
individual investor in the U.S.A., is that there are disadvantages and restrictions on
investing in pension schemes etc on which investors can earn the pre-tax rates of return
(such as liquidity constraints). Otherwise, this route would have been very widespread in
practice for all investments by individuals, and not just those investments which are to
launder taxes on dividends income. However, Miller and Scholes’ laundering route is

theoretically not sound and it is not used widely in practice (D Feenberg,1981).

(v) Theories based on the Information Value of Dividend Pay out:

Ross (1977) emphasised that what is evaluated in the capital markets is the perceived
stream of returns for the firm. One method by which investors may form their perception
is by observing the stream of dividends paid out by the firm. A firm which increases
dividend payments is therefore seen as signalling that it is doing well, that its future
earnings will be higher, and that they will be sufficient to meet debt payments without

increasing the probability of bankruptcy.

Bhattacharya (1979) suggests that the benefits of signalling by increasing dividends can
offset the tax disadvantage associated with dividends. Therefore firms should aim for an

optimal dividend pay out ratio where the marginal benefit is just offset by the marginal
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cost.

Hakansson (1982) has added the insight that dividends can provide additional information
only if at least one of the following holds:

(a) investors have different probability assessments of dividend pay out, or

(b) their time preference patterns for consumption differ, or

(c) the capital markets are incomplete.

Even if these conditions exist, the utility of information provided by dividend needs to be
very great in countries such as the U.S.A., because the dividend payment is accompanied
by personal taxes which could be a significant disadvantage to the individual investors.
Therefore, dividends can be justified on the basis of their information content only if :
(a) the benefit of information is large enough to offset the tax disadvantage, and

(b) there is no other cheaper way of conveying the same information.

Since there is no evidence that either of the above two conditions are met in the U.S.A.,
the information content hypothesis as a possible explanation for the payment of dividends

is not accepted in this thesis.

(vi)  Optimal Dividend Pay out and Agency Costs:

Another theory for optimal dividend pay out is suggested by Rozeff (1981). In his theory,
the costs of increasing dividends are seen as the flotation costs of raising more external
finance for investments. The benefit of increasing dividends is the reduction in agency
costs incurred when non-managers own part of the equity (ie. there are external
shareholders). External investors need to monitor how the management handles their
investment in companies, and to ensure that the management does not derive undue
benefits at the expense of the shareholders. Therefore they need to incur costs for
monitoring the management. One way in which the need to monitor can be reduced is
to restrict the "free cash flow" available for utilisation at the discretion of the
management. The free cash flow available is restricted if the management are required
to pay a large proportion of the surplus cash flow as dividends. Thus the external
shareholders can reduce the monitoring costs because the amount of cash flow remaining

to be "monitored"” is reduced. However, this theory cannot provide suitable answers to
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the following criticisms:

(a) This would require that agency costs are so high that they can offset the tax
disadvantage of dividends for individuals in the US.

(b) There is a more tax efficient alternative of reducing the free cash flow, namely by
issuing debt, the companies are required to meet (tax deductible) interest payments. Why
not use such tax deductible interest payments to reduce the "free cash flow" in a

company?

Therefore, although agency costs were very popular in the literature in the 1980s, they

are an inadequate explanation for dividend payments.

There are a number of empirical studies which test the above alternative theories on
dividends. The results of these studies are inconclusive, partly because of the difficulty
of measuring the yield expected from an investment in a company. The empirical

evidence is examined briefly below.

B EMPIRICAL EVIDENCE

Elton and Gruber (1970) attempted to measure the clientele effect by testing price changes
when stocks go ex-dividend (see next paragraph). They concluded that a clientele effect
did exist, although their results could be refuted if one considered the presence of broker-
dealers, for whom gains and income are taxed as one. Consideration of tax free investors

too would contradict their conclusion.

