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This research addresses the issue of whether the investment tax credit is 

effective in stimulating firm-level capital investment. Although Congress has relied 

on the investment tax credit (ITC) as an investment incentive, prior research 

provides ambiguous results on the credit's success in encouraging capital 

investment, raising doubt about the ITC's usefulness as a policy tool. While prior 

research has relied on macroeconomic investment models and macroeconomic 

data, this study uses analysts! firm-specific forecasts of short- and long-term capital 

expenditures (available from Value Line) to proxy for firms! planned investment 

behavior. An advantage of these forecasts is that they are firm-specific, eliminating 

the need to specify a representative firm with a generalized investment model. The 

research design controls for other investment-related factors and estimates the 

increment in planned investment directly attributable to changes in the ITC tax 

provisions, Le., that part of planned capital investment that would not have
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occurred without the credit. This estimate provides a firm-level quantitative 

measure of the ITC's stimulus effect. This study examines firms! capital investment 

responses to the ITC provision changes from three acts that were passed from 

1971 through 1978. Results suggest that the ITC's reinstatement in 1971 

increased firms' short-term planned capital expenditures. This result is robust 

across industries and firm-types. Firms in some industries also increased their 

long-term planned expenditures in response to the ITC's reinstatement. There is 

no evidence that firms increased planned capital expenditures in response to the 

1975 ITC rate increase, while firms in some industries appear to have increased 

their anticipated long-term capital expenditures in response to the permanent rate 

increase in 1978. This study also examines the influence of two firm-specific 

factors, financing constraints and investment opportunities, on firms! sensitivity to 

the ITC's incentive effects. Results are consistent with those of the primary 

hypotheses.
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CHAPTER ONE: INTRODUCTION

This study tests whether the investment tax credit is effective in stimulating 

firm-level capital investment. Congress' primary purpose for enacting the 

investment tax credit (ITC) was to increase capital investment and thus economic 

growth. The ITC was repealed in 1986, but reenactment of the credit has recently 

been debated as a stimulus for investment.1 Although Congress has relied on the 

ITC as an investment incentive, prior research provides ambiguous results on the 

credit's success in encouraging capital investment, raising doubt about the ITC's 

usefulness as a policy tool The inconsistent evidence may be due both to the 

inability of macroeconomic investment models used in previous research to 

adequately model investment behavior and to a lack of relevant firm-level data. 

The data source and method presented in this study address many of the criticisms 

leveled at prior studies.

This study provides advantages over prior research by: (1) using firm- 

specific data to directly measure the ITC's influence on planned corporate 

investments of individual firms, as opposed to industry- or economy-wide 

investments, and (2) identifying factors that may interact with the ITC in affecting 

firms' investment behavior. The study estimates the increment in planned 

investment directly attributable to changes in the ITC tax provisions, Le., that part

1 Before being dropped from the economic package in May 1993, the credit had been a 
centerpiece of Clinton's economic stimulus package since the presidential campaign. In hie 
campaign blueprint for economic policy, Pulling People First, then President-elect Bill Clinton 
proposed a "targeted investment tax credit to encourage investment in the new plants and 
productive equipment here at home that we need to compete in the global economy." See Tax 
Notes (Tax Analysts and Advocates; January 11,1993, p. 210).

1
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of planned capital investment that would not have occurred without the credit.

This estimate provides a firm-level quantitative measure of the ITC's stimulus 

effect. Because this study measures the ITC's incentive effects at the firm level, 

the influence of firm-specific factors on the ITC's incentive effects can also be 

examined.3 Moreover, the data source and method introduced in this study will be 

useful for examining the incentive effects of other tax provisions, such as 

accelerated depreciation.

This study examines firms' capital investment responses to the ITC 

provision changes from three tax acts that were passed from 1971 through 1978. 

