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The Economic Council of Canada was established in
1963 by Act of Parliament. The Council is a crown
corporation consisting of a Chairman, two Directors and
not more than twenty-five Members appointed by the
Governor in Council.

The Council is an independent advisory body with
broad terms of reference to study, advise and report on a
very wide range of matters relating to Canada’s econom-
ic development. The Council is empowered to conduct
studies and inquiries on its own initiative, or if directed
to do so by the Minister, and to report on these activi-
ties. The Council is required to publish annually a
review of medium- and long-term economic prospects
and problems. In addition it may publish such other
studies and reports as it sees fit.

The Chairman is the Chief Executive Officer of the
Council and has supervision over and direction of the
work and staff of the Council. The expenses of the
Council are paid out of money appropriated by Parlia-
ment for the purpose.

The Council as a corporate body bears final responsi-
bility for the Annual Review, and for certain other
reports which are clearly designated as Council Reports
The Council also publishes Research Studies, Discus-
sion Papers and Conference Proceedings which are
clearly attributed to individual authors rather than the
Council as a whole. While the Council establishes gener-
al policy regarding such studies, it is the Chairman of
the Council who bears final responsibility for the deci-
sion to publish authored research studies, discussion
papers and conference proceedings under the imprint of
the Council. The Chairman, in reaching a judgment on
the competence and relevance of each author-attributed
study or paper, is advised by the two Directors. In
addition, for authored Research Studies the Chairman
and the two Directors weigh the views of expert outside
readers who report in confidence on the quality of the
work. Publication of an author-attributed study or paper
signifies that it is deemed a competent treatment worthy
of public consideration, but does not imply endorsement
of conclusions or recommendations by either the Chair-
man or Council members.
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Etabli en 1963 par une Loi du Parlement, le Conseil économique
du Canada est une corporation de la Couronne composée d'un
président, de deux directeurs et d’au plus vingt-cinq autres membres,
qui sont nommés par le gouverneur en conseil.

Le Conseil est un organisme consultatif indépendant dont le
mandat lui enjoint de faire des études, donner des avis et dresser des
rapports concernant une grande variété de questions rattachées au
développement économique du Canada. Le Conseil est autorisé a
entreprendre des études et des enquétes, de sa propre initiative ou 4
la demande du Ministre, et & faire rapport de ses activités. Chaque
année, il doit préparer et faire publier un exposé sur les perspectives
et les problémes économiques a long et & moyen termes. Il peut aussi
faire publier les études et les rapports dont la publication lui semble
opportune.

Le président est le directeur général du Conseil; il en surveille les
travaux et en dirige le personnel. Les montants requis pour acquitter
les dépenses du Conseil sont prélevés sur les crédits que le Parlement
vote 4 cette fin.

En tant que personne morale, le Conseil assume I'entiére responsa-
bilité des Exposés annuels, ainsi que de certains autres rapports qui
sont clairement désignés comme étant des Rapports du Conseil.
Figurent également au nombre des publications du Conseil, les
Etudes, Documents et Comptes rendus de colloques, qui sont explici-
tement attribués a des auteurs particuliers plutdt qu'au Conseil
lui-méme. Celui-ci établit une politique générale touchant ces textes,
mais c'est au président qu'il incombe de prendre la décision finale de
faire publier, sous les auspices du Conseil économique du Canada, les
ouvrages 4 nom d’auteur tels que les études, documents et rapports
de colloques. Pour se prononcer sur la qualité, I'exactitude et 'objec-
tivité d'une étude ou d'un document attribué a son auteur, le
président est conseillé par les deux directeurs. De plus, dans le cas
des érudes da nom d'auteur, le président et les deux directeurs
sollicitent I'avis de lecteurs extérieurs spécialisés, qui font un rapport
confidentiel sur la qualité de ces ouvrages. Le fait de publier une
étude ou un document 4 nom d’auteur ne signifie pas que le président
ou les membres du Conseil souscrivent aux conclusions ou recom-
mandations contenues dans I'ouvrage, mais plutdt que I'analyse est
jugée d’une qualité suffisante pour étre portée a ’attention du public.
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RESUME

La présente &tude traite de 1'incidence de 1'impdt des
sociétés sur le financement par emprunt (ou effet de levier)
des entreprises. Les auteurs examinent quatre modéles
théoriques. Ceux-ci indiquent qu'une réduction du
financement par emprunt peut avoir plusieurs causes : (i) une
diminution du taux de 1'impdt sur les sociétés (parce que
1'intérét sur la dette est déductible aux fins de cet impdt);
(ii) des amortissements accélérés (des "avantages fiscaux"
plus importants) et une limitation de la déductibilité des
pertes fiscales encourues sur d'autres revenus ("compensation
de pertes"); (iii) une augmentation de 1'instabilité du

revenu d'exploitation; (iv) un accroissement des risques de

gestion (qui dépend de la corrélation entre le revenu d'un
gestionnaire qui est assuré@ par la rentabilité de la
compagnie et ses autres sources de revenu); (v) une
augmentation des couts prévus de faillite; (vi) un taux
d'inflation plus élevé (parce que 1'intérét nominal sur les
obligations est déductible, aux fins de 1'impdt, & un taux

plus &levé que le taux d'impOt sur les intéréts que touchent

les investisseurs).

Les modéles sont appliqués & des données chronologiques et

transversales, tirées du dossier COMPUSTAT et d'une bande




magnétique de 1'Université& Laval, pour la période 1970-1982.
Les sociétés sont des entreprises canadiennes inscrites a la
Bourse de Toronto. Dans 1'&valuation des taux de 1'impdt sur
les sociétés, i1 est tenu compte des variations
interindustrielles et interprovinciales, ainsi que des

fluctuations dans le temps.

La principale constatation découlant de cette analyse
empirique est que la taxation des sociétés influe beaucoup
sur 1'effet de levier de la dette, tellement qu'une
augmentation d'un point du taux de 1'impdt sur les sociétés
fait monter le ratio d'endettement de 0,75 point. D'autres
facteurs influent aussi sur ce ratio. Ainsi, une
augmentation de 1'instabilité du revenu d'exploitation
contribue a la réduction du ratio d'endettement. Quant 3
1'instabilité des risques de gestion, elle y contribue dans
une mesure a peu prés egale. Avec les données disponibles,
il n'est pas facile de mesurer les "avantages fiscaux", la
“compensation des pertes" ainsi que les colts prévus d'une
faillite. Par conséquent, il est difficile de tirer des

conclusions trés nettes de 1'impact de ces variables.

Les auteurs s'efforcent aussi d'étudier des modéles dans
lesquels la rémunération du capital, avant impdt, et la

croissance de 1'actif immobilisé sont des facteurs
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déterminants de 1'effet de levier. Or, pour expliquer ce
dernier, chacune de ces variables se révéle significative, de
sorte que 1'incidence d'une augmentation du taux de 1'impdt

des sociétés sur l'effet de levier s'en trouve réduite.

Les auteurs déduisent de leur analyse que 1'impdt sur les
sociétés influe sur 1'effet de levier, mais ils ne concluent
pas qu'il faudrait adopter des mesures incitatives
ponctuelles en vue de favoriser le financement par actions.
Ils soutiennent qu'il faudrait procéder & une juste
intégration de la fiscalité des entreprises avec celle des
particuliers. Ils examinent cette question dans un régime
d'impdt & la consommation et un régime d'impdt sur le revenu
total, et ce, dans le contexte d'une &conomie fermée et d'une

dconomie ouverte.
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ABSTRACT

This study examines the impact of the corporate tax on debt financing
(or leverage) of corporations. Four theoretical models are examined. These
suggest that a reduction in debt financing is caused by (i) a reduction of
the corporate tax rate (because debt interest is deductible for corporate tax
purposes); (ii) faster write-offs (greater 'tax shield') and limitation on the
deductibility of tax losses from other income ('loss offset'); (iii) an
increase in the volatility of operating income; (iv) an increase in managerial
risk (which depends upon the correlation between a manager's income derived
from company profitability and the manager's other income); (v) an increase in
expected bankruptcy costs; (vi) a higher inflation rate (because the nominal
interest on bonds is deductibie for tax purposes at a value higher than the
rate at which interest income is taxed in the hands of investors).

The models are applied to Canadian time-series-cross-section data from
the COMPUSTAT file and the Laval tape, for the period 1970-82. The companies
are Canadian-controlled companies traded on the Toronto Stock Exchange. The
measurement of corporate tax rates takes into account between-industry and
between-province variation, as well as variation over time.

The principal finding of the empirical work is that corporate taxation
significantly affects leverage, to the extent that an additional point
iucrease in the corporate tax rate causes an additional 0.75 point increase
in the debt-asset ratio. Other factors also influence the debt-asset ratio.
For example, an increase in the volatility of operating income and in a
proximate measure of managerial risk each reduce the debt-asset ratio. With
the data available, it is difficult to measure 'tax shield', 'loss offset’

and expected bankruptcy costs. Consequently, firm conclusions in respect of




these variables are difficult to draw.

Some attempt is made to consider models in which the gross-of-tax
return to capital and growth in fixed assets are determinants of leverage.
Each of these variables is found to be significant in explaining leverage,
whereupon the effect of an increase in the corporate tax rate on leverage is
reduced. |

While it is concluded that corporate taxation influences leverage, it is
not concluded that special ad hoc incentives should be adopted to encourage
equity financing. Jt is argued that there should be proper intejration of
corporate and personal taxation; this is explored in the context of consump-

tion and comprehensive income taxation, in closed and open economies.
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FOREWORD

This paper is one of the outputs from Council's three year study
of the taxation of capital income -- or of the income derived
from savings and investment. The study program had important
dimensions in both time and space. The effects of capital
taxation on both present and future output and standards of
living were scrutinized. Taxes levied by all levels of Canadian
government were studied as were the international implications
of the taxation of capital income. Another important emphasis
in the study program was on the interrelationship among specific
measures of capital taxation. Here, general equilibrium and
other techniques were used to examine the various measures as an
interrelated system. Separate studies were also undertaken of
specific measures of capital taxation including the personal and
corporate income taxes, sales and transaction taxes, property
taxes, and resource taxes.

An important characteristic of the income tax is its differen-
tial treatment of income from debt- and equity-financed capital.
The latter is taxed both in the hands of corporations and again
when distributed to shareholders.

Dividend tax credits and partial exclusion of capital gains
from taxable income provide relief from this double taxation.
Even so, it is possible that taxation discourages equity finance
and is responsible for part of the debt burden of Canadian
business. The present study is one of two commissioned to
investigate the difficult empirical relationship between taxes
and indebtedness.

When this paper was written, Mr. Bartholdy was a graduate
student at Queen's University and is now on the faculty of the
School of Business at St. Mary's University. Professors Fisher
and Mintz are on the faculty of Queen's University. Professor
Fisher has published extensively in the field of econometrics
and Professor Mintz in the fields of business finance and
taxation.

Judith Maxwell
Chairman



CHAPTER 1
TAX POLICY IN CANADA

1.1 Introduction
The recession of the 1980's and subsequent bankruptcies that arose

from it forced many companies to re-examine the methods they.had been using

to finance capital investment. Efforts were made to limit the possibility of

bankruptcy by reducing leverage, that is the ratio of debt to eqﬁity.l Firms

that tended to rely on debt as a source of finance were viewed by financial

markets as more likely to run into financial difficulty. In the period 1982-83

2 This

many companies witnessed a sharp increase in their debt-equity ratios.
was due partly to the difficulty of issuing equity when stock market values
were falling, and partly to a decline in the profits available for reinvest-
ment. This experience raised the concern of policy makers that leverage had
generally become too high. To reduce leverage, certain tax measures were
adopted in the May 1983 Budget3, to encourage equity financing.

These developments raise two important issues. First, does leverage in
fact matter when firms make investment decisions? Much of the early litera-
ture in financial economics suggests that the source of financing is irrelevant
to the firm. This proposition, which was originally argued by Modigliani and
Miller (1958), was developed in a simple model based inter alia on the
assumption that corporate and household debt are perfect substitutes, in the
following sense. If a corporation issues one dollar more of debt while
reducing equity by one dollar, then shareholders will reduce their equity
investment in the firm by one dollar and either purchase one more dollar of
corporate debt or reduce personal borrowings by one dollar. If the cost of

issuing debt via the firm is equal either to the household's rate of return on

bonds or to the cost of borrowing funds, then the corporation's financial
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decision is irrelevant to the shareholders, since they can offset corporate
leverage with personal leverage. This is essentially the 'home-made leverage'
theorem put forward by Modigliani and Miller in 1958 and it has been central
to much of the debate concerning financial leverage and business' investment
decisions since that time.

The Modigliani-Miller proposition gave birth to a vast literature aimed
at establishing the relevance of financial policy to investment decisions, on
the one hand, and of denying its relevance, on the other. Much of this liter-
ature concentrated on whether the assumption that corporate and personal debt
are perfect substitutes may be sustained after allowing for (i) bankruptcy
costs, (ii) transaction costs, (iii) taxation, (iv) lack of information to
outside investors for assessing the quality of firms, and (v) 'agency' costs
arising from non-pecuniary rewards which induce managers to pursue objectives
other than profit maximization. In Chapter 2, various models in which the tax
system interacts with bankruptcy costs and ‘'agency' costs are introduced. In
some models, the leverage decision affects the value of a firm since corporate
and personal debt are no longer perfect substitutes. Corporate and personal
taxation influence leverage and this effect can be derived explicitly in these
models. It still remains an important issue whether leverage affects the
value of a firm and its investment decisions. In one of the models discussed
in Chapter 2 leverage is irrelevant, even in the presence of taxes.

The second issue raised as a consequence of developments in the 1980's
is the impact of tax policy on a firm's leverage decision. Does the current

tax system encourage or discourage debt financing? In a model which allows
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taxes and financial policy to affect the value of a firm, corporate and per-
sonal tax rates and allowances influence leverage in different ways. Some of
the tax provisions that are important in influencing corporate financing are
the deductibility of interest payments from corporate taxable income, the
payment of dividend tax credits and the preferential treatment of capital
gains. Some tax provisions, such as interest deductibility, encourage debt
financing; others, such as the low taxation of equity income, encourage equity
financing; and so on.

The general aim of this study is to determine the extent to which tax-
ation influences financial policy, taking account of the fact that Canada is
a capital importing country, with an economy which is small relative to the
rest of the world. As will be demonstrated, this requires that the potential
importance of foreign savings and foreign tax systems on the costs faced by
Canadian businesses in seeking capital from abroad be recognized in empirical
work.

Another question to be addressed is whether the law should be amended
to weaken or strengthen its influence on financing. The analysis of this
issue depends in part on the first two issues discussed above: (i) Does
leverage matter to the firm? And if so: (ii) What effect does taxation have
on leverage? The theory developed in Chapter 2 suggests that leverage could
be relevant and the empirical work of Chapter 3 makes an attempt to measure
the impact of various Canadian tax provisions on leverage. Even if taxation
influences leverage and leverage matters to the firm, it must still be asked
what economic cost is borne by society, consequent upon tax policy influencing
the financial decisions of firms. The answer to this question depends on the
conclusions to the first two issues.

The theory outlined in Chapter 2 suggests that bankruptcy and 'agency'
costs are resource costs associated with leverage. Additional debt financing

increases the likelihood of a firm declaring bankruptcy, so that it is either
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wound up or dissolved to be reorganized. This process incurs direct costs,
associated with trustee, legal and accounting fees. Other indirect costs,
arising for example from the loss in sales, may be incurred as well. Debt
financing can also affect the salaries paid to managers, and thus the incen-
tive for managers to work for the benefit of the firm's owners. In partic-
ular, if debt financing makes the salary paid to a manager more risky, but
otherwise induces the manager to work harder, then shareholders are forced to
compensate a manager for the reduced value of income corresponding to the
risk. Thus taxes influence leverage and hence 'agency' costs.

These bankruptcy and ‘'agency' costs would be experienced by firms, even
if there were no taxes. Taxation, however, can influence the level of
bankruptcy and ‘agency' costs. If the tax system encourages too much or too
little leverage, then additional resource costs will be incurred compared with
a situation when taxation does not affect leverage. Alterations to the tax
law, to reduce its bias toward certain sources of finance, are discussed in
Chapter 4. One benchmark for reform is to remove the bias. This would be
appropriate to the extent that businesses and households generally participate
in well-functioning capital markets. Another benchmark for tax reform is to
use the tax system to offset imperfections in capital markets arising, for
example, from government regulation of financial intermediaries or from the
costs of obtaining information. Such imperfections may lead to too little or
too much leverage. Tax policy can be used to offset some of these imperfec-
tions.

The discussion is organised as follows. Chapter 2 is devoted to anal-
ysing various models which determine how financial policy affects the valu-
ation of firms, and how corporate and personal taxation influence leverage.
Chapter 3 discusses an empirical appraisal of the theory of Chapter 2, in
particular, it provides some estimates of the effects of various provisions in

the tax law on leverage. Chapter 4 discusses reform of the law with respect
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to its impact on debt and equity decisions. The present position of Canadian
tax law and how it affects the financing of Canadian businesses are discussed
in the remainder of this chapter. As a result of this discussion, certain
limitations on the theoretical and empirical results of Chapters 2 and 3

emerge and these are outlined at the end of this chapter.

1.2 Tax Policy in Canada in Relation to Financial Policy

Canadian businesses use three sources of finance, all of which can be
treated differently under the present tax law. These sources of finance
include (i) debt (bonds, bank loans, accounts payable and other short- and
long-term liabilities), (ii) retained earnings (undistributed profits) and
(iii1) new equity issues. From the perspective of taxation, it is these three
sources of financing that are most relevant. Sources (ii) and (iii) are forms
of equity financing. The distinction between short- and long-term debt is not
as important, since interest paid on all forms of debt, except for capitalized
interest, is deductible from corporate taxable income.

Debt and equity issued by Canadian businesses are owned, from a tax
point of view, by several types of investors. One type is the Canadian house-
hold which owns equity and debt directly from purchasing shares and bonds
offered in stock and bond markets. Another investor is the financial inter-
mediary or corporation which owns financial assets. A financial intermediary
may be owned by both Canadian and foreign households. Canadian households
own non-financial businesses indirectly by lending funds to a financial
intermediary which, in turn, invests these funds in businesses. The final
type of investor is the (corporate or household) foreigner who pays both
Canadian taxes and the taxes of his resident country, depending on internat-

jonal tax arrangements.

In the discussion below, Canadian corporate and personal tax law, as

these affect the three different types of investors, are reviewed. Direct
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ownership by Canadian households of non-financial capital is discussed first.
Then the tax law relating to financial intermediaries and foreign ownership
of Canadian capital, either of a direct or an indirect form through corpora-
tions and intermediaries, is reviewed. This distinction permits consideration

in detail of the impact of taxation on the financing of businesses.

1.2.1 Household Capital Income

Households receive three forms of investment income for income tax
purposes: interest, dividends and capital gains. The total tax“paid on these
forms of income depends on the use of various provisions of corporate and
personal income tax, because both of these taxes reduce the return earned on
bonds and equities. The corporate and personal tax bases are first described,
followed by the interaction between the two types of tax and how these affect
the amount of equity and bonds issued by a Canadian corporation to a Canadian

household.

The Corporate Tax System

The corporate tax is, in principle, levied on income accruing to the
shareowners of the corporation. There are two main forms of taxable income:
active business income and passive (financial) income. The discussion of pas-
sive income is deferred until the section on financial intermediation. Active
business income is equal to revenues earned on the sale of goods and services
less labour and capital costs. Capital costs include capital cost allowances,
depletion allowances, the cost of inventories, and the interest expense
incurred on borrowed funds.

The deductibility of interest expenses from corporate taxable income is
the most important feature of the corporate tax affecting financial policy.
This deduction implies that the owner of equity, not debt, pays corporate tax

on the income he receives. The deduction of borrowing costs can also be
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generous to equity owners of the busiress, during times of rising prices.
Part of the interest deducted from the corporate tax base is a payment to the
lender to maintain the purchasing power or real value of the debt's principal.
Allowing this portion of interest expenses to be deducted from the corporate
tax base is tantamount to allowing the business to deduct a part of the
capital value of the debt. As shown in Chapter 2, the deductibility of
interest, without adjusting for inflation, can encourage debt financing,
although this depends on various provisions of the corporate and personal tax
law in relation to capital income. ’

The valuation of capital cost allowances for tax purposes differs from
the ‘economic depreciation' of capital, since the former is set by fiat while
economic depreciation arises from physical wear and tear and revaluation of
capital. In some cases, capital cost allowances are substantially more than
economic depreciation. For example, manufacturing machinery, pollution con-
trol equipment and energy conservation assets are written off at a rate of 50%
on a straight line basis, subject to a half-year conventfon rule. Heavy
constructon equipment is written off at a rate of 50% on a diminishing balance
basis, also subject to the half-year convention rule. These four assets
comprise 17% of total capital investment and 30% of the machinery investment
of non-resource industries (based on the years 1979-81. For other classes,
especially structures in non-resource industries, capital cost allowance (CCA)
rates used for tax purposes are closer to economic depreciation rates.
However, in times of rising prices the CCA rates used for tax purposes can be
inadequate. A CCA rate is based on the original purchasing price of capital,
not its replacement cost. Inflation consequently erodes the value of the CCA.

The valuation of inventories is based on the first-in-first-out (FIFO)
principle, where the cost is the lower of the replacement cost and the original
cost of acquiring the inventory. In times of constant prices, the valuation

of inventories is not difficult, since the price at which a commodity is




introduced into the inventory stock is the same as the price when it is taken
out. In times of rising prices, FIFO valuation is inadequate since, in
general, the cost of replacing the inventory is more than the original cost of
the inventory.

Resource firms are also given special deductions, many of these being
more generous than the true economic cost of holding the assets. These deduc-
tions include: (i) a CCA allowance for new mine assets equal to the mining
profit of the firm until the asset is written off (subject to a minimum rate
of 30%); (ii) a fast write-off of machinery and structures under Class 10
(30%) or Class 12 (100%); and (iii) earned depletion for resource firms
(phased out for 0il and gas since 1981) equal to 1/3 of exploration, develop-
ment, processing and new mine asset expenditures. In addition, exploration
and development intangible expenditures are allowable as expenses, even though
the creation of the asset (such as a mine shaft or drilling knowledge) may
have long-lasting value in creating more depletable reserves.

When the value of deductions is generous relative to the cost of hold-
ing the asset, then this difference is referred to as a 'tax shield'. When a
business is paying taxes in a year, it can take full advantage of all tax
shields. However, when a business is not paying taxes in a year, it may not
be able to take full advantage of its tax shield, because the deduction is
postponed to the future, without being carried forward at a rate of interest.
As will be shown in Chapter 2, the availability of tax shields will influence
financing decisions. In particular, a business which issues more debt rela-
tive to equity will create a greater potential of incurring corporate taxable
losses. When losses are created, the business will either: (i) carry back
losses up to 3 years (one year prior to 1983) and receive a tax refund; or
(ii) carry forward the losses to be applied against future taxable income
(before 1983, losses had to be used up within 5 years, and after 1983 within 7

years).4 When 1osses or deductions are carried forward, the value of deduc-
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tions is worth less to the business, since the deduction is not indexed at a
rate of interest. Debt financing can reduce the present value of the tax
shields by postponing the date for their use; thus firms may choose to rely
more on equity financing.

Another important corporate tax provision that influences the financing
decision of firms is the depletion allowance. Prior to 1974, 'automatic'
depletion was granted to resource firms and this allowance was equal to one
quarter of the net profit of the resource firm. Ontario retains 'automatic'
depletion in its corporate tax law, although the rate is 1/3 of net profit.
Thus the deductibility of debt interest reduces not only the corporate tax
base but also the depletion allowance base. Since 1974, resource firms were
allowed earned rather than 'automatic' depletion, based on exploration,
development, new mine and processing asset expenditures. However, the amount
claimed in any year is subject to a limit of 25% of the net income of the
business, the excess being carried forward indefinitely. Thus, financing by
debt can lengthen the time until earned depletion is completely claimed. Even
if the firm is paying taxes, it may choose to finance capital with less debt,
so as to take quicker advantage of earned depletion.

Once corpokate taxable income is computed, a tax rate is applied to
determine corporate taxes payable gross of any tax credits. Any qualifying
losses from previous years can reduce corporate taxable income. If tax losses
are incurred, these may be carried backward or forward, subject to the limit-
ations described above. The current federal tax rate varies across sectors
and sizes of firms. On large nonmanufacturing firms it is 36%, on large
manufacturing 30%, on small non-manufacturing 15% and on small manufacturing
10%. The 1986 Federal Budget will reduce these tax rates by 3 percentage
points for large manufacturing and 2 percentage points for small firms by
1989. 1In addition, some provincial governments apply a tax on the federal

base. The exceptions are Quebec, Ontario and Alberta which have their own
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corporate tax law; however these are similar to the federal base. Provincial
governments have a lower tax rate on small businesses and some give special
rates for manufacturing and resource firms.