The reason for these contradictions is as follows. Elton and Gruber are measuring the
changes in the price of shares when dividends are paid. The essential theory is that on
the day that a share goes ex-dividend, its price should fall by the amount of the dividend
less the personal taxes on dividends. If shares are held by investors whose tax rates are
high, then the decrease in the price of shares will be less than as compared to if the shares
were held by investors with lower rates of personal taxes. Their aim is to show that the
high dividend yield stocks suffer a fall in share price closer to the amount of dividends
being paid. This will imply that these high yield shares are held by the investors who

have a low tax rate, because otherwise the gap between dividend amount and the fall in
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the price of shares would have been larger. However, the presence of broker dealers and
tax exempt investors further clouds the issue. These investors can use their own particular
tax rates to their advantage by undertaking transactions to gain from the changes in the
share price which are influenced by the tax rates of the other investors. Thus the net
result is that the share price will change because of transactions undertaken by all three
types of investors, namely, the broker dealers, the tax exempt, and the taxable investors
whose marginal income tax rate is different from their capital gains tax rate. Using the
change in share prices to infer the tax rates of the investors which fall only in the last of
the three categories above, is extremely difficult and therefore their conclusions can only

be tentatively stated.

Black and Scholes (1974) studied whether the before tax returns on common stock were
unrelated to dividend pay out. They used CAPM to control for risk variations in their
sample of companies. They concluded that it was not possible to show that the expected

returns high yield stocks differed from those on low yield stocks.

Litzenberger and Ramaswamy (1979) used an after tax version of CAPM - an extension
of Brennan’s model (1970). Their results indicated that there was a strong positive
relationship between the before tax expected returns and the dividend yields of common
stocks. This implies that in order to give the same after tax return to investors, the before
tax return on the high dividend yield stocks has to be higher. This is to compensate the
investors for the extra dividend taxes that they have to pay on the dividends. The authors
also stated that there was some evidence of clientele effects - the stockholders in high tax

brackets chose stocks with low yields and vice versa.

The Litzenberger and Ramaswamy study has been criticised by Miller and Scholes (1982)
for its handling of the information effect of dividend announcement. Miller & Scholes
conclude that tests using short term measures of dividend yield are inappropriate for

testing whether expected returns differ with dividend payout.

More recently, J M Poterba and L H Summers (1984) have used U.K. data to examine

the effects of dividend taxes on the investors’ relative valuation of dividends and capital
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gains. They studied the changes in share price valuation when there were changes in tax

regimes in the UK - in 1965 (introduction of Capital Gains Tax) and 1973 (introduction

of the Imputation System of Taxation). Their findings support the hypothesis that taxes

influence the relationship between dividend yields and security returns. Their work thus

supports the conclusions on the relevance of dividend taxation reached by Auerbach (see

chapter 2), Elton & Gruber and Litzenberger & Ramaswamy. It contradicts the
hypothesis of Miller & Scholes.

Poterba and Summers (1985) (see chapter 2) use British data and event study methodology

for testing which of the following views of dividend taxation is supported by the data:

(@)

(b)

©

The traditional view which argues that dividend taxes are an additional tax on
corporate profits. The motivation for corporations to pay dividends must therefore
depend upon other explanations such as incentive signalling approach (Ross, etc.).
In other words, dividend taxes have a negative effect on firm value which must be

offset by some other positive factors for firms to pay dividends.

The tax irrelevance view of Miller and Scholes.

The tax capitalisation hypothesis (see chapter 2) stated by Auerbach (1979),
Bradford(1981) and King(1977). This states that the only way for mature
companies to pass money through the corporate veil is by paying taxable dividends.
The new investors too recognise this fact. They will not pay the selling
shareholders the full value of the retained earnings, but will pay a smaller amount,
the difference reflecting the "capitalisation" of the potential tax liabilities which
must be met when the dividends are "eventually" paid out to the investors from
the corporate sector. Under this hypothesis, the retained earnings do not lead to
an equivalent increase in the share price, but by a smaller amount, the difference
reflecting the extra taxes that will have to be paid on dividends. Thus investors
will be indifferent between dividends and capital gains because any differences in
taxation of dividends and capital gains are offset by the capitalisation of the
differential tax liabilities. If the tax rate on dividends is increased, the tax burden

is borne by existing shareholders who are "locked in" in their investment in the
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corporate sector. Thus changes in dividend taxes should have no effect on the

required rates of return.