The three acts are examined separately because the predicted effect of the 

legislation on planned investment varies for each act. Annual capital expenditure 

forecasts (available from Value Line) are used to proxy for firms' planned 

investment behavior. An advantage of these forecasts is that they are firm-specific, 

eliminating the need to specify a representative firm with a generalized investment 

modeL Using analysts' forecasts as measures of firms' planned capital expenditures 

assumes that analysts' forecasts are relatively precise predictions of actual 

investment behavior. This study tests the validity of this assumption by comparing 

forecasted amounts with actual amounts. Tests indicate that analysts? forecasts are 

accurate estimates of investment behavior.

The ITC's effect on planned capital investment is estimated using changes 

in forecasted capital expenditure amounts published before and after relevant tax

3 The analysis employs the framework developed by Scholes and Wolfson by jointly considering 
both tax and nontax factors in modeling firms' responses to tax incentives. Furthermore, Scholes 
and Wolfson argue for a microeconomic analysis of tax policy and issues. [See Scholes, Wilson, 
and Wolfson (1990) and Scholes and Wolfson (1989) and (1992).]

2
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legislation dates. The change in forecasted capital expenditures measures the 

change in a firm's short-term and long-term investment plans due to both ITC 

legislation and other investment-related factors.3 Focusing on changes in 

forecasted capital expenditures rather than levels controls for firm-specific 

determinants of capital investment that do not change between time periods. To 

test whether the ITC increases planned capital investment, changes in firms' 

forecasted capital expenditures are modeled as a function of changes in 

investment-related variables (to control for nontax factors), ITC dummy variables 

(to measure the ITC's incentive effect on capital expenditures), and interaction 

terms (to test whether firms increased the capital intensity of their operations after 

the ITC's reinstatement).

The sample consists of 255 to 267 firms from five industries (building, 

chemical, electric utility, machinery, and metals & mining), depending on the time 

period examined. The overall results suggest that the estimation equations have 

significant explanatory power. However, the model's explanatory power differs 

significantly across acts and across industries. Results suggest that the ITC's 

reinstatement in 1971 increased firms' short-term planned capital expenditures.

This result is robust across industries and firm-types. Firms in some industries 

(electric utility, machinery, and metals & mining) also increased their long-term

3 The advantage of using investment forecasts made after the ITC provisions change rather than 
actual investment is that the forecasts are not influenced by confounding factors that occur in the 
period between the tax law change and the actual investment. This is especially important given 
that the ITC provision* may change again before long-term investment plans are implemented. 
Because confounding events are less likely to be a factor in the difference between shott-term 
planned capital expenditures and actual expenditures, both the change in forecasted and actual 
capital expenditures will be used when examining firms' short-term investment responses. Even 
when actual capital expenditures are used, the Value Line data provide significant advantages 
because firm-specific observations of investment-related variables are available.

3
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planned expenditures in response to the ITC's reinstatement. The 1975 Tax Act 

temporarily increased the ITC's rate to 10% for aO firms, while the 1978 Act made 

the 10% rate permanent. There is no evidence that firms increased planned capital 

expenditures in response to the 1975 ITC rate increase, while firms in some 

industries (building and chemical) appear to have increased their anticipated long­

term capital expenditures in response to the permanent rate increase in 1978. In 

general, there is no evidence that firms increased the capital intensity of their 

operations in response to any of the ITC provision changes. Industries that may 

have been affected include the machinery (1971, SLTINV), electric utility (1975 

Act), and chemical (1978 Act) industries.

This study also examines the influence of two firm-specific factors, 

financing constraints and investment opportunities, on firms' sensitivity to the 

ITC's incentive effects. Firms facing financing constraints may respond less to the 

ITC's incentive effects because they are unable to obtain the necessary funds to 

finance new capital expenditures, while firms with few growth opportunities may 

respond less to tax incentives because they face a more limited set of potentially 

profitable investments. In general, the results provide little additional evidence 

regarding ITC incentive effects, but results are consistent with those of the primary 

hypotheses.

The remainder of this dissertation is structured as follows. Chapter 2 

discusses the ITC's legislative history. Chapter 3 reviews economic investment 

theory and the empirical research that addresses the ITC's effects on firms1 

investment decisions. Chapter 4 develops the hypotheses, while Chapter 5 

presents the methodology and research design. Sample selection and descriptive

4
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statistics are discussed in Chapter 6. Chapter 7 reports results of the empirical 

tests. Chapter 8 provides the conclusions of this study.