Once calculated, federal corporate taxes payable are reduced by the
investment tax credit and foreign tax credit. The investment tax credit is
equal to 7% of investment expenditures made on depreciable assets in resource,
manufacturing, agriculture, fishing and forestry activities. A higher tax
credit is available for investments in specially designated areas and slower
growth regions of Canada. A rate of 20% and 30% is available for expenditures
on research and development (R&D), except for small businesses which are
allowed 35% on the first $2 million of R&D expenditure. If the investment tax
credit cannot be claimed in a year, it can then be carried back or forward as
with taxable losses. By 1989, the investment tax credit will be abolished
except for a 20% rate in the Maritimes, 40% in specially designated areas,

60% in Cape Breton, and the 20% to 35% rate for R&D. The foreign tax credit
is equal to foreign corporate taxes paid on profits earned by branches and
foreign affiliates abroad that are included in the taxable income of the
Canadian corporation. DividendsAreceived from foreign affiliates operating
in treaty countries are exempt from Canadian tax but foreign taxes may not be
credited against Canadian corporate taxes.

The variety of provincial and federal corporate tax rates in Canada
renders a special advantage to the study of business finance. Many studies
conducted in the United States, for example, are hampered by a lack of varia-

tion in corporate tax rates across industries and time.

Personal Taxes on Capital Income

The federal personal tax is levied on the receipt of three forms of
capital income: interest, dividends and capital gains. The taxation of

interest is generally straightforward. Most interest income earned on bonds,
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deposits and mortgages is included in taxable income. The interest expenses
incurred in borrowing money to finance investments is deductible from taxable
personal income.

The taxation of dividends is more complicated. Canadian tax law inte-
grates corporate and personal taxes by allowing a dividend tax credit to be
paid to the investor to offset corporate taxes paid prior to the distribution
of profits. The dividend tax credit is available to Canadian residents and
for dividends received from a Canadian corporation. No dividend tax credit is
paid for dividends received from foreign corporations, although a foreign tax
credit is given for foreign withholding taxes.

The personal tax on dividends eligible for the tax credit is calculated
in the following manner. Dividends received are first grossed-up by a factor
of 150% (to be reduced to 133-1/3% in 1987), whereupon the federal dividend
tax credit is equal to 22-2/3% of this amount (to be reduced to 16-2/3% in
1987). The Federal personal tax liability on dividends is equal to the
marginal tax rate (the highest possible rate is 34%) multiplied by 1-1/2 times
dividends received, less the dividend tax credit. The provincial tax is
levied as a surcharge on federal taxes payable (for example, Ontario's rate is
48% of net federal taxes). For an individual in the top income category in
Ontario, the effective personal tax on $1 of dividend income received in 1986
is equal to {1.5(.34-.227)(1+.48)}=$.25. Investors with lower income pay a
Tower effective personal tax on dividends. For an individual with less than
$17,000 in taxable income, the effective personal tax rate can be negative.
This is not to say that the dividend tax credit is too generous. The main
purpose of credit is to avoid double taxation of dividend income, such that
the effective corporate and personal tax rate remains positive.

In principle, the combined federal and provincial dividend tax credit
should be equal to corporate taxes paid prior to distribution. For pub]ié

corporations, the dividend tax credit is less than the corporate tax paid,
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especially for non-manufacturing businesses. For private corporations claim-
ing the small business tax deduction, the dividend tax credit is too generous.
The November 1981 Budget reduced, at the federal level, the incentive for small
companies to pay out income as dividend, by adding a 12-1/2% tax on distributed
profit (this tax is being eliminated in 1987 with the reduction in the dividend
tax credit). However, the provinces have substantially reduced corporate tax
rates on small business (averaging 3% across the provinces in 1984). Thus the
dividend tax credit remains generous for small businesses, taking into account
both federal and provincial taxes. B

Capital gain income is taxed as income realized in the hands of the
investor. When an investor sells shares, the taxable capital gain is calcu-
lated as one-half of the difference between the price when shares are sold and
the cost when purchased. Beginning 1986, the first $500,000 of net capital
gains earned during an individual's lifetime will be exempt from tax. However,
allowable losses arising from investments in Canadian-controlled private
corporations (CCPC's) may be written off other income and this amount reduces
the lifetime exemption of net capital gains. No allowance is made for infla-
tion which erodes the purchasing power of wealth. However, the effective
capital gains tax is reduced substantially by the lifetime exemption and
deferral of taxes by postponing the sale of assets. However, except for
CCPC's, losses can be written off only against future taxable capital gains,
rather than other current income. This reduces the degree to which the
government shares in the riskiness of investments with the investor.

The above description of personal taxes levied on capital income
ignores several opportunities under which investors can shelter their savings
from tax. One tax instrument is the Registered Pension Plan (RPP) and the
Registered Retirement Saving Plan (RRSP). The current law allows an individ-
ual who belongs to a pension plan to deduct up to $3,500 in contributions to a

RRSP and RPP or $5,500 in contributions to a RRSP if the individual has no




re ____________________________________________________W
= 1 =

pension plan. Withdrawals from these plans are fully taxable. If the per- ‘

sonal tax rate is constant over the lifetime of the individual, then the

present value of taxes owing on these plans is equal to zero.

There are several other methods by which savings can be sheltered from ‘
tax. An individual who owns a qualifying life insurance plan can earn inter-
est free of tax. In addition, a $1,000 investment income deduction is allowed
for eligible interest, taxable dividends and capital gains. For most lower-
and middle-income individuals, capital income is untaxed. High income indiv-
iduals can reduce tax liabilities by sheltering bonds and mortgages in a RRSP
or in other tax sheltering devices. They can also borrow capital to invest in
equities. The equity income is taxed at a lower rate than the tax saved on
the deductibility of borrowing interest costs.

Under the current personal tax law, Canadian households face lower
effective personal tax rates on dividends and capital gains compared with
other sources of income. This arises from the dividend tax credit and the
preferential treatment of capital gains. Interest income, unless fully
sheltered, is taxed at a higher rate. Lower income individuals are likely
to shelter all of their capital income.  High income individuals tend to face
positive effective tax rates on their marginal savings. This will be an
important consideration in the theoretical and empirical discussion of

Chapters 2 and 3.

1.2.2 Corporate Investment Income

In principle, investment or passive income flowing through corporations
and financial institutions should be fully integrated into the overall tax

system. For this purpose, the tax law distinguishes between public and private

resident corporations.
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Public Corporations

Treatment of the investment income of public corporations is similar to
that under the personal tax law, except for inter-corporate dividends. In
general, interest and one-half of capital gain income are taxable in the
hands of a public corporation, while inter-corporate dividends are not taxed.
Since profit net of interest is taxable in the hands of the corporation
generating it, the tax-free flow of inter-corporate dividends paid from taxed
profits avoids double taxation. Similarly, interest, which is déductible from
the taxable income of a debt-issuing corporation, is taxable in the hands of
the lending corporation. The lending corporation may either deduct its own
financing costs from taxable income or pay out dividends that are subject to
the dividend tax credit. The taxation of the income from capital gain on
shares held by a public corporation, however, is different, since while the
profit generated by a non-financial corporation is taxable, the capital gain
on shares held by the financial or parent corporation reflects profits that
have already been taxed. This suggests that reinvestment of profits by non-
financial corporations is the least preferred method of finance, from the point
of view of a financial intermediary.

There are several important exceptions to the above rules. First,
several measures developed in the later 1970's were intended to reduce after-
tax financing of corporations arising from tax incentives provided to resource
and manufacturing businesses since 1972. After-tax financing arose when a
corporation paying no tax could make more effective use of interest write-
offs, by transferring the deduction to a corporation paying taxes, so as to
reduce the cost of credit. This was accomplished by a non-taxpaying corpo-
ration issuing income debentures or term preferred shares to a lending insti-
tution. The dividends, or debenture income, would not be taxable in the

hands of the lending institution but the lender could deduct the financing
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costs from other sources of income. Thus a financial intermediary could
reduce the effective interest rate charged on a financial 'loan' made to a
non-financial company. The debt-equity ratio of the issuing corporation would
fall, depending upon the extent to which the non-tax paying corporation issued
term preferred shares rather than income debentures. As a consequence of
after-tax financing, the average corporate tax rates on banks fell from 50% to
less than 10% during the period 1979-80.

After 1978, the tax law was amended several times to circumscribe
after-tax financing. Only in one instance was after-tax financing encouraged.
This was a special concession, given in 1980, to allow small businesses to
issue bonds, the interest of which would not be taxed in the hands of the
chartered banks. The budget of November 1978 no longer allowed the income on
term preferred shares of more than 10 year duration and on income debentures

5 Subsequent tax amendments

to flow to a lending corporation free of tax.
imposed further restrictions. The law now allows the lender to receive non-
taxable income earned on Small Business Development Bonds and term preferred
shares of within five years duration, but only when issued by financially
distressed companies.

There are a number of other provisions in the tax law that affect
investment income earned by public corporations. These provisions apply
especially to financial institutions. Such corporations are permitted to
deduct a reserve equal to 1-1/2% of the first $2 billion, and 1% of the
excess, of qualifying securities. The total deduction is limited to the pre-
vious year's deduction plus 1/3 of the maximum amount. When the deduction is
more than the real value of doubtful debts, the difference is equivalent to an
interest-free loan. The deduction can have lasting value, if loan volume
grows.

Certain financial institutions are also given special tax concessions.

Two important cases are pension funds and insurance companies. Pension plans
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are explicitly exempt from tax, since these plans are intended for retirement.
Moreover, no dividend tax credit is paid to the pension plan. Thus the pen-
sion holder can be better off owning equity assets outside the pension plan
rather than within it. This suggests then the tax system induces pension
plans to prefer debt rather than equity issued by other corporations.
Insurance companies are taxed on income defined as net revenues
generated on financial assets less a reserve deduction for income owing to
policy owners. A policy reserve deduction is permitted on dividend income
received by an insurance company. An incentive for an insurance’company to
purchase equity would arise, if the tax rate of the equity-issuing corpora-
tion were less than that faced by the insurance company. Federal regulations

restrict the amount of equity that may be owned by an insurance company.

Private Corporations

The tax system makes a serious attempt to integrate taxes on all forms
of investment income of a private corporation with the incomes of its owners.
The integration of investment income is achieved by a special refundable tax
(Part IV) of 25% on dividend income earned by a corporation, a 46% tax on
interest, rent and dividends from foreign sources, and 50% of income from
capital gain. A tax credit is paid out on the distribution of dividends
equal to $1 for $4 of dividends paid. This refund offsets taxes payable on
dividends received by the corporation and reduces the effective tax rate on
other investment income to 33%. The distribution of this investment income as
dividend; is subject to the dividend tax credit. As for net capital gains
earned by a corporation and paid out as dividends to shareowners, the tax
credit of 25% is approximately equal to the initial tax on capital gain income
which is 1/2 of 46%, namely 23%.

The refund on Part IV taxes to a private corporation is limited by the

amount of tax already paid by it and not yet fully credited. This is the
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“refundable dividend tax on hand" and it limits the ability of firms to apply
the tax credit against non-qualifying income. The purpose of these integra-
tion measures is to reduce the incentive for individuals to defer personal
taxes on investment income, by leaving such income in an investment company.
The tax law, as applied to private corporations, does not favour the
holding of any portfolio investment, bond or equity, by a private investment
corporation. Individuals who own private holding companies would be in-
different to owning debt or equity issued by the non-financial corporation, if
such assets were held as part of the holding company's portfolio rather than
part of the individual's portfolio. Public corporations, however, are not
indifferent to the financial policy undertaken by another public corporation
that an intermediary owns. For the tax reasons cited above, the public cor-
poration prefers debt rather than equity financing when the issuing corpora-
tion may be paying no tax and can transfer its interest deductions to a
financial institution. A public corporation also prefers the profits of
another corporaton not to be retained for investment, if capital gain taxes

are paid on the value of shares owned by the intermediary.

1.2.3 Foreign Investors

Canadian businesses may be financed by corporations or individuals of
a different nationality. A distinction is made between Canadian-controlled
and foreign-controlled companies. Canadian-controlled private corporations
may claim the small business tax credit while foreign-controlled companies
(if more than 50% of equity is foreign-controlled) are subject to the general
rate of corporate taxes. Many foreign-controlled companies, often private
companies, are subsidiaries operated by multinational companies. Consequently,
special tax planning issues may be involved with the financing of their sub-
sidiaries. The implications of taxing foreign investment in Canada, by'

distinguishing between Canadian-controlled and foreign-controlled firms, are
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discussed below. It is quite difficult to decide when a business is con-
trolled by foreigners since the tax law recognizes three levels of control,

10%, 25% and 50%; this will be illustrated below.

Canadian-controlled Companies

When Canadian-controlled private or public corporations are in part
owned by foreign investors, certain international tax conventions become
important in assessing the tax liabilities of the foreign investors. Canada
has double taxation agreements with most industrialized or newly “developed
countries. Attention will be paid to the taxation of investment coming from
these countries. Indeed, much of the foreign investment in Canada originates
from the United States and Europe.

When a Canadian-controlled corporation pays out interest or dividends,
a Canadian withholding tax is assessed on such income. Exceptions to this
rule are interest on long-term corporate bonds paid to "arm's length parties"
and interest paid by Canadian financial intermediaries that are members of the
Canadian Payments Association. Capital gain income attributable to foreigners
is also exempt from withholding taxes except for capital gains arising from
the sale of private corporations and Canadian real estate. This reflects the
difficulty of taxing capital gains on shares listed on both Canadian and
foreign stock exchanges.

The general rate of the withholding tax is 25% although it is usually
lowered to 15% by treaty. The total effective Canadian tax on dividends paid
to foreigners is the corporate tax plus the withholding tax. Interest income,
which is deductible from Canadian corporate tax, is only taxed at the with-
holding tax rate when applicable. For example, if the corporate tax rate is
40% and the withholding tax rate is 15%, then total Canadian taxes paid are
49% on dividend income and, at most, 15% on interest income.

Once a foreign individual or corporation receives income from Canada,
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the foreigner is able, under most tax systems, to credit some or all of the
Canadian taxes against the tax liabilities owing on such income in the foreign
country. The extent to which a foreign investor can credit Canadian corporate
tax on business profits depends on the amount of ownership the foreigner has
in a Canadian business. Current U.S. law requires a minimum of 10% ownership
in order that a U.S. company may claim tax credit for corporate taxes paid in
another country. Discussion of the crediting of Canadian corporate income
taxes is deferred until the next section. ,

The ability of a foreign investor to gain credit for Canadian with-
holding tax depends on the rates of taxation in Canada and abroad and the type
of foreign tax credit permitted under the foreign country's tax law. Some
countries, notably the United States, permit taxpayers to use a global tax
credit: the U.S. taxpayer aggregates all income from all countries and
credits foreign taxes paid against U.S. tax liabilities payable on world-wide
income. If the foreign tax paid is less than the U.S. tax liability on a
foreign income, then an excess foreign tax credit will‘arise which is the
difference between the U.S. and foreign taxes payable. These excess tax
credits can be used to offset insufficient tax credits arising from elsewhere.
Other countries, such as the United Kingdom, permit taxpayers to calculate tax
credits per country. This limits an investor trading in international markets
from offsetting excess foreign tax credits generated by low taxation in one
foreign country against high taxes in another.

Foreign investors are usually in a position to credit Canadian with-
holding taxes against personal or corporate resident tax liabilities. There
have been important exceptions to this, however. When the foreign investor is
a financial intermediary investing in Canadian assets, especially bonds, it
may be difficult for the financial intermediary to gain credit for Canadian
withholding taxes. This will occur when the financial intermediary is debt

financed. The intermediary is paying little tax to his own government,
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whereupon Canadian withholding taxes may not be credited. It was for this
reason that the Canadian withholding tax on long-term bonds was suspended in
1976.

A similar inability to gain credit from Canadian withholding taxes
arises when a foreigner is able to shelter his saving from taxation in his
own country. An important example of the latter is pension funds of other
countries which cannot use a tax credit for foreign withholding taxes since
they are exempt from taxation.

When only Canadian withholding taxes are credited by a foreign investor
against taxes of the country of residence, then the foreigner might prefer a
Canadian corporation to be debt financed. The effective tax on interest
income received from a Canadian corporation will be the personal or corporate
tax payable by the foreigner on interest income.6 An equity asset will be
taxed, however, at the Canadian corporate tax rate plus any tax liabilities
on either dividends or capital gains in the country of residence. If the
combined Canadian and resident-country tax on equity income is more than that
on interest income, the foreign investor will prefer a Canadian corporation to

be debt financed. This question is dealt with in Chapter 2.

Foreign-controlled Corporatioﬁs

Tax considerations for foreign-controlled corporations in Canada are
the same as discussed above, except that Canadian corporate income taxes (both
federal and provincial) are credited against the taxes of the resident coun-
try. Canadian law recognizes foreign control when it is more than 50% of
voting equity, although corporate taxes are credited in the U.S., if U.S.
ownership of a Canadian firm is more than 10%. There are two additional
factors that are important in influencing foreign-controlled corporate
financing in Canada. The first is the impact of the foreign tax credit in

countries such as the United States which applies only to income patriated
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to the foreign parent. The second is the impact of the 'thin capitalization'
rule which applies to foreign-controlled corporations operating in Canada,
foreign control being defined as more than 25% ownership. |

With respect to the operation of the foreign tax credit, Canadian
corporate taxes are credited on dividends received by a parent from a subsid-
iary and on profits earned by a branch in Canada. A few countries, however,
include retained profits of subsidiaries in the tax base for the calculation
of tax credit. A U.S. tax credit, for example, is given for tax liabilities
paid on patriated income. As shown by Hartman (1982), this can give an
important advantage to a foreign subsidiary, namely, to finance investment
with retained earnings. This arises in Canada if the effective corporate tax
rate on investment (having allowed for accelerated depreciation and invest-
ment tax credits) is less than the U.S. effective corporate tax rate on
patriated income. With this situation, the U.S. subsidiary is able to defer
U.S. taxes by reinvesting profits. The value of the deferral is greater
when the difference between Canadian and U.S. tax rates increases. Thus
retained earnings is a favourable source of finance for foreign subsidiaries
operating in Canada, compared with new equity issues and debt.

There are other important international tax issues that influence the
financing decisions of foreign cofporations operating in Canada. For example,
there are circumstances under which debt finance may be a favoured source. A
U.S. parent corporation paying low taxes in thé U.S. would prefer to reduce
Canadian (and worldwide) tax liabilities as much as possible, which may be
done by increasing debt financing of a subsidiary operating in Canada. In
this way, the parent corporation pays only Canadian withholding taxes rather
than corporate plus withholding taxes (which could be more than the tax
liability in the U.S.). Canada limits this possibility by applying a 'thin
capitalization' rule: interest paid on debt owing to a related non-resident

is not deductible to the extent that debt exceeds three times shareholders'
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equity. To be a related non-resident it is necessary to own at least 25% of
issued equity shares.

There are other advantages resulting from debt financing by a foreign-
owned subsidiary some of which arise only as a consequence of sophisticated tax
planning. Because these issues become extremely difficult to quantify pre-
cisely, foreign-controlled subsidiaries have been excluded from the empirical
work presented in Chapter 3. This is no small drawback, since tax effects on
financing are likely to be important in an international setting.

1.3 Goals and Limitations ]

There are three specific aims of the research reported in Chapters 2
and 3. These are:

(i) to determine whether corporate and personal taxation can

influence leverage (measured as the debt-asset ratio) of
Canadian-controlled public corporations;

(ii) to estimate the impaét of various provisions in the cor-
porate and personal tax law on leverage, bearing in mind
the openness of the Canadian capital market to internat-
ional credit markets; and

(i1i) to discuss whether tax policy should be used as a means
| of inducing firms to rely more or less on debt financing.

The scope of the work reported below is limited in several ways. First,
only equity and debt financing are dealt with. Thus the distinction between
retained earnings and new equity issues is ignored. Taxes can influence the
composition of equity financing undertaken by businesses, a topic that has
been the subject of recent work on dividend policy and taxation. Poterba and
Summers (1984) provide an excellent discussion of the issues associated with
dividend policy and taxation. The present work may be viewed as complementary
to studies of dividend policy. The personal tax on equity, as defined in

Chapter 2, may be viewed either as the tax rate on capital gains, the dividend
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tax rate or a weighted average of personal tak rates on equity income. As
Poterba and Summers demonstrate, the appropriate tax on equity income depends
on the role of dividends in conveying information about a firm and the degree
to which markets can eliminate differences in after-tax returns on various
assets through arbitrage.

A second limitation of this study is that it concentrates only on
Canadian-controlled public corporations and excludes foreign-controlled public
companies and private corporations. As indicated earlier, the taxation of
foreign-owned corporations is a fairly complicated issue and the effects of
taxation on financing depend upon the prevailing Canadian and foreign tax law.
It is too complicated a task, within the scope of the present study, to sort
out all of the international tax systems as these affect the financing of
foreign-controlled subsidiaries in Canada. The absence of Canadian-controlled
private corporations in the study is simply a consequence of data limitations.
Use has been made of the Compustat file of over 300 public companies listed on
the Toronto Stock Exchange. To include private corporations would require
another source of data, including information on ownership.

Thirdly, the financing behaviour of Canadian financial institutions is
not examined. While the tax system has important consequences for the
composition of assets and liabilities of these institutions, a more detailed
study would be needed to separate tax from regulatory effects. For example,
banks tend to be more levered as a result of the Canada Deposit Insurance,
since this does not charge experience-related premiums when insuring the
deposits of qualified institutions. Moreover, many financial intermediaries
are restricted by legislation to maintain a certain amount of equity assets as
part of the institution's portfolio. The impact of taxation on financial
intermediary behaviour is an important, but difficult, subject that goes
beyond the scope of the present study.

Given the limitations, it should be emphasized that Canadian-controlled
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public corporations account for a substantial amount of investment in Canada
and dominate most sectors of the economy. In consequence, the results of
the present study are likely to provide some useful pointers to the general

effects of taxation on the financing of businesses in Canada.
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Footnotes

Debt refers to the liabilities of a corporation reflecting a prior claim
of lenders to the assets of a firm that becomes bankrupt. Debt can be
short- or long-term and secured debt has the first claim on assets com-
pared with unsecured debt. Equity refers to the value of shares in the
firm including the implicit value of retained earnings.
See the Department of Finance (1984).

These measures include a refundable tax credit for non-tax paying compan-
ies that flow through to the purchasers of new equity.

These 1imits may be avoided by not declaring the entitlement to the cap-
ital cost allowance of the firm for the year. Exploration and develop-
ment expenditures, as well as earned depletion, may be carried forward
indefinitely and certain exploration and development deductions can
benefit the equity owners.

Another mechanism of after-tax financing includes the limited partner-
ship in which partners may deduct losses of projects from another source
of taxable income.

Capital gains or losses arising from currency revaluation affect

the investment income of foreign investors. This source of income is
taxed at a lower rate than dividend and interest income in the hands of

the investor.
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CHAPTER 2
TAXATION AND FINANCIAL POLICY: THEORY

2.1 Introduction

The impact of taxation on the financial policy of firms has been the
subject of a voluminous literature during the post war period. Much of the
literature has concentrated on an important controversy that began with the
analysis of Modigliani and Miller (1958). The common perceptioneprior to the
appearance of this work was that financial policy (such as the amount of debt
issued rclative to equity) mattered to the firm, since the value of the firm
would be affected by the method of financing capital acquisition. However,
Modigliani and Miller showed that financial policy may be irrelevant, in the
sense that the value of the firm is independent of its leverage. This argu-
ment rested on the so-called 'homemade leverage theorem': if a firm borrows
more debt and less equity, households respond by reducing equity assets in
favour of bonds or borrowing less funds to finance their equity portfolios.
So long as the corporate and personal lending and borrowing interest rates
are identical when adjusted for risk, then the value of the firm is unaffected
by its financial policy.

As is well known in the literature, the Modigliani-Miller hypothesis is
based on some strong assumptions: (i) the categorization of firms into well-
defined risk classes; (ii) the absence of bankruptcy costs; (iii) the absence
of transaction costs; (iv) equal information about firms must be available to
all investors; and (v) there is no taxation. Each of these assumptions has
spawned new research designed to extend or nullify the Modigliani-Miller

hypothesis in a more realistic economic environment. Models have been devel-
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oped to include such features as incomplete markets for risk bearing
[Auerbach-King (1981), bankruptcy [Stiglitz (1972), Scott (1976) and Stapleton
(1975)], advantages from information to inside investors [Leland-Pyle (1977),
Ross (1977), Bhattacharya (1979) and Myers and Majluf (1985)], and managerial
incentive or agency problems [Jensen-Mecking 1976), Grossman-Hart (1980) and
and Fama (1980)].

Another area of research of special interest to this chapter is the
effect of taxation on the financial policy of firms. As discussed in
Chapter 1, Canada like most Western tax systems, allows borrowing costs to be
deducted from corporate taxable income and levies different taxes on dividends,
capital gains and interest income accruing to individuals. It is certainly
possible that sources of equity income can be taxed at a rate higher (lower)
than debt income, if the combined corporate and personal tax on dividend
and/or capital gain income is more (less) than the tax on interest income.
As shown by Stigitz (1973), firms could be all-debt or all-equity financed,
depending on the tax rates faced by the marginal investor in the economy.
Aggregating across income classes, so long as the tax on equity is more than
that on debt, firms should be all debt financed in a Modigliani-Miller econ-
omy. Of course, such a result is simply not observed in reality. For this
and vther reasons, several studies since 1972 have looked at alternative
financial models incorporating more realistic features of capital markets.

