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ABSTRACT 

This study examines the empirical reactions of major 

U.S. corporations to cost recovery tax incentives contained 

in the Economic Recovery Tax Act of 1981. The major 

provision of the act, that is relevant to this study, 

increases the rate of cost recovery on new investment placed 

in service after 1980. The purpose of the study is to 

determine if the empirIcal !'e~p.:)l~ses of the firms to these 

tax incentives are consistent with recent extensions to 

financial economic theory. 

The relevant theory predicts that firms will be 

sensitive to changes in statutory rates of cost recovery, 

and they will react to increases in rates of cost recovery 

in two ways. First, they will respond by increasing their 

level of investment in covered assets. Second, they will 

manage the level of their total tax deductions by offsetting 

(to some extent) the increased level of investment-related 

deductions with reductions in the level of other tax shields 

(particularly debt-related deductions) . 

The evidence that is examined is largely consistent 

with the predictions of the theory. The pattern of growth 
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across firms in the immediate years after the implementation 

of the act is congruent with tax-sponsored increases in 

investment. Further, the increase in the available 

investment-related tax deductions appears to be offset in 

part by decreases in the level of the debt-related 

deductions. 
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CHAPTER 1 

INTRODUCTION 

The use of incentive provisions in federal tax 

legislation to simultaneously raise revenue and achieve other 

objectives of the legislative agenda has become commonplace 

in the latter part of the 20th century. This study examines 

the empirical reaction of U. S. corporations to intended 

economic incentives in the Economic Recovery Tax Act (ERTA) 

of 1981. In particular, the study attempts to provide 

evidence on the extent to which the empirical reactions are 

consistent with financial economic theory. 

The attitude of legislators regarding the role of tax 

legisl~tion in me~ting diverse objectives is evident in the 

following passage which summarizes congressional committee 

reports discussing the enactment of ERTA in 19811: 

[T]he Congress concluded that a program of significant 
multi-year tax reductions was needed to ensure economic 
growth in the years ahead. This tax reduction program 
should help upgrade the nation's base, stimulate 
productivity and innovation throughout the economy, lower 
personal tax burdens, and restrain the growth of the 
Federal Government. . .. help restore certainty to 
economic decision-making and provide a sound basis for 
an economic recovery. . .. improve incentives to work, 
produce, save, and invest, consistent with the goal of 

This passage is from INTERNAL REVENUE ACTS 1980-
1981 TEXT OF ACTS and LEGISLATIVE HISTORY with TABLES and 
INDEX (St. Paul, Minn.: West Publishing Co., 1982). 
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eliminating the Federal budget deficit by 1984. 

The above passage characterizes the multiple objectives 

which legislators purport to achieve through our tax system. 

While the use of tax policy to attain multiple objectives is 

consistent with the ideals of an income tax structure (see 

Pechrnan [1983]), there may be more effective and efficient 

legislative alternatives. Atkinson and Stiglitz [1980, p.5) 

identify an array of such alternatives that may be employed 

in a mixed capitalistic economy to pursue economic, social, 

and political goals. Among the alternatives to taxation and 

tax incentives are: public spending through appropriations 

of governmental re7enues, state participation or control of 

production, regulation, and licensing. It is assumed that 

differing areas of legislative concern may require the use of 

different means of legislative redress. In this model, 

direct governmental appropriations are typically regarded as 

a viable alternative to tax incentives. Surrey (1973) 

suggests that cost/benefit analysis can be used to decide 

which tool is most appropriate for a particular circumstance. 

However, Surrey also suggests that there may be qualitative 

differences between alternatives. For example, tax incentives 

are less visible to voters and may be regarded as more 
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permanent than direct governmental expenditures. 

Alternatively, the use of tax incentives to achieve economic 

goals bypasses many gov~~nmental experts who could make 

valuable contributions to substitute direct expenditure 

programs. This results because tax legislation is initiated 

in the legislative process by the Committee on Ways and Means 

of. the House of Representatives. An alternative direct 

expenditure program would quite possibly be drafted by another 

committee with expertise in the domain of the legislative 

concern. 

A cursory examination of the approximately 25 major 

federal tax acts passed over the last 40 years indicates that 

tax incentives have become major tools to be used in the 

pursuit of economic goals. Over 50% of these acts had the 

effect of reducing total governmental receipts. 

At the time of its passage, ERTA was by far the most 

massi',e package of tax incentives in terms of its multi-year 

dollar impact (-$748.9 billion) 2 on governmental revenues. In 

terms of dollar magnitude, ERTA effected changes in two areas 

of the tax structure that were much more significant than all 

z See source in footnote 11. 
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These changes were: (1) a significam: 

reduction in personal marginal tax rates, and (2) a major 

overhaul cf the depreciation rules applied to newly-acquired 

assets. This study empirically examines some affects of the 

second change. 

Briefly, the changes to the tax depreciation rules can 

be characterized as shortening the statutory recovery period 

on all classes of assets, and reducing the number of taxpayer 

options in selecting recovery periods and depreciation 

methods. These changes affect practically all classes of 

tangible business assets ac~~ired after 1980. The greatest 

reduction in recovery periods was granted to depreciable real 

estate and its improvements. However, many classes of 

business equipment also received significant reductions in 

their recovery periods. Notably, the new depreciation rules 

could not be applied to a firm's existing stock of capital 

assets as of the end of 1980. 

The explicit objectives found in the congressional 

committee reports in conjunction with the resulting provisions 

of this act imply an economic theory of tax incentives. The 

implication is tha'c a change in the tax rules can impact the 

value of a firm's existing projects, or the value of projc~~3 
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under consideration. For such a result to hold, it must be 

true that taxes influence the firm's investment decisions by 

affecting the after-tax cost of the investments or the after

tax return on the investments. Thus (for example), at the 

margin a project which might be otherwise unacceptable based 

on a net present value criterion, is accepted because of the 

present value of the new tax benefits. In the case of ERTA, 

it is implied that the ;lr.r.~leration of the depreciation 

deductions applicable to a project will increase its value and 

its probability of acceptance by the firm. 

However, some observers (see Porcano [1984], Chirinko 

[1988], and Auerback and Hines [1988]) suggest that tax laws 

have been revised so frequently in recent times that investors 

are cautious to react to them. They argue that the only 

predictable aspect of the tax structure is that it will 

change, and existing incentives will be removed or replaced 

with new incentives. Other research suggests that firms will 

respond to tax incentives, but the response will be different 

than the legislative intent. 

The purpose of this study is to examine the extent to 

which the empirical response of firms to ERTA is consistent 

with financial theory, and the theory implied by some of the 
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major incentive provisions of ERTA. Of particular interest 

to this study, are the ERTA provisions applying to cost 

recovery which may influence financial structures, investment, 

a~d fir~ values. Research of this type provides evidence on 

how the market values and reacts to tax incentives. The 

findings of such research may assist policy makers in their 

design of t.ax legislation to enhance the probability of 

achieving their economic objectives. 

Of central importance to this paper, are recent 

extensions to longstanding finance theory which suggest that 

firms may react to certain tax incentives in a manner which 

is inconsistent with the legislative intent. This "competing" 

theory suggests that firms strive to maintain an optimum level 

of total tax deductions, and will compensate by decreasing one 

category of deduction when another category is increased 

(through statutory changes or other means). Specifically 

recognized as substitutes for each other are deductible 

expenses connected with debt financing and deductible noncash 

expenses such as depreciation. This theory has direct 

applicability to the provisions contained in ERTA that 

increase the rate of cost recovery on capital assets 

(depreciation) . 
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While the intended legislative response is for firms to 

increase their investment in the tax-favored classes of 

assets, the competing theory predicts that firms will respond 

to the increased level of depreciation expense by decreasing 

the level of deductible debt expense (to maintain total 

deductions at the optimal level). 

Very recently, it has been suggested that both the theory 

implied by the legislative intent and the competing theory may 

be partially descriptive. This view suggests that firms may 

respond to tax incentives affecting the level of depreciation 

expense by changing both the level of investment (an income 

effect) and the amount of the deductible debt expense (& 

substitution effect). This study attempts to determine if 

firms reacted to the incentive provisions of ERTA in a manner 

that is consistent with an income effect, a substitution 

effect, or both. 

To examine the reaction of firms to the incentive 

provisions contained in ERTA, five specific hypotheses are 

developed and tested. Two hypotheses are developed to examine 

a cross-sectional version of a substitution effect. The first 

of these simply suggests that the existence of a substitution 

effect would be consistent with an inverse relationship 
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between the amount of available nondebt deductions (notably 

depreciation expense) and debt-related deductions across 

firms. The second of the cross-sectional hypotheses differs 

from the first only in its recognition that cross-sectionally 

firms employ different production technologies. These 

differences in technologies may imply different risk 

characteristics across firms and different optimal levels of 

debt and nondebt deductions. 

difficult to detect any 

This in turn may make it 

substitution effect without 

controlling for the differences in technologies across firms. 

Although previous research has tested for the existence 

of a cross-sectional substitution effect, the results have 

bee~ inconclusive. This study utili2GS a more powerful design 

in the tests and finds significant support for the presence 

of this substitution. The tests with and without controls for 

variance in production technologies consistently indicate that 

there is an inverse relationship between the magnitudes of the 

debt-related and nondebt deductions. 

The third hypothesis sets up a time-series test to 

determine if an income effect can be detected following the 

passage of ERTA. The test of this hypothesis is intended to 

ascertain whether firms responded to ERTA by increasing their 
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level of investment in a way that is consistent with th~ tax 

incentives. 

The evidence obtained in the test of this third 

hypothesis indicates that the firms employing capital 

intensive production technologies (thereby benefitting from 

legislation which provides tax incent.ives through greater 

depreciation deductions) grew at a faster rate than other 

firms in the immediate years following ERTA. However, the 

evidence indicates that these firms were unable to sustain 

the greater rate of growth in the succeeding years. In fact, 

the evidence is consistent with an intertemporal shifting of 

planned investment from distant years to the immediate post

ERTA period. Such a shifting might be observed if 

(collectively) management felt the tax incentives in ERTA 

would be short-lived and removed by subsequent legislation. 

Together, the fourth and fifth hypotheses investigate 

the co-existence of an income and substitution effect 

following the passage of ERTA. The tests of these hypotheses 

are similar to the tests applied to the cross-sectional 

hypotheses, but they are intra-firm tests which examine how 

the magnitude of the debt and nondebt deductions change after 

ERTA. A result indicating that an increase in the nondebt-
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related deductions is offset by a decrease in the debt-related 

deductions would be consistent with the existence of a 

substitution effect. 

The results of the tests of the last two hypotheses are 

consistent with the presence of both an income effect, and a 

substitution of nondebt deductions for debt-related deductions 

following ERTA. The evidence indicates that the nondebt 

deductions increased relative to the income to be sheltered 

following the implementation of ERTA. This is predicted by 

an income effect. This growth in the ratio of nondebt 

deductions to income is offset in part by a decrease in the 

debt-related deductions. These combined results are 

consistent with managerial actions attempting to manage the 

level of the total tax deductions. 

In summary, the evidence indicates that ERTA did have an 

impact on the investment behavior of affected firms. The 

firms that employ a capital intensive production technology 

are best positioned to take advantage of tax incentives that 

affect depreciation and appear to have benefitted from and 

responded to ERTA to a greater extent than other firms. In 

this respect, ERTA was effective. Additionally, there appears 

to be some evidence identifying a reaction consistent with 
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the hypothesized substitution effect. This evidence indicates 

that the empirical reaction is consister,'C with the 

(legislators) intended reaction to the change in the tax 

policy as well as the alternative theory. On the other hand, 

the long-term benefits of ERTA are debatable. It appears that 

ERTA's impact was short-lived and may have simply ~ncouraged 

a forward shift in the timing of new capital investment that 

would have eventually been made anyway. 

The balance of this paper will expand on the research 

results discussed above, as well as the relevant theory and 

the research design. In the next chapter, the relevant tax 

provisions of ERTA are identified and discussed in detail. 

In the third chapter, the related economic and financial 

theory is developed. In the fourth chapter, the empirical 

research design is outlined. The fifth and sixth chapters 

discuss the research results and the seventh chapter presents 

a summary and conclusion. 
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CHAPTER 2 

ECONOMIC RECOVERY TAX ACT OF 1981 (ERTA) 

The Economic Recovery Tax Act was signed into law by 

President Reagan on August 13, 1981. Although the act 

contains provisions which have likely affected the 

incentives of both suppliers and users of capital, it 

permits a fairly clean study of the producer-side responses 

to tax incentives. This is largely due to the fact that the 

principal producer-side incentives are not conflicting with 

each other, and they would not appear to be overwhelmed by 

opposing incentives to suppliers of capital. 

This chapter presents a discussion of the provisions of 

ERTA which ~re =elcvant to this study. Although the 

provisions in ERTA reducing personal (individual) tax rates 

are outlined, the majority of the text focuses on the 

changes in the cost recovery rates by ERTA. Included in the 

discussion are the rules in ERTA which permit "safe-harbor 

leasing" when firms meet specific but minimal requirements. 

In addition to the tax rate cuts and the changes in the 

depreciation rules, there were many other changes of a much 

smaller economic magnitud.:: .in ERTA that are not relevant to 

this study and are omitted from the discussion. 
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2.1 MAJOR PROVISIONS OF THE ECONOMIC RECOVERY TAX ACT (ERTA) 

Of the two major provision in the final version of 

ERTA, the first established staggered reductions in personal 

income tax rates, and the second established accelerated 

rates of cost recovery on depreciable assets. Other 

portions of the act created a tax credit for business 

research expenditures, various incentives to increase the 

rate of personal savings, and incentives to save 

nonrenewable energy sources. There are a myriad of other 

tax law provisions contained in ERTA that will not be 

addressed here because they are either irrelevant to the 

study, or their effects are likely to be of an 

inconsequential magnitude relctive to the principal 

provisions. 

In terms of its dollar impact on governmental receipts, 

the most significant single change effected by ERTA was the 

reduction in individual income tax rates. The legislation 

granted (approximately) a 23% "across the board" tax rate 

reduction. The act stipulated that the tax rate cut was to 

be phased in over a period of four years. In 1981, a 

temporary 5% rate reduction was implemented mostly through a 

tax credit arrangement. A 10% rate reduction (based on the 



25 

unadjusted 1981 tax rates) was established in 1982 as the 

first step in providing the permanent rate reductions. This 

was designed to be followed by another 10% rate reduction in 

19A3 (based on the 1982 rates) and a 5% rate reduction in 

1984 (based on the 1983 tax rates). Furthermore, the 

maximum marginal tax rate on any source of income was 

reduced from 70% in 1981 to 50% in 1982 and subsequent 

years. The maximum tax rate on net long-term capital gains 

was also reduced to 20% on all dispositions after June 9, 

1981. 

Due to the large number of taxpayers in the middle 

income class; relative to other income strata, it was 

estimated1 that taxpayers with incomes2 between S20,000 and 

S100,000 would receive over 65% of the benefit from the 

permanent annual rate reductions. The total tax savings 

generated by the tax rate credit in 1981 was estimated at 

S3.6 billion and the rate reductions were estimated3 to save 

1 From congressional committee reports. 
cited in footnote 11, Chapter 1, p. 1397. 

See source 

2 Here income is technically defined and is more akin 
to a measure of gross income than "taxable income." 

l Again, see footnote fl, for the source of these 
statistics. See source reference page 1761. 
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taxes in the amounts of $37.3 billion, $75.8 billion, $108.6 

billion, $12'7.9 billion, and $149.8 billion for tax years 

1981 through 1986, respectively. 

Of the various tax incentives contained in ERTA, the 

tax rate cuts for "individual" taxpayers were by far the 

most dominant supply-side incentives. Most of the other 

incentive provisions in the act which pertain to individuals 

could be characterized as being complementary to the tax 

rate cuts. Only a few minor provisions provided a 

motivation which could be in conflict with or unrelated to 

the major incentives in the act.4 

Second in dollar magnitude to the individual tax rate 

cuts in ERTA was a package of business incentives. Of all 

the provisions contained in this package, the revisions in 

the traditional depreciation rules were dominant in terms of 

projected tax dollars saved. For instance, congressional 

estimates5 projected tax savings of $5.7 billion, $12 

For example, the c:ct: increased the individual 
eXClusion on foreign earned income, created a deduction for 
adoption related expenses, increased the tax credit for 
child care expenses, and significantly reduced the number of 
estates subject to the gift tax. 

See once again the source cited in footnote U. 
Refer to page 1762. 
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billion, $22.2 billion, $30.9 billion, $44.5 billion, and 

$62.2 billion in yeurs 1981 through 1986, respectively, from 

the new depreciation rules. This represents approximately 

95% of the tax savings from all of the business incentives 

in ERTA. Moreover, the act increased the carryover period 

to 15 years from seven years on unused net operating lO$ses 

and tax credits. 

2.2 DEPRECIATION RULES PRIOR TO ERTA 

Prior to ERTA, there were many available depreciation 

methods under IRC Section 167 including various rates of 

declining-balance', straight-line, and sum of the years-

digits. Under these rules, assets were required to be 

depreciated over the period of their useful lives after 

taking into account any salvage value' and the length of 

time the assets were in service during the tax year. 

Because the determination of the useful life and the 

salvage value were the product of a very subjective 

Declining-balance rates of up to 200% could be 
elected for most property, however; some restrictions apply 
to used real property and nonresidential real property as 
well as used tangible personal property. 

Actually, salvage value equivalent to 10% of the 
acquisition cost on personalty with a useful life of 3 years 
or more can be ignored on property acquired after October 
16, 1962. 
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estimation process, the resulting estimates became a source 

of conflict between the IRS and taxpayers. To allay this 

conflict, policy makers devised a guideline life system 

which was eventually partially replaced (for assets placed 

in service after 1970) with the Asset Depreciation Range 

(ADR) system. The benefit to the taxpayer of such systems 

stemmed from their predetermined range of useful lives for 

many classes of assets. For covered assets, taxpayers 

simply selected an asset life from the published asset-life-

range for that category of asset. This approach required 

minimal research and effort, and avoided contest from the 

IRS. These systems were available, however, only if their 

use was elected by the taxpayer. 

Two major problems with these systems from a taxpayer 

perspective were their failure to cover all assets, and 

their relatively long lives for real property. For example, 

the guideline lives called for realty to be depreciated over 

periods of 40 to 60 years. Taxpayers could legally avoid 

using the very long lives for realty to a limited extent by 

using component depreciation. 

2.3 ACCELERATED COST RECOVERY SYSTEM (ACRS) 

ERTA created IRC Section 168 which provides for major 
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changes in the depreciation of tangible assets placed in 

service after 1980. Assets placed in service prior to 1981 

continue to be depreciated according to the rules that were 

in effect at the time of their placement, and certain "anti-

churning" rules prohibit the effectuation of transactions to 

step these assets up to the revised rules under ERTA. 

The rules under ERTA bring most depreciable assets 

under the coverage of a structure similar to the ADR system, 

but with much shorter recovery periods and fewer taxpayer 

options. The new system, the Accelerated Cost Recovery 

System (ACRS), originally assigned a single recovery period 

of 15 years' to all real property and assigned a recovery 

period of 3, 5, or 10 years to tangible personal property'. 

The cost recovery period of an asset is determined by its 

class life, and the assignment of assets to specific class 

lives is determined by the mid-point of each asset's ADR 

Subsequently, all real property placed in service 
after March 15, 1984 was assigned to an 18 year property 
class (part of the Deficit Reduction Act) and after May 8, 
1985 all real property placed in service was assigned to a 
19 year property class. 

A special 15 year recovery period applies to many 
public utility assets. 
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life range10
• 

For personalty, the original ACRS rules provide for 

statutory cost recovery rates based on 150% declining-

balancell
• In addition, ACRS requires taxpayers to ignore 

any salvage value in computing the cost recovery allowance 

on all covered property including realty. This arrangement 

permits a much quicker cost recovery than traditional 

depreciation rules, and eliminates disagreements between the 

IRS and taxpayers over the value of the salvage. 

The ACRS rules contain a provision to eliminate any 

conflicts between the taxpayer and the IRS over the date 

that newly-acquired assets are "placed in service." Under 

this provision, all newly-acquired personal assets are 

deemed to be placed in service on July 1 (referred to as the 

half-year convention) in the year of acquisition, and are 

deemed to be sold on January 1 in the year of disposition. 

This prevents any cost recovery in the year of disposal. 

10 Assets with an ADR midpoint life of 4 years or less 
is assigned to the 3 year class. Practically all other non
utility property is assigned to the 5 year class. 

11 The statutory rate of cost recovery on both real and 
personal assets switches to straight-line in the year that 
the straight-line method yields a larger deduction than the 
declining-balance method. 
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For realty covered under the original ACRS, a statutory 

recovery rate based on 175% declining-balance12 is required 

for most property~. Unlike personalty, real assets receive 

cost recovery allowances in the year of acquisition and 

disposition corresponding to the length of time they are in 

service in those years. Component depreciation is not 

permitted under ACRS, therefore a 15 year life is the 

shortest recovery period available. 

For both real and personal propert~·, an alternative 

straight-line depreciation method can be used in lieu of the 

statutory recovery rates. If this option is elected, the 

taxpayer selects from several alternative recovery periods. 

The shortest recovery period is the asset's class life and 

the longest period can typically be substantially longer. 

To illustrate, the recovery period for 3 year class personal 

property could be either 3, 5, or 12 years and the recovery 

period for real property could be 15, 25, or 35 years. 

2.4 LEASING PROVISIONS 

12 See footnote 10. 

13 The major exceptions are public utility property and 
low-income housing. 
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There is one other provision in ERTA that is relevant 

to the discussion of depreciation. Under the adverse 

economic conditions prevailing early in this decade, many 

companies were in a financial situation wher~ their total 

tax deductions were larger than their taxable income. 

Policy makers apparently felt that such companies were 

reluctant to acquire additional depreciable assets because 

the depreciation deductions would be in whole or in part 

unusable14. Such circumstances created a demand for 

alternative ownership arrangements that would permit the tax 

benefits of ownership to accrue to taxpayers who could fully 

utilize them currently. In this environment, the 

acquisition of assets under lease agreements became a 

commonly-used alternative to ownership. However, the IRS 

aggressively challenged many lease arrangements on the basis 

that they were merely disguised financing arrangements. 