While commenting on the ability of the companies to pass money to the shareholders,
Poterba and Summers state that in the U.K., share repurchases are "explicitly banned". -
They thus have failed to notice the changes introduced by the Companies Act 1981, which
allows companies to purchase their own shares, provided certain conditions are met. The
second statutory change which will have to be noted for tests on the U.K. data is the
indexation allowance for Capital Gains Tax introduced by the Finance Act 1982.
Presumably, its impact on their study is negligible, but this provision would reduce the

effective capital gains tax rate for future studies.

Their empirical tests show that the traditional model of dividend taxes ( model (a) above)
provides the best explanation for the U.K. data. This model states that dividend taxes are
an extra burden on the shareholders. This conclusion will be used throughout in this
thesis and the main valuation model derived in chapters 4 to 7 will assume that the
dividend taxes do influence the required rates of return. Poterba and Summers conclude
therefore that it is important to model and provide theoretical motivation for empirical
tests of any positive effects of dividend payments, that is what non-tax reasons are there

for companies preferring dividends?

The issue of dividend policy is important as it affects conclusions regarding other aspects
of corporate policy - eg. what is the benefit of debt finance and what is the cost of capital
(ie. the return expected by investors). Currently, no model in the literature fully explains

why firms pay dividends.

The next question to be examined is whether the existing literature explains why firms
issue a certain level of debt. There are two reasons for addressing this question. Firstly,
debt policy by itself is an important aspect of finance literature. Secondly, in the
valuation model we develop, we assume that there are tax advantages to corporate debt.

Therefore we need to understand debt policy issues.
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SECTION B
DEBT POLICY
Modigliani and Miller ("MM") (1958) stated that the debt policy followed by a firm was
irrelevant in the absence of taxes and certain other simplifying assumptions. These
included the absence of transaction costs and the ability of investors to borrow and lend
at the risk free rate. The reason why debt policy did not matter was because the total
value of the firm and the weighted average cost of capital ("WACC") remain unchanged
as the debt-equity ratio was changed. The reason why these remain unchanged is because
of the principle of value conservation. An income stream produced by an asset would be
worth the same irrespective of how it was divided into returns to owners of capital as long
as there were no leakages of cash flows either in the form of bankruptcy costs or in the

form of taxes.

They therefore contradicted the traditional analysis which had maintained that increases
in the level of debt up to a certain point would increase the value of the firm primarily
because debt capital was cheaper; and therefore increases in the debt level would lower
the WACC. The increased probability of bankruptcy would however outweigh the
beneficial effect at some specific debt/equity ratio after which point the WACC curve
would then increase with leverage. Hence, the traditional analysis maintained that there

was an optimal level of debt equity ratio at which the WACC was minimised.

MM claimed that this traditional analysis was incorrect in assuming that increasing
leverage initially (that is, at low levels of debt) would leave the cost of equity capital
unchanged. This was not true because the cost of equity capital increases proportionately
with leverage. Copeland and Weston (1982) show that in the absence of taxes the cost
of equity capital is

Ke = E + (E-Kd)B
S

where E is the cost of capital for an all equity firm
B/S is the debt-equity ratio
Ke and Kd are the cost of equity and debt respectively.

Therefore, in the absence of taxes, Ke increases proportionately with leverage and
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therefore WACC remains unchanged.

The presence of corporation taxes changes the above results dramatically. Interest on debt
is tax-deductible to the corporation and therefore increasing leverage increases the
beneficial impact of debt finance through savings in corporation tax. Modigliani and
Miller in their subsequent article (1963) stated that in the presence of corporation taxes
and interest tax deductibility, the solution for optimal debt structure was a corner solution.
Firms should be almost 100% financed with debt to maximise the value of the firm. The
after tax cost of capital would be minimised with almost 100% debt.

Assuming that debt capital was perpetual and there was no uncertainty regarding the
benefit from the tax shield created by corporate debt, the value of the firm would be:

Value of firm = value if all equity financed + TB
where T, is the marginal corporation tax rate and B is the market value of debt. The cost
of equity capital now changes to

KE = E + (E-KD)(1-T) B

S

and the WACC is

WACC = E (1-T, _B

C  m——

B+S

Modigliani (1982) stated that if the cash stream associated with tax saved by interest
shield were valued using a risky discount rate, the benefit of leverage would be reduced.
Miller (1977) stated that in the presence of personal taxes, the benefit from the interest
tax shield would be lower than T.B. These arguments are very relevant to the core of this
thesis and were therefore examined in some detail in chapter 2. Here, it is sufficient to
note that in the presence of only corporate taxes, MM stated that the benefit from interest
tax shield is T B.