This chapter aims to compare several financial models that permit study
of the impact of taxation on the financial policy of firms, in particular the
impact of taxation on debt-asset ratios. Each model will be analyzed separ-
ately so that the exact relations between financial policy and taxation may
be developed. In Section 2.2, four models are considered: (i) a certainty

model with investors in different income classes following Miller (1977);
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(ii) a model without bankruptcy incorporating uncertainty and an asymmetric

treatment of taxable profits and losses under the tax system [DeAngelo-Masulis
(1980)]; (iii) a model with taxation and uncertainty such that the debt-asset
ratio infuences the manager of the firm to work harder; and (iv) a model with

1 In each of

bankruptcy costs and full loss offsetting in the tax system.
these models, an equilibrium debt-asset ratio may be derived, at least for

the aggregate of all firms. This depends on the tax rates faced by firms and
their investors as well as other exogenous factors, like interest rates,
uncertainty, the level of demand and so on. Comparative static results are
obtained where possible, so that the models are empirically distinguishable.

The latter models described above have been recently termed “static
tradeoff" models [see Myers (1984)]. The property of these models is that
firms issue debt until its marginal benefit (such as reduced corporate and
personal tax liabilities) is equal to its marginal cost (such as increased
agency and bankruptcy costs).

Another type of model recently explored in the literature is one with
asymmetric information. In these models, the type of security issued to
finance investment indicates to outside investors the quality of the firm.
However, a cost is involved with issuing certain securities. Myers and Majluf
(1985) show that inside investors prefer the firm to use internal finance
(retained earnings) rather than external sources of finance. Bonds are also
preferred to new equity issues as a source of finance. Myers terms this the
"pecking-order" hypothesis in that some forms of securities are preferred to
other sources of finance.

At the end of Section 2.2, we discuss some of the implications of the
"pecking-order hypothesis" in relation to the "static tradeoff" models that

are presented in detail. We do not offer, however, an extensive analysis of
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“pecking-order" models which would take this study to far afield.

Much of the anaysis in Section 2.2 is based on a very simple economy.
In Section 2.3, several complications are introduced: (i) the openness of
Canadian capital markets; (ii) inflation; (iii) the separability of investment
and financial policies; and (iv) the adjustment costs which are incurred when
financial policy is changed. Incorporating these complications into the
environment in which the models operate leads to some relatively straightfor-
ward extensions of the basic comparative static results. The analysis would
have been much more burdensome, had the more realistic environment been intro-
duced at the outset.

The ultimate goal of this chapter is to develop models which contain
different aspects of behaviour which, when put together, allow a realistic
empirical appraisal of the impact of taxes on the financial policy of firms.
Section 2.4, which concludes the chapter, describes the various theoretical

results that are of relevance to the empirical work of Chapter 3.

2.2 Financial Models

Each of the models to be developed will be formulated under four
common assumptions: (i) there is no inflation; (ii) the owners of firms are
risk neutral; (iii) investment and financial policy are independent (or the
investment level is fixed); and (iv) firms face no transaction costs as finan-
cial policy is varied. The analysis proceeds on the basis of two, and only
two, forms of finance: debt and equity. In the models that we develop in
this chapter, the distinction between new equity and retained earnings is not
important. In “"static-tradeoff" models, the type of equity finance is deter-
mined independently of the leverage decision. However, in the "pecking-order"

model which allow for inside investors to have more information than outside
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investors, the amount of retained earnings, and new equity issues used as
sources of equity finance, depend on the debt decision of the firm.

No distinction is also made between long- and short-term debt, since
there are no explicit tax consequences to be borne in mind if firms choose to
switch from long- to short-term financing (or vice-versa). This is a conse-
quence of the deductibility of interest from corporate taxable income, no

matter what the source of debt finance.2

2.2.1 The Miller Equilibrium

Much of the early literature on the financial policy of firms and taxa-
tion presumed a single type of investor in the economy. It was forcefully
argued by Miller (1977) that, given a progressive income tax, a model of fin-
ancial behaviour should include many investors facing different marginal tax
rates. This is followed below.

The original Miller model rests upon three important assumptions.

These are:

A.1 Firms maximize their market value and individuals seek to hold those
assets yielding the highest after-tax rate of return which is known with
certainty.

A.2 Firms are not constrained in issuing debt or equity.

A.3 Individuals face restricted capital markets in which equity cannot be sold
short and funds cannot be borrowed.

Assumption A.1 is in keeping with the literature. The Miller equilib-
rium has been extended to a model of uncertainty [Auerbach and King (1983)],
but such an extension would add little to the analysis discussed in this
chapter, at least at this point.

In regard to assumption A.2, earlier models such as Stiglitz (1973),
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assume that debt financing is constrained to be more than the value of capital
or that firms do not simultaneously hold bond assets. If, for tax reasons,
firms prefer debt to equity (or vice-versa), then the firm is limited in the
amount of debt it can issue and it cannot engage in arbitrage to take advant-
age of differentials in the cost of finance induced by taxation. In the
Miller equilibrium, no constraints are imposed on the firm in respect of issu-
ing debt or equity.

Assumption A.3 is controversial. Individuals, unlike firms, are limited
in their capacity to engage in arbitrage between after-tax interést rates
arising from differing tax rates on debt and equity. If the tax rate on debt
interest is less than that on the returns from equity, and before-tax returns
on these assets are equal, then an investor would prefer to own as much debt
as possible. The amount of debt held in a portfolio may be increased by sell-
ing equity short [i.e. selling equity which is not presenty held and buying
later, when delivery is required, the gain (or loss) per share being the fall
(or rise) in price in the meantime]. If the tax rate on equity is less than
on debt, equity may be bought and held long (i.e. in excess of 100% of the
total value of the firm's assets) and debt sold short. With no capital
market constraints, an investor would hold infinite amounts of some assets
and sell short infinite amount of other assets. Miller imposes assumption A.3
to segment the market, thereby limiting possible arbitrage that would arise
from after-tax interest rate differentials. As will be shown below, the
Miller equilibrium depends on arbitrary financial constraints faced by
investors, without explicit justification of such constraints. In a hypothet-
ical world of certainty, such capital market constraints on investors are
hard to justify. However, in a more realistic environment (e.g. one with

uncertainty and differing amounts of information available to investors) such
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constraints may be quite sensible.

The Miller equilibrium may be derived as follows. Let p denote the
marginal return on capital, K, which is financed either by equity, E, or by
debt, B. Let PE denote the annual return paid on each dollar of equity,

before payment of personal taxes. Equity owners receive the return on capital

less the interest paid on debt and less corporate taxes. The corporate tax
is levied on the return to equity; only the costs of borrowing are deductible

from net revenues generated by capital. The return to equity is thus equal to

the after-corporate-tax income divided by the amount of equity:

_ (pK-iB)(1-u)

P : (2.2.1)

in which u = corporate tax rate and i = interest paid per dollar of issued
debt. Let Oj denote the personal tax rate on equity held by the jth indi-
vidual. This may be viewed as a combination of the effective tax rate on
dividends and accrued capital gains. Interest on debt is taxable at the rate

mj for the jth individual. Let rj be the after-tax return on debt, and

D
rjE the after-tax return on equity, both the jth individual. Then er = i(l-mj)
and rjE = pE(l-Oj). An investor will prefer holding all debt, all equity

or some of each according to the investor's personal tax rate; namely according
as rjE < er, rjE > er or rjE = er, respectively. It is here that assump-
tion A.3 plays an important role in the analysis. If the after-tax return on
equity is more (less) than the after-tax return on debt, then the investor will
specialize in owning equity (debt). The investor cannot purchase unlimited

amounts of equity or bonds, because no borrowing of debt or short selling of

equity is permitted. If the after-tax returns on the two assets are equal, the
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investor is indifferent between debt and equity and hence is unconcerned about
how much of each to hold in a portfolio.

Let y be the debt-asset ratio: = (B/K). Clearly B = yK and E = (1-y)K.
Using equation (2.2.1), the implicit value of total equity attributable to the
jth investor, VjE, may be written as the capitalized value of the after-tax
return paid to the jth investor using as the discount rate the corresponding

opportunity cost of investing funds elsewhere, rJE. Thus

(oK-yik) (1-u) (1-0%)
= i p (2.2.2)
g

j
§ &

The value of the firm's equity is determined in the market by the marginal
investor. A crucial aspect of the Miller equilibrium is that intra-marginal
investors are constrained from purchasing more equity. Consequently, intra-
marginal investors value the firm differently from the market equilibrium
value. Similarly, debt owners are unable to purchase more debt because they

cannot borrow from the stock market by selling short.

The value of the firm V is the value of its debt, B, plus the value of
its equity. The value of a firm's equity is determined from (2.2.2) in the

market, by the marginal investor. In this setting, it is helpful to drop the

E

superscript j and to regard ©, r- and VE as continuous variables. Thus

Ve g+ p (KRN0

r

and capital is common to all terms on the right-hand side. Consequently, the
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last equation may be normalized with respect to capital, whereupon K becomes

unity. Hence, in units of capital,

v=>1 [o1-wi-o) + vk - i(1-w)(1-9)3) . (2.2.3)
r
3

Thus the value of a firm depends on the debt-asset ratio, y, unless re = i(l-u)(1-0);
i.e. unless the after-tax opportunity cost of equity finance, res is equal

to the after-corporate- and after-personal-tax cost of debt finance {i(1-u)(1-0)}.
If re 2 i(1-u)(1-0), then theoretically the firm can increase its value with-

out bound, by increasing the debt-asset ratio without bound, in view of assump-
tion A.2 and the fact that interest (i) and tax rates (u and ©) are given
exogenously. To reach an equilibrium, firms may be thought of as continuing

to issue debt, so long as investors are willing to hold it. As shown above,
investor j prefers debt to equity whenever pE(l-ej) < i(l-mj). Consequently,

as the firm issues more and more debt, it may be taken up by investors in higher
and higher tax brackets until those in the highest tax bracket are constrained

by their inability to sell short. Let the tax rates of these marginal investors

be at ©=0* and m=m*. The process of issuing debt, then, may continue until

P pE(l-@*) = i(l-m*)

whereupon no more investors may be found to hold more debt, since this would
require re < i(l-m*). When re = i(l-m*), the value of the firm can increase
no further and rg = i(1-u)(1-06*) according to (2.2.3). It follows that equil-

ibrium is determined when rp = i(l-m*) = i(1-u)(1-6*) implying
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m* = u + 0*%(1-u). (2.2.4)

Thus the firm issues debt until the tax rate on equity applying to the marginal
investor [u + ©*(1-u)] is equal to the tax rate applying to the same marginal
investor on interest income (m*). Now there is some number a for which O*=am*,

It then follows from equation (2.2.4) that

which is a relationship between the corporate tax rate and the personal tax
rate on interest for the marginal investor. Investors with higher incomes
than the marginal investor - who face a personal tax rate on interest greater
than m* - will own debt. Given the absence of uncertainty in the model,
complete specialization of asset ownership is obtained, except for the marg-
inal investor who may own both debt and equity. With uncertainty, complete
specialization would not occur, since risk as well as tax considerations
would influence the portfolio decisions of investors [see Auerbach and King
(1983)].

The Miller equilibrium thus predicts the following: a firm is indif-
ferent between issuing debt and issuing equity, since the marginal investor
is indifferent between holding these two assets. Nevertheless, an aggregate
debt-asset ratio will exist and may be calculated. This depends on the
aggregate savings made available by investors of differing incomes and the
nature of capital market constraints faced by them. In Diagram 2.2.1, the

demand for bonds by households (D) and the supply of bonds by firms (S) are
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illustrated. The demand for bonds depends on personal tax rates. Households
will demand bonds if the return on bonds is more than the opportunity cost of
holding bonds, which is the after-tax return on equity. Equilibrium in
capital markets implies that the jth household will own bonds if the after-tax
return on equity is less than on bonds: pE(l-OJ) < i(l-mj) implying that

Pp < {i(1-m)/(1-09). IF {i(1-m)/(1-09)} is viewed as the tax-adjusted
return on bonds, the jth household will hold bonds if this return is more than
the after-corporation-tax return on equity PE - Since as income rises the
personal tax on equity rises less quickly than the personal tax 8n debt, the
tax-adjusted return on bonds will fall, the higher is income. For the marg-
inal investor, op = {i(1-m*)/(1-0%)}.

The supply of bonds by a firm is determined by the after-corporate-tax
cost of issuing debt, {i(1-u)}. In equilibrium, the opportunity cost of
issuing debt is equal to the return paid on equity, or g = i(1-u). The supply
of bonds is perfectly elastic with respect to the after-tax interest rate,
since the interest rate is independent of the amount of bonds issued by the
firm.

Diagram 2.2.1

Miller Equilibrium for the Financial Market

Return on bonds
and cost of finance
-m¥k
i(1-u) = ™) \ S

(1-g) ©

e Ve -

- - - =
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The aggregate debt-asset ratio, y*, clearly depends on the tax schedule
faced by the investors of the economy. A higher corporate tax rate shifts the
supply curve downward, causing the debt-asset ratio to rise. A lower statu-
tory tax on equity (©) or a higher statutory tax on interest income (m) for
all investors will cause the demand curve to shift leftward thereby reducing
the debt-asset ratio.

Other factors can also affect the debt-asset ratio. An i;crease in the
general level of income in the economy can cause individuals generally to
shift into higher tax brackets. Given that the tax on interest (m) increases
more than the tax on equity (©), then the demand for bonds will fall and the
aggregate debt-asset ratio will fall. Or, suppose that capital market con-
straints are sensitive to the business cycle. Assuming that equity cannot be
sold short no matter what the level of national income, and that individuals
face different borrowing limits depending on the availability of credit, an
increase in economic activity can raise borrowing limits, allowing individuals
who prefer it to own more equity. Then the aggregate debt-asset ratio will
fall due to an increase in the upper limit placed on borrowing from the market.

A change in the interest rate may also affect equilibrium. If the
market interest rate rises, then the owners of bonds will move into highér tax
brackets causing the level of the interest income tax to rise. Equity owners
will generally realize a capital loss, arising from a fall in share values, so
that they move into a lower tax bracket, thereby reducing the personal tax
rate on equity, ©, as well. The marginal investor, who holds both bonds and
equity, may experience a rise or fall in capital income. Thus an interest

rate rise will have an ambiguous effect on the aggregate debt-asset ratio.
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Moreover, as has been argued above, it may be more difficult for individuals
to borrow funds with an increase in interest rates, because capital market
constraints becomes tighter thereby making fewer funds available to purchase
equity. The total impact of an interest rate increase would then result in a
reduction of the debt-asset ratio.

From the above discussion, the Miller financial equilibrium predicts
that the aggregate debt-asset ratio depends upon the corporate tax rate and
personal tax rates on equity and debt, aggregate'income levels, and the level
of interest rates. These variables affect the debt-asset ratio gy bringing
about (i) changes in the identity of the marginal investor and (ii) endogenous
changes in capital market constraints.

There is one further complication with the Miller financial equilibrium.
In many countries such as Canada, corporate tax rates vary across industries
and different sizes of firms. The corporate tax on Canadian manufacturing
industries, for example, is less than that on non-manufacturing firms (c.f.
Chapter 1). Small firms also face lower tax rates. What happens to a Miller
equilibrium when there are different corporate tax rates from firm to firm?

Consider the Miller model with two types of firms: Tlow-tax rate (man-
ufacturing) and high-tax rate (non-manufacturing) firms. Suppose both types
of firms issue equity. Since a non-manufacturing firm faces a high corporate
tax rate, it benefits more from issuing bonds compared with the low tax rate
manufacturing firm. Moreover, the manufacturing firm can offer an after-tax
return to equity higher than that offered by the high tax rate non-manufactur-
ing firm. Investors who prefer equity would be attracted to own the manufaét-
uring firm's equity. For a given level of capital stock, the manufacturing
firm could issue equity until it could no longer sell it, because individuals

4

prefer debt or the manufacturing firm requires no more finance.  Depending
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on the aggregate level of savings from households of different income classes,
the manufacturing firm will be all equity financed or partly equity and

partly debt financed. If the manufacturing firm is only equity financed, then
the non-manufacturing firm will issue debt until a marginal investor is indif-
ferent to holding debt or equity. Thus, in equilibrium, the manufacturing
firm would be all equity financed and the non-manufacturing firm would be
partly equity financed, or the manufacturing firm would be partly financed and
the non-manufacturing would be all debt financed. The after-tax return on
equity and debt for the manufacturing firm would be more than fo; the
non-manufacturing firm. Thus, if capital moves between the sectors, the marg-
inal before-tax return to capital (p) in manufactu}ing would be less than that
for non-manufacturing and after-tax rates of return on all assets would be
equalized.

Diagram 2.2.2 illustrates the two possible equilibria in a Miller model
with differential corporate tax rates, u, for non-manufacturing firms and Un for
manufacturing firms, Up > Upe The supply curve of debt is discontinuous,
jumping upward at the point where the non-manufacturing firms would cease issu-
ing bonds to finance capital acquisition. The two demand curves, D1 and D2 are
for low savings (Dl) and high amounts of savings (Dz) available to bond markets.

For the demand curve D,, the non-manufacturing firms are both debt and equity

1’
financed, while manufacturing businesses are only equity financed. For the demand
curve DZ’ non-manufacturing firms are debt-financed only while manufacturing
businesses are both debt and equity financed.

In a Miller equilibrium with differential corporate tax rates, low-tax
rate firms are expected to be more equity financed than high-tax rate firms.

Changes in the tax rates would affect the financial policy of one set of firms

but not that of the other which are not wholly owned by the marginal investor.
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Diagram 2.2.2

Miller Equilibrium with Differential Tax Rates

Return on bonds
and cost of finance
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2.2.2 Imperfect Loss Offsetting

The argument that corporate taxation favours debt financing, and that
firms can thereby be encouraged to become fully levered, has been made for
taxation systems that treat profits and losses symmetrically. For example, a
system in which the government provides a refundable tax credit representing
its share of a taxable loss incurred by a firm would be symmetrical. However,
tax systems rarely provide for a symmetric treatment of profits and losses.
De Angelo and Masulis (1980) [and recently, Mayer (1986) and Auerbach (1986)]
point out that taxable losses would be incurred by a firm financed solely by
debt, because the firm cannot then take advantage of certain available 'tax
shields', 1ike accelerated depreciation allowances. When a firm becomes
non-taxable due to its debt policy, it may be at a disadvantage, insofar as
the personal tax on interest income is more than that on equity income. This

is pointed out by Mintz (1983) who also suggests that imperfect loss offsett-
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ing on the personal side may induce firms to choose less debt financing.

A simple, risk neutral model, leading to an optimum financial policy
determined solely by taxation, is developed below. This concentrates on the
treatment of corporate taxable losses and, for simplicity, full loss offsett-
ing is assumed on the personal tax side. The marginal investor faces a tax
rate on equity and a possibly different tax rate on debt. The firm does not
go bankrupt and offers a risk-free bond to finance capital.

Let p(s) be the return to capital, net of depreciation, earned by the
firm in the future state of nature s. Which state of nature is 10 occur is
not known to investors or the firm prior to making a portfolio or financial
decision. The future state of nature s lies in the closed interval [0,s] and
it is assumed that a higher return to capital is associated with a higher
value of the state of nature.

Equity owners of the firm earn a return on their investment in each
period. This is equal to the return to capital less debt financing costs and
corporate taxes. As before, the rate of interest paid on debt financing is
equal to i and the debt-asset ratio is vy. ‘with constant returns to scale,
the value of the firm is independent of its size so the value of capital is
set equal to unity.

Corporate taxable income is equal to the return to capital less the
interest costs of debt finance and any special allowances for capital invest-
ment, over and above the true cost of using capital; examples of this are the
investment tax credit and accelerated depreciation a]]owances.5 Let x(s)
be the value of these allowances in state s. The value of a]]owancés could
depend upon the state of nature if, for example, capital good prices vary
across the state of nature. Corporate taxable income in state s, CT(s), can

thus be defined as
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CT(s) = p(s) - yi - x(s). (2.2.5)

If corporate taxable income is positive, the firm pays corporate taxes at the
rate u. If corporate taxable losses are incurred, then the government pays to

the firm a refundable tax credit or permits losses to be carried back or for-

ward against other tax liabilities at the rate Bu, 0 £ g £ 1. The state of

nature when corporate taxable income is zero in value is s = S Note that

Sc falls with a higher return to capital and rises with a higher debt-asset

ratio, interest rate or value of the tax shield. Thus Sc is given by

5. "= 8.0p(s), x(s); 15 ¥

RS ds 9s 98
in which —< > 0, Eea 410, CLP0 Bt =2 30,

3y 3p(s) ax (s) 3 i

One can view f as a refundability parameter indicating the extent to
which there is loss offsetting‘under the corporate tax: if p=1, the tax pro-
vides a full loss offset. Note that 8 is independent of both the state of
nature and the size of corporate taxable losses. It is conceivable that g
could vary with the size of l1osses, but to avoid unnecessary complication it
is treated as a constant.

The return to equity in each state of nature is equal to

o.(s) _p(s) - yi - u(s) CT(s)
¥ E

- {p(s) - yig{l - u(s)} + u(s) x(s)
(1 -v)
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where use is made of (2.2.5) and E = (1-Y), the value of equity. The corpor-

ate tax rate explicitly depends on the state of nature:

Under the personal income tax, the return to equity is taxed at the
rate O; this is viewed as a combination of dividend and capital gains taxes.
It is further assumed that all realized capital losses on shares sold can be
fully written off against other personal income. There is thus full refund-
ability for the personal income tax on equity. As in Section 2.2.1, it is
assumed the personal tax rate on interest income is m. Investors can own
both debt and equity issued by the firm. For the risk neutral investor, the
opportunity cost of investing in the equity of the firm is thus r = i(1-m).

The total value of the firm is equal to the discounted value of the
return to equity plus the value of bonds:

S

prs[(l-u(s))(p(s)—Yi)+u(s) X(s)]ds
vV = (1-0) [ H Gy (2.2.7)

r
where P is the probability that the state s will occur.

The firm chooses its debt-asset ratio so as to maximize its market value.
The first-order condition for an interest maximum (0 < vy < 1) yields, after

some manipu1ation,6
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o+ (1-0)ulp, + B(1 - B )] =m (2.2.8)
- SC
in which Jspsds =p_ and J Peds = (1-p.), p. being interpreted as the
g c 0 58 g

probabi]itycof corporate taxable income being non-negative.

The equilibrium condition in (2.2.8) states that a firm will choose an
optimal interior financial policy until the tax on interest is equal to the
expected tax on equity. There are two conditions for equation (2.2.8) to be
satisfied. Given there is imperfect refundability (B < 1), an interior debt-
asset ratio will be chosen if (i) the personal tax rate on equity is less than
that on debt (© < m) and the combined personal and corporate tax rate on
equity is more than that on debt [u + ©(1-u) > m]; (ii) corporate taxable
income is negative in some states of nature.

The first condition is required for an interior debt policy. If a firm
chooses all equity finance then the tax rate on equity must be less than the
tax rate on debt. Otherwise, the firm could increase its market value by
issuing debt, to take advantage of beneficial interest deductions from the
corporate tax. If the firm chooses to be all debt financed, then the effec-
tive corporate and personal tax on equity must be more than that on debt.
Suppose that corporate taxable income is negative in all states of nature
(ﬁc = 0), when the firm is fully debt financed. Suppose further there is
no loss offset (B=0). Under these conditions, a firm will be all debt fin-
anced, if the personal‘%ax rate equity is more than that on debt. Otherwiée,
the firm will be able to raise its market value by decreasing the debt-asset

ratio.
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Condition (ii) above can alsd be important for an interior financial
policy. If a corporation pays taxes no matter what state of nature arises
(p = 1), then equation (2.2.8) will only be satisfied if the combined corpor-
ate and personal tax rates on equity are equal to the tax rate on debt
[0+ (1-6)u = m]. If this were true, then some marginal investor would be
indifferent to holding debt or equity in the firm. If this is the case, then
the financial policy of the firm would have no effect on its market value
and, consequently, the debt-asset ratio would not matter to the firm. So
under what conditions would taxable losses be incurred? DeAnge]B and Masulis
stress tax shields, such as accelerated depreciation, that contribute to cor-
porate taxable losses, book profitability remaining positive. Even without
generous tax deductions, however, taxable losses could be incurred if net
revenues are at times negative due to cyclical downturns in the economy.
Regardiess of the source of taxable losses, their existence with imperfect
refundability will lead the firm to be concerned about its financial policy.

It is clear from equation (2.2.8) that the optimum financial policy
of the firm depends on corporate and personal tax rates. In addition, any
parameters that affect the probability of corporate taxable losses, the level
and uncertainty of the return to capital, the interest rate, and the value of
tax shields will also affect the optimal debt-asset ratio.

In Table 2.2.1 below the comparative static results are reported.' The
sign “+" denotes that an increase in the value of a variable will cause the

debt-asset ratio to increase. A "i" indicates the converse.



- 36 =

Table 2.2.1
The Effect of Exogenous Parameters on the Financial Policy of Firms

Increase in the Yalue of Debt-Asset Ratio

Corporate tax rate: wu

Personal tax rate on equity: ©

Personal tax rate on interest: m

Loss offset parameter: B

Interest rate: i

Corporate tax shield: x(s)

Return to capital: pf(s)

Mean preserving increase in riskiness of the
return to capital +

D = > = >

The imperfect loss offsetting model, as outlined above, provides a
clear prediction concerning the effect of various tax and economic variables
on the debt policy of a firm. As with the Miller equilibrium, however, an
explicit functional form for the behavioural equation to be estimated cannot
be derived from the theory, without restricting the functional relationship
between the return to equity and uncertainty, and the probability density

function defined over the states of nature.