5
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CHAPTER TWO: LEGISLATIVE HISTORY OF 
THE INVESTMENT TAX CREDIT

2.1 THE INVESTMENT TAX CREDIT

Tax policy is in part designed to regulate the economy by influencing 

economic growth. Investment in fixed assets is an important source of economic 

growth because it stimulates productivity and job creation.1 Using tax policy to 

encourage investment in fixed assets assumes tax incentives are an important factor 

in corporate decision-making. Proponents argue that tax incentives stimulate 

capital expenditures by: (1) reducing the cost of capital, and (2) increasing the flow 

of internal funds available for financing new asset purchases. Tax incentives may 

encourage business expansion because firms view additional capital investment 

projects as economically feasible. In addition to influencing the amount of capital 

a firm chooses to employ, investment incentives may also influence a firm's 

production technology choice. By reducing capital's cost relative to other input 

costs, a firm may choose to increase the capital intensity of its production 

technique. Investment incentives may therefore increase a firm's capital-labor 

ratio.2

1 U.S. Congress, House, Committee on Ways and Means (1977, p. 3-4). Whether or not the 
government should encourage capital formation is subject to economic and social debate.
Harvard economist Dale Jorgenson argues that the economy pays for capital formation by 
reducing current living standards. The trade-off between current and fiiture living standards is a 
social choice. Proponents of tax investment incentives argue that these incentives create jobs. 
However, Jorgenson argues that most job creation is due to development of new technologies that 
occurs primarily in newer, less capital intensive industries and firms which may be less 
responsive to tax incentives. Furthermore, much of the capital goods industry is located in 
foreign countries. Many of the new capital equipment orders may therefore create foreign jobs. 
[See Levinson (1986)].

2 Investment incentives may also influence the desired durability of a firm's capital stock. The 
ITC may favor short-lived over long-lived capital. Short-lived assets can be replaced more

6
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The investment tax credit (ITC) is a form of tax subsidy to business 

investment designed to alter the level and composition of investment. The ITC has 

been enacted periodically since 1962 and was most recently repealed in 1986. 

Subject to certain limitations, the ITC provides a direct credit against taxes payable 

for firms that invest in qualified assets, primarily machinery and equipment.3 

Proponents argue that the ITC lowers the cost of qualified assets and thus 

stimulates investment to a level greater than would exist without the credit. 

However, some policymakers and economi sts have suggested that the ITC may 

not alter investment but may instead reward investment that would occur 

regardless of the tax credit, causing windfall gains and losses to shareholders based 

on previously determined investment behavior.4 The ITC's repeal in 1986 was 

largely based on Congress' belief that the ITC distorted economic decisions and 

represented windfall subsidies.5

The ITC offers a rich legislative history for examining tax policy effects on

frequently, thus permitting more frequent use of the credit. [See Bradford (1980) and Harberger 
(1980)].

3 The ITC provisions generally allow a credit equal to a specified percentage of qualified 
investment in the year in which the property is placed in service. In general, qualified 
investment is tangible, personal property used in a trade or business or held for the production of 
income. Personal property does not include land, buildings, or other permanent structures. [See 
footnote 13 for a more complete definition.] The ITC amount is a function of three factors: (i) 
the taxpayer's basis in property eligible for the credit (i.e., the amount of I.R.C. Sec. 38 property); 
(ii) the percentage of basis deemed to qualify for the ITC; and (iii) the rate of the credit.

4 Even though a particular incentive may have only a minor impact on investment decisions, a 
corporation can still use the tax rules to reduce their tax burden. In such situations, the 
provisions do not have the stimulus effect intended by the government and provide firms with a 
windfall benefit. Summers (1981) argues that good tax reform should minimize windfall gains 
and losses.