14 Depreciation deductions may be regarded as unusable 
when other tax deductions are of a sufficient level to drive 
the tax liability to zero after considering opportunities to 
carry backward and forward excess deductions and credits. 
Furthermore, even though deductions may be carried forward 
or backward and "used" the present value of the tax savings 
resulting from the deduction is typically lower than if the 
deduction could be used in the current year. 
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In ERTA, legislato~~ tesponded to the IRS scrutiny of 

leases with "safe hatbot' provisions." Under these 

provisions, companies en~ering into leases that met minimal 

predetermiI"ed requirementS could n~t :,e challenged by the 

IRS. Because of these sate harbor rules, the tax benefits 

of owning an asset became J1lore separable from the benefits 

(including tax benefits) of using the asset. The use of 

lease agreements thus 1t\~C1e the tax benefits ':If ownership 

much more transferrable at)o marketable than possible under 

prior tax rules. 

In the next chaptet the provisions of ERTA which are 

relevant to this paper w~11 be integrated into the financial 

economics literature. TPis integration will focus on 

relating the provisions Ot ERTA to an economic theory that 

is consistent with the ~ntended economic impact of ERTA by 

the legislature. The integration will also relate the 

provisions of ERTA to an economic theory that is 

inconsistent or conflict}~~ with the legislative intent. 



CHAPTER 3 

RELEVANT FINANCIAL AND ECONOMIC THEORY 

3.1 INTRODUCTION 
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To examine the role of depreciation rules (for taxation 

purposes) in corporate investment behavior, a logical starting 

point is a review of the theoretical affect of income taxation 

on firm value. This chapter begins with a review of an early 

theoretical model of firm valuation in the absence of any 

system of taxation. Next, firm valuation in the presence of 

corporate and personal taxation is discussed by identifying 

extensions to the theory that have occurred over time. 

Eventually the focus narrows to address the tax provisions 

relevant to this paper and their place in modern finance 

theory. As with much of the finance literature, the 

discussion assumes that managers act to maximize the value of 

their firm. 

3.2 EARLY THEORY 

One of the issues dealt with at length in ~he finance 

literature is the extent to which financial decisions, as well 

as real investment decisions, affect firm value. Theories 

have offered a variety of reasons as to why value-maximizing 

firms would be concerned with capital structure (for a list 
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of some of the more popular theories see Titman and Wessels 

[1988]). The current understanding of firm valuation has been 

heavily influenced by Modigliani and Miller (MM) [1958]. In 

this paper, MM analytically demonstrate, given a world of 

certainty with frictionless markets and no taxation, that firm 

value must be solely a function of the real investment 

decisions of the firm. The financial decisions of the firm 

are irrelevant to its value. 

A great deal of research, mostly analytical, has been 

generated by the original MM paper. A major focus of this 

research has been to determine whether the irrelevancy result 

is maintained under more realistic assumptions about the 

nature of markets. E'or example, the role of differing 

information sets between managers, stockholders, and 

bondholders and the problems of agency has been investigated 

by Jensen and Meckling [1976] as well as Ross [1973] and Myers 

[1977]. One emphasis of this research has been on identifying 

a capital structure that is optimal in the sens~ that it 

minimizes the present value of agency costs. Other research 

has examined firm valuation in the presence of income taxation 

and bankruptcy costs (see for example: Robichek and Myers 

[1966], Schneller [1980], Baron [1976], or Haugen and Senbet 
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[1978]) . This research attempts to identify a captial 

structure that maximizes the tax-saving features of debt while 

considering the associated default costs. Ultimately this 

vein of research seeks to explain why rational managers (who 

are seeking to maximize the value of their firms) commit so 

many resources to the financing mix decision. 

3.3 EMPIRICAL INCONSISTENCIES WITH THE EARLY THEORY 

The obvious time and attention that firm~ devote to the 

financing decision would appear to be inconsistent with the 

MM result. Researchers seeking to explain this inconsistency 

have searched for differences between the MM world and the 

actual environment where investors transact. Several 

pheno~ena have been identified which are present in the real 

world but not in the MM world. Two which are relevant to this 

study are the existence of bankruptcy or default costs and the 

preferential tax treatment at the firm level of debt financing 

over equity financing. 

Debt financing receives preferential tax treatment 

because present tax laws permit a deduction for interest 

payments to debtholders. Conversely, corporate payments for 

other sources of financing are not deductible. However: 

ceteris paribus, the probability of incurring bankruptcy costs 
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is generally thought to increase with the amount of debt 

financing. These two observations, taken together, have 

fostered theories of optimal capital structures which suggest 

that the financial structure decision is relevant to firm 

value. Specifically, an optimal capital structure is often 

characterized as one that balances the tax advantages of debt 

against the bankruptcy cost disadvantages of debt. The 

optimal capital structure that emerges from this balance is 

the one that maximizes the value of the firm. 

3.4 THEORETICAL ADVANCES 

Miller [77] argues that the expected value of the 

bankruptcy costs, which have been empirically estimated by 

other researchers (see Baxter [1967] or Warner [1976]), are 

smell r.el~tive to the purported tax advantage of debt. 

However, even though tax rates have risen dramatically 

(suggesting incentive for firms to increase their use of debt 

financing) from rates recorded early in this century, debt to 

equity ratios have not risen correspondingly, as the relative 

tax advantage of debt would suggest. This leads Miller to 

consider the possibility that some party other than the debtor . 

corporation re~ps the tax benefits of corporate debt 

financing. Miller analytically proves that under certain 
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conditions, which are discussed below, this could indeed be 

the case. 

Miller develops a model relating the marginal benefit 

of debt financing to the magnitudes of the personal tax rates 

on debt and equity income, and the corporate tax rate. In the 

analysis that follows, Miller assumes: all taxes are 

proportional, the investment decision is fixed, bonds are 

riskless, the effective tax rates of individuals vary cross-

sectionally for both income from bonds and stocks, there are 

no transaction costs, there are nc flctation costs, and there 

are no agency costs. In such a world the gain from leverage 

may be expressed as follows 1
: 

where: 
tc = the tax rate on taxable corporate income 
tpa = the tax rate on income from stock 
t~ = the tax rate on income from bonds 
BL = the market value of the firm's debt 

Readily appa.rent from an examination of (1) is the 

possibility that the gain from debt financing is positive, 

nil, or negative. To support the argument for the possibility 

that the corporate gain from debt financing is negative or 

For proof of this result see Modigliani and Miller, 
"Reply to Heins and Sprenkle," AMERICAN ECONOMIC REVIEW, Vol. 
59, No.4, Part I (September 1969). 
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zero, Miller relies heavily on the assumption that the 

personal tax rate on debt income, tpbf exceeds the personal tax 

rate on equity income, t p•. This would appear to be a 

realistic assumption in light of the very favorable historical 

tax rates on long-term capital gains and the possibility of 

deferring the recognition of capital gains by not selling 

those stocks with unrealized capital appreciation. At the 

extreme, one can assume that tp. is ze:::-o, allowing the very 

crucial relationship between t~ and te to be examined. Under 

this assumption, it is easy to see that corporations will use 

debt financing as long as the market required return on debt, 

CD' after-taxes is less than or equal to the market required 

return on equity, CEI after-taxes: 

(2) CD (l-te ) ~ CE ~ CD (l-tpb)' 

Individuals will be willing to offer debt financing in 

preference to equity only if their after-tax return on equity 

(for the moment assume tp. = 0) is less than or equal to the 

after-tax return on debt. With tJ)8 set to zero, it is apparent 

that the after-tax r~turn on equity to investors is equal to 

the after-tax cost of equity to the corporation. 

An equilibrium will result when the equality conditions 

in (2) are satisfied. In equilibrium, the marginal investor 
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will be indifferent between holding debt and equity, and t~b 

for the marginal investor will be equal to tc. If tpa is 

assumed to be some positive number, but less than t~, the 

equilibrium conditions are similar, but require: 

(3) (l-L~) = (l-tc ) (l-tpa ) . 

Interesting characteristics of the equilibrium described 

above are that each firm is indifferent to the amount of debt 

in its financial structure, and that one financial structure 

is as value-maximizing as any other financial structure. An 

optimal amount of debt exists for the corporate sector as a 

whole, but no firm has a uniquely-determined contribution to 

the total corporate debt. The MM irrelevancy result holds. 

Recent theory has attempted to extend the Miller model 

in light of state uncertainty. Such extensions permit 

Miller's conclusions to be reexamined in the presence of risky 

debt and potentially unusable tax deductions at the individual 

firm level. 

3.5 THEORY TO BE TESTED 

DeAngelo and Masulis, [1980] examine Miller's 

conclusions after invoking more realistic assumptions about 

the U. S. tax code. In particular, they allow for the 

existence of state uncertainty, substitutes for the debt tax 
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shield, and the possibility that such substitutes may render 

the debt tax shield wholly or partially unusable. Unusable 

deductions a~e generated when the total available deductions 

exceed the level ot state-contingent taxable income2
• In this 

framework, DeAngelo and Masulis demonstrate that each firm 

would not be indifferent to the level of debt in the capital 

structure. 

They begin with a world similar to Miller's except they 

recognize that using debt financing is risky in two ways. 

First, in certain states of nature income may be inadequate 

to retire the debt (the lender's risk of debt), and second, 

in certain states of nature the debt tax shield will be 

completely or partially unused because of inadequate levels 

of income (a borrower's risk of using debt). The first risk 

characteristic of debt will not result in any deviation from 

Miller's conclusions. Miller's results would still hold using 

risky debt and risk-adjusted required rates of return (to 

2 This of course ignores the possibility of utilizing 
excess deductions by using the carry-over provisions in the 
tax code. However, as pointed out by DeAngelo and Masulis 
[1980], the conclusions generated by ignoring carryover 
provisions also hold when taking into account the carry-over 
provisions. This is the case because the present value of the 
tax savings from carryover deductions is less than the 
present value of current deductions, ceteris paribus. 



42 

compensate lenders for accepting some default risk). The 

second risk aspect of debt will modify Miller's conclusions. 

DeAngelo and Masulis cite tax code rules providing ~or 

the reduction of taxable income by noncash deductions such as 

depreciation, depletion, and amortization. They also 

recognize code provisions permitting the use of tax credits 

(subject to statutory limitations) such as the investment tax 

credit to offset actual tax liability. These noncash 

deductions and tax credits are identified as the possible 

substitutes for the debt tax shield (nondebt shields). Other 

authors have added certain cash expenditures to this list if 

they are currently deductible, but benefit future tax periods. 

For example, discretionary advertising and research and 

development costs are recognized as such expenditures by 

Bradley, Jarrell, and Kim [19841. 

The DeAngelo and Masulis model assumes that there is a 

cross-sectionally constant corporate tax rate and cross

sectionally heterogeneous personal tax rates, where the 

personal tax rate on debt income is always greater than the 

personal tax rate on equity income. These assumptions are 

consistent with Miller [771. In the one period model 

developed by DeAngelo and Masulis, there are four possible 
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continuous intervals of state-contingent income. In the first 

interval [O,St}, cash income (let income be defined in this 

context as the income remaining before payments to debtholders 

but after all other cash expenses) ranges from zero to just 

enough to cover the debt payment. In this state, the firm 

defaults on its obligations to debtholders, and the firm is 

unable to utilize any of the debt tax shield substitutes. In 

the second state interval [Sl,S2]' no default occurs, and the 

firm has no tax liability after partial utilization of the 

debt tax shield substitutes. Exactly at the point s21 all 

non-cash deductions are fully utilized while no tax credits 

are utilized3
• In the third interval [S2,S3]' the corporate 

tax liability is zero and the noncash deductions are fully 

utilized while only a portion of the tax credits are used due 

to statutory limitations4
• Exactly at the point Slf all 

credits and all noncash deductions are completely used and the 

tax liability is zero. Finally, in the fourth interval [S3'S] 

3 In a one period model, it is of course convenient to 
ignore any code features permitting carry-overs of unused 
credits. The conclusions generated in this environment would 
still hold however if a carry-over credit has a lower present 
value than a currently-usable credit. 

4 The nonrefundable nature of these credits would be 
descriptive of most real-world tax credits. 
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the tax liability is positive after full utilization of all 

tax shields. 

In this model, DeAngelo and Masulis decompose the value 

of the firm into the separate values of debt and equity. The 

model assumes that risk-neutral investors have homogeneous 

expectations over the likelihood of state outcomes. The value 

of debt and equity in each state interval can then be computed 

and summed to find the value of the firm. 

The important result that emerges from these valuation 

equations is that the value of the firm is sensitive to the 

amount of debt employed by the firm. Furthermore, three 

determinants of the value sensitivity are identified. These 

determinants reflect the relative probabilities of the actual 

income falling into the second, third, or fourth state outcome 

space. Events which change the level of debt tax shield 

substitutes (such as the passage of ERTA) would affect this 

probability by changing the relative sizes of the state 

outcome spaces. The first determinant is the probability of 

full utilization of the marginal debt tax shield (state 

outcome space number 4). The second determinant is the 

probability of losing part of the earned tax credits because 

of statutorl' l~.:nitations on refundability, or limits on the 
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amount of tax liability that may be offset by tax credits 

(state outcome space 3). The final determinant is the 

probability of completely losing the tax shield on the 

marginal debt (state outcome space number 2). From this 

analysis, they conclude that a unique capital structure exists 

for each firm independent ~f bankruptcy cost arguments 1ue to 

the fact that (page 13): 

... [t]here is a constant expected marginal personal tax 
disadvantage to debt while positive tax :;n.leld 
substitutes imply that the expected marginal corporate 
tax benefit declines as leverage is added to the capital 
structure. At the unique optimum, the expected marginal 
corporate tax benefit just equals the expected marginal 
personal tax disadvantage of debt." 

The changes in the statutory rates of cost recovery 

following the passage of ERTA, and their likely impact on the 

relative sizes of the state outcome spaces imply certain 

corporate responses in the context of the DeAngelo and Masulis 

theory. In the next section, these predictable implications 

are stated in terms of testable hypotheses. 

3.6 DEVELOPMENT OF HYPOTHESES 

From the DeAngelo and Masulis model two hypotheses relevant 

to this paper are suggested (stated in the alternate form): 

Hl Holding investment and all other factors constant, 
increases in debt tax shield substitutes will cause 
firms to decrease the proportion of debt used in the 
capital structure. 



H2 In cross-sectional analysis of firms' financial 
structures, the proportion of debt in the capital 
structure will be inversely related to the amount 
of available debt tax shiald substitutes (as a 
percentage of market value) . 
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The passage of ERTA provides an excellent opportunity to 

perform the time-series test of H1. ERTA permits more rapid 

r~tes of cost recovery on both real and personal assets placed 

in service after 1980. The faster write-offs translate into 

larger annual depreciation deductions after 1980 for firms 

with significant levels of investment in depreciable assets. 

As a result, the level ot available debt tax shield 

substitutes (for a given level of investment) should be 

comparatively larger after 1980. Unlike H1, a test of H2 does 

not require a time-series event such as the passage of ERTA. 

Recently, Dammon and Senbet [1988], have extended the 

DeAngelo and Masulis analysis by requiring both the investment 

and financing decision to be endogenous to the model. In this 

paper, they demonstrate that a firm's reaction to an increase 

in the level of substitutes for the debt tax shield may be 

inconsistent with the DeAngelo and Hasulis predictions when 

the level of investment is allowed to vary simultaneously with 

the level of debt. 
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Because a change in the level of debt tax shield 

substitutes (such as the rate of cost recovery) affects the 

net f·resent value 

Dammon and Senbet 

(NPV) of projects under consideration, 

propose that there are actually two 

simultaneous reactions by affected firms. First, there is a 

"substitution effect," recognized by DeAngelo and Masulis, 

which results in capital structure shifts between debt and 

equity. Second, there is an "income effect" which results in 

a change in the optimum level of investment. The income 

effect can be characterized as the change in the level of 

investment that is optimally required because of changes in 

the level of debt tax shield substitutes. The optimal level 

of investment (at the individual corporation level) is 

sensitive to modifications in the level of nondebt tax 

shields, due to the cash flow impact of the new level of 

nondebt tax shields on the NPV of projects at the margin. 

DeAngelo and Masulis do not deal with an income effect 

because the level of investment is exogenous to their model. 

In the Dammon and Senbet model, the observed corporate 

reaction may be regarded as the net effect of the substitution 

and income effects. An important conclusion (consistent with 

the DeAngelo and Masulis paper) is that both the real and 
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financial decisions of the firm affect the firm's value, and 

they are not independent managerial decisions. 

Dammon and Senbet begin by modifying the DeAngelo and 

Masulis model to make output a function of the random state, 

and the level of investment. The definition of the state 

space is conceptually similar to the DeAngelo and Masulis 

definition. In the model, the marginal value of debt is 

determined by the present value of the corporate tax advantage 

of debt relative to the present value of the personal tax 

disadvantage of debt. The marginal value of the capital input 

is determined by the interrelationship of four terms: (1) the 

marginal product of capital, (2) the personal tax imposed on 

bondholders from the marginal product of capital over all 

bankruptcy states, (3) the corporate taxes imposed on the 

marginal product in states where bankruptcy does not occur, 

and (4) the cost of capital at the margin. The value of the 

third term obviously depends directly on the level of nondebt 

tax shields. 

The Dammon and Senbet extensions to the DeAngelo and 

Masulis paper suggest additional hypotheses to be 

investigated. The first hypothesis is an investigation of 

the income effect: 
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H3 If the expected income effect is positive, an increase 
in the level of nondebt tax shields will lead to an 
increase in the optimal size of the firm. 

Logically, the optimal size of the firm should increase in 

response to anticipated larger tax savings from an increased 

level of nondebt tax shields on prospective capital projects. 

The larger levels of nondebt tax shields arise from the faster 

rates of cost recovery provided by ERTA and should result in 

an improved NPV on projects under consideration. This in 

turn should warrant the approval of a larger capital budget 

and result in an increase in the overall size of the firm. 

This hypothesis is consistent with the policy makers' intended 

response to the new depreciation provisions in ERTA as 

evidenced by the following passage summarizing congressional 

committee reports5
: 

[A]ccordingly, the Congress concluded that tax 
reductions were urgently needed to stimulate capital 
formation. 

In hearings on tax reduction, the tax-writing 
committ~AS heard numerous witnesses testify that a 
restructur1ng of depreciation allowances for tax purposes 
would be an effective way of stimulating capital 
formation. . .. 

This will provide incentives for investment spending 
and will contribute immediately to cash flow for the 
financing of such spending. 

5 Again, refer to the source cited in footnote 11, 
Chapter 1, and see pages 1392 and 1393. 
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If H3 holds, the present value of the tax savings 

generated by the larger nondebt tax shield constitutes a 

great~r part of the return on new projects than on existing 

projects (assuming assets in place are not entitled to the 

benefits of the larger nondebt tax shields, as under the 

provisions of ERTA). This suggests another hypothesis which 

can be tested with data generated by the passage of ERTA: 

H4 An intra-firm increase in the level of available 
nondebt tax shields will lead to an increase in the 
optimal level of nondebt tax shields as a percentage 
of expected earnings and in absolute value. 

Given that the level of nondebt tax shields as a 

percentage of expected earnings is increasing, the level of 

the debt tax shield will be decreasing (holding production 

technology constant'): 

H5 An intra-firm increase (decrease) in the level of 
nondebt tax shields as a percentage of expected 
earnings will result in a reduction (an increase) 
in the debt tax shield as a percentage of expected 
earnings. 

Furthermore, the refinements to the DeAngelo and Masulis 

arguments made by Dammon and Senbet suggest an alternative 

, Holding the production technology constant provides 
assurance that the relative probabilities over the state 
outcome space remain unchanged, with the exception of the 
changes resulting from the increased level of debt tax shield 
substitutes. 



51 

version of the cross-sectional test of the substitution effect 

(H2). Their model (which permits state uncertainty) indicates 

that in cross-sectional tests only those firms that employ 

similar production technologies will have a negative 

correlation bet\':c:::fl Lh.:: level cf the debt tax shield and the 

level of debt tax shield substitutes. Intuitively, this 

result stems from differing relative magnitudes of income and 

substitution effects across firms, as well as cross-

sectionally differing probabilities over the state outcome 

space. Therefore, a modified version of H2 will be tested 

also: 

H2a Holding production technology constant, there will 
be an inverse cross-sectional relationship between 
the proportion of debt in the capital structure and 
the level of debt tax shield substitutes. 

To test the hypotheses that have been developed in this 

chapter, it is necessary to identify relevant tests, select 

a data base, and find appropriate empirical variables. The 

next chapter discusses these practical aspects of the study 

including a summary of previous research in this area. 
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CHAPTER 4 

EMPIRICAL INVESTIGATION 

4.1 INTRODUCTION 

The contents of this chapter describe the empirical 

research design that is used to test the hypotheses 

developed in Chapter 3. The discussion includes a review of 

the previous research that is relevant to the area of this 

study including' the results, research design, proxy 

variables, and implications for this study. The chapter 

gi ves an overview of the tests of the hypotheses that are 

conducted by utilizing data from the annual COMPUSTAT data 

base. The discussion identifies the empirical variables 

that ar.e used in the tests, and the screening criteria that 

are used to identify usable observations. 

4.2 PREVIOUS EMPIRICAL WORK 

An interesting contrast in the capital structure 

literature is the volume of empirical work relative to the 

amount of analytical research. The historical dominance of 

the analytical approach is understandable however, in light 

of the partial equilibrium focus of the early theory, and 

its dependence on assumptions which are difficult to 
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operationalize. More powerful tests of the theory are now 

possible with the recent theoretical contributions of Dammon 

and Senbet. 

Early empirical tests of concepts relative to this 

paper focused on tests at the industry level. Bowen, Daley, 

and Huber [1982] found cross-sectional differences in 

leverage ratios across industries and support for an inverse 

relationships between nondebt tax shields and debt level 

across industries. This evidence would tend to provide 

limited support for the cross-sectional substitution effect 

(H2) • 

Boquist and Moore [1984] found that the conclusions of 

Bowen, Daley, and Huber did not hold when the analysis was 

focused at the iirm level rather than the industry level. 

Boquist and Moore's findings ranged from support for an 

insignificant inverse relationship between the level of debt 

and nondebt tax shields to support for a statistically 

significant positive correlation. 

Bradley, Jarrell, and Kim [1984] provide the most 

noteworthy of the limited empirical tests of the theory 

conducted to date. Their paper utilized data on 821 firms 

from the annual COMPUSTAT tape over the period 1962-1981. 
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Their analysis is cross-sectional in nature and their 

conclusions are inapplicanle to all hypotheses generated in 

this paper except H2, which deals with the existence of a 

cross-sectional substitution of debt related tax shields for 

nondebt tax shields. Bradley, Jarrell, and Kim did find 

evidence which strongly refutes the existence of a 

substitution effect when the nondebt tax shield is defined 

as depreciation plus investment tax credit. 