2.2.3 Managerial Incentive Model

The financial literature has long recognized that the financial policy
of a firm influences the decisions taken by managers who have personal objec-
tives different from the maximization of profits. For example, managers may
act as if they are minimizing effort or maximizing the size of the firm.
Jensen and Meckling (1976), for example, examined how the issuing of voting

and non-voting common shares can influence the decisions taken by the managers
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of firms. Voting shares allow shareholders to monitor the manager and reduce
‘agency' costs arising from the reduction of effort by managers.

A model of a firm comprising identical principals and risk-neutral
shareowners, is developed below. The shareholders design an optimal contract
with an agent, who is the risk averse manager of the firm. The shareowners
are interested in the maximization of expected profits and the manager is
interested in maximization of his expected utility, defined according to
level of labour compensation and effort. The shareowners of the firm observe
the profits of the firm, once the state of nature is known. How;ver, they
do not know the state of nature when c.ntracting with the manager. Moreover,
the shareowners cannot observe the effort level of the manager; thus low
profitability could signify, for example, poor economic conditions or low
effort on the part of the manager. The manager, however, has more informa-
tion than the shareowners. He knows his own level of effort although this is
chosen subject to uncertainty, because it is chosen before knowing the state
of nature.

The shareowners design a reward scheme for the manager, based on the
observable ex post profits earned by the firm.8 Without imposing any
restrictions on the optimal incentive payment, this problem would be rather
complicated to solve. For this reason, the optimal managerial payment is
restricted to be a nonstochastic linear share of equity profits (revenues net
of debt interest costs). The shareowners choose an optimal share of profits
to be paid to the manager as a reward for his effort. The shareowners also
determine the financial policy of the firm (the debt-asset ratio) which wili
influence the wage or share of profits earned by the manager. The manager
chooses his effort to maximize his expected utility, constrained by the

optimal contract established by agreement.
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Without taxes in the model, it can be shown that the contract has two
important features. First, it induces the manager to make more effort.
Indeed, a higher debt-asset ratio will induce the manager to make more effort.
A higher share of profits will also increase effort, if the manager is not too
risk averse.9 Second, the contract between the manager and shareowners
redistributes risk. Because the manager is risk averse and shareowners are
risk neutral, it is optimal for the shareowners, rather than the manager, to
assume the risk due to uncertain profitability. If the manager and share-
owners are both risk neutral, then the manager could own 100% of the firm's

10 the shareowners invest-

shares and the firm could be fully debt-financed,
ing their wealth in riskless bonds.

The unique aspect of this model is that the firm's debt policy is used
by shareowners as a part of an incentive contract with the manager. However,
one could develop a different model in which the manager receives a share of
the profits of the firm and a salary which is riskiess lump sum income. Debt
policy which induces a transfer of income from the manager to shareowners can
be a perfect substitute with salary income which transfers income from share-
owners to managers. If salary income is paid, then there is no special role
for debt in an incentive contract since salary and bond payments are simply
substitutes in transferring income. Nonetheless, salary and bond payments
are not perfect substitutes in the real world. Bondowners have the first
claim to the assets and income of the firm when uncertainty is resolved, with
workers and governments having the second claim, followed by equity owners.
Managerial income in the form of salaries is not riskless since bond holders
must be first satisfied. If salaries cannot be paid because the firm earns

little profit, then the salaries paid to managers are risky unlike debt pay-

ments. A risk averse manager prefers a reduction in the debt-asset ratio
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(which increases his riskless income) compared to an increase in risky salary
income. Risky salary income is not used here to avoid the complexities intro-
duced by including contracts that comprise such income.

A model with taxes is more complicated. The aim here is to show how
taxes influence the debt-asset choice of a firm experiencing agency costs.

The simple structure of the incentive payment makes comparative static exer-
cises possible, if not simple.

In the model described below it is assumed that all contracts are
feasible. If limited liability is assumed, then both the manager and the
shareowners need not pay for losses incurred by the firm, and this affects
the nature of contract [see Frank (1984) for a discussion of this issue]. To
avoid these complications, unlimited 1iability is assumed although this is
not a trivial assumption. The manager and shareowners are permitted to have
negative consumption (which is the same as assuming that other income is
available to cover contingencies).

The manager has an additive expected utility function. This is concave

over uncertain labour income, M(s), and linear in effort, e,

EUIM(s)] - ve. (2.2.9)

Uncertain labour income is equal to a share of before-corporate-tax profits,

a, which is taxed at the personal rate oM 11 Before-tax profits are equal

to revenue, f(e,k,s), less interest costs on debt finance, iyk. Revenues are
strictly concave with respect to effort and, as before, the capital stock of

the firm is fixed and equal to one. Thus managerial income is defined by the

identity:
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M(s) = (1-0™) a {f(e,s) - yi}. (2.2.10)

The shareowners are risk neutral and identical. They are interested in
expected income, EC(s), where C(s) is income earned in the state of nature s.
The shareowners and the manager have the same expectations but they differ in
respect to risk aversion.

The income earned by shareowners is equal to the after-t&% return to
equity (net of the incentive payment to the manager) and the after-tax return
on an alternative asset which is a riskless bond. The return on riskless
bonds is taxed at the personal rate m and the return on equity is taxed at the
personal rate O. The return to equity before payment of corporate taxes is
(1-a){f(e,s) - yi}, since the payment to the manager is deductible from cor-
porate taxable income. This return is taxable at the corporate tax rate, u.12
The shareowners have an exogenous level of wealth, W, which is invested in
equity or the riskless bond. The amount of equity invested in the firm is
(1-y) so that the amount of the riskless bond is equal to {W - (1l-vy)}.

Given the above assumptions, the income of the shareowners is given by

C(s) = (1-@)(1-u)[(1-a){f(e,s) - vi}] + {1-m)i[W - (1-v)]. (2.2.11)

If there were no taxation (6 =m = u = 0), then an increase in the debt-asset
ratio, vy, would raise the return to equity owners by ai. However, this increase
in the debt-asset ratio would reduce the manager's income, thereby reducing

his effort and lowering the return to capital.
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In designing an optimal contract with the manager, the shareowners take
into account the reaction of the manager's effort with respect to his wage
payment. This may be analyzed as follows.

The manager maximizes his expected utility in equation (2.2.9) with
respect to effort, subject to the constraint in equation (2.2.10). Substitut-
ing the expression for M(s) of (2.2.10) into (2.2.9), the following first-

order condition is obtained:

0, (2.2.12)

(1-6™ o EU'f (e,s) - v

where fe > 0 is marginal productivity of effort in state s and U' > O is
marginal utility of income in state s.

The manager chooses his effort level by equating the marginal benefit
(i.e. the after-tax-value of additional profits) to the marginal disutility
of additional effort (v). It can be shown that the effort level will depend
on the tax parameter Gm, the share of profits, a, and the debt-asset ratio,
Y, where the latter influences the value of the riskiness of profit, through
the marginal utility term. The contract parameters, o and v, are controlled

by shareowners and their effect on the manager's effort are13

29 2 0; de 0

Ja 3y
An increase in the debt-asset ratio unambiguously raises the effort of
the manager. The intuition behind this result is that the manager, being risk
averse, has to work harder to avoid income losses due to greater indebtedness

of the firm. The increase in the share of profits, however, does not neces-
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sarily lead to more effort, for the following reason. If the share of profits
increases, the manager is rewarded for more effort and will thus work harder.
However, an increase in the share of profits increases the amount of risk
borne by the manager, and this will deter him from working. As shown in the
footnote, the more risk averse the manager is (as measured by the degree of
relative risk aversion), the more likely it is that he will reduce effort with
a larger profit share. Thus, on balance, the profit share has an ambiguous
effect on managerial effort.

The shareowners choose the incentive payment for the manager, paramet-
erized by the share of profits, a, and the debt-asset ratio y, subject to two
constraints: (i) the effort chosen by the manager must maximize his expected
utility; and (ii) the expected utiiity of the manager must be at least as
great as the level of utility that he could obtain by working elsewhere,

The first constraint may be introduced by defining the indirect utility

function of the manager, V(a, v; O™, 1)14

, because it is assumed that effort
is chosen to maximize his expected utility. The second constraint is common
to agent-principal problems in that shareholders, the principals, must choose
an optimal contract to ensure that the manager will not desire to go else-
where. Let V be the utility level obtained by the manager by working else-

where (V can be viewed as the level of bargaining power available to the

manager). The shareholders solve the following problem

Max E C(s)
a,Y

([AV4

subject to V(a,y) - v 0,

in which C(s) is defined by equation (2.2.11). Let X be the Lagrange multi-




- 55
plier associated with the managerial expected utility constraint. The share-
holders choose a and y to maximize expected utility, knowing the level of
utility that the manager can obtain elsewhere.

The first-order conditions are

-(1-0)(1-u) (Ef-yi) + A(1-0M)EU' (f-yi)

+ (1-@)(1-u)(1-a)sfe.§S = 0; (2.2.12)
an

-(1-0)(1-a)i(1-u) + (1-m)i - A(1-6M0o i EU'

Je _
+ (1-0)(1-u) (1-c)Efy 32 = 0 (2.2.13)
Consequently,
ge
(1-0)(1-u)(Ef- 1) _, , (1-0)(1-0)(1-u)Ef, ~ (2.2.14)
(1-0™)EU" (f-yi) (1-0™EU" (f-yi)
e
a(l-m) + (1-a){u + o(1-u) - m] (l-a)(l-e)(l-u)Efe 7
- s Y (2.2.15)
(1-6™)aEy’ a(1-0™ EU' i

To gain an understanding of the meaning of these two equations, con-
sider some polar cases first. If the manager's effort has no effect on out-
put (fe = 0), then the right hand side of each of (2.2.14) and (2.2.15)
would be equal to A. In this case there is no incentive problem. Moreover,

if there are no tax rates, then

(Ef = i) L g o L
EU' (f-vi) EU'
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For this équality to be satisfied, either (i) the marginal utility of the
manager must be independent of the state of nature, so that A= 1/U'; or
(ii) the manager receives no income, which would be the case were U' infinite.
In case (i), the manager who is risk averse does not bear risk. Consequently,
the share of profits is set equal to zero by the shareowners. In case (ii),
the manager has no income whereupon his level of utility may be less than that
obtainab]é elsewhere. However, this is a trivial case, since the manager's
effort has no effect on profitability. The manager is not needed for produc-
tion, so he can be dismissed by the shalr'eowners.l-5
The second polar case is more interesting. Suppose that the manager
is risk neutral (U' is independent of all states of nature by assumption).
de

In the absence of taxation, this implies (since =< 0 by footnote 13)

1= AU+ (1-a) Ef, 28
da

3=

The second term on the right hand side of the first equation above is the
‘agency' cost associated with managerial effort. If effort had no effect on
output, then the optimal contract ensures that the weighted marginal utility
of income of the manager (U') is equal to that of shareowner (which is 1).
For the last two equations to be satisfied, (1-a) = 0. Thus the manager'
would obtain all the profit of the firm. The debt-asset ratio would be sel-
ected to ensure that the manager obtains a level of utility equal to V. In
this case, all capital would be financed by riskless debt, the manager being
the residual claimant and liable for all losses. This is the case of a
classical entrepreneurial firm.

If the manager is risk averse, then the optimal share of profit and
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debt-asset ratio are chosen so that the manager is both 'insured' and induced
to work harder. If the share of profit increases (reduces) the effort level
of the manager LEE), then the share of profit would be smaller (greater) than
the level consisggnt with reducing the amount of risk imposed on the manager.
The debt-asset ratio is chosen by shareowners to induce more effort. However,
more risk is imposed on the manager so that a debt-asset ratio of unity is
never chosen. The more risk averse is the manager, the lower will be the
debt-asset ratio of the firm. )

Taxation clearly influences the optimal share of profits énd the opti-
mal debt-asset ratio. As seen in equations (2.2.14) and (2.2.15), taxes will
influence the optimal contract depending on two factors: (a) the effective
tax rate on equity faced by shareowners compared with the effective tax rate
faced by the manager (i.e. u + 0(1-u) % d); and (b) the difference in the
effective tax rate on equity compared with the debt faced by shareowners
(u+ o(1-u) - m).10

In case (a), let the effective tax rate on shareowners be more than the
tax rate on the manager, or (1-0)(1-u) < (1-aM). In (2.2.14), this implies
that the share of profits will be larger (ignoring the effects of taxes on U'
and~§2), since profit income is deductible for shareowners and taxable in the
handgaof the manager.

In case (b), a higher (lower) effective tax rate on equity income'com-
pared to debt income accruing to shareowners encourages the firm to issue more
(Tess) debt. This can be seen from equation (2.2.15). The debt-asset ratio
will be increased (reduced), if equity income is more (less) heavily taxed

than bond income earned by the shareowner. An increase in debt also reduces

income to the manager who is compensated by an increase in the share of profits

paid to him.
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The optimal debt-asset ratio is determined by balancing the firm's
marginal benefit of interest deductibility (when the tax rate on equity is
more than on debt) with 'agency' costs. Let 'agency' costs be A' then, from

(2.2.15),

u+ 0(l-u) -m=A' (2.2.16)
in which

A =] O O-gMEU - (1-m)} - {(1-0)(1-u)Ef 3?-}/1]
“(l-a) e Jy

Agency costs are of two forms. The first depends on the value to shareholders
of the income given to the manager, and hence depends on attitude of the man-
ager toward risk. The second is the value to the shareowners of inducing the
manager to work harder with a higher debt-asset ratio (the second term in A’
is negative in value). If the firm issues debt for tax reasons, then marginal
agency costs, A', will be positive for an interior solution, where the debt-
asset ratio lies between zero and one.

The optimal debt-asset ratio will be affected by any of the variables
exogenous to the firm: (i) corporate and personal tax rates; (ii) the ability
of the manager; (iii) the attitude of the manager towards risk; (iv) the rate
of interest; and (v) volatility in the return to capital. Comparative statics
results are rather complicated and will not be presented. However an infui-
tive discussion of the results is provided below.

The effect of each of the exogenous variables on the optimally chosgn
debt-asset ratio is generally ambiguous, even with restrictions on managerial
preferences. The reason for this can be made clear by considering the com-
parative static results when there is an increase in the corporate tax.

When the corporate tax rate is increased and the return to equity falls,
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the managerial incentive payment is infuenced in two ways. First, as seen
from equation (2.2.14), shareowners could recover this loss in equity by
reducing the share of profits paid to the manager (which affects the effort

of the manager, depending upon his preferences towards risk). To maintain the
same level of expected utility, the debt-asset ratio would then have to be
reduced. Thus a higher corporate tax reduces the debt-asset ratio. Second,
as seen from equation (2.2.15), the higher corporate tax rate makes debt v
financing more attractive. The increase in the debt-asset ratio_induces the
manager to work harder. However, his level of expected utility falls and, to
compensate him for this, the shareowners must increase the share of profits
paid to him. Thus a higher corporate tax rate that reduces the return to
equity will have an ambiguous effect on the debt-asset ratio: it depends on
the extent to which the shareowners adjust the share of profits paid to the
manager. If the manager is very risk averse, the shareowners may find it

more appealing to reduce the share of profits and increase debt financing,
rather than the reverse.

The ambiguity with respect to comparative static results in this model
arise from the nature of a two-decision-variable problem: exogenous changes
in tax rates, firm volatility and interest rates, have opposing effects on
the share of profits and the debt-asset ratio that are optimally chosen by -
the shareowners. ‘

One further point is made that is important to the empirical implement-
ation of this model. The value of agency costs (A') clearly depends on the
manager's attitude towards risk; the more risk averse he is, the less likely
that debt is used as a source of finance. The attitude of the manager towards
risk, however, is difficult to measure since there is no statistic that can be

observed. There is a way out of this dilemma, but it requires the theory to
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be amendéd. Without providing details, we describe the amended theory as
follows.

Suppose the manager not only derives labour income but also earns a
return on his wealth invested in bonds and equities issued by all firms in the
economy. By investing in a non-perfectly correlated risky alternative asset,
the manager can diversify risk in the labour income that he receives from his
corporation. If it is further assumed that all Tabour and capital income is
normally distributed, then we can show that agency costs (A') depends pos-
itively on (i) the covariance between the return to the manager's effort and
the return on the alternative asset and (ii) relative risk aversion. If the

return to managerial effort and to the firm's capital are highly correlated,
and if the return received on the alternative asset and on the whole stock
market are highly correlated, then managerial risk aversion can be estimated
by measuring relative risk aversion and the covariance between the return on
we firm's capital stock and stock market. Both of these can be estimated by
measuring the “beta" estimated from capital-asset pricing models, adjusting
the "beta" for the debt-asset ratio of the firm. The "beta" is the covariance
of the return earned on a firm's shares with the return earned on the whole
portfolio divided by the variance of returns earned on the whole portfolio.
This "beta" serves as proxy for managerial risk: the higher the "beta", the

greater are agency costs and the lower is the debt-asset ratio.

2.2.4 Bankruptcy Cost Model

The fourth model that is used to explain the financial policy of firms
is one that incorporates a trade-off between tax relief arising from the
deductibility of borrowed financing costs and the expected bankruptcy costs

associated with the issuing of debt. This model has been extensively analyzed
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in the literature [see, e.g. Kim (1978), Harris (1978) and Gordon (1982)].
The intuition underlying the equilibrium is quite simple. The benefit to the
firm of issuing debt occurs when the effective personal tax rate on interest
income is lower than that on equity income for the marginal investor. A firm
under these circumstances may increase its market value by reducing equity
finance in favour of debt finance. On the other hand, additional debt rela-
tive to assets increases the likelihood of bankruptcy. Upon bankruptcy, the
firm will be reorganized or liquidated, incurring real resource costs associ-
ated with trustee fees, the loss in the value of intangible assets (goodwill)
and other attendant costs. These bankruptcy costs are deadweight losses to
the bond and equity owners of the firm. If bankruptcy costs per dollar of
debt increase with higher debt-asset ratios, then firms will choose a unique
debt-asset ratio such that marginal bankruptcy costs are equal to the addi-
tional tax relief associated with issuing one more dollar of debt. An impli-
cation of this model is that a firm will be fully equity financed when there
is no taxation.

While the general intuition is fairly simple to understand, the model
to be presented below incorporates certain complications. In particular,
limited liability will be introduced explicitly, so that equity owners lose
no more than their initial equity investment in a firm. The debt issued by
the firm is risky to bond holders, since the firm's owners no longer use their
personal resources to pay back the principal and interest promised to bond
holders. Bankruptcy will be declared when the firm, rather than its equity
owners, is not able to meet contractual obligations with bond holders. The
interest rate negotiated between the firm and the bond holder will reflect

the probability of bankruptcy and the loss in income, including transaction
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costs, that arise from the firm's inability to compensate bond holders at
the time of bankruptcy.

As defined above, bankruptcy arises when a firm is unable to pay its
creditors principal repayments and interest because the value of assets
is insufficient to cover the contractual obligations of the firm. This is a
fairly good description of Canadian laws which does not allow firms to bank-
rupt themselves simply to avoid contractual obligations that firms may have
with respect to their organization (i.e. such as contracts with labour
unions). Canadian law explicitly allows secured creditors to have the first
claim to assets, followed by workers and government, then preferred equity
owners and finally common share owners. Two sources of finance are consid-
ered in the model below: secured credit and common stock.

The model may be outlined as follows: At the beginning of a period,
bond and equity owners create a limited liability contract of the following
form. If the firm is not declared bankrupt at the end of the period, the
bond holder is paid interest at the rate i and receives the principal of
dollars of debt lent to him at the beginning of the period. If the total
value of assets is again set equal to unity, then yis the debt-asset ratio.
If the firm is declared bankrupt at the end of the period, the bond holders
have total claim on the end-of-period assets of the firm, and the equity
owners receive nothing. Nevertheless, bond holders will receive less than
their promised payment of (1+i)y.

The payments owing to equity and bond holders at the end of the
period depend on (i) the state of nature, which has an influence on the
profitability of the firm; (ii) corporate and personal taxes; and (iii) the
level of interest rates.

At the beginning of a period, equity owners invest (1-7Y) dollars of
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wealth in the firm. The wealth held by equity owners at the end of the period
depends on whether the firm is declared bankrupt or not. Let p(s) be the
uncertain return on a unit of capital, s denoting the state of nature. As in
the loss offset model, s is treated as a continuous variable with a minimum
value of 0 and a maximum value of s. The return to capital is increasing in

s. The firm produces, at the end of the period, revenues equal to {l+p(s)}. If
the firm is not bankrupt, the equity owners receive, at the end of the period,
wealth equal to revenues earned by the firm net of the payment owing to bond
holders {y(1+i)} and net of corporate and personal taxes. The corporate tax
base is assumed to be revenues net of depreciation of capital (which is equal

to one) less the interest cost of debt: {p(s)-yi}. The corporate tax is

levied on taxable income at the rate u. Personal taxes are assumed to be

levied on the difference between the end of period value of the firm and the

initial cost of the investment. The value of the firm at the end of period is

m(s) = l+p(s)(1-u)-v{1+i(1-u)} = (1-v)+{p(s)-vi}(1-u). (2.2.17)

The initial cost of the investment is (1-y). The base used for personal tax
on equity is income, {p(s)-i}(1-u), which is assumed taxable at the rate ©.
Note that corporate and personal tax bases can be negative. If so, a full
loss offset is assumed, so that a distinction may be made between the impli-
cations of the bankruptcy cost model and the loss offset tax model.

The firm is declared bankrupt when the bond holders realize that
revenues of the firm are insufficient to meet contractual obligations to bond

holders. Dividends paid to the equity owners are zero. Define s, as the

B
state of nature when the equity and bond owners of the firm are indifferent

between the firm being bankrupt and not. This will occur when the revenues of
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the firm, including refundable corporate taxes, just cover the interest and

principal paid to the bond owners; that is when

l+p(SB) - y(1+i) - u{p(sB)-Yi} =0 . (2.2.18)

In this state of nature, bond owners receive a payment equal to 1+p(sB)
- u{p(sB)-Yi [= v(1+i)]; equity owners receive no income and incur a cap-
ital loss equal to the initial cost of equity issues, (1-v). Equity owners

receive a refundable tax credit at the rate © for capital losses. Thus the

end of period wealth held by equity owners is:

1-y + {p(s)-yi}(1-u)(1-0) V s € [sg,s];
o(l-v) ¥4 € [O,SB].

No Bankruptcy: YE(s)

Bankruptcy: YE(s)

The equity value of the firm, VE’ is equal to the discounted expected
return after tax income accruing to equity owners at the end of the period.
Assuming that equity owners can invest in a riskless asset yielding interest
at the rate i*, which is taxable at the rate m, then the discount rate will be

equal to {1+i*(1-m)}. The value of equity is thus

I
jopsY (s)ds (2.2.19)
{1+i%(1-m)}

VE =

where P is the probability estimate of the occurrence of state s.
In choosing the debt-asset ratio, the owners of the firm will antici-
pate how the interest rate paid on bonds will be affected by leverage. The

bond rate of interest is determined in competitive bond markets where bond
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holders will continue to hold bonds until the after-tax expected interest
paid on risky bonds is equal to that paid on riskless bonds. To complete the
model, these bond markets are examined.

The return paid on risky bonds issued by the firm is described as
follows. If the firm is not bankrupt in the states of nature given by
Sg £ s £ 5, then bond owners receive the principal and negotiated interest.

If interest is taxed at the rate m, then the end-of-period wealth of the bond
holders will be equal to y{l+i(1-m)}.

If the firm is bankrupt, bond owners receive the remaining assets of
the firm less any transaction costs associated with bankruptcy. The value of
the firm upon bankruptcy is equal to the revenues of the firm plus any corpor-
ate refundable tax credits. Denote i(s) as the rate of interest paid at
bankruptcy. The equity owners receive no income which implies equation

(2.2.17) is set equal to zero; this will hold for all states of nature

0 5s< Sg- Substituting i(s) for i in (2.2.17) and rearranging,

+

)7 1

T A Bl - ima) . e [0,55) - (2.2.20)

Note that the interest rate, i(s), is decreasing with the debt-asset ratio:

0i(s) . -L01-w)™ + o(s)]
Y Y2

The end of period value of debt is equal to y{l+i{s)} net of bankruptcy costs
associated with liquidation or reorganization of the firm. These bankruptcy
costs are borne by the bond owners, although they are anticipated when the
bond interest rate is negotiated with the firm. Let y(s) be the return net of

bankruptcy costs per dollar of bankrupt bonds and C(y,s) be the total bank-
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ruptcy costs incurred in state s. Note that bankruptcy costs are strictly
increasing with respect to the debt-asset ratio (%%2> 0) and marginal bank-
ruptcy costs rise with a higher debt-asset ratio 6;;% > 0). Under these

assumptions, the return received by bond owners is r(s) = i(s) - {C(vy,s)/y}
which is assumed to be taxed at the personal rate m (bond owners and equity

owners face the same tax rate). The end of period wealth of bond holders is:

No Bankruptcy: YB(s) = y{l+i(1-m)} s€ [sg,8];

y{1+i(s){(1-m)} s € [O,SB].