5 See the General Explanation o f  the Tax Reform Act o f  1986 and Steuerle (1992).

7
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firms' investment behavior. Since its introduction in 1962, the ITC has been 

enacted, repealed, and its provisions changed numerous times.6 In general, 

revisions to the ITC have been justified by the impact policymakers believe the 

ITC has on the economy. Although the ITC remained in existence until its repeal 

in 1986, this study is limited to ITC-related legislation from 1971 through 1978. 

The earlier legislation cannot be examined using this study's research design 

because Value Line only began disclosing capital expenditure forecasts in January 

1970. The impact of changes in the ITC provisions subsequent to 1978 is more 

difficult to isolate and examine than the impact of earlier changes because the post- 

1978 changes are associated with major depreciation changes.7 Although this 

study examines only the tax acts from 1971 through 1978, a discussion of the 

ITC's history from 1962 through 1986 is presented in order to show Congress' 

reliance on the ITC as an incentive for capital investment.

2.2 CHANGES IN THE INVESTMENT TAX CREDIT'S PROVISIONS

2.2.1 Prior to 1971

The ITC was first enacted in 19628 with the objective ”... to encourage

6 ITC-related legislative acts over the period 1962 through 1978 include: (1) initial enactment 
of the ITC [1962], (2) repeal of the provision that required firms to deduct the amount of the 
credit from the depreciation base [1964], (3) suspension of the ITC [1966], (4) repeal of the 
suspension [1967], (3) repeal of the ITC [1969], (6) its reinstatement [1971], (7) a temporary 
increase in the tax credit rate [1975], (8) extension of the temporary rate increase [1976], and (9) 
a permanent increase in the rate [1978], Seven of the nine law changes (1962,1964,1967,1971, 
1973,1976, and 1978) involved enactment of a law that added the ITC or increased its benefits. 
The remaining two (1966 and 1969) involved the suspension and repeal of the ITC, respectively.

7 The last major change in depreciation rales prior to 1981 was in 19S4. The Accelerated Cost 
Recovery System (ACRS) of depreciation was introduced in 1981. Modified ACRS (MACRS) 
was introduced in 1986.

8 Revenue Act of 1962, P.L. 87-834, Sec. 2(b).

8
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modernization and expansion of the Nation's productive facilities and thereby 

improve the economic potential of the country, with a resultant increase in job 

opportunities and betterment of our competitive position in the world economy."9 

President Kennedy introduced the ITC as part of his presidential tax message on 

April 20, 1961. The tax credit was part of a general tax reform package designed 

to stimulate investment in plant and equipment.10 Businesses strongly opposed the 

tax credit when it was first introduced because it was seen as a poor substitute for 

the tax depreciation reform they desired.11 In urging its enactment, the 

Administration promoted the credit as an incentive specifically designed to increase 

economic growth by reducing the after-tax cost of acquiring depreciable assets, 

increasing the cash flow available for investment, and reducing the payback period 

for particular assets.13

The ITC's enactment in 1962 followed lengthy legislative debate. The 

credit was equal to 7% of qualified investment property,13 which included both

9 The ITC was also seen as providing "substantial help in alleviating our balance of payments 
problem... by helping to improve the competitive position of American industry in markets at 
home and a b r o a d [ S .  Rep. No. 1881,87th Cong., 2d Sess., 10-11 (1962)].

10 The tax reform package also provided for the adoption of new guidelines for the 
determination of equipment lifetimes allowable for tax depreciation purposes.

11 Harold Scaff, as representative for the National Association of Manufacturers, opposed the
credit as a subsidy which would allow the Federal government to manipulate the economy 
(Congressional Quarterly, April 6,1962, p. 551).