Tre Bradley, Jarrell, and Kim study was not designed to 

test the DeAngelo and Masulis theory specifically, but 

rather to assimilate several theories dealing with capital 

structure and attempt to explain differences in debt ratios 

across firms and industries. They found that most of the 

variance in debt ratio across firms could be explained by 

industry factors rather than firm-specific factors 

(particularly when regulated firms were included in the 

sample) . However, their research design did not control 

for potentially confounding theoretical determinants of debt 

ratios, or provide controls for cross-sectional 

dissimilarity in production technology (as suggested by 

Dammon and Senbet) in their cross-sectional tests. As 

discussed later in this chapter, a special concern is the 
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absence of a feature in Bradley Jarrell and Kim's research 

design to control for differences across firms in their 

ability to collateralize debt. 

4.3 DATA SOURCE USED TO TEST HYPOTHESES 

The data used to test the hypotheses enumerated in 

Chapter 3 of this study are extracted from the 1988 

COt-1PUSTAT tapes and include information on firms listed on 

either the New York or American stock exchange. In the 

cross-sectional tests of the substitution effect (H2 and 

H2a), data on specific firms are used if the firms meet the 

criteria in TABLE 4.1 for each year involved in a particular 

testl. 

The support for using these p(~ticular screening 
criteria follows: 

1. Obviously fir~s with no debt are unable to respond 
to increases in substitutes for the debt tax shield by 
reducing the level of debt. 
2. Using the relative magnitude of net property, 
plant, and equipment as a criterion provides an 
opportunity for a more powerful test of the hypotheses 
by providing assurance that the nondebt tax shield is 
of a sufficient magnitude to warrant managerial 
attention. 
3. Regulated industries response to tax incentives may 
be peculiar because of rate regulation and potential 
loss of the tax incentives to customers. Financial 
firms are excluded because their accounts are not 
easily compared to other firms. 
4. If the firm has a significant level of foreign 
involvement, the firm may be more responsive to foreign 
tax legislation than domestic legislation. 



TABLE 4.1 
DATA SCREENING CRITERIA 

1. The firm incurred interest expense and had long
term debt in the capital structure. 

2. The firm had a net book value pf property, plant, 
and equipment> 20% of total assets. 

3. The firm was not a member of a financial or 
regulated industry. 

4. The firm's foreign income tax expense was < 30% of 
federal income tax expense. 

5. The firm had no missing data on variables relevant 
to a particular test. 
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The time-series tests utilize the same set of criteria as 

the cross-sectional tests with the exception that criterion 

number two is dropped. 

While the employment of these criteria will facilitate 

more powerful tests (as discussed in endnote number 1) of 

the theory than would be possible without them, it should be 

recognized that these criteria make it more probable that 

certain types of firms will be inc.ud~d in the sample. In 

particular, very large firms may be less likely to be 

included in the sample than other firms because of their 

tendency to have significant foreign operations. Further, 

in the cross-sectional tests manufacturing firms are more 
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likely to be included in the test sample than other firms 

because of their relatively larqe investment in property, 

plant, and equipment. Nonetheless the results of the 

tests should not be unduly influenced by a particular 

industry, firm size, or production technology because of the 

employment of these criteria. The tests are conducted on 

firms representing a very broad range of industry 

classifications and production technologies. Also, although 

some very large firms may be omitted from the test sample, 

the remaining firms are still relatively large considering 

the requirement that they ~ust be listed on one of the two 

major U. S. exchanges to enter the sample. 2 

4.4 IDENTIFICATION OF EMPIRICAL VARIABLES 

Before discussing the specific empirical approaches to 

testing the hypotheses, it will be useful to discuss the 

empirical surrogates used for the theoretical variables. 

Although the term "nondebt tax shield" certainly includes 

amortization (of intangible assets) and depletion (of 

natural resources), operating loss carry-overs, as well as 

2 The actual impact of these criteria on the types 
of firms included in the sample is discussed in some detail 
in Chapter 5. 
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depreciation and tax credits; this study initially examines 

only the latter two components. This focus is consistent 

with BrZidley, Jarrell and Kim and appropriate in light of 

ERTA's lack of provisions affecting incentives to acquire 

intangible or natural resource assets. Likewise, this 

approach is reasonably consistent with Boquist and Moore' 5 

definition: investment tax credit plus depreciation and 

operating loss carry-forwards. Since the major incentive 

provisions in ERTA deal primarily with depreciation and to a 

lesser extent tax credits, this narrow definition is 

appropriate. 

The actual amount of depreciation claimed for tax 

purposes is unavailable from the Cornpustat data base. 

However, a reasonable surrogate measure is depreciation 

claimed for financial accounting purposes (book 

depreciation) and alternatively, the same measure adjusted 

by the annual inc::ement to any balance sheet deferred tax 

account (adjusted book depreciation). Such an adjustment is 

impure in the sense that changes in the level of the 

deferred tax account are affected by timing differences 

other than depreciation. Nevertheless, this measure of 

depreciation should be a reasonable surrogate for actual tax 
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depreciation. This study initially tests relevant hypotheses 

using both measures of depreciation. 

The nondebt tax shield initially is alternatively 

defined as investment tax credit plus book depreciation, or 

investment tax credit plus adjusted book depreciation. The 

definition which appears to produce stronger support for the 

DeAngelo and Masulis framework in the cross-sectional tests 

is subsequently used in the time-series tests. 

The appropriate empirical measure to use for the debt 

tax shield is also debatable. Prior studies have used 

different surrogates. Bradley, Jarrell, and Kim used the 

book value of long-term debt, while Boquist and Moore used 

the book-value of interest-bearing debt. This study tests 

all relevant hypotheses using two different measures: 

interest expense, and the book value of long-term debt. As 

with the alternative definitions of the nondebt tax shield, 

the definition of the debt tax shield that appears to 

provide more support for the DeAngelo and Masulis framework 

in the cross-sectional tests is used in the time-series 

tests. There are theoretical advantages and disadvantages 

of using each of the measures. 

The apparent advantage of using total interest expense 
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is that it would appear to capture most of the explicit, 

tax-deductible costs associated with debt. At the same 

time, as recognized by Boquist and Moore total interest 

expeuse ignores implicit debt costs associated with 

noninterest-bearing debt, and on average, half of a firm's 

debt bears no explicit interest cost. To the extent that an 

interest cost is built into materials, supplies, labor, etc. 

which are purchased on account, any explicit measure of 

interest expense is understated. Also, this measure largely 

ignores liquidity, profitability, and cyclical affects on 

the use of short-term interest-bearing debt which may 

overwhelm tax-motivated reasons for using short-term debt. 

An additional weakness associated with total interest 

expense is its failure to capture the amount of interest 

that is capitalized rather than expensed. For example, the 

debt costs associated with many capital projects under 

construction will not be included in the total interest 

expense nu~ber. Additional noise is present in this 

variable from the required FASB treatment of capital leases. 

This noise is attributable to the difference in treatment of 

capital leases by FASB and the IRS. Specifically, while 

FASB requires the capital lease to be amortized much like 
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debt, the IRS permits the lease payment itself to be 

deducted. 

Alternatively, using long-term debt may provide a 

measure which more clearly captures management's long-term 

intent regarding the debt tax shield. This is attributable 

to the fact that long-term debt is only minimally impacted 

by short-term changes in: interest rates, inventory cycles, 

profitability, collection of accounts, etc. The level of 

short-term debt is much more susceptible to fluctuations 

induced by reasons other than managing the tax liability. 

Unfortunately, using long-term debt as the measure of the 

debt tax shield may also ignore some short-term debt which 

reflects explicit managerial intentions about the magnitude 

of the nondebt tax shield. Specifically, interest-bearing, 

short-term debt may reflect management's intentions 

regarding the debt tax shield. Adjusting the level of short

term debt is predictably less costly than adjusting the 

level of long-term debt. It may be argued then that 

management uses short-term debt to fine tune the level of 

the debt tax shield. 

The interest expense on long-term debt might also be a 

viable empirical surrogate for the debt tax shield. 



62 

Unfortunately, information on this variable is missing on 

approximately 15% of the COMPUSTAT firms and it is therefore 

not a viable candidate. 

Several of the hypot~eses r~quire variables to be 

standardized by expected earnings. The identification of an 

appropriate empirical surrogate for expected earnings 

re~Jires two judgments. The first judgment involves 

selection of the most appropriate measure of earnings. This 

study utilizes "earnings from operations before 

depreciation." This surrogate, which is consistent with the 

BOquist and Moore study, is more appealing than the 

alternatives because it indicates the level of income that 

remains prior to deducting the expenses relevant to this 

study: depreciation and interest. Alternative proxies 

would include "earnings before interest and taxes" and "net 

earnings." The problem with these two conventional 

financial statement numbers is that they do not easily 

relate the magnitude of income to the magnitude of the debt 

and nondebt tax shield. For example, using "earnings before 

interest and taxes" captures the amount of income that may 

be sheltered by the debt tax shield, but the nondebt tax 

shield has already been deducted in the "cost of goods sold" 
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and "selling and administrative expenses." Thus, it is 

difficult to infer anything about managerial intent from 

comparing the depreciation tax shield to a level of income 

that remains after deducting depreciation. 

The second judgment entails selection of a surrogate 

for management's expectation of earnings from operations. 

This study utilizes actual earnings from operations 

(operating earnings) as such a proxy (this is likewise 

consistent with Boquist and Moore [1984]). 

4.5 TESTS OF TIME-SERIES SUBSTITUTION EFFECT (H1 AND H5) 

A test of the time-series substitution of nondebt tax 

shields for debt tax shields (H1) is technically impossible 

if the purported income effect (resulting from a change in 

the level of debt tax shield substitutes) identified by 

Dammon and ~enoet 1S present. Only when the hypothesis test 

utilizes an effective control for the income effect is a 

test of the pure substitution effect (H1) possible. Dammon 

and Senbet suggest that the income effect can be neutralized 

if the relevant variables are standardized by expected 

earnings. If this is done, the resulting test of Hl (which 

predicts a time-series substitution effect while holding 

investment constant) reduces to a test of H5 (a time-series 
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substitution effect observed when investment changes). 

The test of H5 utilizes the information on all firms 

that meet the list of criteria in TABLE 4.1 and have no 

missing data for both the pre-ERTA and post-ERTA years which 

are relevant to the test. The pre-ERTA era is defined as 

fiscal year 1980 and earlier, and the post-ERTA era is 

defined as calendar year 1981 and thereafter'. For each 

sample firm, a ratio of the debt tax shield to operating 

earnings (debt ratio) and the nondebt tax shield to 

operating earnings (nondebt ratio) are computed for the 

relevant pre and post-ERTA years. This facilitates two 

tests of H5. 

First, a one-tailed difference in means test is 

conducted on the sample's mean debt shield/earnings ratio 

pre-ERTA relative to the sample's mean debt shield/earnings 

ratio post-ERTA. Second, a rank correlation test (as 

suggested by Bowen, Daley, and Huber) is conducted relating 

for each firm the magnitude of the change in the (pre-ERTA 

to post ERTA) nondebt ratio and the (pre-ERTA to post ERTA) 

l The testing of alternative years is necessary because 
it is not apparent how quickly firms react to potential or 
actual tax incentives. 
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change in the debt ratio. Also, the firms are stratified 

into three subgroups based on the magnitude of the change in 

the nondebt ratio. The expectati~n is that there will be a 

monotonic relationship across the subgroups in the magnitude 

of the average change in the debt ratio. If the hypothesis 

holds, the subgroup with the largest positive change in the 

nondebt ratio should have the largest negative change in the 

nondebt ratio. Additional tests are discussed in Chapter 6. 

4.6 TESTS OF H2 AND H2A: CROSS-SECTIONAL TESTS 

Of principal concern to this paper is the reaction of 

firms to the tax incentives in ERTA. Although cross

sectional tests provide little evidence as to how firms 

reacted to these specific incentive provisions, they are 

important to this study for at least two reasons. First, if 

the "substitution effect" discussed in Chapter 3 is a 

plausible reaction by firms to ERTA, evidence of this 

possibility should be detectable in properly designed cross

sectional tests. Further, cross-sectional evidence of a 

substitution effect will support evidence of a time-series 

substitution effect. For example, if the cross-sectional 

data generally indicates that firms with high levels of 

nondebt tax shields have relatively low levels of debt tax 



66 

shields, and vice versa, evidence confirming a time-series 

substitution of nondebt tax shields for debt tax shields 

becomes more believable. 

The second reason that cross-sectional tests are 

important to this study is that they help identify empirical 

proxies for the theoretical variables. Given that certain 

proxies outperform others in cross-sectional versions of the 

relevant theory, they can be identified as leading 

candidates to proxy for theoretical variables in the more 

crucial time-series tests. 

Ideally, the test of H2 would simply require 

computation of the correlation (across firms) between a 

measure of the nondebt shield for each sample firm scaled by 

that firm's market value and a measure of the debt tax 

shield for each firm scaled by the market value of that 

firm. The expectation would be that firms with high levels 

of nondebt tax shields would have comparably small levels of 

debt tax shields. Support for H2 would be a significant, 

negative correlation coefficient. However, the likely 

presence of confounding variables dictates the utilization 

of different test variables. 

A review of relevant literature indicates that the 
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nondebt shield/market value ratio is a possible surrogate 

for constraints on long-term debt capacity. Myers [77], 

[84] decomposes the market value of the firm into the value 

represented by existing projects and the value of growth 

opportunities. Using agency cost arguments, Myers 

demonstrates that lenders may be reluctant to accept growth 

opportunities to collateralize loans. Consequently, the 

value of assets in-place serves as a rractical cap on the 

amount of long-term debt that a firm can issue. Given that 

the book value of the assets in-place is highly correlated 

across firms with the market , .. lue of those assets; it must 

follow that the book value of assets in-place is a 

reasonable proxy for this maximum debt constraint. Further, 

it is probable that the size of the nondebt tax shield is 

positively correlated with the book value of the assets. 

The ratio of the nondebt tax shield to the market value of 

the firm then becomes a possible surrogate for the firm's 

debt capacity as presented in the Myers's framework. 

Consequently, in computing cross-sectional correlations 

between a firm's nondebt shield and debt shield, with each 

variable being scaled by the firm's market value, a positive 

correlation might be observed. This positive correlation 
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would simply indicate that there is a correlation between a 

firm's debt capacity and the amount of debt it issues. The 

existence of a cross-sectional substitution effect would not 

be detected. 

For the cross-sectional substitution effect to be 

observed, the test variables must be free of the effect5 cf 

debt capacity constraints. Initially, it would appear that 

an effective response to this confounding debt constraint 

would be to change the denominator of the two ratios from 

market value to book value. Unfortunately, there may be 

another debt constraint which defines a lower long-term debt 

capacity than the one presented in the Myers's framework. 

The ratio of nondebt tax shield/firm book value would be 

positively correlated with this lower constraint. 

It is well documented in the finance literature that 

the matching of the maturity of an asset with the maturity 

of the liability used to acquire that asset, is frequently 

an efficient strategy to minimize price risk or reinvestment 

risk. For example, a pension fund selecting individual 

securit.i.es to create a bond portfolio can immunize against 

changes in market rates of interest by selecting a portfolio 

which has a duration equal to the pension fund's planning 
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period (see Bierwag [1987]). 

Van Horne [1969] suggests that a similar matching 

(sometimes referred to as hedging) of the maturities !)f 

corporate assets with corporate debt, immunizes the firm 

from changes in the value of the debt resulting from 

fluctuations in the prevailing market interest rate. Using 

this logic, it can be argued that firms will tend to use 

long-term debt to fingnce permanent assets (consisting 

mostly of fixed assets as well as permanent current assets) 

and short-tpt'm debt to finance temporary assets. To the 

extent this matching is descriptive of actual firm behavior, 

the maturity of the debt will be correlated with the life of 

the assets, and the amount of long-term debt in the capital 

structure is limited by the value of permanent assets. A 

similar maturity matching argument could be made in light of 

agency costs and imperfect or costly monitoring (see Fama 

[1978]), or maximizing the use of secured debt to minimize 

the value of contingent claims (see Scott [1977]). Thus, if 

the test variable is defined as the nondebt tax shield/book 

value of ass~ts, the variable is likely to be a proxy for 

the maturity matching constraint on long-term debt capacity. 

The obvious response to control for this latter debt 
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capacity constraint is to replace the denominator in the 

ratios with some measure of the value of permanent firm 

assets. The variable would then be free of the debt 

capacity constraints in both contexts discussed above. 

A reasonable proxy for this measure of permanent assets 

is the sum of the net book values of all non-current assets, 

or alternatively, the net book value of property, plant, and 

equipment. This study utilizes the latter measure in tests 

of the hypothesized cross-sectional substitution effect (H2 

and H2a). Although both measures ignore any permanent 

portion of current assets which might be financed by long

term debt, such an exclusion is justified by the likelihood 

that the portions of permanent current assets and fixed 

assets financed by long-term debt are cross-sectionally 

dissimilar. 

One reason for the dissimilarity is due to differences 

in agency costs of debt (secured by permanent current 

assets) across industries (Fama [1978]). For example, one 

industry might be characterized by large levels of 

(permanent) accounts receivable while another industry may 

have low levels of accounts receivable and large levels of 

(permanent) inventory. To the extent the agency costs of 
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monitoring these two types of assets are different, one 

industry might finance the permanent current assets 

predominantly with equity while the other industry 

predominantly uses debt. Consequently, the amount of 

permanent current assets financed with ~ebt may largely be 

determined independent of tax arguments, and the use of 

empirical surrogates for the permanent current assets wuuld 

s:i.mply add noise to the tests. 

The test of the cross-sectional sUbstitution effect 

(H2) consists of computing correlations between the nondebt 

shield/permanent assets and the book value of long term 

debt/permanent assets. This test is repeated for each of 

the years between and including 1977 and 1986 using annual 

data on the COMPUSTAT tape. A secondary test is also 

employed. 

The tests of the cross-sectional substitution effect 

with controls in place for cross-sectional variation in 

production technology (H2a) are similar to the tests of H2. 

The notable difference is that the tests are conducted 

"intra-industry" as an imperfect control for production 

technology. The empirical surrogates for "permanent 

assets" undoubtedly also provide some measure of production 
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control for the actual tests of H2 and H2a. Tests of H2a 

are conducted on the same set of firms used to test H2. 

Each firm in the original sample is assigned to an industry 

grouping, and cross-sectional correlations are computed for 

each group. The procedure for grouping the observations is 

discussed in detail in Chapter 5 along with the specifics on 

the tests of H2a. 

One notable weakness in this simple correlation test 

design is the lack of any control for income. However, when 

the debt and nondebt shields are scaled by net property, 

plant, and equipment, some control for the level of income 

is provided if operating income and net property, plant, and 

equipment are positively correlated. Further the intra

industry tests o! H2a provide additional controls for income 

assuming the return on assets is similar within each 

industry. 

4.7 TESTS OF THE INCOME EFFECT (H3) 

The third hypothesis suggests that firms may have 

responded to ERTA in a way that is consistent with the 

"income effect," or in other words, in a manner consistent 

with the legislative rhetoric surrounding the passage of 

ERTA. If firms responded to ERTA by increasing their level 
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of investment, this response may be observed by comparing 

historical rates of qrowth in investment in the pre-ERTA 

years to rates of qrowth in the post-ERTA years. A test of 

H3 provides some insight about the extent to which companies 

responded to the incentive provisions in ERTA by changing 

firm-size in a way that is inconsistent with (year to year) 

pre-ERTA changes in firm-size. The first test of H3 

examines annual percentage chanqes in qross assets in the 

pre-ERTA years relative to the post-ERTA years. If firms 

responded as sugqested in H3, the percentaqe chanqes in 

qross assets post-ERTA should be larger than the percentage 

changes prior to the passaqe of ERTA. 

A second test of H3 relates the deqree of capital 

intensity of the firm to the change in qrowth rates from the 

pre-ERTA to post-ERTA years. A positive correlation between 

capital intensity and change in qrowth rates is expected. 

This is simply due to the fact that capital intensive firms 

are recipients of relatively larger benefits under ERTA than 

other firms. Capital intensity is operationally defined as 

the ratio of net property, plant, and equipment (depreciable 

assets) to total assets. 

4.8 ADDITIONAL TESTS OF THE INCOME EFFECT (H4) 
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The fourth hypothesis suggests that if firms responded 

to ERTA in a way that is consistent with the income effect, 

the growth in investment should be attributable to the 

depreciation provisions in ERTA. Simply stated, this 

requires the depreciation tax shield to constitute a greater 

portion of the return on the ERTA-sponsored investment than 

on the investment base existing before ERTA's passage. Two 

tests are used to examine H4. First, the nondebt ratio (as 

defined earlier and in TABLE 4.3) is computed for all sample 

firms and compared in the pre-ERTA to the post-ERTA years. 

A second test uses a nonparametric procedure relating the 

number of firms experiencing an increase in the nondebt 

shield/earnings ratio after ERTA to the total number of 

firms in the sample. The expectation (absent the ERTA 

effect) is that an increase is as likely as a decrease in 

the ratio. 

4.9 SUMMARY OF DEFINITIONS AND HYPOTHESES TO BE TES'rEr 

A summary of the hypotheses to be tested apliJcars in 

Table 4.2. Table 4.3 contains definitions of the empirical 

variables and important terminology used in the discussion 

in Chapters 3 and 4. The order in which the definitions 

appear in the table is approximately the same order in which 
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they are discussed in the text. 

In addition to the tests outlined in the preceding 

parts of this chapter, other tests are conducted where 

warranted. When further tests are conducted, the discussion 

of the tests is found in the text that follows under the 

sectional headings 

hypotheses. 

dealing with tests of specific 

The results of the tests of the hypotheses appear in 

chapters 5 and 6. In Chapter 5, the results of all tests 

dealing with the cross-sectional substitution effect (H2 and 

H2a) are reported. Preceding the discussion on the results 

of each test is an explanation and justification of the 

test. 



TABLE 4.2 
LIST OF HYPOTHESES 

H2 In cross-sectional analysis of firms' financial 
structures, the proportion of debt in the capital 
structure will be inversely related to the amount 
of available debt tax shield substitutes. 

H2a Holding production technology constant, there will 
be an inverse cross-sectional relationship between 
the proportion of debt in the capital structure 
and the level of debt tax shield substitutes. 

H3 If the expected income effect is positive, then an 
increase in the level of nondebt tax shields will 
lead to an increase in the optimal size of the 
firm. 

H4 An intra-firm increase in the level of available 
nondebt tax shields will lead to an increase in 
the optimal level of nondebt tax shields as a 
percentage of expected earnings and in absolute 
value. 

H5 An intra-firm increase (decrease) in the level of 
nondebt tax shields as a percentage of expected 
earnings will result in a reduction (an increase) 
in the debt tax shield as a percentage of expected 
earnings. 
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TABLE 4.3 
EMPIRICAL DEFINITIONS OF VARIABLES AND TERMINOLOGY· 

1. DEPRECIATION: The amount of depreciation claimed 
for financial accounting purposes. 

2. ADJUSTED BOOK DEPRECIATION: The amount of 
depreciation claimed for financial accounting 
purposes adjusted by any change in the deferred 
tax account. 