(2.2.21)

Bankruptcy: vB(s)

Bond market equilibrium implies that the expected return on risky bonds
issued by the firm will be equal to the riskless rate net of tax interest,
{1+i*(1-m)}. Thus,

S
[Tp¥Bis)as = q1si(1-m}. (2.2.22)
0

Substituting into equation (2.2.22) the expressions for YB(s) in (2.2.28)

and rearranging yields

{-SB ( )d - 1% ] .
g Pg rislds = i* . (2-3:22")

-p)j +
(1-p)i ]
where 5 is probability that firm will bankrupt itself. Since a full loss off-
set tax has been assumed, the determination of the interest rate i is independ-
ent of the personal tax rate.
The ultimate objective of this exercise is to see how an increase in

the debt-asset ratio influences the interest rate payable on the firm's bond
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1n non-bankrupt states of nature. Differentiation of (2.2.22') with respect

to vy and using the expression for i(s) in (2.2.20) yields

S

e B
(1-p) 33% =% f pLr(s) + BCE‘):’S) + (1-u))ds > 0.  (2.2.23)

It should be noted that the probability of bankruptcy also changes (as well as
sB) but the terms associated with the effect of vy on the integral limits
cancel out.

Expression (2.2.23) states that a change in the quality of bonds aris-
ing from increased leverage will cause bond owners to demand a higher rate of
interest. Bankruptcy costs will contribute also to the higher interest rates
demanded by bond owners.

The solution of the model for optimal policy will arise from the equity
owners maximizing the discounted value of equity wealth accruing at Qhe end of
the period, which appears in equation (2.2.19). Taking the derivative of
(2.2.19) with respect to v, using (2.2.23) and rearranging the first-order

condition yields

S
i*[u+o(1-u)-m] = [J : P 5 ds] (1-0)(1-u) (2.2.24)
0 Y

The left-hand side of equation (2.2.24) is the marginal benefit of
issuing debt. This is the tax relief corresponding to the higher combined
corporate and personal tax on equity compared to the tax rate on debt. The
right-hand side of equation (2.2.24) is the marginal bankruptcy cost, adjusted
for taxes, that derives from issuing debt. These costs are deadweight losses

to both equity and bond owners of the firm. It is clear that, in the absence
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of taxes, (2.2.24) would not be satisfied unless marginal bankruptcy costs
are zero (g%»= 0), implying in this particular case that leverage would not
matter to the firm.

Comparative static results are easily derived in this model. These may
be summarized as follows. An increase in the corporate tax rate or personal
tax on equity leads to more leverage: it is more beneficial to issue debt,
for tax reasons, and marginal bankruptcy costs are increased due to increased
leverage. Similarly, a higher personal tax rate on interest income reduces
leverage. Other results include the following: a mean preserving spread in
risk reduces the debt-asset ratio, since bankruptcy becomes more likely. A
higher return to capital in bankrupt states of nature would increase the
debt-asset ratio as well.

A special feature of the bankruptcy cost model is in regard to trans-
action costs arising from bankruptcy. If there is an increase in expected
bankruptcy costs for a given level of debt, then the debt-asset ratio will be
lower. This suggests that the composition of assets held by firms may influ-
ence leverage, because assets that are difficult to liquidate will lead to

greater bankruptcy costs.

2.2.5 The "Pecking Order Hypothesis" and Asymmetric Information Models

The static tradeoff models of the previous section imply that firms

adjust their financial policies so that target debt-asset ratios are achieved.

An alternative view that may be taken is that firms first exhaust their cheap-
est sources of finance before turning to the more expensive sources. This is
the "pecking-order hypothesis" as termed by Myers (1984) although the idea is
much older. Donaldson (1962), for example, argued that firms prefer (i) internal

to external finance and (ii) debt to new equity issues. The amount of debt
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and new equity issues therefore depends on the investment needs and internal
financial resources of the firm. If firms intend to make large investments
and have limited retained profit (due to low past profitability), then the
required debt issue will be large. Firms that earn a high past return to cap-
ital and intend to acquire little capital, use little debt. The debt-asset
ratio could thus vary from year to year (inversely related to the return to
capital and correlated with the growth in assets).

The theoretical argument underlying the "pecking-order hypothesis" has
recently been developed by Myers and Majiuf (1984) in a model that allows for
asymmetric information. The managers, who operate in the interest of the
current shareowners, know the quality of a risky investment opportunity while
the market (outside investors) cannot distinguish between the quality and
luck of the firm. The firm has a choice of investing in the risky project or
investing in a safe alternative asset (such as a Treasury Bill). The model
is similar to Akerlof (1970) except that the seller can alter the investment
opportunities (or the "product").

We can model the asymmetry of information in a simple way. Let gn(s)
be the value of income generated by a new project where q is an index of
quality and s is the state of nature. The manager knows the true value of q
but does not know the state of nature. The market knows neither the state of
nature or the quality of the firm but knows that the distribution of quality
across firms is independent of the distribution of profits across states of
nature. The market's perception of the value of the firm's investment is thus
qEm, where q is the average quality of firms and Em is the expected profit
generated by the project.

The current shareholders must decide whether to undertake the project

which costs AK units, or invest the funds in an alternative asset yielding
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iAK in income. As the current owners of the firm know the quality of invest-

ment, then the value of the project is qEm = VAK, where V is the price of the
firm's equity. If the project is financed by internal funds with an oppor-
tunity cost of iAK then the ex ante value of the firm rises by (V-i)AK. How-
ever, if the project is financed by raising new equity, then the value of

the firm will be bidded down from V(K+AK) - V(K+AK) if V > V and increased if
V < V. Let us consider the first case. If the current owners know that the
firm is of high quality then a project is undertaken if ﬁEn-iAK+(VLV)K > 0.
The term (V-V)K is the capital gain to current shareowners (loss if negative)
arising from the market's imperception of the quality of the firm. If the
loss to current owners is sufficiently high then the firm may choose not to
invest in an otherwise profitable investment opportunity. If the firm had
sufficient internal cash it would undertake the investment. The problem for
the firm is that external sources of finance bear a higher cost as a result
of the market's imperception.

If the firm is of low quality, it could profit from issuing equity
that is valued too "high". But outside investors would learn that lTow quality
firms seek funds from the market, while high quality firms do not. Thus
expectations would not be fulfilled since only low, not average, quality
firms seek funds from the market.

This model with asymmetric information suggests that an "inconsistency"
arises because firms cannot creditably communicate their quality to the
market. Clearly, inside and outside investors could both gain if some mech-
anism were adopted such that quality could be communicated. Both Ross (1977)
and Leland and Pyle (1977) modelled a "signalling" equilibrium by which high
and Tow quality firms communicate their quality via a signal that is per-

ceived to be correlated with quality. A sufficient condition for a signalling
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cquilibrium is that the costs of acquiring the signal must be inversely
related to quality so that low quality firms would not wish to acquire the
signal. In Ross's model, bankruptcy costs imposed on the firm are the cost of
using a signal which is the debt-asset ratio. High quality firms issue more
debt relative equity since the bankruptcy faced by the manager is more likely
avoided by the firm. Thus, in Ross's model, high debt-asset ratios are a
signal of high quality. In Leland-Pyle, the entrepreneur's share of equity is

an indicator of quality -- the greater the share held by the inside investor

(the entrepreneur), the higher the firm's quality as perceived by the market.
In the model of Myers and Majluf, the ratio of external to internal finance or
the dividend/payout ratio, which are both costly signals from a tax point of
view, could serve as an indicator of quality.

If no signalling equilibrium evolves, then a "pecking order" of sources

of finance is used. Internal finance is preferred to debt and debt to new

equity. This suggests that the growth of assets (especially fixed rather than
intangible assets) and the current probability of a firm influence the debt-
asset ratio of the firm. The former has a positive effect, the latter a
negative effect. Neither of the two variables are important in the static-
tradeoff models except that high expected, rather than current, profitability
would affect the debt-asset ratio in the static-tradeoff models. Note that
tax payments reduce cash flow and hence increase the debt-asset ratio in a
"pecking-order" model. Higher tax shields, increased refundability and lower

statutory corporate tax rates reduce the debt asset ratio, as prediced by the

‘ earlier "“static-tradeoff" models.
If a signalling equilibrium evolves, then financial policies serve as
signals. Taxes affect the signalling equilibrium since the costs of providing
| signals depend on the tax system. If the cost of external source of finance
‘ (debt) is reduced by taxes then all firms choose a higher debt-asset

ratio in a "signalling" equilibrium. In this sense, tax effects in models
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with asymmetric information could be the same as in the "static-tradeoff" models

developed so far.

2.3 Extensions and Complications

The theories outlined in Section 2.2 make use of several assumptions
that are important to the comparative static results. These assumptions
included the following: (a) a closed economy; (b) no inflation; (c) a fixed
capital stock; and (d) no adjustment costs. The implications of these assump-

tions are examined below.

2.3.1 Open Economy

Canadian capital markets are well integrated with those of the rest of
the world. Moreover, Canadian capital markets are 'small’ relative to the
rest of the world, in the sense that the availability of Canadian domestic
savings has a negligible impact on world interest rates. The implication of
openness and smallness is that the supply of financing available to individual
businesses is perfectly elastic with respect to the world interest rate.18
Business financing is thus independent of Canadian domestic savings behaviour,
in the following sense. If Canadian domestic savings rise (for example, due
to a reduction in personal tax rates on domestic savings), then domestic sav-
ings will either 'crowd out' foreign savings or be invested in assets abroad
earning the same return as on Canadian assets. Because, Canadian savings have
a negligible impact on world interest rates, Canadian businesses face a
cost of finance which is independent of the availability of Canadian savings.
The smallness of Canadian capital markets also implies that when Canadian
businesses seek finance, they are able to acquire it at a cost of finance

which is independent of the availability of domestic savings. If Canadian
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domestic savings is fixed in quantity, for example, each dollar sought by
Canadian businesses is obtained from world markets.

Even the cost of equity finance may be determined by world markets
(including the risk premium on Canadian equity). Public corporations in
Canada list their shares on foreign stock exchanges and their shares, issued .
at Canadian stock exchanges, may be traded by foreign investors. The cost of
equity financing for these corporations is determined in markets comprising
Canadian equity and those of other corporations in the world. Small and
medium-sized corporations do not actively trade shares on stock markets, so
their costs of finance (and risk premium on equity) could be much more sensi-
tive to domestic behaviour [see Booth and Johnston (1984) who found that the
valuation of share listed on Canadian and foreign stock exchanges are not
sensitive to personal tax changes].

The important issue relevant to the present study is how openness and
smallness of Canadian capital markets affect the financial behaviour of
Canadian businesses, taking into account taxation in Canada and abroad.
Before solving this problem, there are two important details to settle.
First, there is the question of the identity of the marginal investor. Given
the discussion above, it is clear that domestic saving may not be marginal to
Canadian businesses in an open economy. Any changes in Canadian savings will
be more or less offset by changes in foreign savings. The marginal investor
arbitrages across assets for the entire world, although a good working hypoth-
esis is that the marginal investor is generally a U.S. citizen.

The second detail is concerned with international tax arrangements.
Many countries, in particular the United States, allow residents to credit
foreign tax liabilities on repatriated income against home country tax liabil-

ities. If the foreign tax liability is lower than that in the home country,
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then the effective tax rate on resident investment abroad is the home country's
tax-rate. Not all foreign taxes may be credited. Some countries allow only
those foreign taxes on income generated in a specific country to be credited
against home country tax liabilities. The U.S., however, provides a global
tax credit, allowing residents to aggregate income from all sources and
countries. This permits an averaging out of high and low foreign tax liabil-
ities to be credited against U.S. liabilities. Nevertheless, only certain
foreign tax liabilities can be credited. If a U.S. investor receives a divi-
dend from a foreign corporation, that individual can credit fore;gn withhold-
ing taxes, but not the corresponding corporate income tax, against his home
country tax liabilities.

Keeping these two details in mind, how do foreign taxes affect Canadian
business financing decisions? For this purpose it is useful to distinguish
between foreign individuals and foreign corporations investing in Canadian
assets. It is assumed that the marginal investor is a U.S. resident.

When an American invests in a Canadian corporation, he is able to
credit Canadian withholding taxes against personal U.S. tax liabilities. He
is not able to credit Canadian corporate taxes. If the U.S. investor equates
the after-tax return on Canadian corporate securities with that of the U.S.,
the effective tax rate on Canadian equity will be the combined Canadian
corporate tax rate and the U.S. personal tax rate on equity returns; the
effective tax rate on interest earned from holding Canadian assets will be the
U.S. tax rate. In this case, Canadian personal tax rates will not have any
effect on Canadian business financing.

If the U.S. resident is a corporation, it can credit the Canadian cor-
porate tax and withholding tax liabilities against U.S. corporate taxes. How-

ever, U.S. taxes are levied only on repatriated income (dividends and interest)
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so that Canadian corporate taxes, which are paid on undistributed profits, are
not credited against U.S. tax liabilities. As shown by Hartman (1981), the
effective corporate tax rate on the equity finance of Canadian companies owned
by U.S. corporations is the Canadian corporate tax when retained earnings is
the marginal source of equity finance. Moreover, if the Canadian tax rate is
lower than that in the U.S., retained earnings will be preferable as a source
of finance compared to debt, since U.S. tax liabilities owing on income gen-
erated by Canadian corporate assets can be deferred by the U.S. corporation.
U.S. companies would then be more equity financed. If the U.S. tax rate is
lTower than the Canadian tax rate, debt financing by the Canadian company would
be preferred.

In the empirical work, the open economy assumption is invoked. It is
assumed that Canadian-controlled public companies are financed at the margin
by foreign individuais. Foreign-controlled firms in Canada are excluded, for
the following reason. The debt-asset ratio of a foreign-controlled corpora-
tion depends on the ability of the parent to credit all Canadian taxes against
their home country's tax liabilities. It is not known whether the effective
Canadian tax is higher or lower than the foreign corporate tax rate, so it is

not known whether debt or equity finance is preferred.

2.3.2 Inflation

Inflation has an effect on financial policy in several ways, according
to whether inflation is fully anticipated or not. Most debt issued by busin-
esses is not indexed so that the value of the principal is denominated in
nominal dollars. Interest paid must compensate the creditor for the erosion
of the real value of debt when prices rise. Creditors and borrowers who hold

unindexed debt must form expectations about future inflation rates and these
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inter alia become a basis for setting interest rates. The expected or
anticipated rate of inflation is an important determinant of nominal inter-
est rates. The higher the expected inflation rate, the higher will be nominal
interest rates. One particular argument is that interest rates rise point for
point with inflation rates. This has been called the Fisher effect. With
taxation, the impact of inflation on interest rates is more complicated.

Unanticipated inflation will also affect financial policy. If infla-

tion rates are higher (lower) than anticipated, then the old debt previously
negotiated at lower (higher) interest rates will be of lower (hiéher) present
value. The reduction in the present value of debt due to unanticipated infla-
tion will result in a transfer of wealth from creditors to debtors. Without
issuing any new debt, the market value debt-asset ratio will decline with
unanticipated inflation. Firms will therefore issue more debt at book value,
if they wish to maintain their market value debt-asset ratio.

When inflation is uncertain, the financial policy of firms can also
be affected. In particular, inflation is more difficult to predict the longer
the term of the debt. Inflation uncertainty is especially important to a
decision to issue long-term rather than short-term debt. The term structure
of debt will not be of great concern to this study, since the tax consequences
are not very important. Interest, regardless of the term of debt, is deduct-
ible from the corporate tax base and is taxable in the hands of the lender.
The lender pays taxes on nominal interest: wuncertain inflation has no direct
impact on these nominal tax liabilities paid by the investor. In this section,
the discussion is confined to how expected and unanticipated inflation affect
the choice of the debt-asset ratio.

The capital market equilibrium that was discussed in Section 2.2 can be

amended to take into account expected inflation. From earlier discussion, a




J s

firm will issue debt until the after-corporate-tax cost of debt is equal to
that of equity. With inflation, the real cost of equity finance is the nom-
inal opportunity cost of equity (pE) less the inflation rate (n). The real
cost of debt is the nominal after-corporate-tax cost of debt {i(l-u)} less the
inflation rate. The real cost of finance is reduced by inflation, since the
value of a firm's liabilities is denominated in nominal dollars. Asset prices
rise with inflation and the capital gains accruing to the firm are generally
untaxed. Thus the real value of firm's assets remains constant. As the value
of assets must be equal to the value of liabilities, firms can i;sue more debt
and equity at a rate equal to the inflation rate. In equilibrium, the real

cost of equity and debt finance issued by the firm is equal so that

pE - T = i(l-U) -7 . (203.1)

The issue of concern is how inflation affects the debt-asset ratio of the
firm. The solution depends on how interest rates adjust with inflation. If
a firm issues debt and equity such that equation (2.3.1) holds, then interest
rates adjust with higher inflation such that financial equilibrium is

restored and

3p .
B3y . (2.3.2)

How the nominal costs of debt and equity are affected by inflation depends on
arbitrage in capital markets. One form of arbitrage is to consider a closed
economy in which the Canadian taxpayer is the marginal investor. This has

been a central assumption in most analyses. A second assumption is to con-
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sider a small open capital market.

In a closed economy, the marginal investor will arrange his portfolio

until the real after-tax return on debt and equity are equal. Using the same
relation as before, the real after tax return on equity and debt is the nom-
inal interest rate (pE and i respectively) net of taxes payable on nominal
interest (@pE and mi respectively) and any special costs associated with
bankruptcy, agency costs, etc. Let § denote these special costs which were
more formally examined in Section 2.2. It is assumed that these costs reduce
the return to debt. In equilibrium, the marginal lender will earn the same

after-tax return on all assets. Consequently,

pE(l-@) -7 =1i(l-m) - w - &8 . (248 43)

The additional costs associated with issuing debt can depend on inflation in
two ways. First some costs associated with debt financing may be higher due
to inflation, such as the reduction in the present value of the carry forward
of losses and unused deductions. Second, marginal costs may be higher, if
the firm becomes more levered.

Suppose further that the real after tax return to savings invested in
business capital is constant (implying a perfectly elastic supply of savings
to the business sector). If this were true, then both the nominal return to
debt and equity must adjust in face of inflation, so that the real after tax

return is constant. This implies

9.1(1-“])-1@-1:0:} _al= 1 +E§ 1

am dm ar  (1-m) dr (1-m)

: (2.3.4)
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and

" “h .
— (109) -1 =202 —m = = (2+3+5)
am am 1-0

Both equations (2.3.4) and (2.3.5) imply that interest rates on debt and
equity adjust by more than one point for each point of inflation. This is
the tax-adjusted Fisher effect. It should be noted that the effect of infla-
tion on the costs of issuing debt (8), bringing about additiona]oleverage,
will also affect the corporate interest rate adjustment.

If equations (2.3.4) and (2.3.5) are substituted into (2.3.2), it is
possible to determine how interest rates adjust by examining the following

equilibrium:

1 _ (1-u) , d§ (1-u) (2.3.6)
(1-0)  (l-m) dr (1-m)

Consider first the Miller model in which the resource costs of issuing
debt are zero (8=0) and the effective tax rate on equity is equal to that on
debt {u + ©(1-u) = m}. Under these two conditions, equation (2.3.6) is immed-
jately satisfied and

1 w B

(1-0) (1-u)  (1-m)

The implication of this condition is that inflation is neutral with respect to
financial policy. The marginal investor is indifferent between holding debt
and equity, and effective tax rates on debt and equity are equal. An increase
in the inflation rate will raise the interest rate on debt by the reciprocal

of one less the personal tax rate on interest. These higher interest payments
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are deductible from the profits of the firm whereupon the additional cost of
interest is offset by lower taxes paid on equity at the rate {u + ©(1-u)}.
Thus in the Miller model expected inflation has no impact on the debt-asset
ratio.

Consider now the other financial models in which resource costs are
incurred in the issuing of debt (&5>0) and the effective tax rate on equity is
more than on debt {u + ©(l1-u) > m}. Rearranging (2.3.6) yields the financial

equilibrium when the inflation rate rises, namely

1 1, ds_1

" (2.3.7)
(1-0) (1-u) (1-m) dr (1-m)

In these cases, equation (2.3.6) will be satisfied only when Sﬁ > 0, {since

dn
k > L}, This implies that the debt-asset ratio will rise when the
(1-9 (1-u) 1-m

inflation rate increases.

The imperfect loss offsetting and bankruptcy cost models both predict
that higher inflation rates will cause the debt-asset ratio to rise in a
closed economy, since the tax rate on equity is more than that on debt. The
managerial incentive model is a little more complicated. An increase in
inflation rates could cause the managerial incentive payment, in the form of
the manager's share of the profit of the firm, to adjust and affect the
optimal debt-asset choice. This would be in addition to the direct effect of
inflation noted for the other two models which also operates for the manager-
ial incentive model.

With the small open economy assumption for Canadian capital markets

(as discussed in Section 2.3.1), the marginal investor is assumed to be a for-

eigner. The analysis then follows that developed above, except now the link-
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age between Canadian and U.S. markets is considered. The discussion follows
Boadway et al. (1984).

A U.S. investor will hold Canadian and U.S. assets until the after tax
returns on these assets are equal. In U.S. dollars, the return on Canadian
assets is the interest rate (i on debt or pg on equity) plus the exchange
rate appreciation of the Canadian dollars in terms of U.S. dollars (€). The
return on debt is taxed at m*, equity returns at 6* and exchange rate gains
at C* (where an asterisk denotes values in the U.S.). The interést paid on
U.S. debt is i* (taxed at the rate m*) and the return on equity is pE*

(taxed at the rate ¢*). When the after-tax rates of return are equal for both
Canadian and U.S. investments, then the following capital market equilibrium

will hold:

i(1-m*) + e (1-C*) = i* (1-m*); (2.3.8)
pp(1-0%) + & (1-C*) = p (1-0%). (2:8.9}

If purchasing power parity holds, then the expected rate of appreciation in

the Canadian dollar exchange rate for the U.S. investor will be equal to the
difference between the U.S. and Canadian expected inflation rates (e = n* - w).
Substituting this expression into equations (2.3.8) and (2.3.9), the following

expressions for determining interest rates in Canada are derived

i=1i%+ {(w-w*)(1-C*)}/(1-m*);
op = pg* + {(m=*)(1-C¥)}/(1-0%).
Under the small open economy assumption, an increase in the Canadian inflation

rate relative to U.S. inflation will cause nominal returns on debt and equity
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to rise according to

3 L (1-C*)/(1-m*); (2.3.10)
om

apE

—= = (1-C*)/(1-0*), {2.3.11)
o

The return paid on debt and equity will rise by more than a point, if the U.S.
capital gains tax on currency appreciation is less than that on interest and
the return to equity.

To determine how the financial policy of firms will be affected by
inflation in an open economy, equations (2.3.10) and (2.3.11) are substituted

into equation (2.3.2) and the resource cost of issuing debt is also included:

(1-C*) _ (1-C*) (1-u) , d8 (1-u)(1-C*)
(1-e%)  (l-w*)  dr  (1-m)

which yields

4 = 1 +,Q§ : . (a.3.)2)
(1-6%)(1-u) (l-m*) dm (1-m*)

Equation (2.3.12) is the same as equation (2.3.7), except personal tax rates
applied on U.S. income are used. The interpretation of this condition fbr
capital market equilibrium in an open‘economy is the same as the one discussed
for the closed economy, except that the marginal investor is a U.S. citizen.
In the Miller model expected inflation has no impact on financial policy while
in the other models, the debt-asset ratio will increase with a higher rate of
expected inflation.

The above discussion of financial policy assumes that personal tax
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rates faced by the marginal investor are unaffected by the inflation. As
pointed out by Gordon (1982), inflation contributes to a higher taxable cap-
ital income earned on debt assets relative to equity assets. Higher inflation
could thus raise the personal tax rate on debt relative to the tax rate on
equity, thereby reducing the supply of debt funds and increasing the supply

of equity funds to businesses. This effect would counter the direct effect of
expected inflation rates on financial policy as discussed above.

As discussed in the introduction to this section, unanticipated infla-

tion creates a transfer of wealth from creditors to borrowers. It also
causes the value of long-term debt to fall and the market value of equity to
rise. The market value debt-asset ratio will thus temporarily fall. Once
inflation is known to be higher (or lower) than expected, businesses in the
next period can readjust the debt-asset ratio by selling more debt and reduc-
ing equity financing.

The degree to which businesses adjust their market value debt-asset
ratios depends on adjustment costs. If there is no difficulty faced by busin-
esses in adjusting their financial ratios, then the adjustment will be immed-
jate. Measured on an annual basis, the market value of the debt-asset ratio
could be unaffected by unanticipated inflation. However, borrowers and
lenders may revise their expectations due to errors in prediction and belief
that the expected inflation rate has changed. This latter effect will be
incorporated into the measure of the expected inflation rate which influences
the debt policy of the firm.

If adjustment costs are incurred in revising the debt-asset ratio, then
unanticipated inflation could affect the observed debt-asset ratio until full
adjustment takes place. The desired debt-asset ratio will not be affected by

unanticipated inflation.
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In empirical work (including that reported in Chapter 3), it is diffi-
cult to measure the market value of debt without the available data. If data
are unavailable, the next best alternative is to make use of book values. One
proxy measure of the debt-asset ratio is the book value of debt divided by the |
market value of equity plus the book value of debt (or perhaps the book value
of equity, if the market value of equity is difficult to measure). How is

£ this particular measure of the debt-asset ratio affected by unanticipated
inflation? Suppose that inflation is higher than expected, causing the exist-
ing market value debt-asset ratio to fall relative to the desired ratio.
Firms then immediately issue more debt to adjust the actual market value debt-
asset ratio back to the desired one. If one uses the book value of debt,
rather than its market value, to measure the debt-asset ratio, then the book
debt-asset ratio shouid rise from one year to the next, even though the
market value debt-asset ratio has not changed. Thus unanticipated inflation
would cause the book measure of the debt-asset ratio to rise, even if there

are no adjustment costs.