Personal tax is only one of the possible explanations for why the firms are not 100% debt
financed. Apart from personal taxes (dealt with in detail in chapter 2) other arguments
in the literature point to the disadvantages of increasing debt. These include:

@ bankruptcy costs
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(ii)  contracting and monitoring costs

(iii)  information and signalling costs

(iv)  differential flotation costs

(%) incomplete markets

(vi)  wasted tax deductions

(i) Bankruptcy Costs

The literature on bankruptcy costs has been dismissed by Miller (1977 - see chapter 2).
He argues that the bankruptcy costs calculated are too insignificant to counteract the huge

tax advantage of debt finance.

However, a subsequent study by E I Altman (1984) concluded that bankruptcy costs are
far from trivial. He studied a sample of 18 industrial firms that went bankrupt over the
period 1970-78 and a second sample consisting of seven large more recent bankruptcies.
The average total cost of bankruptcy for the 18 firms was 16.7% of the value of the
company. The average of the indirect costs encountered by the seven firms which went
bankrupt more recently was 17.7% of the value of the firm. These are greater than the
costs indicated in previous studies and may be sufficient to act as a counterweight to the
tax advantage of debt.

Brealey and Meyers (1984) have used expected bankruptcy costs as an argument to explain
differences in leverage across industries. They state that industries where assets consist
of intangibles (human capital, technology, brand image) the value of which is dependent
upon the company carrying on as a going concern, are likely to lose more value in
bankruptcy than companies owning physical assets with a good secondhand market.
Hence these former type of companies are likely to borrow less. Therefore, the
pharmaceutical industry and service industries are likely to consist of firms with low
gearing. On the other hand, firms owning hotels or manufacturing companies are more
likely to issue more debt. This assertion that firms which rely on intangible assets borrow
less is confirmed by M Long and I Malitz (1983).

(i) Contracting and Monitoring Costs
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Jensen and Meckling (1976) state that firms have to incur agency costs whenever they
issue debt and equity capital. Therefore firms should choose an optimal debt equity ratio
which minimises these costs. Thus firms have an optimal debt equity ratio even in the

absence of bankruptcy costs and taxes.

Titman (1981) extended the concept of agency costs to include contracts with customers
and employees. The greater the leverage, the greater the probability of bankruptcy and
therefore the greater the costs borne by the firm. In a competitive market, it is argued
that customers and employees will demand better terms (essentially reflecting risk

premium) from highly geared firms.

(iii) Information and Signalling Costs

Ross (1976) extended the application of his signalling hypothesis to debt structure. He
suggests that greater financial leverage can be used by managers to signal an optimistic
future for the firm, since with this view, what is valued in the market is the perceived
stream of returns. Firms which increase leverage should benefit as the market perceives
them to have greater value. Signalling deals with ex ante expectations. The spate of
bankruptcies witnessed in the U.S.A. and the U.K. in the very highly leveraged
companies in the late 1980s and the early 1990s, are an ex post observation. Although
ex ante expectations, and ex post evidence relating to a particular period which may never
be repeated, are clearly distinct, some investors in practice, unduly influenced by the ex
post evidence, may find it difficult to associate higher financial leverage with an optimistic

future for such firms.

(iv)  Differential Flotation Costs

Many authors including Myers (1977) have argued that since the flotation costs associated
with obtaining finance through either new share issues or retained earnings or new debt
issue differ, a company will aim to minimise these costs. Whether firms increase debt or

equity would therefore be influenced by differences in flotation costs.

v) Incomplete Markets

If the number of securities available is less than the number of states of nature, then this



Chapter 3 87

can influence the capital-structure decision ( Arrow (1964), Diamond (1967), Rubinstein
(1973) and Ross (1977) ). This view implies that the firm may chose a debt equity ratio
simply to provide the risk return characteristics that its investors want and which they are

unable to achieve because of incomplete markets.