3. NONDEBT TAX SHIELD OR DEBT TAX SHIELD S~JBSTITUTES: 

Alternatively defined as DEPRECIATION plus 
investment tax credi t or ADJUSTED BOOK 
DEPRECIATION plus investment tax credit. 

4. DEBT TAX SHIELD: Alternatively defined as the 
book-value of long-term debt or total interest 
expense. 

5. NONDEBT RATIO: The nondebt tax shield divided by 
net property, plant, and equipment. 

6. DEBT RATIO: The debt tax shield divided by net 
property, plant and equipment. 

7. OPERATING EARNINGS: Refers to actual earnings 
before depreciation, interest and taxes. 
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The empirical variables are extracted from the 
1988 annual Compustat tape. Operationally, the empirical 
variables are defined as the following data items on the 
Compustat tape: 

VARIABLE 
DEPRECIATION 
ADJUSTED BOOK DEPRECIATION 
INVESTMENT TAX CREDIT 
LONG-TERM DEBT 
TOTAL INTEREST EXPENSE 

DATA ITEM ON TAPE 
103 
103 + 50 
51 

9 
15 

NET PROPERTY, PLANT AND EQUIP. 
OPERATING EARNINGS 

8 
1 ., 
... .,> 



TABLE 4.3 
continued 

8. PRE-ERTA YEARS: Refers to calendar year 1978, 
1979, or 1980. 

9. POST-ERTA YEARS: Refers to calendar year 1981, 
1982, or 1983. 
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10. CROSS-SECTIONAL TESTS: Refers to tests for the 
existence of a cross-sectional substitution of non debt 
tax shields for debt tax shields, with (H2a) , and 
without (H2) controls for differences across firms in 
production technology. 

11. TIME-SERIES TESTS: Tests for whether corporate 
growth is fostered by an increase in the level of 
the nondebt tax shield [referred to as the income 
effect (H3)]; and, a time-series substitution 
effect (H4 and H5) . 

12. PERMANENT ASSETS: Net book-value of property, 
plant, and equipment. 



CHAPTER 5 

RESEARCH RESULTS ON CROSS-SECTIONAL TESTS 

5.1 INTRODUCTION 
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This chapter reports the results of tests for the 

existence of a cross-sectional substitution of debt tax 

shields for nondebt tax shields. In these tests, 10 years 

of data (1977 through 1986) are examined using the variables 

that are defined in TABLE 4.3. The first test simply 

computes the correlations between the nondebt ratio and the 

debt ratio across firms. A negative correlati~n is 

interpreted as being consistent with the existence of a 

substitution effect. When the data for all Hi years are 

pooled, the correlations between the nondebt ratio and the 

debt ratio are negative and significant. Overall, examining 

the data on a year-by-year basis, the findings are also 

consist.ent with a substitution effect. When controls are 

used for the difference in production technologies across 

firms, the substitution effect does not appear to be any 

more pronounced than it is in the absence of such controls. 

In short, it is concluded that the evidence is consistent 

with the existence of a cross-se~tional substitution effect, 

but controls for production technology do not improve the 



80 

capability to detect the substitution effect. 

In the following section are explanations and results 

of the cross-sectional tests without controls for production 

technology. Section 5.4 is similar, but reports the results 

of tests which attempt to control for the cross-sectional 

differences in production technology. 

5.2 TEST OF THE CROSS-SECTIONAL SUBSTITUTION EFFECT (H2) 

For tests of th~ cross-sectional substitution effect 

over the years 1977 through 1986, the criteria listed in 

TABLE 4.1 are used to screen usable observations. TABLE 5.1 

lists the sequence in which the criteria are employed, and 

the number (over the ten years of interest) of firms 

remaining in the sample after sequentially applying each 

criterion. 

The numbers which appear in TABLE 5. 1 are based on 

variable definitions (of the debt tax shield and nondebt tax 

shield) listed at the top of TABLE 5.3. The tables that 

follow indicate that the number of observations eliminated 

due to missing data is somewhat sensitive to variable 

definition. Hence, the number of observations eliminated by 

each criterion listed in TABLE 5.1 should be regarded as an 

exact count only for the variable definitions at the top of 
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TABLE 5.3. The numbers will serve only as an approximation 

across alternative variable definitions. 

TABLE 5.1 
SAMPLE OBSERVATIONS 

Original number of observations 

Firms eliminated due to missing data, or because 
they were a member of a financial or regulated 
industry 

Firms eliminated because their net bOOK value of 
property, plant, and equipment was below 20% of 
the book value of total assets 

Firms eliminated because their foreign income tax 
expense exceeded 30% of total income tax expense 

Firms eliminated because they have no long-term 
debt or the data on long-term debt is missing 

Firms eliminated because data on depreciation 
expense is missing l 

34,119 

28,999 

23,223 

19,779 

11,258 

10,464 

Firms eliminated because their debt shield/perreanent 
asset ratio is greater than 1 9,249 

TABLE 5.1 indicates that after employment of the data 

screening criteria, 9,249 observations are usable for the 10 

year period As subsequent tables will indicate, the number 

If the data on the deferred tax adjustment or the 
investment tax credit are missing, the values are set to 
zero and the observations are included in the tests. Only 
when the information on depreciation expense is missing is 
the observation excluded from the sample. 
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of usable observations for any particular year will vary 

from that implied by the average of 925 (9249/10). 

The last two criteria listed in TABLE 5.1 are added to 

the list of criteria detailed in TABLE 4.1 to eliminate 

atypical firms, apparent errors in the data source, and 

extreme outliers. Of particular concern, are observations 

where the debt shi~ld/permanent asset ratios are greater 

than 1. For such a large ratio to appear, the surrogate 

measure for permanent assets (net property, plant, and 

equipment) must be inappropriate. By eliminating these 

firms, the noise they potentially add to the results of 

hypothesis tests (which are otherwise based on observations 

where th~ surrogate measure appears to fit well) is 

removed. 2 

When the firms that have a debt ratio in excess of 
1 are compared to the other firms, it is evident that there 
are distinct dissimilarities. The following table 
summarizes some of the differences (based on the mean values 
of each group) between the groups. 

SUMMARY STATISTICS ON FIRMS WITH DEBT RATIOS 
GREATER THAN 1 AND LESS THAN 1 

Book value of Total Assets 
Long-term debt/Net Property 

Plant and Equipment 
Current assets/Total Assets 
Net Income/Total Assets 

DZBT RATIO >1 DRBT RATIO <1 

$324.6 million 

1.38 
.58 
.046 

$1.139 billion 

.44 

.43 

.092 
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TABLE 5.2 indicates how the final test sample of 9,249 

observations compares with the original sample of 34,119 

observations along the dimensions of size and industry 

class. The industry class comparison is based on the four-

digit industry code as identified by the Compustat variable 

"DNUM." The size comparison is based on net sales and total 

assets. 

Net Property, Plant and 
Equipment/Total Assets 

Number of firms in group 
.27 

1215 
.44 

9249 

The information in the table indicates that the two groups 
of firms are different in a number of dimensions: asset 
composition, size, and profitability. The fact that current 
assets comprise a much larger percentage of total assets, 
while net property, plant, and equipment comprises a much 
smaller percentage of the assets, is apparently the reason 
that the debt ratio is so large in the first group. It 
would also be logical to assume that permanent current 
assets provide a major portion of the security for the long
term debt issued. The largest debt ratio (as defined in 
TABLE 5.2) reported in that group is 3.77. Numbers of this 
magnitude obviously influence the parametric statistics to a 
large extent. If these 1215 observations would have been 
included in the sample, the first result reported in TABLE 
5.3 would have appeared as follows: 

YEAR 
ALL YEARS 

M~DIAN 

DEBT 
RATIO 

.493 

MEDIAN 
NONDEBT 
RATIO N 

.131 10464 

PEARSON SPEARMAN 
CORRELATION CORRELATION 

-.002 (.87) -.088 (.0001) 

As expected, the nonpar.~,metric Spearman rank correlation is 
not affected to the extent that the Pearson correlation is 
affected by the large outliers. 
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PAHBL A 
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SIZE COMPARISON OF ORIGINAL AND FINAL SAMPLE 

Total Assets 
Net Sales 

(in millions of dollars) 
ORIGINAL SAMPLE 
Sample Sample 
Mean Median 
$1,846 $ 184 
1,200 209 

PAHBL B 

FINAL SAMPLE 
Sample Sample 
Mean Median 
$1,139 $ 186 

1,282 254 

COMPARISON OF ORIGINAL AND FINAL SAMPLE FIRMS BY INDUSTRY 
COMPUSTAT ORIGINAL SAMPLE FINAL SAMPLE 
INDUSTRY CLASS (DNUM) N PERCENT N PERCENT 

DNUM < 1000 201 .59 S5 .59 
1000 < DNUM < 2000 2247 6.59 889 9.61 
2000 < DNUM < 3000 6420 18.82 2413 26.09 
3000 < DNUM < 4000 10558 30.94 3065 33.14 
4000 < DNUM < 5000 3671 10.76 514 5.56 
5000 < DNUM < 6000 3934 11. 53 1365 14.76 
6000 < DNUM < 7000 4470 13.10 223 2.41 
7000 < DNUM ~ 8000 1865 5.47 501 5.42 
8000 < DNUM 753 2.20 224 2.42 

TOTALS 34119 100.00 9249 100.00 

TABLE 5.2 indicates that on the size dimension, the 

original and final sample have a comparable level of mean 

sales. The median level of sales is somewhat larger for the 

final sample of firms. Relative to total assets, the two 

samples have very comparable median levels, but the mean 

level for the original sample is larger. This reflects the 

influence of a few very large firms in the original sample 

with significant foreign operations that are eliminated from 

the final sample by the foreign tax criterion. 
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The two samples have similar dispersion across industry 

classes as indicated in Panel B of TABLE 5.2 The major 

differences in dispersion can mostly be attributed to the 

firms eliminated because they are regulated or a member of a 

financial industry (industry classes where 4000 < DNUM < 

5000, 6000 < DNUM ~ 7000) . 

The correlations of the two test variables under 

alternative definitions (of the debt tax shield and nondebt 

tax shield) appear in TABLES 5.3 - 5.6. TABLE 5.3 presents 

the results using pooled data (data for all 10 years) and 

annual data under the variable definitions which are the 

most supportive of the existence of a cross-sectional 

substitution effect (ex-post). The three other tables (5.4, 

5.5, and 5.6) are identical to TABLE 5.3, except the 

definitions of the debt or nondebt tax shield are changed 

from that reported in TABLE 5.3. 

All four tables report both Spearman rank correlations 

and Pearson correlations. The nonparam~tric Spearman rank 

correlations are reported because the Pearson correlations 

are influenced by large outliers in almost every instance. 

Even when the firms with large deot ratios (in excess of 1) 

are eliminated, the sample still contains influential 
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Several large positive nondebt ratios (greater 

than 3) are present in most test-years. In some cases, the 

influence of these observations is great enough to cause the 

Spearman and Pearson correlations ~o have different signs. 

For these reasons, most of the discussion concentrates on 

the Spearman rank correlations rather than the Pearson 

correlations. 

It should also be noted that there are slightly fewer 

observations in TABLE 5.5 and 5.6 than in TABLE 5.3 and 5.4. 

This difference is solely attributable to missing data on 

the variable "total interest expense." While the 

information is not needed in TABLE 5.3 or 5.4, it is needed 

in the latter two tables. Consequently, any observations 

which are missing this data are dropped from the 

correlations reported in TABLE 5.5 and 5.6. 
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COMPUTED CROSS-SECTIONAL CORRELATIONS BETWEEN 

LEVELS OF THE DEBT AND NONDEBT TAX SHIELDS 
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DBFIHITIOH OF ~LBS 

DBST TAX SBIBLD: Book value of long-term debt. 
HORDBBT TAX SBIBLD: Adjusted book depreciation + 

investment tax credit. 
PBRMlNBHT ASSBTS: Net book value of property, 

plant, and equipment. 
DBST RATIO: Debt tax shield/permanent assets. 
HORD~BT RATIO: Nondebt tax shield/permanent 
assets. 

NOTE: The number in parentheses to the right of each 
correlation coefficient is the p-value associated with the 
correlation coefficient. The column "N" lists the number of 
observations used to calculate the correlations. 

YEAR 
All Years 

Combined 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

MEDIAN MEDIAN 
DEBT NONDEBT 
RATIO RATIO 

.45 .13 

.47 .13 

.49 .13 

.49 .13 

.47 .13 

.46 .13 

.43 .14 

.42 .13 

.41 .13 

.41 .14 

.42 .13 

PEARSON SPEARMAN 
N CORRELATION CORRELATION 

9249 -.099 (.000) -.127 (.000) 

1128 -.044 (.140) -.055 (.063) 

1088 -.073 (.016) -.086 (.005) 

1036 -.102 (.001) -.126 (.000) 

991 -.119 (.000) -.129 (.000) 

939 -.102 (.002) -.100 (.002) 

821 -.105 (.003) -.119 (.001) 

881 -.161 (.000) -.189 (.000) 

881 -.151 (.001) -.160 (.000) 

758 -.130 (.000) -.148 (.000) 

726 -.080 (.031) -.114 (.002) 
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LEVELS OF THE DEBT AND NONDEBT TAX SHIELDS 
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DEFINITION OF ~LBS 

DEBT TAX SHIBLD: Book value of long-term deb~. 
NONDBBT TAX SHIBLD: Book depreciation + 

investment tax credit. 
PBRMlHIHT ASSBTS: Net book value of property, 

plant, and equipment. 
DEBT RATIO: Debt tax shield/permanent assets. 
NONDEBT RATIO: Nondebt tax shield/permanent 
assets. 

NOTE: The number in parentheses to the right of each 
correlation coefficient is the p-value associated with the 
correlation coefficient. The column "N" lists the number of 
observations used to calculate the correlations. 

YEAR 
All"Years 

Combined 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

MEDIAN MEDIAN 
DEBT NONDEBT 
RATIO RATIO 

.45 .11 

.47 .11 

.49 .11 

.49 .11 

.47 .11 

.46 .11 

.43 .12 

.42 .12 

.41 .12 

.41 .12 

.42 .12 

PEARSON SPEARMAN 
CORRELATION CORRELATION 

9249 -.075 (.000) -.106 (.000) 

1128 -.053 (.076) -.054 (.071) 

1088 -.073 (.016) -.081 (.008) 

1036 -.043 (.164) -.065 (.035) 

991 -.073 (.021) -.077 (.017) 

939 -.064 (.050) -.071 (.030) 

821 -.092 (.008) -.117 (.001) 

881 -.108 (.001) -.168 (.000) 

881 -.120 (.000) -.138 (.000) 

758 -.113 (.002) -.147 (.000) 

726 -.079 (.033) -.139 (.002) 
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COMPUTED CROSS-SECTIONAL CORRELATIONS BETWEEN 

LEVELS OF THE DEBT AND NONDEBT TAX SHIELDS 
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DEFINITION OF v.aR%ABLBS 

DEBT TAX SHIBLD: Total interest expense. 
NONDEBT TAX SHIELD: Adjusted book depreciation + 

investment tax credit. 
PB~NT ASSBTS: Net book value of property, 

plant, and equipment. 
DEBT RATIO: Debt tax shield/permanent assets. 
NONDEBT RATIO: Nondebt tax shield/permanent 
assets. 

NOTE: The number in parentheses to the right of each 
correlation coefficient is the p-value associated with the 
correlation coefficient. The column "N H lists the number of 
observations used to calculate the correlations. 

YEAR 
All Years 

Combined 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

MEDIAN MEDIAN 
DEBT NONDEBT 
RATIO RATIO 

.05 

.05 

.05 

.06 

.06 

.06 

.06 

.05 

.05 

.05 

.05 

.13 

.13 

.13 

.13 

.13 

.13 

.14 

.13 

.13 

.14 

.13 

9175 

1115 

1075 

1029 

984 

931 

PEARSON SPEARMAN 
CORRELATION CORRELATION 

.042 (.000) -.016 (.118) 

.101 (.001) .017 (.575) 

.087 (.004) .056 (.065) 

.017 (.593) -.033 (.298) 

.012 (.700) .011 (.739) 

.005 (.8813) -.031 (.341) 

812 -.008 (.811) -.041 (.247) 

877 -.002 (.959) -.067 (.045) 

875 -.045 (.184) -.077 (.022) 

752 -.038 (.292) -.065 (.075) 

725 .178 (.000) .005 (.888) 
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COMPUTED CROSS-SECTIONAL CORRELATIONS BETWEEN 

LEVELS OF THE DEBT AND NONDEBT TAX SHIELDS 
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DE~IHITIOH O~ ~LBS 

DEB~ TAX SHIELD: Total interest expense. 
HONDEBT TAX SHIELD: Book depreciation + 

investmen~ tax credit. 
PERMaHBHT ASSETS: Net book value of property, 

plant, and equipment. 
DEBT RATIO: Debt tax shield/permanent assets. 
HONDEBT RATIO: Nondebt tax shield/permanent 
assets. 

HOTE: The number in parentheses to the right of each 
correlation coefficient is the p-value associated with the 
correlation coefficient. The column "N" lists the number of 
observations used to calculate the correlations. 

YEAR 
All Years 

Combined 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

MEDIAN MEDIAN 
DEBT NONDEBT 
RATIO RATIO 

.05 .11 

.05 .11 

.05 .11 

.06 .11 

.06 .11 

.06 .11 

.06 .12 

.05 .12 

.05 .12 

.05 .12 

.05 .12 

PEARSON SPEARMAN 
N CORRELATION CORRELATION 

9175 .081 (.000) .022 (. 033) 

1115 .087 (.004) .035 (.242) 

1075 .121 (.000) .069 (.023) 

1029 .082 (.009) .032 (.299) 

984 .065 (.039) .055 (.083) 

931 .080 (.015) .043 (.189) 

812 .046 (.194) .003 (.927) 

877 .091 (.007) -.031 (.357) 

875 .021 (.527) -.033 (.328) 

752 .012 (.735) -.016 (.659) 

725 .207 (.000) .049 (.190) 
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Overall, the results are consistent with a cross

sectional substitution effect (H2). In TABLE 5.3, the debt 

tax shield is defined as the book-value of long-term debt 

and the nondebt tax shield is defined as adjusted book 

depreciation plllS investment ta~ credit. The table 

indicates that the Pearson and Spearman correlation 

coefficients are negative at a very high level of 

significance when the full 10 years of data are pooled. 

When each of the 10 years is analyzed individually, the 

results support the findings using the pooled data. The 

correlations between the test variables are negative for 

both the Pearson and Spearman correlations for all test 

years. Nine of the 10 years (all but 1977) have 

correlations coefficients which can be described as 

"significantly" negative based on the calculated p-values. 

The findings do appear to be sensitive to alternative 

variable definitions. This is particularly true for the 

debt tax shield variable. TABLE 5.4 reports the results of 

holding the debt tax shield definition constant and changing 

the definition of the nondebt tax shield (by omitting the 

deferred tax adjustment to the depreciation expense). The 

correlation coefficients are still negative and highly 
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Other than the coefficients being slightly 

smaller, they are very reflective of the coefficients in 

TABLE 5.3. 

Alternatively, TABLE 5.5 reports the cross-sectional 

correlations using the same nondebt tax shield definition as 

reported in TABLE 5.3, but with the debt tax shield 

definition changed from the book-value of long-term debt to 

"total interest expense." Here, the sizes of the 

coefficient drop dramatically from those reported in TABLE 

5.3, and they are not significantly different from zero. 

The results reported in TABLE 5.5 are also reflected in 

TABLE 5.6. In TABLE 5.6, the nondebt taK shield is the same 

as reported in TABLE 5.4 (no deferred tax adjustment to 

depreciation expense) and the debt tax shield is defined 

consistent with TABLE 5.5 (total interest expense). With 

these definitions, the computed coefficients are no longer 

negative, but in fact are positive at a .05 level of 

significance. 

While the variation in the results across the tables is 

bothersome, the results are still encouraging for two 

reasons. First, more support for -the ex1stence of a cross

sectional version of th~ ~eAngelo and Masulis substitution 
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effect is found in the tests reported here than in any other 

empirical work. In prior studies, the evidence of a 

substitution effect has been found only at the industry 

level, not the firm level. Further, much of the prior 

empirical work at the firm level tended to directly 

contradict the cross-sectional implications of the DeAngelo 

and Masulis paper. While the results of some of the prior 

research indicates no correlation between the levels of the 

debt and nondebt tax shield (consistent with TABLE 5.5) I 

other evidence has indicated a positive correlation (more 

consistent with TABLE 5.6). Certainly, the evidence in 

TABLE 5.3 and TABLE 5.4 indicates little support for a 

positive correlation. Instead, the results range from 

insignificant to significant support for a cross-sectional 

substitution affect which is consistent with DeAngelo and 

Masulis. 

Second, if firms responded to ERTA in a manner 

consistent with a substitution of nondebt tax shields for 

debt tax shields, the cross-sectional tests have clearly 

identified the more promising empirical variables t~ detect 

such a response in the time-series tests. 

In the time-series tests, discussed in Chapter 6, the 
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variable definitions appearing in Panel A of Table 5.3 are 

invoked. The same variable definitions are used in the 

cross-sectional tests with controls for variation across 

firms in production technology (H2a) reported in the 

following section of this chapter. 

5.3 TESTS OF THE CROSS-SECTIONAL SUBSTITUTION EFFECT WITH 
CONTROLS FOR VARIATION IN PRODUCTION TECHNOLOGY (H2a) 

The same screening criteria were used to test H2a as 

were used for the cross-sectional tests without production 

technology controls. As a result, the initial data set is 

the same as that reported in TABLE 5.3. The test of H2a is 

very similar to the prior cross-sectional test, except the 

analysis is conducted across firms within industrial 

groupings to control for differences across firms in 

production technology (as discussed by Dammon and Senbet) . 

Using the 9249 sample observations, firms are placed 

into industry groups on the basis of their SIC codes 

(COMPUSTAT variable "DNUM"). The analysis considers all 

firms with the same four-digit SIC code as being in the same 

industry. No matches are considered at the two or three-

digit level. Only industries (so defined) with at least 50 

observations are used in the subsequent analysis. This 
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criter.ion reduces the influence that any particular firm can 

have on the results, 3 and reduces the number of industries 

studied to a manageable level. This approach allows 36 

industries to be included in the study. 

The purpose of grouping firms into industries is to 

control for the cross-sectional variation in production 

technology that may be contributing noise to the test 

results reported earlier. This approach described above 

assumes that firms within an industry have less diversity in 

their production technology than firms in different 

industries. 