2.3.3 Separability of Financial and Investment Decisions

The models presented in Section 2.2 assume that firms can choose their
financial policy independently of the amount of capital invested in the firm.
8 An empirical implication of each of the models in Section 2.2 is that the
observed debt-asset ratio is unre]atéd to the size of firms in the economy.
This can be clearly seen by examining the second term of equation (2.2.3) for
example, where the value of the firm is linear in the debt-asset ratio and 4
the scale of the firm. In the financial models presented in Section 2.2, the

advantage of issuing debt is unrelated to the capital stock decision of the

firm.
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Under a more general formulation of each of the financial models, it
is not possible to show separability between financial and investment deci-
sions. Intuitively, the financial policy of the firm will depend on the
scale of the firm, so long as the cost of issuing debt is related in some way
to the scale of the firm. For example, consider the tax loss model of section
2.2.2 where constant returns to scale in production are assumed. When a firm
operates with a different technology (e.g., decreasing returns to scale) the
marginal product of capital is inversely related with the size of the firm.
When a firm increases its scale, it drives down the marginal product of cap-
ital thereby increasing the potential to incur marginal taxable losses which
are only partially written off current or future taxable income. A firm's
choice of its debt-asset ratio will be affected by its scale. Indeed, the
debt-asset ratio will be lower in this instance [see Mintz (1983)]. Other
similar conclusions on separability can be cited for the managerial incentive
and bankruptcy cost model.

There are some circumstances in which the firm's financial policy is
independent of the scale of the firm, even though there are decreasing returns
to scale in production. A good example of this is to consider a reformulation
of the bankruptcy cost model of Section 2.2.4. Here, it is assumed that the
expected total costs of bankruptcy depend on both the debt-asset ratio and the
scale of firm: EC(y,K,s). Liquidation or reorganization costs incurred with
bankruptcy depend not only on the composition of assets and liabilities, but
also on the scale of firm. Bankruptcy costs are assumed to be increasing with
the scale of the firm and marginal bankruptcy costs also increase with the
scale of the firm, since it may be more difficult to sell off or reorganize
the assets of a larger firm [see Warner (1977)]. 1t is further assumed that

the marginal return to capital falls with scale. Let p(K,s) be total operat-



ier. R

ing income before the deduction of interest payments and let p'(K,s) be the
marginal product of capital in state s.

The shareholders' after tax discount rate is Pg as in Section 2.2.
In equilibrium he will hold equity and debt assets until the after tax dis-
count rate on equity is equal to that of debt plus expected bankruptcy costs
per dollar of debt: ECAK. This implies that the equilibrium before-tax

interest paid on debt, i, is:

i= pE/(l-m) + ECHYK.

A1l other variables have the same interpretation as before.
The net wealth of the shareowner is the present value of the after-tax
return to equity less the initial cost of equity (1-Y)K. Net wealth is denoted

by wE and

x
1]

E VE = (1"Y)K’

in which

<
i

g = [(1-0)(1-u){Ep(K,s)-YiK}]1/pg
The shareowner maximizes his net wealth by simultaneously choosing the

optimal capital stock of the firm (K) and the debt-asset ratio (y). The first-

order conditions are

Capital Stock:

P
Ep' a7 1 4 (1<) E (€ 6y (1-m) (2.3.13)
{(1-u)(1-0)} K K {(1-u)(1-9)}
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Financial Policy:

e =j+pdC.g__ (dm (2.3.14)
{(1-u)(1-0)} 3y v {(1-u)(1-©)Ky}

where EE >.E and EE >.E, if the cost function is strictly convex.

O ¢ K K

The firm invests in capital until the expected marginal return to capital is
equal to the weighted average of the before-tax cost of equity apd debt plus
expected marginal bankruptcy costs arising from additional capital invested in
the firm. Financial policy is determined in equation (2.3.14), in which the
cost of debt plus expected marginal bankruptcy costs arising from a higher
debt-asset ratio is equal to the before tax cost of equity financing. The
latter result is consistent in interpretation with the model of Section 2.2.4.
Will financial policy be independent of the size of the firm? Close
examination of equation (2.3.14) reveals the choice of the debt-asset ratio
does depend on the size of the capital stock. The greater the amount of cap-
ital invested in the firm, the higher will be the interest rate paid on debt
Li} > 0) and the higher will ge expected marginal bankruptcy costs arising from
9 C aC

a higher debt-asset ratio (E—— > 0 and E= > 0).
dyaK K

It is, however, possible for financial policy to be determined indepen-
dently of the scale of firm. If bankruptcy costs are a separable function of
the debt-asset ratio and the scale of the firm and multiplicative in K, then
the capital stock will not influence the costs of issuing debt. In this case,

it can be shown that EE =L and that the second term of (2.3.14) is independent

K K
of K.

While financial policy may be shown to be independent of the scale of
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firm for some specific formulations of the bankruptcy cost function, the
investment policy of the firm is always dependent on financial policy. In
equation (2.3.13), investment depends on the weighted average of the costs of
debt and equity finance plus the expected marginal bankruptcy costs arising
from a larger size of the firm. If expected bankruptcy costs are multiplica-
tive of the form cited, then the cost of capital is simply the weighted
average of the costs of debt and equity finance, the weights depending on
financial policy [see Auerbach (1979) and Boadway et al. (1984)]. In this
special case, the firm's decision problem may be constructed in iwo stages.

First, the firm chooses its debt-asset ratio to minimize the cost of capital:

Min »r = vi + {(1-v)p}/{(1-u)(1-0)} .
:

With the minimized value of the capital stock, the firm then chooses the cap-
ital stock to maximize the present value of cash flow discounted by the

weighted average cost of capital:

Max - __—_ED(K,S) -
K r

K

The minimized value of the cost of capital, r, does not depend on K. It would
be easy to show that the present value of the firm's cash flow is maximized
when the expected marginal return on capital is equal to weighted average cost
of capital.

Without separability, the discount rate, r, will not only depend on the
debt-asset ratio, but also the amount of capital invested in the firm. If K

is chosen optimally, the appropriate rule for the investment policy of the
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firm under the two-stage procedure may be derived as

g Eo(K)_E[
r aK

Ep'(K) = r

in which
LS. TR </
K a9y oK K K (1-u)(1-0)K

With minimization of the cost of capital, g$-= 0 when financial policy is
chosen optimally. Under the two-stage procedure, the rule for investment may

be written

(1-m) L Eo g3C_¢y__ (1-m

5 . (2.3.15)
{(1-u)(1-0)} rék 3K K {(1-u)(1-0)}

Ep' = yi + (1-Y)

Only when the cost of bankruptcy is multiplicative in the capital stock (which

implies EE =.E) would the two-stage procedure be correct. This can be seen by

comparingKequﬁtions (2.3.15) and (2.3.13) where the latter term differs by a
multiple of the third term.

One further point may be raised with regard to the separability of fin-
ancial and investment policies. When such separability holds, the analysis of
changes in tax policy on the cost of capital is much simpler. For small
changes in the corporate tax rate, the financing effects which affect the cost
of capital can be ignored. This is an important result which was fundamental
to the analysis of tax policy on investment undertaken by firms [see Boadway

et al. (1984)]. To see this point, consider the cost of capital formula

derived for the special case of separability,
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r=yi + {(1-v)eg}/{(1-u)(1-0)}. (253-16)

Differentiating with respect to the corporate tax rate,

ar _ (Lvleg ar 3y

W (1-w(1-0) 3y au

The first term is the direct effect of an increase in the corporate tax rate

on the cost of capital of the firm, and the second term is the financial

effect of an increase in the corporate tax rate on the cost of capital. With
separability, the second term is equal to zero because the debt-asset ratio

is chosen which minimizes the cost of capital Lg% = 0). In this case, compara-
tive static effects arising from tax policy changes can ignore the effect of
changes in financial policy on the incentive to invest. Without separability,
financial effects will, of course, matter.

In the empirical work, financial policy is assumed to be determined
independently of the size of the firm. In this way, econometric work does not
need to include as an explanatory variable the size of the firm. If separ-
ability is not assumed, then it is necessary to be concerned with the relation-
ship between the debt-asset ratio and the size of the firm. A two-equation
system would be needed to examine this relationship, since both the capital
stock and financial variables are determined simultaneously. This requires
both theory and empirical work to explain the capital stock decision of the
firm. Unfortunately, such a worthwhile effort goes beyond the mandate of this

study, and must remain a topic for further research.
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2.3.4 Adjustment Costs and Financial Policy

The final extension to the financial models discussed in Section 2.2 is
with regard to adjustment costs (which were touched upon briefly with regard
to unanticipated inflation). The models in Section 2.2 are quite appropriate
to analyze long-run equilibrium. However shocks in exogenous variables (e.g.
change in tax and interest rates) would require firms to adjust their debt-
asset ratios to reflect unexpected changes in exogenous variables.

Adjustments in the debt-asset ratio can be immediate, in which case no
explicit modelling of adjustment is needed. Another view is that adjustment
costs impede the ability of firms to revise their financial policy immed-
iately, so that desired and actual debt-asset ratios can diverge for a period
of time. One argument for the slowness of adjustment is related to the diffi-
culty of issuing long-term debt and equity which requires time to contract.
However, adjustment would likely take less than one year, which is the assump-
tion of empirical work reported in Chapter 3.

If the observed debt-asset ratio is slow to adjust to the desired debt-
asset ratio, then some form of partial adjustment may be applied [see Gordon
(1982)]. Let Yt* be the desired debt-asset ratio at time t and Yy be the
actual debt-asset ratio. The desired debt-asset ratio depends on current
exogenous variables affecting the decision of the firm. If the current
desired debt-asset ratio differs from the previous year's actual debt-asset

ratio then adjustment may be assumed to follow the rule

= * =
T, ® Mg ¥ LY g

in which ) is a numerical coefficient between zero and one.
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The main problem with this procedure is that it is ad hoc. The par-
tial adjustment factor, A, is independent of time and of the exogenous vari-
ables (such as interest rates and tax rates). This suggests that adjustment

costs in issuing debt and equity are independent of all other factors. How-

policy could depend on the level of particular exogenous variables. For
example, a firm with more variability in its earning stream might commit it-

self to adjusting its debt-asset ratio more quickly.

ever, it may be possible that the resources devoted to adjusting the financial
2.4 Conclusions
In the model developed by Miller, there is no relationship between
debt-asset ratios and taxes, except for the distinction among firm types taxed
at different corporate tax rates; each firm is indifferent to its method of
finance. However, an aggregate debt-asset ratio is determined, depending on
the amounts of savings available from high- and low-taxed households, the
former owning equity and the latter owning debt.
The other financial models characterize firms that select an optimal
interior debt-asset ratio. These models include cases in which the debt
policy influences the costs of finance through (i) the ability to use tax
shields and losses, (ii) the need to induce managers to work harder and
(i1i) the desire to reduce bankruptcy costs. Table 2.4.1 summarizes the
results for each of these models. The models generally predict the same
effects, although the managerial-incentive model tends to have some ambiguous
conclusions. Each model also includes an exogenous variable not included in
the other. .

In Chapter 3, the empirical work will not test each model individually,
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Table 2.4.1

Comparative Static Effects of
Exogenous Variables on the Debt-Asset Ratio

Managerial Bankruptcy

Losses Model Incentive Model Cost Model
Corporate Tax Rate t 4 +
Firm Volatility in Earnings + t4 +
Tax Shield 4 - =
Refundability of Taxes + - =
Expected Bankruptcy Costs = - +
Managerial Risk - + =

Personal Tax Rate on Equity + (+) 4 + (+)
(Bonds)

t t4 4

Expected Inflation

Note: "+"  indicates a positive effect of the exogenous variable on the
debt-asset ratio.
iy indicates a negative effect.
“+¥  indicates ambiguity.
"-*  indicates no predictable relationship.
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since there is no reason to believe that one model is more likely to hold than
another. Indeed the models may be regarded as complementary not competitive,
and the empirical work reflects this.

The empirical work of Chapter 3 is restricted by assumptions concerning
the environment in which firms operate. These include the smallness and open-
ness of Canadian capital markets, the separability of financial decisions from
the investment policy of the firms, and the adjustment of debt-asset ratios to
desired levels. Finally, the models explicitly assume risk neutrality (except
for the managerial incentive model). However, if risk aversion is assumed,
many of the comparative static results derived in Section 2.2 are more diffi-
cult to interpret, since wealth effects induced by tax changes become import-

ant. Little would be gained from this analysis, since many of the earlier

results reported in this chapter would still apply.
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FOOTNOTES

With a full loss offset the government completely credits any losses
incurred at the rate of tax used by the corporation or the investor.

This statement is, of course, true ex ante. Agents purchase term debt
such that the interest yield reflects the ex ante evaluation of infla-
tion over the term of the debt. There are important risk factors that
exp.ain the use of the short- and long-term debt, and taxation itself

can influence the risk borne by the investor. However, this issue is not
dealt with here.

If * is the dividend tax rate, then using Canadian tax law

0* = (m*-d)(1+g) which implies a* = (1 —-fg)(1+g)
*

m

in which d = combined federal and provincial dividend tax credit (about
35%) and g is the gross up rate on dividends (currently 50%). If O* is
the accrued capital gains tax rate then o would be at most 1/2, but likely
smaller taking into account the value of postponing the tax on realized
capital gains.

It is possible for the manufacturing firm to own the debt issued by the
nonmanufacturing firm.

See Mintz (1983) for an explicit discussion of these tax allowances.

, Y o maccals
Solving for‘gy = 0 implies
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At s, CT(s) = 0 so u(sc) = u and the third and fifth terms cancel

out. Using the definition of u, (2.2.8) may be derived.

Note that (2.2.8) could be satisfied even if tax shields were zero

[X(s) = 0]. 1In this case corporate profits and taxable income are ident-
ical. 1If corporate profits are negative then shareholders experience a
capital loss in share values.

This can be contrasted with Grossman and Hart (1980) who assume that the
payment to the manager depends on ex ante profitability of the firm

(i.e. the market value of the firm). In Grossman-Hart, the manager can
remove capital funds from the firm.

The Arrow-Pratt measure of relative risk aversion would need to be less
than one.

The assumption that there is no bankruptcy on the part of the firm
(unlimited liability) is maintained.

It is assumed that all forms of compensation is deductible from corporate
taxable income. In Canada, remuneration through stock options is not
deductible and for private corporations one-half of the income is taxable
in the hands of the employee.

It is assumed here, for simplicity, that corporate tax shields are zero
in value. For empirical work, tax shields are included in the model. .
The expressions for the comparative static conditions in (2.2.12) are as

follows (the second derivatives U" and f,, are assumed negative):




14.

15

16.

Lia®

=195 "

-(1-@'“)EU'(1-R)fe

o€ > =

L =0 if Rzl
A
g 22 gl

s _ (1-6™° o i EU b
- >0

Y A

where A = (1-0"alEU'f,, + (1-8MaEU"f,2] < 0
R = -U"a(1-d")(f-vi)/U' > 0 (measure of relative risk aversion).

Assuming that the shareholders' programming problem is strictly concave,
so that this procedure is valid.

This suggests the possibility of a contract not being feasible for all
combinations of a and y in the general problem. We could introduce a
Tump-sum transfer to ensure the constraint to the shareowners problem
will be met by a feasible contract. A lump-sum transfer would be needed
to ensure that the manager receives some income. Without taxes, this
transfer however would be a perfect substitute for changing the debt-
asset ratio. That is, an increase in y can be offset by an increase in
the Tump-sum transfer which implies shareowners can choose any debt pol-
icy. Feasibility without a lump-sum transfer in the general case is
assumed.

Taxation also influences the marginal utility of the manager (U') so one
should not interpret this discussion as one on comparative static
results.

If the owner of firm issues debt to finance equity held in the business,
then the firm will be indifferent to its financial policy, if personal
bankruptcy costs are of the same magnitude as corporate bankruptcy costs

[Webb (1983)].
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Burgéss (1985) points out, in a paper prepared for the Economic Council
of Canada, that the aggregate economy-wide supply of savings from the
foreign sector is not perfectly elastic with respect to the rate of
interest, even if capital markets are small and open. Burgess shows that
the social opportunity cost of foreign saving will rise if the economy is
open, but not small, in the goods market. If Canada is not a price taker
in the goods market, then the repayment of debt obligations will be more
costly the larger the debt, since export revenues will be difficult to
obtain. For a specific individual firm, however, the supp]} of savings

could remain perfectly elastic with respect to the rate of interest.



g

CHAPTER 3
EMPIRICAL RESULTS

3.1 Introduction

The aim of this chapter is to present and discuss an empirical imple-
mentation of the theories developed in Chapter 2, using Canadian data. A
recent survey of empirical work concerning the effects of taxati;n on capital
structure is given in Aivazian and Turnbull (1985), but apart from mention of
an earlier version of the present study, none of this is concerned with appli-
cations to Canadian data. In fact, this chapter represents the first attempt
to develop an econometric model of capital structure for Canada{ Given this
brief background, it should be made clear what the empirical work §eeks to
achieve.

Ideally, the first aim of any empirical work in economics should be to
test the theory upon which the work is based. Such an aim is in mind in the
present context, but the tests are subject to various limitations which render
thém crude and, to gome extent, unreliable. The most serious limitations
arise as a consequence of the availability of data. Of the data files con-
cerning Canadian capital structure that are available in machine readable
form, the most comprehensive is the COMPUSTAT file. From 1970-82, this filq
comprises inter alia 164 different Canadian cotnrolled companies. Among
these, there are missing observations from time to time. If the companies '
are standardized by accounting year, it is difficult to obtain a complete
portfolio of observations on more than 40 companies for the entire period.

For this reason, different samples have been selected each year (see Section




3.2 below) and 40 then represents the minimum sample size in any one year.
The principal methodological implication of these facts is that sample selec-
tion and size have been determined by data availability, not by design to
test the theories of Chapter 2. As a consequence, the link between the vari-
ables that are ideally required in theory and those that may in practice be
calculated from the data in the file is more or less tenuous (see Section 3.2
below and Appendix 3.1 to this chapter). Therefore, some trial calculations,
using different practical definitions of variables, have been undertaken.

For example, it is easy to calculate debt-asset ratios from the file
and it is straightforward to determine a reasonable measure of the volatility
of earnings for each firm. Experience suggests thaf these measures are
rather closely related to the corresponding measurements that would arise
were theory to be strictly appTied [see e.g. Aivazian and Turnbull (1985)
pp. 22-46]. Moreover, the results using debt-asset ratios may be cohpared,
when further work is completed, with the results arising from the use of
proper market evaluations of debt-equity ratios. On the other hand, the
measurement of the refundability of taxes and of expected bankruptcy cost for
each firm are much more problematic using the data on the file. Consequently,
the 1link between measurement in theory and practice is much more tenuous for
these variables.

Appendix 3.1 lists five alternative definitions of refundability and
two of expected bankruptcy cost. For these two variables, then, there are ten
different sets of -trial calculations that may be undertaken. In fact, for -
reasons to be explained below, one of the two bankruptcy cost measures was
a priori preferred and both sets produced very similar results. Of the five

different trial measures of refundability, none produced significant results
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consistently over the years. Thus, if the theory is presumed, then the
measurements used do not capture refundability; or, if one of the measure-
ments used does indeed capture refundability as prescribed by theory, then
the theory must be rejected. Since neither the former nor the latter pre-
sumption is entirely reasonable, the results must be regarded as conditional
on an inability to test the role of refundability in the overall theory.
Nothwithstanding this conclusion, refundability happens not to be a serious
problem in the samples used, because it is of no importance to most of the
companies comprising the samples.

Some of the variables required in the theory of Chapter 2 are simply
not available from the COMPUSTAT file. Of these, some are available from
another source and one simply cannot be calculated. For example, managerial
risk, measured according to the Scholes-Williams (1977) \, is taken from the
Laval tape. Inflation rates are based upon the Consumer Price Index using
the methods of Boadway et al. (1984). The corporate tax rate (which
varies over provinces, industries and time) is calculated as a weighted
average as described in Section 3.2 below. However, the theory of Chapter 2
predicts that changes in personal income tax rates on debt and equity income
will affect capital structure. The tax rate applying here is that of the
marginal investor. In fact, the marginal investor is not identifiable;
neither the province of residence nor the nationality and country of resi-
dence of the marginal investor can be known. Consequently, it is not pos-
sible to include this tax rate in the calculations. Failure to include a
variable which theory requires to be included in general causes biases and -
inconsistencies in the coefficients of the remaining variables of a regres-
sion. Thus it is of some importance to examine how the results will be

affected by excluding the tax rate of the marginal investor.
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Insofar as risk neutrality is assumed, the marginal investor refers to
the last investor induced to trade in the assets of any company in the market.
The marginal investor's income tax rate in these circumstances is the same for
all firms at one point in time, but many vary over time because the tax rate
may vary over time. If, on the contrary, risk varies by firm, so too will the
marginal investor and hence also the tax rate applying to the marginal inves-
tor. However, if risk variation is allowed for by an appropriate variable
in a cross-section, then the marginal investor's personal tax rate will be
absorbed into the effect of risk, because it is risk alone that induces the
tax rate to have an effect. Thus only variation in the personal tax rate over
time needs to be considered. Exclusion of the tax rate then affects only the
coefficients of the time-varying variables, like inflation, but not the cross-
section coefficients. Seen in this light, the exclusion of the marginal
investor's personal income tax rate on debt and equity earnings would seem to
be much less serious than it might first appear. What would otherwise be its
effect in a cross-section gets absorbed into the cause of its importance,
namely risk, while its effect over time is in part ascribed to the time-
varying effects. Thus individual effects 1ike risk and inflation will be
quantitatively affected, but without seriously endangering the general
qualitative tenor of the results.

Generally in regression studies, two routes are open when there is
missing information, whether this is in the form of inexact or missing obser-
vations. First, exogenous correlates of what should be included may be used
to assess the impact of the exclusions. Second, some of the variation left
unexplained may be decomposed according to an error components model, thereby
allowing an assessment of the origin and size of the missing effects. How-

ever, the general theoretical analysis of inexact or missing observations
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presumes knowledge of a valid specification of the empirical model, including
specification of the functional form and the properties of the variables com-
prising it in relation to the unobservable errors. In cross-section analyses
of firms, functional form and heteroskedastic errors are often cause for con-
cern, because estimates and tests may vary greatly according to the specifi-
cation used. Functional form is a problem in part because no natural form is
suggested by economic theory and in part because the data are limited by the
cross-section available. It is common to presume linearity and to test for
significant departures from it, even when non-linearities are suspected. If
linearity cannot be denied, then the statistical specification may be aug-
mented to allow for an additive error components model. For example, the
theory of Chapter 2 predicts that there is a relationship between risk and
equilibrium capital structure, not necessarily linear. In the work reported
below, this relationship is approximated by the addition of a term comprising
an appropriate standard error to represent risk associated with a firm. No
evidence of non-linearity is found in the estimated equations. However,
having gone this far, no extensions into error component models have been
considered. This remains a topic for future research.

In regard to heteroskedasticity, the potential danger in the present
context does not seem great in any given year, because debt-asset ratios are,
by their very nature, defined to be normalized by scale (assets representing
the size of a corporation). Of greater danger is heterogeneity in residual
variation across years, insofar as pooling of cross-sections is seen to be
reasonable. The results below attempt to test for heteroskedastic errors
using Bartlett's test, but go no further. This evidence favours the hypoth-
esis of homogeneous variances.

With all these limitations, it is clear that the results should be
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regarded as preliminary and suggestive rather than final and definitive. The
essential aim has been to produce results that are satisfactory for the task
in hand, namely (a) to appraise the viability of the theory described earlier
in order (b) to evaluate the marginal response of debt-asset ratios to vari-
ations in Federal and Provincial tax rates, in the presence of deductible
allowances that vary by industry and time. In the empirical work, then, the
corporate tax rate is regarded as the focus variable. In the event, the
calculated responses have revealed remarkable strength and stability, notwith-
standing quite substantial variations in other influences, except where the
cross-section variation in tax rates precludes reliable estimation. In fact,
this is a novel and important finding of the work. Previous cross-section
studies of a similar kind for the United States have been unable to evaluate
responses of the debt-asset ratio to changes in tax rates, because the avail-
able data contain little or no variation in tax rates. The tax rates used in
this study, which were constructed by the authors, are a weighted average of
provincial rates (which in fact have varied among provinces and, within a
province, among industries) according as the proportion of each firm's activ-
ity in each province, together with the federal rate (which, in a special way,
has varied among industries). Since no two firms are identical in this res-
pect, the resulting calculated tax rates characteristically vary enough to

enable estimation of their impact on the debt-asset ratio.

3.2 Samples and Data
A1l calculations reported below are within the framework of classical
linear regression. Thus, referring to Table 2.4.1, and letting the subscripts

i refer to a firm and t to time, the general form of the model to be consid-

ered is

A
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(3.2.1) Dit = %t * %¢Uie * %¢%5t * %3¢Bie t %4
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in which:

Dyy = Debt-asset ratio of firm i at time t;

Uit = (Corporate tax rate applicable to the i'th firm at time t;

Gty = The volatility of earnings of the i'th firm at time t;

Bog = Managerial risk as measured by the Scholesjwi1liams (1977) 6,
adjusted for thin trading and to remove influence of the
debt-asset ratio, for firm i at time t;

Sit = Tax shield applicable to firm i at time t;

Pit = Refundability of taxes for the i'th firm available at time t;

Cit = Expected bankruptcy costs of firm i at time t;

n. = Expected rate of inflation at time t;

T = Unanticipated rate of inflation at time t.