(vi) Wasted Tax Deductions

The benefit from interest tax shields is only useful for companies in a position to utilise
them. For example, up to the early 1980s, most manufacturing companies in the U.K.
carried forward losses for tax purposes because of the availability of other tax shelters,
such as 100% first year allowances on capital expenditure. The benefit of tax shield
created by debt is reduced for these companies because of the presence of other tax
shields. The company therefore does not benefit immediately from the tax deductibility
of interest payments. The after tax cost of debt is close to the before tax cost because
the company is not in a position to take advantage of the tax benefits that accompany debt
interest payments. Secondly, increasing debt increases the probability that the taxable

income of the firm will be insufficient to cover interest payments.

Since the company cannot immediately utilise its tax losses, these may be carried forward
to offset future income. Hence the benefit of tax deductions may arise sometime in future
but there is a loss of time value of money due to this postponement of benefit. De Angelo
and Masulis (1980) suggest that as a result, the supply curve of corporate debt will not
be indefinitely horizontal - it will decrease with increasing leverage, thereby reflecting that
the tax advantage of leverage decreases with increasing leverage. Thus the firm’s may

not find it optimal to have 100% debt in their capital structure.

CONCLUSION
In view of the disadvantages of debt, the value of a levered firm should also be affected
by the "costs" of these disadvantages, and therefore the value of such firms should be:
Value of levered firm = Value if all Equity financed + PV of Tax Shield

- PV of costs of financial distress
Firms may have optimal debt level because the latter two vary with leverage as shown

below:
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In the above diagram, the horizontal line shows the value of the firm if it were all equity
financed or if there was no tax benefit to debt finance at the corporate level. The top
curved line shows the value of the firm in the presence of corporate tax deductibility of
interest payments. It increases initially with increasing leverage. However it does not
increase -in a straight line because of the impact of the wasted tax deductions. = The
difference between the top curved line and the horizontal line is the present value of the
tax shield. However, there are other disadvantages to debt, such as bankruptcy costs.
These increase with leverage. The lower curve is derived by subtracting the negative
impact of these costs on the value of the firm as shown by the top curve. The highest
point in the lower curve represents the highest value that the firm can achieve after taking
into account all the factors that influence debt equity ratios. This determines the point X,

which is the optimal debt equity ratio for this firm.:

B Empirical Evidence

If debt is valuable, then increasing debt relatively should increase the value of the
.shareholders’ equity. Masulis (1980, 1983) has found weak evidence that changes in
stock prices are positively related to changes in leverage. The two reasons for this are the

gain in value induced by any tax shields on debt and a positive information effect from

higher leverage.
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Whether leverage results in an increase in the cost of equity was examined by Hamada
(1972) who found that on average the systematic risk of a levered firm was higher than

that of an unleveraged firm.

Whether the overall cost of capital remains unchanged even if leverage changes was

examined by MM in their 1958 study of utilities and oil companies. They concluded that

the cost of capital was independent of leverage. Their study was criticised by Weston for

not including a growth factor in valuation model and for choosing the oil industry where

business risk is not homogeneous. Allowing for this, Weston (1963) found that for the

same industry, WACC decreased with leverage due to the tax deductibility of interest

payments. In 1966, MM used a more elaborate model and reached the same conclusion.

The reason why empirical tests on leverage are difficult to conduct have been noted by

Copeland and Weston (1983):

(@  Incorporation of anticipated future growth is difficult in the models.

(b)  Flotation costs may be inversely related to the size of the firm - therefore there
may be economies of scale in the cost of capital.

(©) It is difficult to assume homogeneous business risk for actual companies even in
the same industry.

(d) Firms do not change capital structure in isolation. Usually, new investments with
changes in business risk accompany capital structure changes.

(e) Much of the empirical work uses cross-section regressions which are likely to have

highly correlated residuals across firms.