The analysis is very similar to that reported in 

Section 5.3 of this chapter. Cross-sectional correlations 

are computed between the debt ratio and the nondebt ratio 

within each of the industry groupings. The objective is not 

necessarily to compare the results in this section with the 

previous section, but to identify industrial groupings where 

the cross-sectional correlations are consistent with the 

3 Note that any particular firm could contribute at 
most 10 observations, one for each of the 10 years of data 
under study. Thus, this criterion provides assurance that 
no single firm represents in excess of 20% of an industry's 
observations (10/50). 



96 

hypothesized substitution effect. These particular 

industries may then be identified and examined for the more 

crucial time-series substitution effect (resulting from 

ERTA) as discussed in the next chapter. Again, both the 

Pearson and Spearman correlations are reported. 

TABLE 5.7 lists the calculated cross-sectional 

correlation coefficients for the test variables in each 

industrial grouping. All of the variables are defined 

exactly as they appear in TABLE 5.3. Also reported are the 

industrial code numbers for each group, the number of 

observations in each group, and the significance level of 

the computed correlation coefficients (in parentheses) . 
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LEVELS OF THE DEBT AND NONDEBT TAX SHIELDS 
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DNUM refers to the industry code number. The number in 
parentheses is the p-value of the correlation coefficient. 
INDUSTRY PEARSON SPEARMAN 
DNUM N CORRELATION CORRELATION 
1040 74 -.21 (.077) -.26 (.023) 
1311 458 -.06 (.210) -.15 (.002) 
2000 87 -.12 (.280) -.12 (.282) 
2030 58 -.42 (.001) -.42 (.001) 
2040 52 -.31 (.024) -.21 (.137) 
2200 52 -.08 (.582) -.07 (.633) 
2211 81 -.20 (.081) -.21 (.058) 
2250 53 -.23 (.102) -.20 (.156) 
2510 59 .16 (.216) .26 (.047) 
2621 123 -.25 (.006) -.22 (.013) 
2670 74 -.15 (.189) -.19 (.111) 
2711 105 .26 (.008) .18 (.073) 
2750 92 -.03 (.769) -.03 (.762) 
2761 66 -.12 (.322) -.13 (.290) 
2800 89 -.23 (.031) -.27 (.011) 
2834 125 -.13 (.159) -.17 (.066) 
2851 65 .15 (.236) .20 (.110) 
2911 233 .01 (.923) -.06 (.395) 
3080 55 -.35 (.009) -.34 (.010) 
3089 75 -.33 (.004) -.33 (.003) 
3241 79 -.38 (.001) -.45 (.000) 
3312 108 -.00 (.968) -.02 (.861) 
3674 59 -.31 (.019) -.27 (.042) 
3679 79 -.15 (.199) -.22 (.052) 
3714 150 -.13 (.104) -.25 (.002) 
3812 56 -.07 (.619) -.07 (.615) 
4210 57 -.01 (.939) -.05 (.694) 
4813 185 -.35 (.000) -.42 (.000) 
5311 137 -.H (,033) -.03 (.739) 
5331 72 .14 (.230) .18 (.135) 
5411 212 -.14 (.039) -.22 (.001) 
5812 206 .11 (.108) .01 (.939) 
5912 72 -.22 (.062) -.23 (.048) 
6552 74 .15 (.217) .13 (.256) 
7J11 70 -.30 (.012) -.32 (.008) 
7990 91 -.01 (.897) .07 (.530) 
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The results of the intra-industry analysis reflect the 

findings without industry-level controls. Of the 36 

industry groupings, there are nG~ative Pearson coefficients 

computed for 29 groups (81%) and negative Spearman 

correlation coefficients for 29 groups (81%). At a 

significance level of .05, 13 of the Pearson coefficients 

are significantly different from zero and 15 of the Spearman 

coefficients are significant. Naturally, with the sample 

divided into much smaller groups than those appearing in 

TABLE 5.3, the coefficients are associated with fewer 

degrees of freedom. Of the significant coefficients, 12 

Pearson coefficients are negative (92%) and 14 of the 

Spearman coefficients are negative (93%). 

The total number of negative correlation coefficients, 

and the number of significant negative coefficients indicate 

that the general results found in Panel A of TABLE 5.3 are 

duplicated with industry controls in place. Additionally, 

it is apparent that the magnitude and significance of the 

computed negative correlation varies substantially across 

industry classes. 

There are a myriad of reasons that could potentially 

explain the variance in the computed corr.::lations across 
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For example, the results in some industries 

could be attributed to measurement error resulting from 

industry codes that are not sufficient to control for 

production technology, or 

better proxies for the 

industries than others 

empirical variables that 

theoretical constructs in 

(particularly the measure 

are 

some 

of 

permanent assets). The results may be further influenced by 

confounding variables and a theory that as specified is 

incomplete. 

The industries where the cross-sectional substitution 

appears to be present (based on the correlations in TABLE 

5.7) will be studied further in the time-series tests 

reported in the next chapter. Based on the results in 

TABLE 5.7, it is extremely difficult to reach firm 

conclusions about the contribution of adding controls for 

production technology to the cross-sectional tests. In 

particular, it is challenging to find a basis to compare the 

results presented in TABLE 5.3 and TABLE 5.7. It is 

impossible to aggregate positive and negative correlation 

coefficients representing different numbers of observations 

and differing levels of significance. The numbers of 

observations underl~'ing the computed correlation 
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coefficients in TABLE 5.3 and TABLE 5.7 are very different. 

As a result, the magnitudes of the correlation coefficients 

are not directly comparable because of the differences in 

their standard errors and the resulting differences in 

significance. 

In an attempt to provide a more direct test of H2a and 

to learn more about the influence of the differing degrees 

of freedom on the significance of the computed coefficients 

in the two tables, a cross-sectional model which permits 

each industry group to have a unique intercept and slope 

coefficient is developed. The benefit of this approach 

(over computing 

coefficients) is 

individual industry group correlation 

that it reduces the influence of a 

difference in degrees of freedom on the significance level 

of the indi'/idual industry group correlation coefficients 

relative to the single correlation coefficient reported in 

TABLE 5.3. Also, it facilitates an F test on the overall 

contribution of the slope coefficients to the explained 

variance in the dependent variable. This approach permits a 

pooled estimate of the nlean squared error (MSE) rather than 

an individual estimate within each industry group. The 

general linear model (fitted to the same observations which 



are used to compile TABLE 5.3) is: 

Where: 

1) i (=1 to 9249) and j (=1 to 36) refer to 
observation number and industry group 
respectively. 

2) The B1, are 36 industry group intercept 
terms. 

3) The B2, are 36 industry group slope 
coefficients. 

4) DR is an abbreviation for debt ratio 
defined in accordance with TABLE 5.3: 
book value of long-term debt/net book 
value of property, plant, and equipment. 

5) NR is an abbreviation for nondebt ratio 
defined in accordance with TABLE 5.3: 
(adjusted book depreciation + investment 
tax credits)/net book value of property, 
plant, and equipment. 

6) e 1 is a random error term which is 
normally distributed with a mean of zero 
and constant variance. 
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In the analysis of the variance, the slope coefficient 

has a computed F value of 5.36 (p-value of .0001)4. This 

significant statistic indicates that the levels of the 

nondebt ratio explain some of the variance .in the debt ratio 

The R-square for the fitted model is .759. 
However, most of the e~plai.ned variance is attributable to 
the 36 intercept terms (F value is 58.45, p-value <.OOOl). 
The intercept terms are of no inherent interest but are 
included only to facilitate comparisons with the Pearson 
correlations. 
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across firms. This result is consistent with H2a. Further, 

an examination of the data in TABLE 5.8 indicates that the 

individual slope coefficients that are significant are also 

negative (with one exception). 

Table 5.8 lists the estimated slope coefficients along 

with the computed t-values, the significance level of the t

value, and the N in each industry group. Next to the 

significance level of the computed t-value is the 

significance level of the Pearson coefficient (from TABLE 

5.7) computed within each industry group. This facilitates 

an easy comparison of how the significance level changes 

with the pooled estimator of MSE. 

At the .05 level of significance, TABLE 5.8 indicates 

that there are 12 of the estimated coefficients that are 

significant. Eleven of the significant coefficients are 

negative (92%). These results are very similar to the 

parametric test results obtained with the individual 

industry estimators of MSE and are generally consistent with 

the nonparametric Spearman correlations. 
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TABLE 5.8 

ESTIMATED SLOPE COEFFICIENTS AND THEIR SIGNIFICANCE 

INDUSTRY 
GROUP N 
1040 74 
1311 458 
2000 87 
2030 58 
2040 52 
2200 52 
2211 81 
2250 53 
2510 59 
2621 123 
2670 74 
2711 105 
2750 92 
2761 66 
2800 89 
2834 125 
2851 65 
2911 233 
3080 55 
3089 75 
3241 79 
3312 108 
3674 59 
3679 79 
3714 150 
3812 56 
4210 57 
4813 185 
5311 137 
5331 72 
5411 212 
5812 206 
5912 72 
6552 74 
7011 70 
7990 91 

ESTIMATED 
COEFFICIENT 

- .79 
- .05 
- .46 
-2.80 
-2.46 
- .38 
-2.01 
-1. 41 

.60 
-1.57 
- .83 

2.02 
- .20 
- .46 
-1.13 
- .74 

1. 04 
.03 

-1. 01 
-2.27 
-1. 92 
- .02 
-1.20 
- .76 
- .64 
- .14 
- .074 
-1.84 
- .90 

.74 
- .56 

.68 
-1.87 

.88 
-2.66 
- .06 

t-VALUE 
-1. 82 
-1.39 
- .85 
-3.59 
-2.21 
- .53 
-1.71 
-1. 98 
1.26 

-1. 97 
-1.20 

3.14 
- .39 
- .78 
-1.54 
-1.59 

1.21 
.08 

-2.35 
-3.61 
-3.55 
- .04 
-2.82 
-1.47 
-1.58 
- .60 
- .09 
-3.61 
-1. 90 

1. 06 
-1.78 

1. 71 
-2.10 

1.38 
-2.39 
- .15 

SIGNIFICANCE 
t PEARSON 

.069 .077 

.167.210 

.398 .280 

.000 .001 

.027 .024 

.595 .582 

.088 .081 

.048 .102 

.208 .216 

.049 .006 

.229 .189 

.002.008 

.695 .769 

.433 .322 

.123.031 

.112 .159 

.226 .236 

.935.923 

.019 .009 

.000 .004 

.000.001 

.965 .968 

.005 .019 

.140 .199 

.115.104 

.549 .619 

.931 939 

.000 .000 

.057 .033 

.289 .230 

.076 .039 

.088 .108 

.036 .062 

.167 .217 

.017 .012 

.883 .897 
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5.4 CONCLUSION 

Despite the variance in the results across the various 

industry groupings, the combined results of the tests of H2 

and H2a are encouraging. They hav:e helped identify proxy 

variables which reflpct the predicted negative cross

sectional corr~lations between debt tax shields and nondebt 

tax shields. Also, the results help identify ways to 

improve the power of the time-series test. For instance, 

time-series tests confined to industry groupings where the 

cross-sectional results appear to be most supportive of the 

DeAngelo and Masulis framework may be very fruitful. 

The variance in the results across the industry groups 

suggests a direction for future empirical work. A 

systematic analysis of the differences in the industries 

where the DeAngelo and Masulis framework is supported and 

fails to be supported, may be useful to identify better 

surrogate variables or extensions of the theory. 

The importance to this paper of the cross-sectional 

tests largely lies in their assistance in identifying the 

proxy variables that appear to be the most consistent with 

the theoretical constructs. Additionally, the tests have 

identified industries where the hypothesized cross-sectional 
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substitution effect appears to be present. The next step is 

to employ this information in the desiqn of the time-series 

tests. In Chapter 6 the dt=slqn issues of the time-series 

tests and the results of the tests are discussed. The focus 

of Chapter 6 is to examine the time-series version of the 

income and substitution effects surroundinq the passaqe of 

ERTA. The Chapter beqins with an analysis of the income 

effect and concludes with an analysis of the substitution 

effect. 



CHAPTER 6 

RESEARCH RESULTS ON TIME-SERIES TESTS 

6.1 INTRODUCTION 
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The major purpose of this paper is to examine whether 

the empirical response of firms to the cost reccvery 

provisions of ERTA is consistent with certain financial 

economic theory. Two possibly competing theories are 

identified and discussed in the earlier chapters and are 

briefly reviewed below. 

First, the apparent legislative intent of ERTA is 

consistent with a theory which suggests that faster rates of 

cost recovery equate with higher net present values of 

projects under consideration. The larger net present values 

then justify the approval of a larger capital budget for the 

firm, and consequently a larger level of investment. This 

impact is referred to as the income effect. 

Secondly, theory is identified which predicts that 

firms will respond to increases in the rates of cost 

recovery by reducing the level of other deductible expenses, 

namely debt-related deductions. This reaction is referred 

to as the substitution effect. 

This chapter examines whether firms reacted to ERTA in 
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a manner that is consistent with the income effect (H3 and 

H4) and/or the substitution effect (HS). The evidence that 

is examined is found to be consistent with the presence of 

both an income and substitution effect. It is therefore 

concluded that the evidence is largely consistant with the 

theory of Dammon and Senbet [1988]. 

The next section of this Chapter identifies the data 

base which is used to test the time-series predictions and 

discusses tests of the income effect (H3). Section 6.3 alsl) 

discusses the income effect and Section 6.4 discusses the 

substitution effect. 

6.2 TESTS OF THE INCOME EFFECT (H3) 

The first hypothesis examined in this chapter, (H3), 

suggests that firms will respond to ERT~ by increasing 

investment. The data set used to test H3 is obtained using 

the identical screening criteria that are imposed for the 

cross-sectional tests (H2 and H2a) , with the exception that 

the capj tal intensity criterion is dropped. The capital 

intensity criterion is dropped to facilitate the examination 

of capital intensity as a potential independent variable in 

explaining the differences in responses cross-sectionally to 

the provisions of ERTA. Dropping the capital intensity 
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criterion permits as much sample variance as possible on the 

dimension of capital intensity. After removing this 

criterion, the sample increases from 9,249 observations to 

10,652 observations. 

As a first step in analyzing ~he affect of ERTA on the 

growth in investment by firms, the rate of growth in 

investment for sample firms is computed using alternative 

measures of investment. The tests of H3 largely consist of 

comparing growth rates following the passage of ERTA (intra-

firm) to growth rates in the prior and subsequent periods, 

and comparing rates of growth across firms in the immediate 

years surrounding ERTA's passage. 

Table 6.1 displays the growth rates measured in three 

different ways for two pre-BRTA yearl (1979 and 1980) and 

four polt-BRTA yearl (1981, 1982, 1983 and 1984). In Panel 

A, the growth rate is measured by the year-to-year changes 

in gross assetsl. Panel B reports the growth rates in gross 

For all measures of growth, the growth rates are 
computed by comparing the year-ending balance to the prior 
year's year-ending balance and dividing by the prior year's 
year-ending balance. For example, the growth in total 
assets for 1979 is computed by subtracting the book-value of 
total assets as of the fiscal year end for 1978 from the 
book-value of total assets for the fiscal year end of 1979. 
This difference is then divided by the book-value of total 
assets as of the year end for 1978. 
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property, plant, and equipment. Panel C reports the growth 

rate in net property, plant, and equipment. The median 

rates of growth are reported for each measure along with the 

mean rates. 

The number of observations available for each 

calculation are purely a function of the number of 

observations (from the total of 10,652) available for each 

ye~I1:, and the amount of missing data for each variable. 

Thus, there is some variance in the number of observations 

underlying each of the reported statistics in Panels A, B, 

and C. 



TABLE 6.1 
RATES OF GROWTH IN INVESTMENT IN THE YEARS SURROUNDING 

THE PASSAGE OF ERTA 

YEAR N MEAN GROWTH RATE MEDIAN GROWTH RATE 
Panel A 
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Growth measured by year-to-year percentage change in total 
assets: 
1979 1071 . 
1980 1011 
1981 873 
1982 758 
1983 724 
1984 775 

Growth measured by 
property, plant and 
1979 1024 
1980 958 
1981 822 
1982 710 
1983 681 
1984 732 

Growth measured by 
property, plant and 
1979 1024 
1980 959 
1981 823 
1982 713 
1983 683 
1984 734 

.192 

.169 

.205 

.116 

.145 

.157 

Panel B 

.134 

.118 

.115 

.069 

.101 

.094 

year-to-year percentage 
equipment (PPE) : 

.180 .129 

.184 .131 

.240 .133 

.205 .107 

.134 .092 

.150 .111 

Panel C 
year-to-year percentage 

equipment (PPE) : 
.203 .134 
.206 .137 
.272 .130 
.199 .091 
.120 .065 
.158 .096 

change in gross 

change in net 

In examining Panels A, B, and C of TABLE 6.1, it is 

apparent that the nominal rate of growth in corporate 

investment is generally slowing from 1979 through 1983. 

This result is fairly robust across the alternative measures 
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of corporate growth rates. This result also holds whether 

the median or mean rates of growth are used as descriptive 

statistics. 

TABLE 6.2 formally compares the intra-firm growth rates 

in t.he pre-ERTA years to growth rates in the post-ERTA 

years. An average rate of growth in the two pre-ERTA years 

(1979 and 1980) is compared to the average rate of growth 

for the four immediate post-ERTA years (1981, 1982, 1983, 

and 1984). Panels A, B, and C of TABLE 6.2 measure the 

growth rate consistently with the corresponding panel in 

TABLE 6.1. This intra-firm "difference" in the average 

rates of growth from the pre-ERTA to post-ERTA years is 

tested to se~ if it is significantly different from zero. 

The difference is tested. based on the conventional t-test 

and a nonparametric sign rank test. 

The sign rank test simply treats the difference as a 

binomial with an equal probability of being positive or 

negative. Under the null hypothesis, it is expected that 

half of the differences will be negative and half will be 

positive. The actual number of negative or positive 

differences is then compared to the expected number, and a 

p-value for the actual number is computed and reported along 
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with the t-value for the parametric t-test. 

In TABLE 6.2, the difference in average growth rates 

for the two periods is found by subtracting the growth rate 

in the post-ERTA period from the growth rate in the pre-ERTA 

period. While the average growth rates in each period are 

computed based on all available data (from the 10,652 sample 

obser·v"ations), only the firms that have data available on 

the pre-ERTA and post-ERTA growth are involved in 

computation of the "difference." 

the "difference" may be somewhat 

Hence, the magnitude of 

at variance with the 

averages which appear in TABLE 6.2. TABLE 6.2 indicates 

that the average intra-firm rate of growth declines from the 

pre-ERTA years to the post-ERTA years. Further, it is 

apparent that this difference in average nominal growth 

rates between the pre-ERTA and post-ERTA periods is 

statistically significant at the usual alpha levels. 
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TABLE 6.2 
COMPARISON OF GROWTH RATES IN THE PRE-ERTA YEARS (1979 AND 
1980) TO THE POST-ERTA YEARS (1981, 1982, 1983, AND 1984) 

~ MEDIAN ! 

Panel A 
Growth measured by year-to-year change in total 
Average pre-ERTA .193 .136 
Average post-ERTA .174 .115 
Difference .044 .039 

assets: 
943 
630 
532 

t-value of Difference =3.33, at significance level < .0009 
Number of differences >zero = 324, p-value (324, 532) <.0001 

Panel B 
Growth measured by year-to-year change in gross 
Average pre-ERTA .198 .148 
Average post-ERTA .229 .129 
Difference .023 .031 

PPE: 
893 
597 
501 

t-value of Difference =2.55, at significance level < .0110 
Number of differences >zero = 331, p-value (331, 501) <.0001 

Panel C 
Growth measured by year-to-year change in net PPE 
Average pre-ERTA .223 .154 893 
Average post-ERTA .226 .124 597 
Difference .054 .053 501 
t-value of Difference =3.64, at significance level < .0003 
Number of Differences >zero = 318, p-value (318, 501) <.0001 

Although the statistical tests on the intra-firm 

differences in growth rates are fairly conclusive, the 

comparison of the growth rates in the pre-ERTA and post-ERTA 

periods fails to accurately reflect the impact of ERTA on 

corporate investment for a number of reasons. 

First, the growth rates measured in TABLE 6.1 are 



nominal rates and not real rates. 
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It is well documented 

that inflation was falling during the period of interest, 

and real growth rates in the post-ERTA era are very likely 

much higher (relatively) than tqe nominal rates suggest. 

Secondly, there is a selection bias in studying this 

particular t.ime period. Obviously, a legislative package of 

economic tax incentives would only be considered by Congress 

during a period of poor economic conditions, and the economy 

was in recess; ')n in the time period around the passage of 

ERTA. Naturally, it would be predicted that the rate of 

investment growth would be low (relative to 

objectives and perhaps long-term historical 

rates) around the date of passage of this 

legislative 

real growth 

legislation. 

Hence, it is unclear how a comparison of (real or nominal) 

growth rates before and after the passage of ERTA should be 

interpreted. Even if real rates of growth are much larger 

in the post-ERTA era than the pre-ERTA era, actributing this 

affect to the impact of ERTA is unconvincing. 

Lastly, the true measure of the impact of ERTA could 

only be found by looking at growth rates in investment if a 

comparison could be made between the (unobservable) rates of 

growth in investment if ERTA would have never been passed to 
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the actual rates of growth that we observe. Obviously, such 

a comparison is impossible. 

The weaknesses in the analysis in TABLE 6.1 and TABLE 

6.2 suggest a need for more powerful tests to detect the 

impact of ERTA on corporate investment. Perhaps the roost 

logical way to identify such tests is to determine if a 

cross-section of firms can be predicted to react differently 

to the provisions of ERTA. 

To begin, a useful assumption is that the production 

technology of a firm is exogenously determined by the 

production task. In other words, at the point the firm 

identifies the product and service markets in which it will 

compete, the technological aspects of serving those markets 

is also determined. This implies that technology is unique 

at the industry level, not the firm level. With this 

assumption in place, the relative amounts of investment 

incentives from ERTA bestowed on each firm are largely 

determined by the technology of the industry in which the 

firm competes. 

Clearly, those firms using production technologies that 

are capital intensive and utilize substantial amounts of 

depreciable assets benefited to a greater extent from ERTA 
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than other firms. As a limit case, firms with no 

depreciable assets would have no direct incentive from ERTA 

to increase their level of investment. If ERTA was 

effective in directly stimulating. investment, it follows 

that the more capital intensive firms would respond to a 

(relatively) greater extent than other firms. Consistent 

with this interpretation is the prediction that the 

difference between the pre-ERTA and post-ERTA growth rates 

for individual firms is inversely related to the degree of 

capital intensity of the firm. 