The a's (aOt, Apps oo °6t) are coefficients which vary from year to
year, whereas M and Y, are constant from year to year, since the only
variation in the expected and unanticipated rates of inflation is from year
to year. The error €i¢ is presumed to be independently normally distributed
over all i and t with variance wzt. Some heteroskedasticity therefore is
permitted, at this stage, in the specification.

This model is based on the "static-tradeoff" models, described in
detail in Chapter 2. At the end of this chapter we also report some results

testing the "pecking-order" hypothesis of Myers (1984) which requires the

inclusion of variables not included in equation 3.2.1.

Before discussing the individual variables, it should be noted that the



- 104 -

basic sample available comprises 164 Canadian controlled, public corporations

(according to Statistics Canada, STC 61-517) on the COMPUSTAT File and the

time period for which these data are available is 1970-82 inclusive. Private
corporations and foreign controlled companies are excluded from the sample.
However, missing data for various companies reduces the actual numbers of com-
panies in each year according to those given under Large Sample in Table 3.2.1.
Fiscal year varies considerably across companies, and this in itself would
imply that different firms would be facing different conditions for any par-
ticular t. Consequently, to judge the impact of such additional variation in
the data (which cannot in practive be absorbed readily by the introduction of
an appropriate variable), the Large Sample of Table 3.2.1 was standardized on
accounting year finishing in December. This standardized sample is referred

to as the Small Sample in Table 3.2.1. It should be emphasized that inclu-

sion of a firm at one stage does not automatically imply inclusion later on.
The samples were selected according to data availability from the 164 avail-
able. Thus in the large sample there are never less than 61 corporations,
never more than 118, and in the small sample never less than 40, never more
than 72. In the pooled samples, the large sample accounts for 1,308 observa-

tions while the small sample accounts for 815 observations.
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Table 3.2.1: Sample Size by Year, 1970-82

Year Large Sample Small Sample
1970 61 40
1971 71 46
1972 83 53
1973 92 57
1974 102 65 -
1975 108 . 67
1976 111 70
1977 112 70
1978 113 71
1979 143 68
1980 111 66
1981 118 72
1982 113 70
A1l years 1,308 815

It will be recalled, from the discussion in Chapter 2, that the direct
comparative static effects predicted by imperfect loss offsetting and the
bankruptcy cost model are clear cut. In contrast, the managerial incentive
model is not clear cut in its predictions of the effects of variations in
corporate tax rates, earnings volatility, expected and unanticipated infla-
tion. Indeed, the only clear cut prediction of the managerial incentive model
is that managerial risk, measured in equation (3.2.1) as Bit’ should have a
negative effect on the debt-asset ratio. Equation (3.2.1) may be regarded as
the algebraic counterpart of Table 2.4.1; in the table, the three models
taken together predict measurable responses in respect of eight variables,
and consequently eight variables appear on the right-hand side of equation

(3.2.1). The net predicted marginal effects of these eight variables may be
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obtained by 'summing' along the rows of Table 2.4.1. Since the managerial
incentive model is ambiguous in predicting the effects of the corporate tax
4

rate (U firm volatility (Oit)’ expected inflation (net) and unan-

it)s
ticipated inflation ("ut)’ the net marginal responses of these variables

(alt, Opes Vg and Yo respectively) are also ambiguous, unless the manag-

erial incentive effects turn out to be in the same direction as the other two
models or to be dominated by them. With regard to the corporate tax rate, for
example, the view was taken that its net effect on the debt-asset ratio would
be positive, since firms would 1ikely bear higher 'agency' costs to take advant-
age of the lower after-tax cost of debt finance. Similarly, firm volatility
was expected to yield negative effects. Referring to equation (3.2.1),

0145 Ogps Yy and Y, are predicted to be positive. Thus the debt-

asset ratio is predicted to rise as corporate tax rates increase, as refund-
abiity increases (since more loss offsetting allows firms to use tax shields,
thereby reducing the marginal cost of issuing debt), and as the expected and
unanticipated inflation rates increase. With unanticipated inflation, com-
panies will experience a fall in the market value of their debt. They react
to this by issuing more debt, at book value. The consequent increase in the
total book value of debt is designed to maintain the same debt-equity ratio,
measured in market values (c.f. Chapter 2). Therefore, had accurate measures
of the market value of debt and equity been available, unanticipated inflation
would be expected to have had no effect on the market value of the debt-asset
ratio. At the same time, the debt-asset ratio is predicted to fall the more
volatile are firms' earnings, the greater are managerial risks, the higher -
are expected bankruptcy costs, and the greater are tax shields (which are

less valuable to a non-tax-paying company).

Detailed definitions of the variables are given in the Appendix to this
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chapter. However, a few general comments are called for here.

The dependent variable, Dit’ is defined as the debt-asset ratio,
taken from balance sheet data. Though in principle it would be preferable to
use the debt-asset ratio, as determined by capital market valuations, balance
sheet values have been used principally as a matter of convenience and on the
knowledge that ratios based on book and market values are rather closely cor-
related. In fact, an attempt was made to go part way toward using market
valuation by applying end-of-year prices to determine the value of equity and
measuring debt via the balance sheet [see Bradley, Jarrell and K}m (1984)].
This 'experiment' proved to be without interest. While corporate tax rate
effects remained positive and significant (the coefficient was larger), some
other unexpected results were obtained. The fact is that a mixture of balance
sheet and market values introduces an extra -- and unnecessary -- dimension of
variation, namely that caused by applying different valuations in the same
ratio, and this is unhelpful in a cross-section in which analysis is character-
istically burdened by low corelations. The results based upon market valua-
tions of equity are not reported. Further work is being done to develop a
market value estimate of debt as well as equity.

The corporate tax rate that is required in the calculations is the
marginal rate applying to each company at each point in time. This is dif-
ficult to obtain exactly, because in each time period, the marginal rates
applying to each company vary according to (i) the activity of the company in
each province in which the company operates, and (ii) the industry into which
the company is classified. Therefore, in the calculations, a weighted averége
of provincial marginal rates plus the federal marginal rate has been used, the
weights varying from firm to firm according as the proportion of the firm's

total activity in each province. This is adjusted in two ways. First, up to
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the end of 1973 the rate is adjusted for mining companies by a factor of 2/3,
in view of the 'automatic' federal depletion allowance which was 1/3 of tax-
able income. After 1973 'automatic' depletion was discontinued, although it
was maintained in some provinces (Ontario and Saskatchewan). Second, in 1974
and 1975, a federal tax abatement was given to oil, gas and mining firms in
lieu of depletion. From 1976 oil, gas and mining corporations were allowed by
the federal government an earned depletion allowance equal to 1/3 of eligible
expenditures, up to a limit of 25% of earnings in any one year, the excess
being carried forward. The time taken to claim earned dep]etion?was naturally
affected by financing. The grea;er the leverage of a company, the longer it
might take to claim the full allowance. Moreover, if it was expected that the
limit would be effective for the life of the investment, then the effective
corporate tax rate would be only 3/4 of the statutory rate. The method of
introducing this peculiarity into the calculations was to affix a binary
variable to the slope coefficient of the tax rate for resource companies from
1974 to 1982. After 1980, earned depletion was discontinued for oil and gas
companies, although allowances carried forward from previous years remained
available.

The variable O;4 Measures the volatility of earnings. This is cal-
culated as the variance of forecasted earnings for the next five years, (t+l)
to (t+5), using data for the previous seven years, (t-6) to t. Corresponding
to o;, is a second measure, RB.

i it
is the Scholes-Williams (1977) beta (S-W-B8) using monthy data,adjusted for

which accounts for managerial risk. This

thin trading and to exclude the influence of the debt-asset ratio. Thus if
04 is the average debt-asset ratio for the previous 4 years, the adjusted-g
that is used is S-N-B(I-D4). In keeping with the need to avoid artificially

created correlations (and hence problems of endogeneity), the adjustment of
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S-W-B does not include the debt-asset ratio being determined at time t.

The tax shield Sit is measured as the difference between deferred tax
liabilities now and last year, divided by the tax rate and normalized by total
assets. Other tax shields, such as research and development expenditures, are
not reported in the COMPUSTAT file. In respect of refundability, Pis four
different measurements of this effect were considered, none of which proved a
consistent addition to the explanation of Dit' These are explained in the
Appendix. Since refundability (pit) is in part tied to whether or not a
corporation paid taxes the year before, a binary variable was in;roduced to
capture the mean effect of this variable, taking the value zero in t if taxes
were paid in (t-1), otherwise unity. In this way the prior expectation of
the direction of influence would be opposite to that shown in Table 2.4.1,
i.e. a negative coefficient would be the mean effect. Both the tax shield and
refundability data are erroneously measured. As explained in Chapter 1, com-
panies do not need to claim in a year the total of their capital cost allowances
and other deductions, and these can be carried forward indefinitely. When
companies do not claim all of their allowable deductions, taxable losses and
deferred tax liabilities become understated in the published data. The data
giving a true picture of tax shields and taxes that are refunded to corpora-
tions making losses are, regrettably, not published.

The expected cost of bankruptcy is difficult to measure since, while a
measurement representing the cost of bankruptcy might readily be obtainable,
it is very much more difficult to find an associated probability measure.
Attempts based upon linear discriminant analysis have been used to estimate
the probability of bankruptcy, given certain financial ratios, and these have
proved useful in a number of applications [see Altman (1966)]. Based upon

this work, the probabiity of bankruptcy used to estimate the expected cost of
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bankruptcy in the calculation below makes use of Altman's Z-PROB. The cost of
bankruptcy is taken to be correlated with the ratio of intangible assets to
total assets, on the ground that, the greater the proportion of intangible
assets in total assets, the further must the value of the company fall upon
bankruptcy. Thus the expected cost of bankruptcy is the cost divided by
Z-PROB, Z-PROB being estimable according to a specified linear combination of
operating income after depreciation, current assets, the ratio of sales to
current assets, and the ratio of operating income after depreciation and
interest paid to total liabilities. Notwithstanding the apparent sophistica-
tion of these calculations, expected bankruptcy cost does not seem to have been
reliably estimated, or if it has, then the bankruptcy cost model has not, in
this respect, been upheld by the data. Unfortunately it has not proved pos-
sible to apply the methods of Castanias (1983) since these presume a knowledge

of the debt-asset ratio, which is being determined.

3.3 Analysis

The empirical analysis of the data just described in section 3.2 has
been undertaken in two steps. First, equation (3.2.1) has been estimated
using the cross-sections for each year 1970-82, for each sample. In these
calculations iy € Vs * 0 has been imposed since neither expected nor unan-
ticipated rates of infiation have varied from company tu company in any one
year. The principal aims of this exercise are:

(i) to appraise the viability of the economic specification of the
fitted equation;
(i) to appraise the various alternative definitions of the independ-

ent variables within the context of equation (3.2.1);

(iii) to evaluate possible mis-specification and to take corrective
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_tion where possible;
(iv) to examine year by year variations in the estimated coefficients
s0 as to ascertain the possibilities for pooling the cross-sections over time.
Having completed the cross-sectional analysis, the second step was to
pool the data in an appropriate way while introducing appropriate time effects,
and rates of expected and unanticipated inflation. The problems that arise at
this stage are:
(v) whether or not a pooled model is viable, and
(vi) what form it should take.
(vii) given (vi), what is the most sensible stochastic specification of
the pooled model, and in particuar,
(viii) how should inflation be introduced?
Perhaps the most difficult problem to tackle is (vii), because it is upon the
stochastic specification that estimation and inference essentially depend.
However, the scale of the estimation problem has essentially precluded much
exploration in this area at this time. Indeed, only one or two pooled specif-
ications have been estimated. The models estimated are reasonable, but no
alternative specifications are available with which to judge the possibilities

for improvement. Further research in this area is continuing.

3.4 Results

The first set of results is given in Table 3.4.1 and comprises sets of
3 regressions for each year: one excluding the tax shield variable, another
including it but excluding the refundability (binary) variable, and finally a
regression including all the variables. The numbers given in parentheses
under each estimate refer to t-statistics. The following observations may be

made.
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(i) Between about 20% and 50% of the variation in debt-asset ratios
is accounted for in the calculations.

{(ii) The evidence does not deny the hypothesis of linearity.

(ii1) The sign of the tax rate coefficient (save for 1980) is consis-
tently positive, as it should be. However, while from 1970-73 it is generally
reliably estimated, thereafter its influence is unstable and of varying sig-
nificance.

(iv) The coefficients of o and § are consistently negative, as they
should be according to theory, and one or other, usually both, are significant
in the explanation of debt-asset ratios.

(v) The tax shield and cost of bankruptcy variables have unreliable
coefficients, varying between significance and insignificance, while changing
in sign.

(vi) The refundability parameter is sometimes negative and signifi-

cant, sometimes positive and significant, but usually insignificant.

Two points are worth developing. First, the measurement of B: the
definition of this variable involves extraction of the influence of the debt-
asset ratio, but it is not entirely clear which debt-asset ratio is involved.
In the event, the mean of the previous 4 years has been used, and the results
are quite encouraging. If the influence of the current debt-asset ratio is
used, then the estimates change anq generally strengthen, as Table 3.4.2
indicates. However, the strengthen{ng comes principally in R2 and the
coefficient of B, which suggests rather strongly a spurious effect caused by
failure to exclude influence of the dependent variable from the measurement

of B.

The second point concerns taxes. As indicated in section 3.2, a tax
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abatement was given to resource firms in 1974 and 1975 and earned depletion
was granted for resource companies from 1976 onwards. The time value of
earned depletion depends on financing. Moreover, as Table 3.4.1 demonstrates,
the tax rate is not significant from 1974 to the end of the period. When an
allowance is made for tax abatement in 1974 and 1975 and earned depletion from
1976 onward, the effects of taxes become a little more prominent and reliable;
the same holds true for estimates based upon the small sample. Both of these
sets of results are presented below.

The results from the first attempt to deal with the special case of
resource companies are presented in Table 3.4.3. To understand these, equa-
tion (3.2.1) must first be reformulated by replacing o.ltUit by
a4 (1 + X850 05y, Ay being constant in year t and Git being a
binary variable which takes the value unity if the i'th company at time t is
involved in resource production, otherwise zero. In Table 3.4.2 there
are two columns under U, the first denoted 'overall' and the second

‘resource'. In the 'overall' column, estimates a4 are presented with cor-

t
responding t-ratios. In the 'resource' column, the estimates and t-ratios
refer to altxt’ According to theory, altxt should be negative, since

reaction to a given tax rate, U must be smaller for resource companies,

e
in view of the fast write-off; however, the tax rate effect on the debt-asset
ratio should still remain positive for resource companies, that is, xt & 03
but IAtI <1 and hence o;,(1 +A,) > 0. It follows that the sum of the
‘overall’' coefficient of Uit and the resource coefficient should be posi-
tive: (alt + altkt) > 0. This condition is upheld in Table 3.4.3 and,

generally speaking, the composite parameter o, A, is significantly differ-
1t7t

ent from zero. There is also a slight improvement in the general performance
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of the equation over the years. Of course, the introduction of At is
designed to recognize that the effective corporate tax rate for resource com-
panies is lower than the standard rate. The lower bound of the tax rate for
these companies is 75% of the standard rate which implies that Xt should be
negative with absolute value no greater than 0.25. No tests of this hypothesis ' ‘
have been carried out on the large sample for two reasons: first, the esti-
mates of At are generally much larger in absolute value than 0.25; second, .
the large sample is generally less reliable than the small one, in view of
its greater heterogeneity.

Table 3.4.4 corresponds with Table 3.4.1, the former applying to the
small sample, the latter to the large sample. Generally, there is a strength-
ening of the results in Table 3.4.4 compared with corresponding results for
the large sample, without dramatic differences. This is to be expected,
because the small sample is more homogeneous than the large sample. Similarly,
Table 3.4.5 for the small sample corresponds to Table 3.4.2 for the large
sample, while Table 3.4.6 for the small sample corresponds to Table 3.4.3 for
the large sample. In these four tables, the small sample results are gener-
ally similar to corresponding results for the large sample, with a general
improvement in the quality of the estimates and a slightly better conformity
with economic theory. As with the large sample, the most problematic measure-
ment, as judged by the estimates and corresponding t-ratios, is bankruptcy
cost, Cit' The coefficient of Cit is seldom significant and occasionally =
has a sign at variance with the predictions of the bankruptcy cost model.

When this variable is removed from the calculations, the results displayed
in Table 3.4.7 are obtained. These results are the point of departure for
pooling; that is to say, the pooled results to be presented below are based

upon testing using the regressions of Table 3.4.7, in particular the esti-
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mates obtained from excluding none of the right-hand variables of that table.
Before looking at the pooled results, a comment is called for on the
implicit values of At in Table 3.4.7. As indicated above, xt should be

negative and lie in the interval (-0.25,0]. A test of this hypothesis is a

one-sided problem, subject to the condition that the estimates are all nega-
tive, the null being A € (-0.25,0], the alternative Ay < -0.25. In the
table, A is consistently negative. In 1976, 1978 and 1980 it is estimated

to be -0.24, -0.07 and -0.19 respectively. In 1977 and 1979 the estimates are

-0.81 and -0.34 respectively, but neither of these values is sighificantly

different from -0.25 according to the one-tailed test based on (At # 0.025)0lt =0
against () + 0.025)a;, < O (the t-values are 0.782 and 0.445). While it

cannot be maintained that the null is strongly supported, the evidence is
sufficient for the null not to be rejected. In this rather weak sense, the

theory is not denied.

Many different statistical models are appropriate for pooling regres-
sions, the simplest being a reproduction of the separate annual cross-section
regressions, under the assumption that the residual variances in these separate
regressions are all equal. If this assumption is justified then restricting
coefficients over the years in the pooled regression is greatly simplified.

If the residual variance in year t is wzt, which has least squares esti-

mate 52t based upon 2 degrees of freedom, t = 1,2,...,T, then Bartlett's
statistic, B, is appropriate for testing HO: mzl = w22 = .. = sz

against H : mzl #(uz # ... £<u2T;

2

B = %-(V Ins -z Vt ins

t t)



) : 2 _ 1 2 _
in which s~ = U'Ztvts £ v = Ztvt, and
L 1, 1
=1+ 12 == .
ot RS Y

B has the central XZ(T-I) distribution under Hj. Using the residual vari-
ances from the regressions of Table 3.4.7, T=13, B=19.95 and the 5% upper tail -
of the x2(12)-distribution is 21.03. Consequently, it is not possible, at
the 5% level of significance, to reject the null hypothesis that all variances
are equal; thus Hy is ‘accepted'.
Given the result of this test, regressions were calculated using all
the data corresponding to Table 3.4.7 for the small sample 1970-82 and intro-
ducing, according to equation (3.2.1), expected and unanticipated inflation
with separate coefficients. The calculated pooled regressions were restricted
in the following ways: (a) the constant term and the 'overall' coefficient of
the tax rate were restricted to be equal for all t (aot =9 and Gy =0y
for all t); (b) the constant, the 'overall' coefficient of the tax rate and
the coefficient of Bit’ managerial risk, were held constant over t
(aOt = 0y, Oqp = 0 and gy = O3 for a]] t); (c) in addition to
the restrictions of (b), the coefficient of Ot was also restricted to be
equal over the years (aOt = 0ps Opp T Oy Oy = O3 and Gy = 0Oy
for all t). 1In each case, an appropriate F-statistic for linear restrictions

was calculated, to test the validity of the restrictions. There are:

(a) F = 0.86 5% critical value F(12, ) = 1.75
(b) F =1.05 5% critical value F(24, ) = 1.52
(c) F =1.17 5% critical value F(36, ) = 1.43

Thus, in each case, the restrictions are 'acceptable' to the data. The regres-



- 131 -

sion estimates arising from the restricted regression (c) are presented in
Table 3.4.8. Further restrictions on this regression are not acceptable to
the data.

There are several notable features of Table 3.4.8.

(i) The changing coefficient of the tax rate for resource companies
becomes insignificant in 1979 and thereafter, but otherwise is significant,
of the 'right' sign and it obeys the requirement al(l + xt) > 0.

(ii) The coefficient of refundability (p) is significant (at the 5%
level) and negative in 1970 and 1971, but otherwise is insignificant, or
positive and significant. Loss offsetting predicts this coefficient to be
positive and significant.

(iii) The coefficient of the tax shield variable (which is predicted to
be significantly negative) is once (1976) significant, at the 5% level, and
positive, once (1982) significant and negative, and otherwise insignificant.

(iv) The 'overall' tax rate coefficient, managerial risk, and firm
volatility are each clearly significant and of predicted sign.

(v) Inflation, which unlike the variables under (iv) is not restricted
since it is a time series variable only, is significant and of predicted sign.
Unanticipated inflation is not quite significant, at the 5% level.

Genera]]y, it is clear that the unrestricted variables, apart from U
(resource) from 1974-1978, are not particularly helpful in explaining the
variation of debt-asset ratios. On the other hand, the variables S and p are
difficult to measure reliably. The quality of the unrestricted estimates in
Table 3.4.8, plus the difficulty of measuring some variables, suggest that a
different method of accounting for the variability of debt-asset ratios be
explored, for example an error components model with allowance for between

company and between year variation.
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The most important finding of Table 3.4.8 is the strong showing of tax
rates (overall), though in a sense this is merely a reflection of results
obtained earlier. Perhaps the most surprising results are the strong showing
of g and 0. Putting together these positive results and the negative ones
concerning the unrestricted estimates, equation (3.2.1) might be reformulated

as

(3.4.1) D,, =

it = % + al(l + A6, )Uit + azo.t + °3Bit + M + et + €t

At 1

in which My and @t are random components, the former varying over firms
and the latter over time, €iy> 35 before, being the residual element varying
over both. In this way some variation among firms and over time is allowed
for, without specific attribution to identifiable variables. Such a device,
while unattractive from the behavioural viewpoint, has the advantage of
allowing identifiable effects to be estimated efficiently by removing varia-
tion which evidently cannot be captured by variables that the authors have
attempted to introduce. In effect, the 'sound' results are preserved, while
improving the statistical quality of the estimated explanation. This exer-
cise has not been attempted here and remains a task for future research.

The results of the small sample in Table 3.4.8 are generally similar
to results obtained with the large sample. However, step-by-step testing of
aggregation over the years was not attempted for the large sample. Thus a
pooled calculation with the large sample, with expected (net) and unantici-

pated ("ut) inflation included and all estimates of cross-section coeffic-

ients restricted, namely
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D.. =

it (10 + 0.1(1 + A 61 W + 0.20. + (138“: + 0,45. + a5p

LR ) i e

+ Yi“et 3 yénut LT

yields the following results

ag = 0.164 (2.512) ag = -1.523 (0.140)
a; =0.702 (6.738) og = 0.043 (2.443)
a; = -.0213 (6.670) @ = 0.002 (0.038)
a, = -0.502 (5.954) y; = 0.013 (3.363)
ag = -0.150 (11.027) Yp = 0.002 (1.154)

At the 5% level, all coefficients are significant except ag (tax shield), ag
(refundability), ae (bankruptcy cost) and v, (unanticipated inflation).
Comparing this restricted model with its unrestricted counterpart yields an
F-statistic of 1.781 which is significant at the 0.1% level. Consequently,
pooling cannot be justified by this test. On the other hand, each of the

significant coefficients has the sign predicted by the theory of Chapter 2.

3.5 Further Empirical Results

The empirical work reported thus far is essentially a test of the
“static-tradeoff" models discussed in Chapter 2: namely, (i) the tax loss
offset model, (ii) the managerial incentive model and (iii) the bankruptcy
cost model. Another model that has not been tested is the “"pecking order"
model which predicts that firms prefer internal to debt finance. As discussed
in Chapter 2, this model suggests that firms with low growth and high pro-
fitability use more equity finance (retained earnings) relative to debt
than to high growth and low profitability firms. The other variables, such
as the standard deviation in profits and managerial risk, still affect the

debt decision which depends on the bankruptcy and agency costs faced by the
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firm. The effects of the variables in the "pecking order" model are similar

to those in the "static tradeoff" models. Firms with high tax shields and low
corporate tax rates pay less corporate tax; consequently they have greater
access to cash flow generated internally, thereby using less debt finance.

To capture the "pecking order" model, two additional variables are
included in the pooled regression. The first is the rate of return to capital
(rit) measured as operating income (gross of taxes and interest payments)
divided by total assets. Firms with a high current rate of return to capital
generate more internal finance and thus rely less on debt. This variable of
itself captures the "pecking order" hypothesis. If current profitability of
firms is correlated with expected profitabiity, then this new formulation
provides a good test of the "static tradeoff" models as well. In Chapter 2,
it was predicted in the "static-tradeoff" models that a higher gross-of-tax
rate of return to capital would induce firms to increase, rather than de-

crease, debt finance. This is contrary to the "pecking order" hypothesis".

Unfortunately, the rate of return to capital is affected by other
factors which are included in the regression. Firms that are risky (as meas-
ured by B) need to earn a higher return to capital to attract equity financ-
ing. Since risk leads to lower debt-asset ratios, then a higher return to
capital is inversely correlated with the debt-asset ratio. Thus, it is dif-
ficult to disentangle the effect of risk from the cash flow effects on
financing behaviour.