Therefore evidence on capital structure is not conclusive. How should companies evaluate
projects under uncertainty given the lack of clear cut policy implications for dividend

policy and for capital structure? This question is taken up in the following section.
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SECTION C
IMPLICATIONS OF DIVIDEND AND DEBT LEVELS
FOR THE COST OF CAPITAL
The implications of dividend policy require consideration of personal taxes and therefore
were dealt with in the previous chapter. The valuation formula advocated in this thesis
will include a term that specifically includes the impact of the difference in the personal
tax rates on dividends from the personaltax rates on the other income. However,
presently, in this chapter we restrict ourselves to the inclusion of corporate taxes only.
Therefore, although dividend level has an important role in our main valuation model, it
is not relevant for the more simplistic valuation methods considered below. On the other
hand, corporation taxes have a profound effect on debt policy and therefore debt level is
very important in the cost of capital models described below. We look at six different

ways in which projects can be valued in practice.

(a) Adjusted Present Value Approach
In view of the complications introduced by the presence of debt, Brealey & Myers (1984)
recommended that the best method for evaluating a project is to follow the adjusted
present value approach. This involves the calculation of a base-case NPV on the
assumption that the project were to be 100% equity financed, as a first step. The discount
rate for the project should therefore reflect only the business risk faced by equity holders.

Debt is ignored on the calculation of base-case NPV.

Secondly, one adds the sum of present value of all the side effects of accepting the project

to the base-case NPV. These side effects include:

@) issue costs of raising finance

(i)  any government subsidy or grant that is specific to the project, and

(iii))  value of interest tax shield.

The value of interest tax shield is included because the acceptance of the project adds to

the debt capacity of the firm, allowing further tax benefits to be obtained. The benefit

is given by the following expression which was explained in the previous section:
Value of interest tax shield = T *D

where D is the market value of debt and T.* is the effective corporate tax rate. The
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assumption is that debt will be perpetual. T_* will equal the marginal corporate tax rate
if the firm was certain of fully utilising the interest tax shield and there was no negative
impact (ie. costs of financial distress) associated with increased debt. All other costs and
benefits that are associated with debt will be added separately to calculate the adjusted

present value of the project.

There is not much guidance on how precisely one can calculate T .*. Obviously it will be
less than marginal T, if the company has other tax shields in use. It will also be less if
the company has huge losses for tax purposes brought forward (a quite realistic situation
in the UK in the mid 1980s). Presumably, T * will also be lower, the greater the debt-
equity ratio, as the disadvantage of increase in expected value of bankruptcy costs
outweighs the benefits of the signalling effects. The calculation of T * is an area where

more empirical work needs to be done.

The calculation of adjusted present value (APV) is summarised below:
APV = Base case PV + sum of PV of all side effects
or APV = Base case PV + T*D - issue costs + PV of other financing

or side effects

(b) Adjusted Discount Rate

An alternative to calculating an APV is to calculate an adjusted discount rate which takes
into account the benefit of tax shield. One such formula was used by MM in 1963 and
1966. This is shown below.

* = r(1-T*L)

where 1* = adjusted discount rate
r = opportunity cost of capital. It compensates for business risk only.
T* = the effective tax rate. Its determinants were discussed in (a) above.
L = the project’s marginal contribution to the firm’s debt capacity as a

proportion of the project’s PV.

The advantage of this formula is that L can be higher or lower than the firm’s overall debt

ratio. Its disadvantages include the assumption of permanent debt and the limitation of
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its use to projects offering level perpetual cash flows. Note that r in this formula is not
the cost of equity of a levered firm. Rather, it is the cost of equity in an all equity firm,
ie. it is based on only business risk. Also note that this formula does not compensate for

other side effects, which will need to be accounted for separately.

The above formula assumes perpetual debt. The calculation of a discount rate when the

debt level may vary is discussed below.