To examine this prediction, the relationship between 

capital intensity and rates of growth in total assets is 

examined for the sample of firms used in the analysis of 

TABLE 6.1 and TABLE 6.2. TABLE 6.3 is conceptually similar 

to TABLE 6.1. but it subdivides the original sample of firms 

into six groups based on their degree of capital intensity 

(as measured at year-end 1980)2 and duplicates the analysis 

of TABLE 6. 1. 

2 1980 is selected as the base year to measure 
capital intensity. This time frame is chosen because it 
permits the capital intensity measure to be fairly recent 
(relative to the time frame of ERTA's passage) but yet it is 
free of any changes in capital intensity induced by ERTA. 
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The capital intensity variable is measured as the ratio 

of net property, plant, and equipment to total assets. This 

should be a reasonable proxy for the depreciable portion of 

a firm's total assets. Consistent with the preceding 

discussion, this measure should reflect the extent to which 

the firm's technology depends on depreciable assets. The 

expectation is that ERTA offered more incentive for capital 

intensi ve firms to invest than other firms. Thus, the 

capital intensive firms should experience a less negative 

change (possibly a positive change) in their nominal rate of 

growth in the post-ERTA years, relative to the pre-ERTA 

years, than other firms. 



TABLE 6.3 

EXAMINATION OF THE RELATIONSHIP BETWEEN GROWTH IN 
INVESTMENT AND CAPI~\L INTENSITY 

Definitions: 
Growth rate (RATE): year to year percentage 
change in book value of total assets. 

Capital intensity (CAP): net book value of 
property, plant, and equipment divided by book 
value of total assets (measured at year-end 1980) . 
Six subgroups are formed based on their degree of 
capital intensity: 

DISTRIBUTION OF FIF~S BY SUBGROUP 
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N BY YEAR AND SUBGROUP 3 

SUBGROUP INTERVALS 1979 1980 1981 1982 1983 1984 
GROUP 1: CAP < .20 314 161 97 165 202 266 
GROUP 2: .20 ~CAP < .30 165 201 171 127 101 94 
GROUP 3: .30 < CAP < .40 190 217 200 153 141 130 
GROUP 4: .40 ~CAP < .50 147 156 145 111 100 92 
GROUP 5: .50 ~ CAP < .60 102 114 104 81 69 73 
GROUP 6: .60 ~CAP 153 162 156 121 111 120 

TO'rALS 1071 1011 873 758 724 775 

Note that the total number of firms for each year 
is equal to the total number of firms in each year for TABLE 
6.1. 



TABLE 6.3 
continued 
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GROWTH IN TOTAL ASSETS BY SUBGROUP AS MEASURED BY THE 
MEAN AND MEDIAN GROWTH IN BOOK-VALUE OF TOTAL ASSETS 

RATE 
YEAR 
1979 
mean 
median 

1980 

GROUP 1 GROUP 2 GROUP~ROUP 4 GROUP 5 GROUP 6 

mean 
median 

1981 
mean 
median 

1982 
mean 
median 

1983 
mean 
median 

1984 
mean 
median 

.189 

.116 

.184 

.100 

.305 

.097 

.147 

.049 

.186 

.103 

.233 

.120 

.187 

.141 

.165 

.128 

.172 

.125 

.103 

.070 

.159 

.114 

.144 

.121 

.189 .197 

.140 .141 

.143 .154 

.102 .124 

.193 .161 

.102 .114 

.115 .084 

.051 .070 

.147 .107 

.113 .086 

.128 .096 

.105 .083 

.213 

.145 

.193 

.136 

.159 

.096 

.118 

.069 

.114 

.078 

.158 

.077 

.194 

.138 

.191 

.131 

.269 

.140 

.117 

.091 

.109 

.084 

.074 

.067 

The evidence in TABLE 6.3 is mixed regarding the 

existence of an income effect. While the variance in the 

median growth rates across the groups seems to be fairly low 

prior to ERTA, the magnitudes of the growth rates appear to 

vary somewhat more in the immediate post-ERTA years of 1981 

and 1982. Further, for both of those years the most capital 

intensive group (group 6) has the highest median growth 

rate. However, it is apparent that the median growth rate 
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does not monotonically increase across the groups (from 

group 1 to group 6) in the immediate years following ERTA. 

Looking across the groups in the years 1983 and 1984, 

there appears to be a lower rate of growth for the more 

capital intensive groups of firms relative to the other 

groups. This observation coupled with the relative group 

performances in 1981 and 1982 would indicate that any 

relative advantage that capital intensive firms achieved 

through ERTA was realized by the end of 1982. 

To examine this issue more carefully, a comparison of 

the intra-group mean and median growth rates in the pre-ERTA 

years to the post-ERTA years is made. This is conceptually 

similar to the analysis in TABLE 6.2, except the comparisons 

are made within each group. As there appears to be a 

difference in performance for the years 1983 and 1984, 

relative to 1981 and 1982, the analysis examines the 

difference in average growth rates for three periods: pre

ERTA (1979 and 1980), immediate post-ERTA (1981 and 1982), 

and later years (1983 and 1984). The expectation (if an 

income effect is present) is that the average g~owth rate in 

the immediate post-ERTA years for the more capital intensive 

firms will be strong compared to the other two periods 



examined. 
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It is also expected that the less capital 

intensive groups will have somewhat weaker growth rates in 

the immediate post-ERTA years compared to the other two time 

periods. 

In TABLE 6.4 the same sample of firms which are used in 

the prior analysis are divided into the identical six groups 

(based on their degree of capital intensity) which appear in 

TABLE 6.3. In Panel A, the mean and median statistics on 

the intra-firm average growth rate for each two-year period 

are listed along with the N underlying each measure. Any 

differences between the sample Ns reported in TABLE 6.3 and 

TABLE 6.4 are strictly attributable to missing data. Panel 

B of TABLE 6.4 lists the results of comparing the average 

growth rates in the immediate post-ERTA years (1981 and 

1982) to the average growth rates in the prior and 

subsequent two years. The "differences" in the growth rates 

between periods are tested for statistical significance 

(against the null hypothesis that the "difference" is equal 

to zero) using the sign rank test discussed earlier. The 

significance level of the sign rank test appears in Panel B 

along with the mean and median. 



122 

TABLE 6.4 
ANALYSIS OF INTRA-FIRM GROWTH RATES 

Definitions: 
Average growth rate (RATB): one-half of the total 
two-year percentage change in the book value of 
total assets. 

Capital intensity (CAP): net book value of 
property, plant, and equipment divided by book 
value of total assets (measured at year-end 1980). 
Six subgroups are formed based on their degree of 
capital intensity. 

DIFF1: the average growth rate for 1981 and 1982 
minus the average growth rate for 1979 and 1980. 

DIFF2: the average growth rate for 1981 and 1982 
minus the average growth rate for 1983 and 1984. 

Panel A 
ANALYSIS OF AVERAGE GROWTH BY PERIOD 

RATE 
PRE-ERTA YEARS POST-ERTA YEARS POST-ERTA YEARS 

1979 AND 1980 1981 AND 1982 1983 AND 1984 
GROUP t N MEAN MEDIAN N MEAN MED IAN N MEAN MEDIAN 
1. 139 .178 .111 75 .190 .041 167 .262 .154 
2. 178 .211 .151 132 .149 .100 90 .148 .110 
3. 207 .168 .115 163 .196 .082 121 .151 .128 
4. 152 .191 .143 117 .129 .101 86 .093 .107 
5. 107 .226 .179 86 .149 .073 67 .172 .110 
6. 160 .200 .166 129 .195 .117 106 .124 .086 

Panel B 
COMPARISON OF AVERAGE GROWTH RATES BY PERIOD 

DIFF1 DIFF2 
N MEAN MED IAN SIGN RANK N MEAN MEDIAN SIGN RANK 

GROUP f 
1. 55 -.02 -.01 .606 49 -.09 -.04 .005 
2. 97 -.07 -.05 .002 90 .02 .01 .123 
3. 135 -.02 -.06 .000 121 -.01 -.03 .009 
4. 106 -.09 -.07 .000 86 .03 .02 .033 
5. 75 -.09 -.09 .000 67 -.03 -.02 .313 
6. 117 -.03 -.04 .000 106 .08 .05 .004 
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An examination of Panel A of TABLE 6.4 indicates that 

the least capital intensive group (group 1) had the highest 

median rate of average growth for the post-ERTA years 1983 

and 1984 and the lowest median rate of average growth in the 

immediate post-ERTA years 1981 and 1982. The most capital 

intensive group (group 6) had the highest median rate of 

average growth in the immediate post-ERTA years and the 

lowest median rate of average growth in the years 1983 and 

1984. These results are consistent with the data in TABLE 

6.3. 

In Panel B, the average growth rates in the immediate 

post-ERTA years are compared to the growth rates in the 

years prior to ERTA (1979 and 1980) and the later years 

(1983 and 1984). A major difference between Panel A and 

Panel B is that Panel A statistics are based on all firms 

(contained in the sample of 10,652 observations) that have 

data available for any of the periodic growth rates. Panel 

B statistics are based only on firms that have available 

information for both time periods involved in a partic~la~ 

contrast. This provides assurance that the comparisons 

within each capital intensity group are indeed intra-firm. 

The Panel B data indicate that in all six capital 
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intensity groups there is a significant difference in the 

growth rates across the periods. The difference either 

occurred between the immediate post-ERTA years and the two 

years preceding ERTA, or between the immediate post-ERTA 

years and the later years (1983 and 1984) . Consistent with 

an income effect is the indication that two of the three 

most capital intensive groups had a significantly greater 

growth rate in the immediate post-ERTA years than in the 

later years. However, all of the groups except the least 

capital intensive group had significantly lower rates of 

average growth in the immediate post-ERTA years than the 

pre-ERTA years4. This would not appear to be consistent 

with an income effect. 

In a final attempt to explore the relationship between 

rates of growth and capital intensity, an effort is made to 

examine the correlation between capital intensity and the 

It is a peculiar result that the least capital 
intensive group of firms has an insignificant difference in 
the average growth rates between the immediate post-ERTA 
years and the years 1979 and 1980. An examination of Panel 
A would indicate that the difference in growth rates between 
those two years should be large and significant. However, 
the data in Panel B are confined to intra-firm comparisons 
and the data in Panel A are not. 



DIFF1 and DIFF2 measures in TABLE 6.4. 
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Again, the 

expectation (in the presence of an income effect) is that 

the more capital intensive firms will have an average growth 

rate for 1980 and 1981 that compares favorably with the 

growth rates for the surrounding years, relative to less 

capital intensive firms. This suggests that a significant, 

positive correlation is expected between the capital 

intensity measure and the DIFF1 and DIFF2 measures. 

TABLE 6.5 lists the Pearson and Spearman correlations 

between the variables of interest. The evidence in this 

table is consistent with the data in the preceding tables. 

There appears to be no relationship between capital 

intensity and the change in the rate of growth from the pre

ERTA years of 1979 and 1980 to the growth rate in the 

immediate post-ERTA years of 1981 and 1982. On the other 

hand, the data indicates that there is a significant 

correlation between capital intensity and the change in the 

growth rate from the immediate post-ERTA years of 1981 and 

1982 to the growth rate in the later years of 1983 and 1984. 



TABLE 6.5 
RELATIONSHIP BETWEEN CAPITAL INTENSITY AND CHANGE IN 

GROWTH RATES 

Definltions: 

Capital intensity (CAP): net book value of 
property, plant, and equipment divided by book 
value of total assets (measured at year-end 1980) . 

DIFF1: the average growth rate for 1981 and 1982 
(in total assets) minus the average growth rate 
for 1979 and 1980. 

DIFF2: the average growth rate for 1981 and 1982 
(in total assets) minus the average growth rate 
for 1983 and 1984. 

Spearman 
Pearson 

Spearman 
Pearson 

CORRELATIONS BETWEEN CAP AND DIFF1 

CORRELATION 
-.056 
-.016 

P-VALUE 
.1780 
.6927 

CORRELATIONS BETWEEN CAP AND DIFF2 

CORRELATION 

.150 

.149 

P-VALUE 

.0006 

.0006 
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The correlations indicate that the capital intensive 

firms are more likely than other firms to have a growth rate 

in the immediate post-ERTA years that compares favorably 

with the growth rate in the later years of 1983 and 1984. 

This evidence is consistent with an income effect. 
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If an income effect is in fact present, the lack of a 

correlation between capital intensity and DIFF1 could be 

possible. One explanation would simply be that the capital 

:,~·ensive firms would have experienced a much greater 

decline in their growth rate in the immediate post-ERTA 

years (relative to the pre-ERTA years) if ERTA had not been 

passed. For instance, the growth rate of the capital 

intensive firms in 1981 and 1982 may have been more 

reflective of their growth rates in 1983 and 1984 in the 

absence of ERTA. 

The strong performance of the capital intensive firms 

in 1981 and 1982 relative to 1983 and 1984 may also be 

reflecting a forward shift in planned capital investment 

from the years 1983 and 1984 to the years 1981 and 1982. 

In the next section, are the details regarding the 

testing of the fourth hypothesis (H4). The tests of this 

hypothesis will reveal more about whether the pattern of 

investment growth over time is consistent with an income 

effect. Final conclusions about the existence of an income 

effect will be made on the basis of the combined evidence 

gathered in the tests of H3 and H4. 
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6.3 ADDITIONAL TESTS OF THE INCOME EFFECT (H4) 

The test of the fourth hypothesis (H4) will lend 

additional evidence to the question of whether firms 

responded to ERTA in a manner that is consistent with an 

income effect. The essential idea behind the test of H4 is 

that ERTA provided tax incentives to stimulate new 

investment. If firms responded to these ircentives, the tax 

incentives should constitute a greater portion of the 

dollar-return on the new investment, than on the pre

existing investment. 

The data examined in this section of the chapter 

indicate that firms' investment behaviors appear to be 

consistent with the presence of an income effect following 

the implementation of ERTA. The balance of this section 

relates the details of the hypothesis tests which support 

this conclusion including their design and results. 

The typical analysis in this section consists of 

examining how the ratio of nondebt tax shields (which are 

the tax incentives referenced above) to operating income 

changes following the passage of ERTA. The data set used to 

test this aspect of the income effect (H4) is initially the 

same as that used in the prior sect ion of this chapter 

., . 



129 

(10,652 observations from the years 1977 - 1986). The first 

test consists of a comparison of the ratio of nondebt tax 

shields to operating income (HOHDZBT RATIO) before the 

passage of ERTA to the same ratio in the post-ERTA era. To 

be consistent with an income effect, the data should 

indicate that the nondebt ratio is larger following the 

pas=age of ERTA (1981 and !ater) . 

TABLE 6.6 lists summary statistics on the nondebt ratio 

for the period 1977 through 1986 including the number of 

observations available in each year, the sample mean, the 

sample median, and the standard error for each year. In 

this table, sample firms with data available on both the 

nondebt shield (defined as the sum of the book depreciation 

plus investment tax credit and the deferred tax adjustment) 

and the operating income (before interest and depreciation) 

for any year are included in the summary statistics for that 

year. 
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TABLE 6.6 
RATIOS OF NONDEBT TAX SHIELDS TO OPERATING INCOME 

ORIGINAL SAMPLE SAMPLE STANDARD 
YEAR SAMPLE N MEAN MEDIAN ERROR 
1977 1358 .270 .263 1.57 
1978 1304 .324 .266 1. 47 
1979 1255 .245 .257 .74 
1980 1197 .247 .280 3.06 
1981 1049 .365 .329 .68 
1982 903 .543 .360 3.22 
1983 970 -.384 .343 14.60 
1984 961 .382 .355 .93 
1985 829 .448 .359 2.21 
1986 813 .217 .337 3.17 

In TABLE 6.6, the nondebt tax shield as a percentage of 

operating income appears to increase substantially following 

the passage of ERTA. This observation is supported by both 

the mean and median sample statistics, although the mean 

values are heavily influenced by a few outliers5
• Further, 

the nondebt ratio appears to maintain the higher level from 

1981 all the way through 1986. The persistence of the 

nondebt ratio at the higher level after 1980 would appear to 

be consistent with the aspect of the income effect addressed 

This influence of outliers on the mean statistics 
is most noticeable for the year 1983. The mean nondebt 
ratio is actually negative. This result is attributable to 
a single observation where the nondebt ratio is -319.73. 
This huge number results from dividing a fairly substantial 
nondebt shield by a very small and negative operating income 
number. 
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by H4 (increased return in the form of tax incentives). 

TABLE 6.7 lists results from a formal analysis of the 

change in the nondebt ratio from 1977 through 1984. The 

expectation is that the year-to-year change in the ratio 

will be insignificant in the pre-ERTA period, and 

significant in the i~~ediate years following the passage of 

ERTA. This test is based on exactly the same set of firms 

that appear in TABLE 6.6. Hence, the comparisons are not 

strictly intra-firm contrasts because a firm which appears 

in one year may not appear in the second year if its data is 

unavailable for that year. 

The first column (COMPARISON YEARS) in TABLE 6.7 lists 

the two years in which the nondebt ratios are being 

compared. The second column (N) lists the number of sample 

firms on which the statistics are computed. The first 

number in the second column is the number of sample 

observations from the first year listed in column one of the 

table. The second number in the second column is the number 

of sample observations in the second year of the comparison. 

The third (RANK STATISTIC) and. fourth (P-VALUE) columns 

respectively, list the comparative statistic and its 

significance. Because parametric statistics on the year-to-
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year chanqe in the nondebt ratio are heavily influenced by 

larqe outliers and the resultinq non-normality of the data, 

a nonparametric test is used to test the annual chanqe for 

siqnificance. The third column lists the computed Wilcoxon

Mann-Whitney ranks statistic. This number is based on the 

ranks of the nondebt ratios for the two years under 

comparison and it is distributed (approximately) as a 

standard normal. The fourth column lists the siqnificance 

level of the statistic based on the standard normal tables. 

The evidence in TABLE 6.7 provides some support for the 

existence of an income effect (H4). In the years prior to 

ERTA, there is apparently little movement in the nondebt 

ratio. In the immediate post-ERTA years, there is a 

siqnificant annual increase in the nondebt ratio followed by 

some stabilization by 1983. The ratio appears to remain 

stable throuqh 1985 and does not chanqe siqnificantly until 

1986. 
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TABLE 6.7 
ANNUAL CHANGE IN THE NONDEBT RATIO 

COMPARISON RANK 
YEARS N STATISTIC P-VALUE' 

1977, 1978 1358, 1304 .23 .4013 
1978, 1979 1304, 1255 -1.15 .1251 
1979, 1980 1255, 1197 3.02 .0012 
1980, 1981 1197, 1049 4.83 .0000 
1981, 1982 1049, 903 3.11 .0010 
1982, 1983 903, 970 1.35 .0880 
1983, 1984 970, 961 .41 .3410 
1984, 1985 961, 829 1.16 .1230 
1985, 1986 829, 813 -2.93 .0017 

The apparent increase iu the nondebt ratio in 1980 is 

not predicted by an income effect. Before addressing this 

inconsistency, it is worthwhile to l'e-examine the d&ta in 

TABLE 6.7 with the analysis of nondebt ratios strictly 

confined to intra-firm comparisons. Such a contrast will 

provide some assurance that the results in TABLE 6.7 are not 

attributable to some peculiarity or bias induced because of 

missing data on some firms. 

TABLE 6.8 reports the results of the intra-firm nondebt 

ratio comparisons over time. The table is arranged somewhat 

like TABLE 6.7. The first column lists the years involved 

The significance levels are based on one-tailed 
tests. 
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in the comparison of the level of the nondebt tax ratio. 

The second column lists the number of intra-firm comparisons 

underlying each statistic. The third and fourth columns 

list the median and mean change in the nondebt ratio. 7 The 

final two columns list the nonpararnetric Wilcoxon-Mann-

Whitney statisti~ and its significance. 

TABLE 6.8 

ANNUAL CHANGE IN THE NONDEBT RATIO 

COMPARISON RANK 
YEARS N MEDIAN MEAN STATISTIC P-VALUE8 

1977, 1978 1135 .000 .027 -0.03 .4880 
1978, 1979 1069 .004 -.060 0.15 .4384 
1979, 1980 1010 .013 .069 3.63 .0001 
1980, 1981 872 .014 .138 3.10 .0010 
1981, 1982 757 .025 .205 4.06 .0000 
1982, 1983 723 .000 -.121 -1.06 .1446 
1983, 1984 774 -.001 .443 -0.33 .3707 
1984, 1985 690 .017 .015 1.29 .0985 
1985, 1986 616 -.009 -.225 -1.81 .0351 

The results of the comparisons made in TABLE 6.8 are 

very similar to the results in TABLE 6.7. Thertl is an 

insignificant change in the nondebt ratio in the pre-ERTA 

The calculation is actually made by subtracting 
the non debt ratio in the earlier year from the later year . 

• As with TABLE 6.7 this is a one-tailed p-value. 
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years (except for 1980~ and a s1gnificant increase in the 

nondebt ratio in the immediate post-ERTA years of 1981 and 

1982. By 1983, the nondebt ratio levels out and remains 

more or less constant at that level through the end of 1985. 

There appears to be a significant decrease in the level of 

the nondebt shield in 1986. 

The combined evidence in TABLE 6.7 and TABLE 6.8 

presents a congruent picture. While the results are largely 

consistent with the presence of an income effect (H4), the 

inconsistent result in the two tables is the significant 

change in the nondebt ratio prior to the passage of ERTA 

(1980). Such changes are certainly not predicted by H4. 

Before concluding that the post-ERTA behavior is 

consistent with an income effect, the unexplained increase 

in the nondebt ratio in 1980 (a pre-ERTA year) needs to be 

explored. In speculating about potential explanations for 

the unexpected increase in the nondebt ratio in 1980, the 

impact of the recession on operating income cannot be 

avoided. The empirical variable "operating income II is 

intended to be a surrogate for management's expectation of 

operating income. 

this empirical 

In the presence of an economic recession 

surrogate may systematically differ from 
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management's expectation. If actual operating income is 

systematically smaller than management's expectation of 

operating income, the nondebt ratio could increase in 1980 

strictly from this bias (systematic underestimation of 

expected operating income) induced in the denominator of the 

empirical ratio. 

To better understand the behavior of the nonc~~t ratio 

around the date of the passage of ERTA, it is worthwhile to 

separately examine the numerator and the denominator of the 

ratio. In the next few pages, an attempt is made to examine 

the year-to-year changes in the nondebt ratio by separately 

examining the change in the numerator and the change in the 

denominator of the ratio. TABLE 6.9 and TABLE 6.10 detail 

the behavior of the numerator (nondebt shield) and the 

denominator (operating income before interest and 

depreciation) over time. TABLE 6.9 demonstrates that a 

denominator effect may be partially driving the results in 

th~ earlier tables. 