The second variable included in the regression is the growth rate in
fixed assets (GFIXit), measured as the difference in fixed assets employed
in current and past periods, divided by the amount of fixed assets employed in

the previous period. Myers (1984) argued that debt issued by firms would
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more likely be used to finance tie acquisition of fixed rather than intangible
assets.

In the empirical work reported in Table 3.4.9, the same methodology is
used to test restrictions on the coefficients as in the pooled regression of
Table 3.4.8. Estimates based on the small sample discussed in Section 3.2 are
reported.

In addition to the inclusion of it and GFIXit in the regression, some
other changes are also introducedin testing the model. First, like Bradley,
Jarrell and Kim (1984), tax shields are measured as depreciation divided by
total assets. This is based on the argument that firms with more depreciable
capital enjoy greater tax shields. The results arising from this change were
insignificant and so the tax shield variable is excluded from the final pooled
regression. Second, a slope, rather than intercept, dummy is used for the
refundability parameter. Firms in a loss position deduct interest at a lower
value than fully taxpaying firms, so a slope dummy variable is included for
the corporate tax rate of a firm in a loss position. It is expected that the
coefficient of the dummy variable should lie between 0 and -1. Third, corpo-
rate tax rates for resource firms in 1974 and 1975 are measured as the stand-
ard rate less the tax abatement and are no longer distinguished by a dummy
variable for these years. This précedure has little effect on results. The
dummy variable, for resource firm corporate tax rates only applies to the
post-1976 period when resource firms were given earned, rather than "auto-
matic", depletion.

The results reported in Table 3.4.8 are similar to earlier pooled
regression results, although there are some important differences:

(i) The rate of return to capital has a negative effect on the debt-
asset ratio as predicted by the "pecking order" hypothesis. However, the
rate of return to capital also reflects higher risk and tax payments. This is

consistent with some of the implications derived from the other models. The
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negative correlation between the net-of-tax rate of return to capital and the
debt-asset ratio was found to be weaker than that of the gross-of-tax

rate of return to capital. This is to be expected, since highly levered firms
pay less corporate tax than less levered firms. The net-of-tax return

to capital and leverage may be correlated for this reason.

(ii) The growth in fixed assets has a positive effect on the debt-asset
ratio, as predicted by the "pecking-order" hypothesis.

(iii) The coefficient associated with the statutory corporate tax is
significant but smaller compared with the earlier results. The reduced value
is partly a result of including the gross-of-tax rate of return to capital.
Thus some of the corporate tax rate effects have been included in the coef-
ficient associated with the rate of return to capital.

(iv) The measure of firm risk (o) is generally of the expected sign but,
unlike earlier results, cannot be restricted to be the same for all years. In
the years in which the restriction does not apply, the sign of the coefficient
is positive but not significantly different from zero.

(v) The dummy variable for resource firms is generally insignifi-
cant and the refundability dummy is significant and of expected sign only
before 1973.

While there are important differences between these and earlier re-
sults, the coefficient of the corporate tax rate remains significantly pos-
itive. Thus, the inclusion of "pecking order" hypothesis does not changed the

conclusion that the size of corporate tax rate induces more leverage.
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APPENDIX 3.1

The data used in the results reported in Chapter 3 are taken from the
COMPUSTAT file of approximately 250 public corporations of which 164 were
Canadian controlled in 1978-79, according to Statistics Canada STC 61-517.

To define the variables used in the calculations of Chapter 3 and in other
calculations not reported, certain items from the COMPUSTAT file are required.

These are

ASST = Total assets

DTAX = Deferred taxes and tax credits

TASS = ASST - DTAX

TLCF = Tax loss carry forward

ITAX = Corporate income tax paid

IRAT = Corporate tax rate

OINC = Operating income (before depreciation)
DEPR = Depreciation

CASS = Current assets

CLIA = Current liabilities

INTP = Interest payments

NETS = Net sales

FOID = Forecast of (OINC - DEPR) 5 years into the future
IASS = Intangible assets

Forecasts were developed using the PROC FORECAST procedure in SAS, for each
year and each company, using data from the previous 7 years. As indicated in
Chapter 3, S-W-B will denote the Scholes-Williams B adjusted for thin trading.
This was estimated from the LAVAL tape with monthly data, for five years,
beginning in December. Below, subscripts are used only where necessary to

avoid ambiguity.
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The variables are:
Debt-asset ratio: Di¢ = {TASS less preferred stock at liquidation value
less common equity less minority interests}  TASS

Adjusted B: Bit‘ This is defined in 2 ways:

(1) By¢ it)
(ii) Bit = S'N'Bit X (1 = [{Di,t"l + Di,t-z + Di,t'3 + D.i’t_4} % 4]).

S-N—Bit x(1-0D

The "alternative series for B" (Table 3.4.2) is 2(i). The rest of the
calculations are based upon 2(ii).
Refundability: Pyt This is defined in 5 ways:
(i) If TLCFt =0, Pi¢ = -{(100 x ITAX) + TRAT x TASS}
If TLCFt > 0, By ™ TLCFt + TASS

(1) If TLCF, , = TLCF, =0, p,, = {[100 x ITAX) TRAT] + FOID} + TASS

If TLCF = FOID + TASS

v

0, TLCFt 0, Pit

0, Pit = (FOID - TLCFt) + TASS

t-1
If TLCF, , =0, TLCF,

v

If TLCFt_1 > 0, TLCFt 3 0 Pig = (FOID - TLCFt) *+ TASS
(iii) If TLCFt =0, Pit = 0
If TLCFy > 0, pyy = TLCF, + FOID
(iv) If TLCF, =0, Pit = -(100 «x ITAXt) + (TRAT x FOID)
If TLCF, > 0, p; = TLCF, + FOID
(v) 1If ITAXt_1 <0, Pyt = 1, otherwise zero.

Each of the definitions (i)-(iv) were applied and it was expected that (ii) would

perform the 'best'. However, none was particularly consistent and all were

regarded as unsuccessful. In the calculations reported in Chapter 3, (v) was

applied.

Earnings volatility: T ® standard error of earnings forecasts five

years into the future.

Tax shield: S, = (DTAXt - DTAXt_l) + TRAT x TASS
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6. Bankruptcy Cost: Cit is measured two ways. The first uses ZPROB.
(1) ZPROB = 1.03CASS + 3.07(OINC-DEPR) + 0.4(NETS + TASS)
+ 0.6[OINC-DEPR-INTP] + CLIA
C

it IASS + ZPROB

(ii) C’it = (INTP  OINC) x IASS + TASS

In the reported calculation (i) was applied.
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CHAPTER 4
CONCLUSIONS AND POLICY IMPLICATIONS

4.1 A Review of the Results
Three issues have been under investigation in this report:
(i) Does leverage affect the valuation of businesses in capital
markets?
(ii) Do leverage and financial policy in general have 'reé]'
effects on the allocation of resources in an economy?
(iii) Does taxation affect financing decisions, and if so, does it

matter to the firm?

The answer to each of these questions depends very much on the theory used to
explain the relations among taxation, financing and investment.

Four models were examined in detail in Chapter 2 and a fifth discussed
briefly. The first, based on Miller (1979), considered an economy with
households facing different marginal income tax rates arising from the
progressive rate structure of the personal income tax. A market equilibrium
was established when a marginal investor was indifferent between holding
equity and bonds issued by businesses. This implied that the combined
corporate and personal tax on equity income was equal to the tax on bond
interest for the marginal investor. Higher income households owned only
equity and lower income households owned only bonds. In Miller's model, a
unique market debt-asset ratio was determined, but each firm was indifferent
to issuing bonds and equity, since the marginal investor was willing to hold

either type of asset.
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Miller's model provides some powerful conclusions to each of the three
issues mentioned above. First, leverage in Miller's theory, has no effect on
the valuation of each firm (although this is not altogether true for some
businesses that are less highly taxed at the corporate level than others).
Second, leverage has no real effects on the economy, since household portfolio
and business financing decisions have no impact on investment and savings
decisions; these depend on the overall level of taxation. Third, while
taxation influences the aggregate amount of savings available for bond and
equity financing, financial policy itself has no effect on business activity.

Three "static tradeoff" models explaining financial behaviour were also
examined in detail. Each model provides different answers to the three basic
questions. An optimal debt to asset ratio was determined for each model that
maximized the value of the firm. The benefit of issuing bonds arose from a
lower tax on interest income compared with the combined corporate and personal
tax on equity income faced by a marginal investor. In contrast, these two
sets of tax rates are equal in the Miller model. The cost of issuing debt was
different from model to model. In the imperfect loss offset model, the cost
of issuing bonds was the loss in the expected value of fast write-offs and tax
credits that could be completely exploited only when the firm continued to pay
taxes. In the managerial incentive model, the cost of issuing bonds was the
increase in agency costs which arose from adjustments made to the optimal
contract between the manager and shareowners. Finally, in the bankruptcy cost
model, the cost of issuing bonds was the increase in expected bankruptcy costs
associated with the winding up or liquidation of a business. In all three
models, the debt-asset ratio was determined when the marginal benefit of
reducing tax payments was equal to the marginal cost of issuing bonds.

The three models just described permit several answers to the three
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main questions. First, unlike the Miller model, the method used by businesses
to finance capital affects the valuation of the firm in all three models.
Thus, leverage matters to the firm. Second, two of the models, the managerial
incentive and bankruptcy cost models, suggest that leverage can have real
effects on the allocation of resources. In particular, bankruptcy and in-
centive contracts impose resource costs on firms and their owners, and these
are undoubtedly influenced by taxation. In the imperfect loss offset model,
leverage is determined solely to minimize expected tax payments. While no
direct effects on the resource costs of production arise in this model,
indirect effects are potentially important. The reduction in the expected
value of fast write-offs and other tax shields for investment arising from
leverage have potential resourcera11ocative effects on business investment.
Third, all three models predict that financial policy is affected by taxation
(and this effect matters to the businesses undertaking investment decisions).
Leverage is predicted to increase with (i) a higher corporate tax; (ii) a
lower value of tax shields; (iii) an increase in the degree to which taxes
are refundable. Personal taxes also influence leverage, but the appropriate
value of personal tax rates depends on the nature of arbitrage in an open
economy such as Canada.

A fifth model considered asymmetric information. Inside investors are
unable to communicate to outside investors information about the quality of
the firm. In this model, a firm prefers using internal sources of finance
because external sources are costly in view of misperceptions in the market
about the quality of firms. There would be no asymetry, if firms were able to
signal their quality. One signal of quality is the debt-asset ratio which is
correlated with quality. Tax effects are similar in this model in the sense

that tax benefits in issuing debt result in more use of the signal. However,
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with no resolution of the informational asymmetry, low tax rates and high tax
shields encourage more equity finance via retained earnings which is the
cheapest source of finance.

There are other differences in the conclusions reached by the Miller
model and the other four models. An important difference concerns the impact
of inflation on financial policy. The implication of the Miller model is that
inflation has no direct effect on leverage while, with the other models,
inflation induces businesses to finance assets with more debt. Other vari-
ables affect financial policy in all the models except Miller's: (i) volatil-
ity in operating income per dollar of assets; (ii) the covariation of
the return on the firm's capital with the return on assets in the rest of
economy (a proxy for managerial risk); (iii) proxies for the level of
bankruptcy cost, and (iv) the return to capital and the growth in assets.

The contrast between the conclusions reached under the Miller model
and those under the other three models provides a basis for examining the
impact of taxation and other variables on leverage in Canadian businesses.
Insignificant empirical results would have provided albeit weak evidence
in favour of the Miller model. Significant empirical results, in line with
theoretical predictions, would have suggested confirmation of at least some
of the other models. Our conclusions concerning the empirical results were
reported in Chapter 3. Four main conclusions were reached:

(i) Corporate taxation has induced Canadian-controlled businesses

to become more levered. A one-point increase in the corporate tax
rate evidently causes the debt-asset ratio to rise by as much

as three-quarters of a point in the pooled regressions.
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(ii) Expected inflation, a proxy for managerial risk, and volatility
in the earnings stream, affect leverage, as suggested by the
three models that predict that taxes influence leverage.

(iii) Refundability of taxes, the value of shields and the proxies
or expected bankruptcy cost seem to have little effect on
leverage. However, serious data problems were encountered
in attempting to measure these variables.
(iv) The current gross of tax rate of return to capital and growth

in fixed assets affect leverage as well.

While various econometric specifications were used to
examine propositions under consideration and more detailed testing is
certainly called for, in all cases the corporate tax rate has a significant
influence on leverage in the direction predicted by theory. The main con-
clusion reached in Chapter 3 is that taxation affects leverage.

An issue raised in Chapter 1 was whether corporations in Canada tend
to be too levered under the present tax law. The models developed in Chapter
2 helped in understanding the determinants of financial policy, but they did
not provide a set of criteria upon which to base policy conclusions. This is

the task of the remainder of this chapter.

4.2 Tax Reform and Financial Policy
The view to be taken toward tax reform is a conventional one. Tax
reform should be governed by normative criteria of which three are stressed:
(i) Efficiency: Given the total amount of tax revenue collected,
tax reform should lead to a better allocation of resources so

that resources are directed toward their best economic use.
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(i1) Equity and Fairness: Reform should lead to a more equitable

distribution of income: households with the same welfare and
characteristics should pay the same tax (horizontal equity) and
less well-of f households should pay proportionately less tax,
compared to more wealthy households (vertical equity).

(iii) Simplicity and Ease of Compliance: Tax reform should reduce

complexity of the tax law, so that taxpayers can more easily

comply with the law.

In the discussion of tax reform in relation to the financing of businesses,
efficiency and simplicity will be stressed as the two most important objectives
of tax reform in this area. The goal of fairness and equity is less important,
since it is the amount not the form of capital income flowing to the owners
of business capital that is important in evaluating the distributive impact of
taxation. This is not to argue that tax policy which has no impact on the
financing of business would not have distributive effects. However, fairness
in the tax system, it is argued, can be accomplished withoui resorting to
explicit policies that favour one form of financing for businesses in Canada.
This leaves two primary objectives for tax reform: efficiency and
simplification. The notion of efficiency under the tax system requires further

elaboration, before turning to policy recommendations.

4.2.1 The Meaning of an Efficient Tax

An efficient tax is one that can raise tax revenues in a manner that
least distorts competitive market behaviour. This presumes that competitive
markets can achieve the best economic use of resources. An example of an

efficient tax is a tax on land, land being fixed in supply. A tax on the
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value of land will not change the use to which it is put. Thus a land tax
is efficient, since the only effect of it is to reduce the wealth of land-
owners.

This notion of efficiency is only satisfactory when markets are func-
tioning well. At times, market decision-making can lead to an inefficient
allocation of resources, if private actions fail to take into account the
social consequences of individual decision-making. For example, it is argued
that businesses, if left alone, will not undertake sufficient research and
development, since the social benefits of invention which accrue to other
firms are not included in the economic reward earned by the inventor. This
particular form of inefficiency arises from a breakdown in the operation of
markets: no market mechanism can ensure that other firms pay for the benefit
arising from the inventive activity of one, when the invention can easily be
imitated.

When markets fail, as illustrated in the example just described,
government intervention may be needed to achieve an efficient allocation of
resources. This can be accomplished through a variety of policies, one of
which includes tax policy. In the case of research and development, public
intervention has evolved in the following ways: (i) subsidies to private
business; (ii) financing of public institutional research (e.g. universities);
(ii1) tax credits and fast write-offs for research and development; and (iv)
patents. The appropriate form of intervention is difficult to evaluate. The
salient issue for tax policy is whether or not other forms of public interven-
tion are superior compared with the use of tax incentives to encourage certain
forms of activity. If other forms of public intervention are desirable, then
an efficient tax would be one that does not affect decision-making (such as

the land tax described earlier). However, if tax policy, as a form of public
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intervenfion, is desirable, an efficient tax would be one that purposely
distorts decision-making to achieve some form of social benefit.

How does this discussion of efficiency apply to business financing?

As suggested in the introductory chapter, concern has been expressed that
Canadian businesses are under-capitalized in the sense of being insufficiently
equity-financed; and that such under-capitalization leads to poor economic
performance. Suppose, for a moment, that this is indeed the case. Two views
can be expressed in developing a policy with regard to under-capitalization.
It is taken as axiomatic that capital markets are efficient. Tﬁ;re are no
inherent economic obstacles to impede the flow of equity and debt financing
to businesses. If there is insufficient equity financing, it must arise from
government regulatory and tax policy. The evidence of this study suggests
that the latter could arise: taxation evidently encourages debt relative to
equity financing, when the tax on equity is more than on debt. If capital
markets are efficient, then the objective of public policy should be to
develop regulations and taxes that do not favour either form of finance.

The second view is that under-capitalization arises from various
imperfections in capital markets that make equity financing difficult. Some
of these imperfections arise from problems in obtaining accurate information;
for example, when outside investors have difficulty in determining the quality
of a business that issues equity, or of ensuring that inside investors, who

manage the company, make decisions in the interest of all, including outside,

investors. The existence of informational difficulties for outside investors
can make equity securities less attractive. Capital markets have developed
various institutions that mitigate some of these informational problems. For
example: (i) specialists in evaluating business (investment dealers and

financial institutions); (ii) the use of signals to indicate the quality of
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securities (such as the record of past profits and various financial ratios);
and (iii) contracting arrangements between 'insiders' and 'outsiders' that
encourage businesses to operate in the interest of all investors.

It can be argued that these mechanisms are still insufficient in
overcoming various capital market imperfections, especially with regard to
equity financing of smaller and growing businesses that are difficult to
evaluate. A public policy that would be appropriate in these circumstances
would be one with the intent of encouraging equity financing. The main
obstacle faced by a government in developing policy in this area is to
measure the extent to which these capital market imperfections impede equity
financing. Governments can sometimes make society better off by not inter-
vening in a market, rather than by erring in favour of corrective policies.

There is no especially convincing evidence that capital market imper-
fections exist, with respect to equity financing in Canada. If they do not
exist, then the foremost recommendation would be to develop a tax system that
creates no differences in the tax treatment of debt and equity. If companies
are under-capitalized as a result of market imperfections, then favourable
treatment of equity financing would be called for, if tax policy is the
desired form of public intervention.

Even if such capital market imperfections exist, it would not be
appropriate for tax policy to be used to correct for them. The view is taken
here that a more appropriate route is regulatory policy to encourage equity
financing. This is in keeping with another objective of tax policy, namely
simplicity of the tax system. The tax system can be kept simple by not dis-
criminating among the different forms of assets held by investors. It would
be easier to administer the tax code by limiting the number of particular

cases that receive special treatment. Adjustment of financial regulations
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are, in the nature of things, easier to deal with. An example of a simplifi-
cation of the restrictions on equity financing by financial institutions, in
small businesses and venture capital firms is provided by the provisions of

the May 1985 Federal Budget with respect to pension plans.

4.2.2 Specific Policy Recommendations

The main thrust of the policy recommendation proposed is to remove the
distinction, from the tax point of view, between equity and debt financing.
In a closed economy (where capital would be financed by Canadia& households),
two forms of tax base could be advocated that would be neutral with respect
to the financing of business: a consumption base and income base.

The consumption base which has been recommended in the Meade Report

(1979) and the U.S. Treasury, Blueprints for Tax Reform (1977) [see also

Mintz (1985)], would be neutral with respect to financing in the following
sense. The tax base, which is defined as income less savings, would aliow
both bond and equity investments expenditures to be deducted from the tax
base as registered assets. Withdrawals from registered assets would be
taxable. Business investments would be taxed in a similar way by taxing cash
flow (income less net expenditure on assets). It is also possible to allow
for registered loans in which borrowings are taxed and the repayment of debt
and the payment of interest are deductible. For the purposes of simplifica-

tion, compliance, and averaging, non-registered assets and loans would be

permitted. This would allow taxes to be 'prepaid': investment expenditures
would not be deductible and the interest or imputed income would not be taxed.
With perfect averaging of the tax base over time, so that the tax rate is

constant, the present value of taxes levied on the return to savings would be

equal to zero. Pure profits generated by registered assets would be taxed.
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The tax on the marginal return accruing to equity and bond owners would,
however, be zero, and neither debt nor equity would be favoured.
Another tax base that could be used as a basis for taxation is a

pure income base, as advocated by the Carter Report (1966). Under a pure

income tax, all labour and capital income receipts would be taxed at the same
rate. This would require full taxation of interest, dividends and capital
gains. (On an accrued basis, the corporate tax could be used as a with-
holding tax on income ultimately flowing to shareowners.) Tax credits for
the payment of corporate taxes would be given on the receipt of dividends
and capital gains could be exempt, if the rate of corporate tax is equal to
the personal tax rate. A pure income tax would require indexation of asset
values for inflation and the valuation of imputed income accruing to assets
such as housing and non-marketed assets. In this sense, it is much more
difficult to impose a pure income tax than a consumption tax. It is likely,
under an income tax, that substantial variation in taxes would remain.
Whether a consumption tax or an income tax is levied, the tax system
would impose the same rate of corporate and personal tax on equity and bond
assets. In a closed economy, removing differences in the taxation of bond
and equity assets, by integrating taxes under an income tax or by moving to
a consumption base, is recommended. From the standpoint of simplicity,
efficiency and horizontal equity, use of a consumption tax base is preferred.
In Chapter 2, the impact of the openness of Canadian capital markets to
international capital flows was discussed in detail. When foreign savings are
the marginal source of finance for Canadian capital, then foreign tax policy
is important in determining the substance of the recommendations. If foreign
countries treat interest, capital gains and dividends differently under their

tax systems, then neutral treatment of these sources of income received by
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Canadian households would not remove the distortionary impact of foreign taxes
which are relevant to the financing of Canadian corporations.

As an example, suppose that Canada adopted a fully integrated tax with
the corporate tax acting as a withholding tax on income flowing to foreigners.
If foreign taxes levied on equity income are more than on debt, then an inte-
grated tax system in Canada would have no effect on financing. It is pos-
sible, then, that Canadian businesses would be too highly levered, since it is
less costly to issue debt than equity on international capital markets.
Canadian tax policy might then be adjusted to reduce the reliance on debt
finance. Given the difficulty of measuring the marginal tax rate faced by a
foreign investor that is relevant to Canadian business financing, how can
Canadian tax policy be used to remove the differential tax treatment of debt
and equity finance?

No answer has been found to this problem. In an open economy the only
method by which the tax on equity can be reduced is to lower the corporate
tax rate. Two policies might then be pursued:

(i) A move to a closer integration of personal and corporate taxes in
Canada. This would be desirable for efficiency, simplification
and equity reasons.

(i11) A reduction in the level of the corporate tax in Canada in order
to reduce leverage. Such a reduction could be achieved by
broadening the base of the corporate tax so as to maintain
the overall level of corporate tax revenues, as advocated in

the May 1985 Budget of the Federal Government.
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Base-broadening can be achieved in several ways. In Boadway et al. (1984),
it was suggested that a combined withholding and cash flow tax at the corporate
level could be developed. This would have to maintain the level of with-
holding tax on foreign investors and achieve integration for domestic savers
who can be taxed on a consumption basis (see the Appendix to this chapter for
details). Such a plan for non-Canadian controlled private corporations and all
public corporations, is also favoured, while at the same time arguing for a
reduction in the corporate tax to reduce discrimination in favour of debt
finance. Boadway et al. (1984) have pointed out that it would bé possible

to broaden the corporate withholding tax by not permitting the deductibility
of interest and by permitting tax credits to be paid to Canadian owners of
bonds (as in the case of dividends). This would allow equity assets held by
foreign investors to be more favourably treated compared with debt, since

the combined corporate and personal tax would be more on bonds than on debt.
However, broadening the corporate tax base in such a manner would increase
substantially the international cost of funds faced by Canadian businesses,
since foreign owners of Canadian corporate bonds would not be able to credit
Canadian corporate taxes against their home country tax liabilities, under
current international tax arrangements. For this reason, a narrow definition
of the tax base is favoured along with a lowering of the Canadian corporate
tax rate to maintain corporate tax revenues.

What would be the impact on welfare? The gain to Canada in lowering
the corporate tax rate is to reduce the distortion on investment and to
increase equity financing of businesses. A loss to Canada would arise by
reducing corporate tax revenues on foreign-controlled businesses that are
credited against foreign tax liabilities, unless the corporate tax base is

broadened sufficiently. However, broadening the corporate tax base would be
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appropriate in that it would reduce the current distortionary effects of the
corporate tax on the choice of capital investments, because the corporate tax

favours machinery compared to structures and inventories.

"

.
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APPENDIX

The Boadway-Bruce-Mintz scheme would be to define two tax bases as

follows:

Tax Base n 1 Tax Rate

Add: Receipt from sales and Services

Subtract: - Wages and Salaries t + u(l-t)
- Material expenses u = cash flow tax rate
- Economic Depreciation t = withholding tax rate
Total: Operating Income
Tax Base w 2 Tax Rate
Add: Economic Depreciation u(l-t)

Subtract: Gross Investment

Total: Net Disinvestment

(If tax base is negative then a credit will be owing)

Capital gains, dividends and interest income received by domestic
owners would be given a tax credit equal to t/(1-t). If savers are taxed
on a consumption basis, then the credit would be paid to the holder of
registered and non-registered assets. Credits being paid on interest could

be avoided by subtracting nominal interest from tax base wl.
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