(c) Discount Rate when Future Debt Level is Uncertain

J Miles and R Ezzell (1980) have provided a formula which does not assume permanent
debt. However, it assumes that the firm adjusts its borrowing to keep a constant debt
proportion. This again is unrealistic as firms do not constantly adjust debt with changes
in the market value of equity, although theoretically, it is more sound because it correctly
takes into account the changes in the contribution of the project to the firm’s debt
capacity. They calculate adjusted discount rate as:

* =r-Lr, T* ( 1+ )
1+r1,

where r, = the borrowing rate.
The advantage of this formula over the previous MM formula is that it can be applied to

any cash flow pattern or project life.
(d)  Weighted Average Cost of Capital
This approach makes use of statistics which are more readily available, but its usefulness

is fairly restricted. The approach is to calculate the adjusted discount rate as
™ =1,(1-T) D + r, E

\Y A%
Ip = the firm’s current borrowing rate
T, = expected return on equity (eg. calculated by using CAPM and which
compensates equity holders for business and financial risk )
T, = the marginal corporate tax rate.
D, Eand V = market value of debt, equity and the firm respectively.
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The advantage of working with the WACC is that it uses r, which in turn uses equity
betas which are easily available (for example through London Business School’s Risk
Measurement Services in the U.K.). There is controversy as to how to adjust for leverage
to get asset betas (see (€) below). Secondly, it uses T,, a known marginal corporate tax
rate rather than T *, which is difficult to estimate in practice. In practice, analysts prefer

to work with objective known marginal tax rate.

However, it is restrictive in use. It is only suitable for projects that have the same risk
as that of the firm’s existing activities and where the firm will continue to maintain its

debt-equity ratio.

The benefit of interest tax shield should not be double counted in calculating the relevant
cash flow to be discounted (that is, the cash flow should be the net operating income [1-
T.J]). Secondly, the formula should not be used illogically if a project is being financed
largely by debt. What is relevant is the long run debt equity ratio which should be used

in the formula.

The calculation of WACC for divisions of a company, where the risk differs substantially

from the average riskiness of the overall company, is considered next.

(e) Divisional Cost of Capital
Use of a single WACC as discount rate for projects would lead to an intra-firm mis-

allocation of resources as is shown for the following multi-divisional all-equity firm:
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RETURN

Project in Division A

Company Cost of Capital

i

Company Beta BE’

In the above diagram, the project in Division A should be rejected because the returns
expected from it are below its divisional risk adjusted cost of capital. The project in
Division B should be accepted because its returns exceed its risk adjusted divisional cost
of capital. However, use of single company wide cost of capital ( horizontal line above)

based on company wide beta factor would lead to an opposite and incorrect result.

The calculation of divisional WACC requires the calculation of divisional return to equity
which in turn requires an estimate of divisional betas. Therefore we need to calculate
betas for divisions which are not quoted on a stock market and therefore do not have

readily available market values. The literature contains two approaches for valuing

divisional betas:

(1) The Analytical Method M H Gorden and P J Halpem (1974) suggest that the
systematic risk of a division can be estimated by assuming that the beta is highly

correlated with some observable statistic, such as the ratio of changes in divisional
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earnings to changes in total economy wide corporate earnings. The regression equations
that result from using this method are not considered sufficiently stable to be used in

practice.

(2)  Analogy or Pure Play Techniques This involves finding a quoted company in the

same line of business and assuming that it has the same business risk as that of our

division. The differences in financial risk can be adjusted by unlevering and relevering

the quoted company’s beta by using the following equations suggested by Hamada:
Unlevered Beta

Beta of Quoted Company
1 + (1-T) D/E

Divisional Beta = Unlevered Beta x (1 + (1-T,) D/E)
The debt (D) and equity (E) values used above are those of the pure play quoted company
in the first equation and of the multi divisional company in the second equation.
However, Conine (1980) has shown that in the presence of risky debt, the above equations
become:

Unlevered Beta

B, + B,, (1-T) D/E + (B,., PREF/E)
1 + D/E (1-T) + PREF/E
Thus beta factor for the levered equity (B,) , risky debt (B,,) and the risky preference

shares (B,,.) are estimated and used to derive the unlevered beta. Divisional Beta is

calculated by using the converse of the above equation, but using the equity, debt and

preference shares of the multi-divisional company instead.

Fuller and Kerr (1981) in an empirical study conclude that using the adjustments for
financial risk proposed by Hamada do not yield better results than not adjusting at all for
leverage differences. Conine & Tamarkin (1985) conclude that using the Conine
equations could provide superior results because it may not be correct to assume risk-
free debt as is done by Hamada. However, they suggest further re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>