PAl-tEL A of TABLE 6. 9 simply discloses the number of 

positive year-to-year changes in income (the denominator) 

relative to the total number of sample ohs~rvations for each 

year. In PANEL A, the first row identifies the year of 
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interest, the second row lists the total number of 

observations for p-ach year (which are identical to the 

observations analyzed in TABLE 6.8), the third row lists the 

number of observations recording an increase in the year-to

year level of income (denominator of the nondebt ratio) for 

each year, and the fourth row lists the percentage of firms 

recording an increase in operating income each year 

(relative to the prior year's level of operating income). A 

large difference in the percentage of firms wi~h positive 

changes in the year-to-year level of income may be 

indicative of a potential "denominator effect" driving the 

annual change in the nondebt ratio. 

PANEL B simply lists the mean and median percentage 

changes in income from year-to-year. Again, any great 

deviation in the annual percentage change in income may be 

indicative of a "denominator effect." 

PANEL C list results from a comparison of the year-to

year percentage changes in income to test for a significant 

difference in the year-to-year growth rates in operating 

income. The basis of comp3rison is the Wilcoxon-Mann

Whitney test statistic discussed earlier, and the statistic 

is applied to the observations which are summarized by the 
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figures in PANEL B of the table. As with the other two 

panels, the overall idea is to detennine whether the annual 

changes in the nondebt ratio are driven predominantly by a 

denominator or numerator effect. 

TABLE 6.9 
ANALYSIS OF CHANGES IN OPERATING INCOME IN THE YEARS 

SURROUNDING THE PASSAGE OF ERTA 

PANEL A 
BREAKDOWN OF POSITIVE AND NEGATIVE ANNUAL CHANGES IN INCOME 

YEAR: 1978 1979 1980 1981 1982 1983 1984 

TOTAL N: 1135 1069 1010 872 757 723 774 
N WITH +CHANGE IN INCOME 936 849 705 612 437 526 602 
% WITH +CHANGE IN INCOME 83 79 70 70 58 73 78 

PANEL B 
ANNUAL PERCENTAGE CHANGE IN INCOME BY YEAR 

YEAR: 1978 1979 1980 1981 1982 1983 1984 
ANNUAL % CHANGE IN INCOME: 

MEAN CHANGE 27 17 21 27 7 32 -20 
MED IAN CHANGE 19 15 11 12 5 14 16 
N 1135 1069 1010 872 757 723 774 

PANEL C 
TEST FOR WHETHER THE ANNUAL PERCENTAGE CHANGE IN INCOME IS 

DIFFERENT FROM THE PRIOR YEAR'S ANNUAL PERCENTAGE CHANGE 
YEAR: 1979 1980 1981 1982 1983 1984 
WILCOXON-MANN-WHITNEY STAT: -2.5 -4.8 1.1 -6.9 7.7 .9 
SIGNIFICANCE OF STAT' .006 .000 .136 .000 .000 .183 

• Like all other tests in this chapter which utilize 
the Wilcoxon-Mann-Whitney statistic, the significance level 
is based on a one-tailed test. 
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TABLE 6.9 indicates very clearly that part of the prior 

results could be driven by denominator effects. Any 

analysis involving the operating income for 1979, 1980 and 

1982 appears to be potentially affected. For example, in 

1982 on:i.y 58% of the firms recorded a higher level of 

operating income than they reported for 1981. The result in 

the prior analysis that is anomalous (with respect to an 

income effect) is the behavior of the nondebt ratio in 1980. 

PANEL Band C indicate that the growth rate in operating 

income declined significantly from 1979 to 1980. This 

decline may be largely responsible for the behavior of the 

nondebt ratio in 1980. 

To obtain a better understanding of the behavior of the 

numerator of the nondebt ratio over time, TABLE 6.10 lists 

the same information on the nondebt shield that TABLE 6.9 

lists on the operating income. 

Conceptually, TABLE 6.10 is arranged identically to 

TABLE 6.9. PANEL A of TABLE 6.10 simply records the number 

and percentage of firms experiencing a year-to-year increase 

in the level of the nondebt shield. PANEL B registers the 

annual growth rate in the nondebt shield, and FANEL C lists 

the results of the nonparametric test to determir,e if the 
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annual growth rate for each year differs from the growth 

rate of the nondebt shield in the prior year. 

TABLE 6.10 
ANALYSIS OF CHANGES IN THE NONDEBT SHIELD IN THE YEARS 

SURROUNDING THE PASSAGE OF ERTA 
PANEL A 

BREAKDOWN OF POSITIVE AND NEGATIVE ANNUAL CHANGES IN THE 
NONDEBT SHIELD 

YEAR: 1978 1979 1980 1981 1982 1983 1984 

TOTAL N: 
N WITH +CHANGE IN THE 
NONDEBT SHIELD: 
% WITH +CHANGE IN THE 
NONDEBT SHIELD: 

1135 1069 

879 813 

.,., 80 , , 
PANEL B 

1010 

763 

76 

872 757 723 774 

661 523 448 542 

76 69 62 70 

'ANNUAL PERCENTAGE 
YEAR: 

CHANGE IN THE NONDEBT SHIELD BY YEAR 

ANNUAL % CHANGE IN 
THE NONDEBT SHIELD: 

MEAN CHANGE 
MED IAN CHANGE 

1978 1~79 1980 1981 1982 1983 1984 

29 27 29 42 24 14 5 
16 17 17 19 14 8 14 

1087 1024 961 825 715 685 735 
PANEL C 

TESTS FOR WHETHER THE ANNUAL PERCENTAGE CHANGE IN THE 
NONDEBSHIELD IS DIFFERENT FROM THE PRIOR YEAR'S ANNUAL 

PERCENTAGE CHANGE 
YEAR: 
WILCOXON-MANN-WHITNEY STAT: 
SIGNIFICANCE OF STAT11 

1979 1980 1981 1982 1983 1984 
.2 .7 2.1 -4.5 -3.2 2.9 

.409 .236 .017 .000 .001 .002 

10 The difference in N between TABLE 6.9 and 6.10 is 
strictly attributable to the fact that a few of the nondebt 
shields in each year are equal to zero. It is 'cherefore 
impossible to compute percentage changes based on a zero 
value. 

11 Like all other tests in this chapter which utilize 
the Wilcoxon-Mann-Whitney statistic, the significance level 
is based on a one-ta~led test. 
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The information in the three panels of TABLE 6.10 

indicates that the level and growth in the nondebt shield is 

fairly stable in the pre-ERTA years of 1978 through 1980. 

Consistent with an income effect, the data in PANEL C 

indicate that a significant increase in the growth rate of 

the nondebt shield is recorded in 1981, but not before that 

date. Therefore, the increase (as indicated in TABLE 6.8) 

in the nondebt ratio which is recorded for 1980, is 

apparently attributable to a denominator effect. While 

TABLE 6.9 indicates that the year 1980 records a significant 

decline in the rate of growth in the denominator (operating 

income), there is apparently no change in the numerator 

(nondebt shield) growth rate. This could indicate that the 

growth in the nondebt ratio in 1980 is due to the failure of 

actual operating income to capture the (managerial) expected 

level of operating income at the onset of the recession. 

TABLE 6.11 is provided to illustrate this point. 

In examining the annual change in the nondebt ratio, it 

is obvious that when the numerator and the denominator have 

the same annual rate of chanqe, th~ nondebt ratio does not 

change at all from year to year. The observed yearly change 

in the ratio must therefor.; be credited to differential 
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rates of change in the numerator and denominator. TABLE 

6.11 assimilates the information from TABLEs 6.8, 6.9, and 

6.10. This table indicates how the annual change in the 

nondebt ratio in the immediate years surrounding the passage 

of ERTA is decomposed into a numerator and denominator 

:hange. Changes in growth rates are identified as 

significant if the p-value for the associated nonparametric 

statistic (as listed in the three tables) is less than .05. 

Otherwise, it is concluded that there is no change and the 

change is so labeled. 

The information in TABLE 6.11 indicates that 1980 is 

the only year in the immediate years surrounding the passage 

of ERTA where the increase in the nondebt ratio is 

attributable to a stagnant growth rate in the nondebt shield 

and a significant decrease in the growth rate of operating 

income. Only 1981 yields an increase in the nondebt ratio 

that is largely attribut<lble to an increase ill the growth 

rate of the nondebt shields. This combination would be 

regarded as congruous with an income effect stimulated by 

tax incentives (H4) occurring after 1980. The behavior of 

the data for 1982 is consistent with an income effect also. 

In 1982, the denominator of the nondebt ratio is apparently 
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increasing at a slower rate than the nondebt shield. 

TABLE 6.11 
DECOMPOSITION OF THE ANNUAL CHANGE IN THE NONDEBT RATIO 

NUMERATOR CHANGE DENOMINATOR CHANGE RATIO CHANGE 
YEAR (TABLE 6.10) (TABLE 6.9) (TABLE 6.8) 

1979 
1980 
1981 
1982 

no change 
no change 
significant + 
significant -

significant -
significant -
no change 
significant -

no change 
significant + 
significant + 
significant + 

Before concluding this section of the chapter, the 

results of additional data analysis conducted in an attempt 

to obtain more definitive evidence on an income effect (H4) 

are discussed. 

Up to this point, the analysis has indicated that there 

is a significant increase in the nondebt ratio following the 

passage of ERTA. This increase is consistent with an income 

effect. On the other hand, some ir.crease in the nondebt 

ratio is observed prior to the passage of ERTA, particularly 

for the year 1980. An examination of the numerator and 

denominator "effects" for the year 1980 has indicated that 

the change in the nondebt ratio is largely attributable to a 

denominator affect. Based on this evidence, it may be 

concluded that there are systematic differences in the 
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change in the nondebt ratio in the immediate years preceding 

ERrA versus the immediate years following ERTA. The 

analysis that follows will provide additional insight into 

whether there are systematic differences across the pre-ERTA 

and post-ERTA years in the behavior of the nondebt ratio 

which are consistent with an income effect. 

To begin, the aspect of the income effect addressed by 

H4 suggests that those firms that may have had many 

submarginal projects prior to ERTA would accept some of 

those projects in light of the additional tax benefits 

offered by ERTA. Of the total return on such projects, a 

greater portion of the return would be in the form of tax 

benefits relative to the portion of the total return on pre

existing projects (projects in place at the time of ERTA's 

passage) coming in the form of tax benefits. Although it is 

impossible to a priori identify which firms may have had 

greater marginal opportunities via ERTA, it is possible to a 

posteriori decompose the total dollar return and percentage 

return on investment to determine if the overall return from 

the sample firms (when decomposed) is consistent with the 

predicted income effect. Such a finding would be consistent 

with the income effect (H4). 
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The above discussion suggests that for any particular 

year, the after-tax return on a firm's assets may be 

expressed as follows: 

Ru/ASSETS = [INCOME(l-T)]/ASSETS + [TAX SHIELDS (T)]/ASSETS 

WHERE: 
RAT is a dollar measure of net income, after-tax. 
ASSETS is the total investment that is utilized to 

generate RAT. 
INCOME is a dollar measure of book income before the 

deduction of taxes, debt-related tax shields, 
and nondebt tax shields. 

TAX SHIELDS are the total debt-related and nondebt 
tax shields as defined in the context of 
DeAngelo and Masulis [1980]. 

T is the firm's average income tax rate. 

If firms behave as predicted by the income effect (H4) 

following the passage of ERTA, the magnitude of the INCOME 

RATIO (first ratio on the right-hand side) should be 

observed decreasing and the SHIELD RATIO (second ratio on 

the right-hand side) should be observed increasing, 

particularly with respect to the nondebt tax shields. 

To empirically investigate the behavior of the INCOME 

RATIO and the SHIELD RATIO in the years surrounding the 

passage of ERTA, the same COMPUSTAT variables that have been 

used in the preceding tests are employed. Since the income 

effect only addresses the predicted behavior of the nondebt 
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shields, the analysis excludes any debt-related tax shields 

(which will be addressed later in the discussion of the 

time-series substitution effect) . 

TABLE 6.12 displays the mean and median levels of the 

INCOME RATIO and SHIELD RATIO over the years 1977 through 

1984. The mean and median statistics are based on the same 

sample of observations that are used in the other analysis 

in this chapter (10,652 obse.:vations from the years 1977 

through 1986). All observations in this sample for the 

appropriate years are utilized if the data is available. 

The empirical definitions of the numerator and denominator 

of the ratios appear at the top of the table. 
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TABLE 6.12 
ANALYSIS OF THE TIME-SERIES BEHAVIOR OF THE INCOME AND 

SHIELD RATIOS 

DEFINITIONS: 

YEAR 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

ROND.aT SHI&LDS: 

IHCOMJI:: 

ASSETS: 
IHCOMJI: RATIO: 
SHIELD RATIO: 

book depreciation plus deferred taxes 
and investment tax credit. 
actual earnings before depreciation, 
interest, and taxes. 
book-value of total assets. 
INCOME/ASSETS. 
NONDEBT SHIELDS/ASSETS. 

INCOME RATIO SHIELD RATIO 
N MEAN MEDIAN N MEAN MEDIAN 

1358 .172 .171 1359 .048 .045 
1304 .175 .174 1305 .049 .045 
1255 .177 .174 1256 .049 .045 
1197 .177 .169 1198 .051 .047 
1049 .167 .163 1050 .056 .052 

903 .155 .157 904 .060 .056 
970 .153 .157 971 .058 .054 
961 .160 .162 962 .059 .055 

The data in TABLE 6.12 appear to behave in a way that 

is consistent with an income effect occurring after 198012
• 

After 1980, there is an apparent decrease in the income 

ratio and an apparent increase in the shield ratio. As with 

the analysis in the prior tables, there is some 

12 Again, the data for 1980 appear to behave in a 
somewhat inconsistent manner relative to the other pre-ERTA 
years. There appears to be a decrease in the INCOME RATIO 
and a slight increase in the SHIELD RATIO in 1980. However, 
the change in the income ratio in 1980 is not unexpected 
considering the earlier analysis conducted O~ income as a 
potential "denominator effect." 
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stabilization in the ratios by the end of 1983. 

To determine if the changes in the ratios after 1980 

are significant, Table 6.13 displays the results of a 

formal comparison of the ratios for 1984 to their level at 

the end of 1980 (immediately prior to the implementation of 

ERTA) . Both the INCOME RATIO and the SHIELD RATIO are 

compared based on the observations referenced for each 

measure in TABLE 6.12. The basis of comparison is the 

WILCOXON-MANN-WHITNEY statistic discussed previously in this 

chapter. For reference purposes, TABLE 6.13 also lists the 

mean and median value for the INCOME RATIO and SHIELD RATIO 

from TABLE 6.12 for both 1980 and 1984. 

TABLE 6.13 

CHANGES IN THE INCOME AND SHIELD RATIOS OVER THE POST-ERTA 
PERIOD 1981 THROUGH 1984 

WILCOXON-MANN- SIGNIFICANCE 
RATIO 1980 1984 WHITNEY STAT. LEVEL 

SHIELD: MEAN .051 .059 6.73 .0000 
MEDIAN .047 .055 

INCOME: MEAN .177 .160 -3.45 .0003 
MEDIAN .169 .162 

The results of the comparisons in TABLE 6.13 indicate 
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that there is a significant decline in the income ratio in 

the first few years following the passage of ERTA, and a 

significant increase in the shield ratio during that period. 

This combination of events is consistent with an aspect of 

the income effect predicted by (H4). When adding this 

evidence to the evidence discussed in the earlier parts of 

this section of CHAPTER 6, there is reason to conclude that 

the behavior of the sample firms following the 

implementation of ERTA is consistent with an income effect 

(H4) . 

To summarize this section of Chapter 6, the evidence 

presented is generally consistent with an income effect that 

is propelled by an increase in the available tax incentives 

(H4). There is a detectable increase in the nondebt ratio 

across the sample firms following the passage of ERTA, and 

the increase is not consistent with a "denominator effect." 

The complete basis for a conclusion about the existence 

of an income effect sllould consider the evidence gathered 

investigating the implications of both H3 and H4 (Sections 

6.2 and 6.3 of this chapter). In Section 6.2 of this 

chapter, the data indicated that the overall nominal rate of 

growth in investment slowed in the immediate post-ERTA years 
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for most sample firms. The data also reveal that the more 

capital intensive firms (beneficiaries of the most 

significant tax incentives in ERTA) enjoyed a greater rate 

of growth than other firms in the immediate post-ERTA years 

of 1981 and 1982 relative to the growth rate in the later 

years of 1983 and 1984. On the basis of this evidence, it 

was concluded that an income effect may be present and thac 

its impact must by largely concentrated in 1981 and 1982. 

The evidence in Section 6.3 indicates that the nondebt ratio 

increases in the years 1981 and 1982 in a manner that is 

consistent with an income effect. The data also indicate 

that the nondebt ratio stabilizes by about 1983. This is 

consistent with the timing of the income effect as discussed 

in Section 6.2. The analysis in Section 6.3 also indicates 

that the tax shields may constitute a larger portion of the 

total return on investment in the post-ERTA era than in the 

years preceding ERTA. This finding is consistent with new 

investment undertaken as a response co the tax incentives in 

ERTA. 

In ~hort, the bulk of the evidence examined is 

consistent with the existence of an income effect. The 

pattern of the evidence (such as the increase in the nondebt 
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ratio in 1980) that is not consistent with an income effect 

does not indicate that the post-ERTA behavior of the sample 

data can be attributed to either factors existing prior to 

ERTA, or any alternative factors that have been identified 

in the discussion. The pattern of this inconsistent 

evidencp. may potentially be explained by error in the 

empirical variables. In the final section of this 

chapter, ~he analysis explores the data for the existence of 

a time-series substitution effect (HS). The objective of 

this analysis is to determine if the increase in the nondebt 

ratio following the passage of ERTA (as indicated by the 

tests of H4 which are discussed in this section of Chapter 

6) is partially or wholly offset by a decrease in debt

related tax shields. The analysis is similar to Chapter 5 

in many respects, but concentrates on potential intra-firm 

substitutions of nondebt shields for debt-related shields 

rather than evidence of a cross-sectional substitution. 

6.4 TESTS FOR A TIME-SERIES SUBSTITUTION EFFECT (HS) 

This section of Chapter 6 discusses the tests and data 

analyses which are conducted to gather evidence on the 

existence of a time-series substitution of nondebt tax 

shields for debt-related tax shields. The focus is on the 



152 

presence of a time-series substitution f~llowing the passage 

of ERTA. This discussion will complement the discussion in 

Chapter 5 which addresses the existence of a cross-sectional 

"substitution effect." 

The evidence that is identified in this section appears 

to be consistent with the existence of a substitution 

effect. The apparent increase in the level of the nondebt 

shields following the passage of ERTA are offset to some 

extent by a decrease in the debt-related tax shields. When 

the tests are confined to industry groups that indicated a 

strong cross-sectional substitution effect (in Chapter 5), 

the power of the tests do not appear to be enhanced. 

The data set which is used to test for the presence of 

a time-series substitution effect (H5) is identical to the 

data set used to test for the presence of an income effect 

(10,652 observations from the years 1977 through 1986). The 

first test for the presence of a time-series substitution 

efiect involves comparing the debt-related tax shield as a 

percentage of operating income (debt ratio) in the pre-ERTA 

years to the same ratio in the post-ERTA years. The 

expectation (in t.he presence of a substitution effect) is 

that the observed increase in the nondebt ratio following 
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ERTA will be offset to some degree by a decrease in the debt 

ratio. 

TABLE 6.19 displays the debt ratio for all sample firms 

for the years 1977 through 1984. Two alternative 

definitions of the debt ratio are used. Panel A is compiled 

with the debt ratio defined as the book value of long-term 

debt to operating income. Panel B is based on the ratio of 

total interest expense to operating income. 

TABLE 6.14 
MEAN hND MEDIAN LEVELS OF THE NONDEBT RATIO FOR YEARS 1977-

1984 Panel A 
DEBT RATIO UTILIZING THE BOOK VALUE OF LONG-TERM DEBT 

~EAR 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

YEAR 
1977 
1978 
1979 
1980 
1981 
1962 
1983 
1984 

N MEAN DEBT RATIO MEDIAN DEBT RATIO 
1358 1.023 .944 
1304 1.484 .997 
1255 1.293 1.011 
1197 .782 1.002 
1049 1.491 1.095 

903 1.512 1.145 
970 -1.104 1.096 
961 1.757 1.065 

DEBT 
N 

1338 
1288 
1240 
1188 
1036 

894 
964 
952 

Panel B 
RATIO UTILIZING TOTAL INTEREST EXPENSE 

MEAN DEBT RATIO MEDIAN DEBT RATIO 
.083 .104 
.163 .114 
.115 .126 
.065 .143 
.209 .155 
.272 .155 

-.425 .130 
.245 .142 
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No clear picture emerges from looking at the summary 

statistics on the sample data. While there appears to be 

some increase in the debt ratio in the pre-ERTA years, there 

is no discernible trend that continues through the post-ERTA 

years. Since the mean and median values for each year are 

based on a slightly different set of observations, TABLE 

6.15 lists the intra-firm difference between the debt ratio 

in 1980 and 1984. Only firms with data available for both 

years enter into the analysis. In this table, PANEL A 

measures the debt shield as the book value of long-term 

debt, and Panel B measures the debt tax shield by the total 

interest expense. The first two rows of each panel in the 

table are identical to TABLE 6.19 except the analysis is 

confined to only firms that have data available for both 

1984 and 1980. The third row lists the mean and median 

change in the debt ratio from 1980 to 1984. Also listed in 

the third row, are the t-statistic for the mean change 

(under the null hypothesis that ~here is no change) and its 

significance level. 

Again, the data in TABLE 6.15 do not indicate a 

perceptible trend. There is a decrease in the median level 

of the debt ratio following ERTA (according to both panels), 
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but this is contrasted with an apparent insignificant 

increase in the mean level of the debt ratio following ERTA 

(according to both panels) . 

TABLE 6.15 
ANALYSIS OF POST-ERTA CHANGES IN THE DEBT RATIO 

PANEL A 
CHANGE IN DEBT RATIO (DEBT SHIELD = BOOK VALUE OF L.T. DEBT) 

YEAR 
1980 
1984 
CHANGE 

MEAN 
.355 

1. 848 
1. 493 

CHANGE IN DEBT 
YEAR MEAN 
1980 -.075 
1984 .261 
CHANGE .336 

MEDIAN 
1. 047 

.978 
-.063 

N 
629 
629 
629 

PANEL B 

t SIGNIFICANCE LEVEL 

1.16 .245 

RATIO (DEBT SHIELD = TOTAL INTEREST EXP.) 
MEDIAN N t SIGNIFICANCE LEVEL 

.134 621 

.132 621 
-.005 621 1.12 .261 

When the nonparametric Wilcoxon-Hann-Whitney test is 

applied to the data in PANEL A of TABLE 6.15, it indicates 

that there is an insignificant decre;'lse in the debt ratio 

following ERTA (the test statistic = -.565, p-value = .286). 

Given that the alternative definitions of the debt tax 

shield produce similar results in the prior analysis, the 

balance of this chapter bases the debt ratio on the book-

value of long-term debt. This definition is also consistent 
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with the best cross-sectional fit as discussed in Chapter 5. 

While the data appear to be inconsistent with the 

presence of a substitution effect following the passage of 

ERTA, the need for more powerful tests is clear. In 

particular, it is necessary to determine if the stagnant 

level in the debt tax shield applies to all sample firms, or 

if there are systematic differences in the post-ERTA changes 

in the debt ratio across firms. Consistent with a 

substitution effect would be an expected large decrease in 

the debt ratio for those firms that experienced the greatest 

increase in the nondebt ratio following ~RTA. Likewise, a 

smaller decrease or an increase in the debt ratio would be 

expected for those firms that experienced a slight increase 

or decrease in the nondebt ratio following ERTA. 

The first step in a more refined analysis of the data 

begins with the following relation which is discussed in 

Section 6.3 of this chapter: 

RM/ASSETS = [INCOME(l-T»)/ASSETS + [TAX SHIELDS (T»)/ASSETS 

WHERE: 
RAT is a dollar measure of net income, after-tax. 
ASSETS is the total investment that is utilized to 
generate ~T' 
INCOME is a dollar measure of book income 
beforethe deduction of taxes, debt-related tax 
shields, and nondebt tax shields. 
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TAX SHIELDS are the tota! debt-related and nondebt 
tax shields as defined in the context of 
DeAngelo and Masulis [1980]. 
T is the firm's average tax rate. 

From the definitions of the terms in the equation, it is 

apparent that the tax shield term on the right-hand side of 

the equation can be subdivided into a nondebt tax shield and 

a debt-related tax shield (debt shields). The complete 

right-hand side could then appear as: 

[INCOME(l-T)]/ASSETS + [NONDEBT SHIELDS (T)]/ASSETS + 
[DEBT SHIELDS (T)]/ASSETS 

The presence of an income effect (following ERTA) was 

determined to be consistent with a decrease in the first 

term on the right-hand side and an increase in the sum of 

the other two terms. A substitution effect would predict an 

increase (following ERTA) in the second term on the right-

hand side (NONDEBT SHIELD RATIO) and a decrease in the third 

term (DEBT SHIELD RATIO) . 

TABLE 6.16 lists the mean and median levels of the 

NONDEBT SHIELD RATIO (reproduced from TABLE 6.12) and the 

DEBT SHIELD RATIO over the period 1977 through 1984. If a 

substitution effect is present, the DEBT SHIELD RATIO should 

be observed decreasing after 1980. 
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TABLE 6.16 
ANALYSIS OF THE TIME-SERIES BEHAVIOR OF THE NONDEBT TAX 

SHIELD AND DEBT SHIELD RATIOS 
NONDEBT SHIELD RATIO DEBT SHIELD RATIO 

YEAR N MEAN MEDIAN N MEAN 
MEDIAN 
1977 1359 .048 .045 1359 .189 .166 
1978 1305 .049 .045 1305 .197 .175 
1979 1256 .049 .045 1256 .194 .176 
1980 1196 .051 .047 1198 .192 .172 
1981 1050 .056 .052 1050 .203 .181 
1982 904 .060 .056 904 .204 .178 
1983 971 .058 .054 971 .200 .171 
1984 962 .059 .055 962 .199 .171 

There is no apparent pattern of increase or decrease in 

the post-ERTA years in the debt shield ratio. A formal 

comparison of the debt ratios in 1980 and 1984, based on the 

Wilcoxon-Mann-Whitney statistic, indicates that there is no 

significant change in the debt shield ratio following the 

passage of ERTA (test statistic = .729, p-value = .2327). 

While this result is inconsistent with the presence of 

an income effect following ERTA, it may also indicate that 

the debt shield ratio (that is the basis of the test) is 

suffering from similar confounding problems that are present 

in the tests of the cross-sectional substitution effect. 

More specifically, the denominator of the debt shield ratio 

captures any change over the post-ERTA era in the firm's 
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ability to collateralize debt (recall references in Chapter 

4, Section 4.6 to Myers (1977, 1984] and Scott [1977]). 

Because the provisions in ERTA encouraged investment in 

assets that provide tangible security for additional debt, 

the typical firm's debt capacity may have been increased 

following ERTA. Thus, the change in the debt shield ratio 

following the passage of ERTA may be reflecting bc::h an 

increase in the ability of the firm to collateralize debt 

and the presence of an offsetting substitution effect. For 

this reason, a definition of "ASSET" that controls for the 

inter-temporal shift in the ability to collateralize debt is 

desirable. 

In Chapter 4, it is suggested that the net book-value 

of property, plant, and equipment may be a viable surrogate 

for the maximum capacity of a firm to collateralize debt. 

Using the book-value of net property, plant, and equipment 

as the denominator in the debt-shield and nondebt shield 

ratios, the evidence identified in Chapter 5 is found to be 

consistent with the presence of a cross-sectional 

substitution effect. It is therefore worthwhile to re

examine the time-series evidence using net property, plant, 

and equipment (PPE) to scale the debt tax shield. If this 
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variable is an effective surroqate for each firm's maximum 

debt capacity at any point in time, the debt shield ratio 

(debt shiel~/pPEt) will be free of the effects of inter

temporal changes in the debt capacity constraint. The 

resultinq debt shield ratio should reveal more about the 

presence of a time-series substitution effect than the debt 

shield ratio usinq total assets in the denominator. 

TABLE 6.17 lists the results of a comparison of the 

time-series behavior of the debt shield ratio based on PPE 

to the behavior of the deot shield ratio (from TABLE 6.16) 

based on total assets. In this table, the mean and median 

values of the debt shield ratio under the two alternative 

computations are listed for the years 1977 throuqh 1984. 

Also the number of observations (N) underlying the computed 

mean and median values for each year are listed. There are 

sliqhtly fewer observations available for the debt shield 

ratio based on PPE because sliqhtly less data is available 

on the sample firms from the COMPUSTAT data base. 
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ANALYSIS OF THE TIME-SERIES BEHAVIOR OF THE DEBT TAX 

SHIELD UNDER TWO ALTERNATIVE DEFINITIONS 
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PPE TOTAL ASSETS 
DEBT SHIELD RATIO DEBT SHIELD RATIO 

YEAR 
ME!>IAN 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

N MEAN MEDIAN N MEAN 

1305 
1255 
1203 
1143 

999 
855 
926 
918 

.472 

.480 

.484 

.469 

.460 

.440 

.434 

.425 

.469 

.479 

.479 

.464 

.452 

.429 

.414 

.410 

1359 
1305 
1256 
1198 
1050 

904 
971 
962 

.189 

.197 

.194 

.192 

.203 

.204 

.200 

.199 

.166 

.175 

.176 

.172 

.181 

.178 

.171 

.171 

TABLE 6.17 indicates that the nondebt ratio based on 

PPE behaves in a manner that is consistent with a 

substitution effect following the passage of ERTA. The 

nondebt ratio declines monotonically after 1980 (based on 

both mean and median values). The change in the nondebt 

ratio from 1980 to 1984 is ~ignificant based on the 

Wilcoxon-Mann-Whitney statistic (test statistic = -3.854, p-

value = .0001) and the observations (from 1980 and 1984) 

listed in TABLE 6.17. 

If the behavior of the debt shield ratio (based on PPE) 

in TABLE 6.17 is the result of a substitution effect, it is 

anticipated that the firms with the larger positive 
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increases in the nondebt shield ratio (in the post-ERTA 

years) will have the larger decreases in the debt shield 

ratio. Based on this relationship, it is expected that the 

post-ERTA change in the nondebt shield ratio is negatively 

correlated with the post-ERTA change in the debt shield 

ratio. To examine this prediction, Panel A of TABLE 6.18 

lists the intra-firm, post-ERT~ changes in the debt shield 

ratio (based on PPE) from 1980 to 1984. Also listed is the 

t-statistic (and its significance level) associated with the 

post-ERTA change in the debt ratio. Panel B lists the 

corresponding information for the post-ERTA change in the 

nondebt shield ratio. The analysis in both panels is 

confined to firms that have data available for both the pre

ERT~ year of 1980 and the post-ERTA year of 1984. 

PANEL C lists the Pearson and Spearman rank 

correlations between the post-ERTA changes in the debt and 

nondebt shield ratios. PANEL C is based on the observations 

which are summarized in PANELS A and B of TABLE 6.18. 
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TABLE 6.18 
POST-ERTA CHANGES IN THE DEBT AND NONDEBT RATIOS 

PANEL A 
INTRA-FIRM, rOST-ERTA CHANGE IN THE DEBT SHIELD RATIO 

YEAR MEAN MEDIAN N t SIGNIFICANCE LEVEL 
1980 .457 .450 596 
1984 .406 .395 596 
CHANGE -.052 -.047 596 -5.65 .0001 

PANEL B 
INTRA-FIRM, POST-ERTA CHANGE IN THE NONDEBT SHIELD RATIO 

YEAR MEAN MEDIAN N t SIGNIFICANCE LEVEL 
1980 .136 .127 596 
1984 .149 .135 596 
CHANGE .013 .010 596 4.57 .0001 

PANEL C 
CORRELATION BETWEEN THE INTRA-FIRM CHANGES IN THE 

DEBT AND NONDEBT SHIELD RATIOS 
N CORRELATION SIGNIFICANCE LEVEL 

SPEARMAN 596 -.151 .0002 
PEARSON 596 -.108 .0081 

Consistent with TABLE 6.17, PANEL A indicates that 

there is a decline in the debt shield ratio following the 

passage of ERTA. This is indicated by the size and 

significance of the t-statistic associated with the post-

ERTA "CHANGE," and also by the nonparametric Wilcoxon-Mann-

Whitney statistic (= -3.80, p-valua = .0001). The decline 

in the debt shield ratio is contrasted with an increase in 

the nondebt shield ratio following ERTA. The increase in 

the nondebt shield ratio is also indicated by bot~ a 
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significant parametric t-statistic and the Wilcoxon-Mann

Whitney statistic (= 3.61, p-value = .0002). 

Consistent with a time-series substitution effect, 

PANEL C of TABLE 6.18 indicates that the computed 

correlations between the post-ERTA changes in the debt and 

nondebt shield ratios are negative. The magnitude and 

significance of the Pearson and Spearman correlations are 

similar. In the next step, the sample i~ stratified based 

on the magnitude of the change in the nondebt ratio 

following ERTA. In the presence of a substitution effect, 

it is expected that the observations with the larger post

ERTA increases in the nondebt shield ratio will have 

associated with them greater decreases in the debt shield 

ratio. 

TABLE 6.19 lists the results of the stratified sample 

analysis. The data are divided into three subsamples. The 

first two subsamples are intended to be of equal size and 

are comprised of all observations with a post-ERTA increase 

in the nondebt shield ratio. The top third of TABLE 6.19 

documents the change in the debt and nondebt shield ratios 

for those firms (appearing in TABLE 6.18) with the greatest 

increase in the nondebt shield ratio. The second section of 
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the table details the same information for those firms 

experiencing a smaller, but still positive change in the 

nondebt ratio. The third section lists identical data for 

firms experiencing an actual decline in the nondebt ratio 

after ERTA. 

TABLE 6.19 
ANALYSIS OF CHANGES IN THE TAX SHIELD RATIOS 

SUBSAMPLE WITH LARGEST POSITIVE CHANGE IN THE NONDEBT RATIO 
N MEAN MEDIAN 

Change in the nondebt ratio 184 .076 .056 
Change in the debt ratio 184 -.088 -.082 

SUBSAMPLE WITH SMALLEST POSITIVE CHANGE IN THE NONDEBT ~~TIO 
Change in the nondebt ratio 185 .013 .013 
Change in the debt ratio 185 -.055 -.050 

SUBSAMPLE WITH NEGATIVE CHANGE IN THE NONDEBT RATIO 
Change in the nondebt ratio 227 -.039 -.024 
Change in the debt ratio 227 -.019 -.015 

The data in TABLE 6.19 indicate support for the 

predicted negative correlations between the change in the 

nondebt shield ratio and the change in the debt shield 

ratio. While the nondebt shield ratio is monotonically 

decreasing across the subgroups, the debt ratio is 

monotonically increasing. This conclusion is supported by 

both the median and mean statistics. This evidence is 
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• regarded as congruent with a time-series substitution 

effect. 

Before concluding this chapter, the discussion 

addresses the analysis of the time-series substitution 

effect (H5) , conducted only on the industries which 

demonstrate the greatest support for a cross-sectional 

substitution effect in the DeAngelo and Masulis framework. 

Those industries that have data that appears to be 

consistent with the presence of a cross-sectional 

substitution effect are identified in Chapter 5 (tests of 

H2a). The issue is whether more powerful time-series tests 

can be designed by taking into account the cross-sectional 

(substitution effect) test results. 

TABLE 6.20 replicates prior tables in this section, and 

compares observations belonging to certain industry 

groupings (identified in TABLE 5.7) to all other 

observations. Those observations underlying the analysis in 

TABLE 6.17 in industry groups with significant (at the .05 

level) negative Spearman cross-sectional correlations, as 

identified in TABLE 5.7 of Chapter 5, between the debt and 

nondebt shield ratios are assigned to the first group. This 
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includes 115 firms in 14 industry qroups13. The other 481 

observations are lumped together in the second group. The 

top section of TABLE 6.20 replicates the analysis in PANEL C 

of TABLE 6.18 for both groups. The bottom section of the 

table duplicates the analysis in PANELS A and B of TABLE 

6.18. 

TABLE 6.20 
CORRELATIONS BETWEEN CHANGES IN THE DEBT AND NONDEBT SHIELD 

RATIOS 

FOR FIRMS WITH STRONG NEGATIVE CROSS-SECTIONAL CORRELATIONS 
N CORRELATION SIGNIFICANCE LEVEL 

SPEARMAN 115 -.201 .031 
PEARSON 115 -.155 .099 

SPEARMAN 
PEARSON 

FOR ALL OTHER FIRMS 
481 -.137 
481 -.097 

.003 

.033 

ANALYSIS OF CHANGES IN THE TAX SHIELD RATIOS 

FOR FIRMS WITH STRONG NEGATIVE CROSS-SECTIONAL CORRELATIONS 
N MEAN MEDIAN 

Change in the nondebt ratio 
Change in the debt ratio 

115 .005 .003 
115 -.012 -.015 

FOR ALL OTHER FIRMS 
Change in the nondebt ratio 481 .014 
Change in the debt ratio 481 -.061 

.011 
-.058 

13 The 14 industry groups that are utilized from TABLE 
5.7 are the ones with the following DNUMS: 1040, 1311, 
2030, 2621, 2800, 3080, 3089, 3241, 3674, 3714, 4813, 5411, 
5912, and 7011. 
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The data indicate that there are significant negative 

correlations between the post-ERTA changes in the non debt 

shield and debt shield ratios for both groups. The computed 

negative correlations for the group with the better cross

sectional fit are somewhat larger than the other group. 

However, the p-values associated with these correlations are 

smaller. 

The lower section of the table indicates that the group 

with the better cross-sectional fit has a somewhat smaller 

change in the nondebt ratio following ERTA. In formally 

comparing the post-ERTA change in the nondebt shield ratio 

between the two groups, the Wilcoxon-Hann-Whitney statistic 

iil~i~ates that there is a marginally significant difference 

(test statistic = 1.67, one-tailed p-value = .0475). 

The group with the strong negative cross-sectional 

correlations also has a somewhat smaller change in the debt 

shield ratio. The Wilcoxon-Hann-Whitney statistic indicates 

that this difference between the two groups is significant 

(test statistic = -2.48, one-tailed p-value = .0066). 

Based on the evidence in TABLE 6.20 and the Wilcoxon

Hann-Whitney tests, it is apparent that the group indicating 

a strong cross-sectional substitution effect has the smaller 
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time-series substitution. Thus, there wOlJld appear to be no 

gain in the power of the t:ime-series tests by considering 

the eviden~e in the cross-sectional tests. 

In summary, the evidence in this section of the 

chapt~~ is consistent with a time-series substitution effect 

(HS) . While there is little evidence of a substitution 

effect from the tests without controls for debt capacity, 

the tests with such controls suggest the evidence is 

consistent with a substitution effect. With debt capacity 

controls in place, there is an observed negative correlation 

between the change in the debt shield ratio and the change 

in the nondebt shield ratio following ERTA. This 

relationship is apparent when the data are examined as one 

sample, or subdivided based on the magnitude of the change 

in the nondebt ratio. However, consideration of the 

evidence from the cross-sectional substitution effect tests 

does not appear to strengthen the time-series tests. 

In the following final section of Chapter 6, the 

results from this section are integrated with the results 

from the prior two sections in the chapter. 

6.5 CONCLUSION 

The data examined in this chapter provide evidence 
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wbich generally supports all three of the hypotheses that 

are discussed. Sections 6.2 and 6.3 examine the data fOt 

the presence of an income effect (H3 and H4). Taken 

together, the analysis of the two ·sections indicates that 

the pattern of growth (income effect) across firms in the 

post-ERTA era is consistent with the tax incentives provided 

by ERTA. The da~a further indicate that the tax incentives 

comprise a greater portion of the total return in the post

ERTA years than in the prior years which is also consistent 

with an income effect. Section 6.4 discusses the 

results of tests which are conducted to determine if the 

increased level of nondebt tax shields (made available by 

ER'£A) are to some degree offset by decreases in other tax 

shields. Specifically, tests for the presence of a 

substitution of the nondebt tax shields for debt-related tax 

shields are discussed. The data appear to bear support for 

such a substitution. 

In the next and final chapter, the theory that is the 

basis of this paper, and the implications of the results of 

the hypotheses tests for the theory are discussed. 



CHAPTER 7 

SUMMARY AND CONCLUSIONS 

·.71 

In Chapter 1, it is stated that the purpose of this 

paper is to determine if the empirical reaction of firms to 

the incentive provisions of the Economic Recovery Tax Act 

(ERTA) of 1981 is consistent with certain financial economic 

theory. It is further stated that this type of research 

provides evidence on how the market values and reacts to tax 

incentives, and that this information is potentially useful 

to policy makers in the design of efficient and effective 

tax legislation. 

The discussion in Chapter 2 identifies the theory that 

is relevant in predicting the market reaction to tax 

incentives. The theory begins in the very constrained 

analytical world of Modigliani and Miller [1958] where no 

taxation exists, and of course the market's valuation of the 

firm is totally independent of the specific provisions of an 

income tax structu~~. Over time, this literature is 

extended to take into account more realistic market features 

such as the presence of personal and corporate income 

taxation and uncertainty in state outcomes. Some of the 

theoretical extansions to this literature identify 
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circumstances where features of the income tax system can 

affect the value of specific firms. The theory then 

maintains that value-ma&imizing managers will react to such 

features of the tax structure. The major theoretical 

extensions to the original theory that are tested in this 

paper are attributable to DeAngelo and Masulis [1980] and 

Dammon and Senbet [1988]. These two papers identify 

circumstances where the presence of tax incentives will 

affect the value of the firm. 

The theoretical contributions to the literature by 

DeAngelo and Masulis, and Dammon and Senbet, predict that 

firms will manage the level of their total (costly) tax 

deductions by taking into account the probability of losing 

some or all of the deductions when state-contingent income 

is sufficiently small. Thus, when certain classes of tax 

deductions are increased (perhaps through legislation such 

as ERTA) management reacts by decreasing the level of other 

deductions. This action maintains the total tax deductions 

at the desired level. In this literature, one potential 

managerial response requires substituting non-cash 

deductions for debt related deductions. This managerial 

action is called the "substitution effect." 
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Dammon and Senbet extend the literature in another 

critical direction. They recognize th~t an increase in the 

level of the non-cash deductions, associated with a change 

in the level of investment, will impact the total tax cash 

flows. Specifically, they recognize that (ceteris paribus) 

an increase in the rate of cost ~ecovery on new investment 

will reduce the tax liability of the firm. This potential 

reduction in tax liability will then increase the incentives 

of managers to undertake the new investment. This 

managerial response is referred to as an "income effect." 

While the provisions in ERTA are numerous, a major 

thrust of the act is t~ lnccease the rate of cost recovery 

and thereby induce managers to undertake new investment. 

This intended response is consistent with the income effect 

identified above. 

In the previous chapters, evidence on the existence of 

a substitution and income effect are gathered by examining 5 

specific hypotheses. Collectively, the data examined in 

this paper has been found to be consistent with the major 

predictions of the theory in Dammon and Senbet [1988]. The 

dat.a which are examined comes from yearly information on U. 

S. firms, listed on either the American or New York Stock 
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Exchange, and contained in the COMPUSTAT data base. 

The results of the analysis indicate that firms do 

manage the level of their total tax deductions as if there 

is some optimal level. Following the passage and 

implementation of ERTA, the pattern of investment growth 

appears to be consistent with the presence of an income 

effect. Both the diff.::rential pattern of growth across 

firms, and the timing of the growth, indicate that the 

sample firms responded to the incentive provisions in ERTA. 

The evidence also indicates that management of the 

total tax deduction .1S'7el in the post-ERTA period is 

achieved by reducing the debt-related deductions in response 

to the larger investment-related deductions provided by 

ERTA. In looking cross-sectionally, the firms that 

experience the larger increases in the investment-related 

tax shields typically also have greater decreases in the 

debt-related tax shields. 

In summary, this paper makes two significant 

contributions to the literature. First, it uncovers 

evidence that the market values tax shields, and managers 

try to maintain the level of the tax shields at some optimal 

level. Second, consistent with the theory discussed above, 
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the study finds that certain components of the total tax 

shield are apparently recognized by managers as substitutes 

for other components of the total tax shield. The practical 

utility of these findings lies in their potential to improve 

tax legislation. 

While the empiri~al response to the incentive 

provisions of ERTA are consistent with the Dammon and Senbet 

theory, there are many aspects of the empirical reaction 

that are not answered by this study. Potential extensions 

of this research may consider: 

of smaller firms to ERTA; 

an analysis of the reaction 

consideration of the costs 

associated with the (unintended) substitution effect; better 

empirical measures of tax shields that are potential 

candidates for a substitution effect; the association 

between the magnitude of change in the rate of cost 

recovery, and the magnitude of the income effect; and, the 

life of the income effect. 
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