13 S. Rep. No. 1881,87th Cong., 2d Sess., 10-11 (1962).

13 Qualified property was defined to include tangible personal property used in a trade or 
business or held for the production of income. Also included was other tangible property (but not 
buildings and their structural components) if the property was used (1) as an integral part of 
manufacturing, production, or extraction, or of furnishing transportation, communication, 
electrical energy, gas, water, or sewage disposal services, or (2) as a research or storage facility. 
[I.R.C. Sec. 48(aXl)]. Tangible personal property was defined as any tangible property except

9
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new property and a limited amount of newly purchased used property.14 The 

credit for public utility property was 3%. Property became eligible for the credit in 

the year it was placed in service. The investment credit was limited to the 

taxpayer's tax liability (if $25,000 or less), phis 25% of the liability in excess of 

$25,000. Excess credits were subject to carryforward and carryback rules.IS

Unlike the 1962 enactment and 1986 repeal of the ITC, the series of 

presidential requests between 1966 and 1971 initiated fast congressional action 

leading to the suspension and reinstatement of the ITC. In 1966, the United States 

faced severe inflation, and an important objective of economic policy was to 

restrain investment. In November 1966, Congress enacted a coordinated anti- 

inflationary program requested by the Johnson administration.16 A major feature 

of the Act was a 15-month suspension of the investment credit.17 Both Congress

land and improvements or other inherently permanent structure thereon. Buildings and 
structural components thereof were not eligible for the credit. Generally, property physically 
located outside the U.S. more than 50% of any single taxable year did not qualify for the ITC.
(All Code and Regulation cites refisr tc the Internal Revenue Cade o f 1954, as amended through 
1986.)

14 The amount of eligible used property was strictly limited to prevent existing assets from 
being resold to qualify for the ITC.

13 The 1962 version of the credit required firms to reduce the depreciable base of an asset by the 
amount of the tax credit, thereby reducing the effective rate of the ITC. This feature was known 
as the Long Amendment and was repealed fay the Revenue Act of 1964 [P.L. 88-272, Sec. 203], 
The committee reports indicate that the basis reduction provision was repealed to remove 
recordkeeping and accounting problems associated with the provision, to avoid the situation in 
which basis reduction was required even where the investment credit was not used, and to 
increase the incentive effect of the investment credit [S. Rep. No. 830,88th Cong., 2d Sess., 40- 
41 (1964)].

16 P.L. 89-800,89th Cong., 2d Sess. (1966).

17 In general, the suspension was effective for property ordered, acquired, or whose construction 
was begun after October 9,1966, and before January 1, 1968. In addition, accelerated 
depreciation for structures was replaced by 150% declining-balance depreciation.

10
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and the Administration believed the suspension would restrain inflationary forces, 

ease pressures in the money market, and promote a greater flow of capital into the 

home mortgage market.18

The suspension was originally intended to remain in effect until the end of 

1967. However, by early 1967, equipment expenditures had decreased, and there 

was public concern that the economy was in a recession. In March 1967, after a 

little less than five months, President Johnson called for early repeal of the 

suspension. Consequently, Congress restored the ITC, effective March 1967 (in 

general). Congress said that the inflationary forces which the suspension was 

designed to moderate had faded and that restoration of the credit would encourage 

resumption of balanced, economic growth with high levels of employment and 

stable prices.19

The Tax Reform Act of 1969 generally terminated the ITC for property 

acquired after April 18, 1969.20 Again, the stated rationale for repeal of the credit 

was concern that it directly contributed to inflationary pressures. Congress felt 

that outright repeal of the ITC was more appropriate than a second suspension.21

2.2.2 From 1971 through 1978

18 S. Rep. No. 1724,89th Cong., 2d Sess.. 1 (1966).

19 S. Rep. No. 7 9 ,90th Cong., 1st Sess., 2 (1967).

20 Tax Reform Act of 1969, P.L. 91*172, Sec. 703(a). Certain exceptions were provided for 
property constructed or acquired under a binding contract entered into before April 19, 1969, and 
for other transitional property.

21 General Explanation o f  the Tax Reform Act o f 1969, H.R. 13270,91st Cong., 1st Sess., 187- 
188(1970).

11
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This study examines firms' capital investment responses to the ITC 

provision changes from three tax acts that occurred from 1971 through 1978. All 

three acts enhanced the ITC provisions. The 1971 Act reinstated the credit, while 

the latter acts increased the ITC's rate and extended its benefits.

Revenue Act of 1971: The ITC was reinstated in 1971 and referred to as 

the "job development credit."22 Congress believed that lagging investment in 

machinery and equipment was a primary cause of the depressed economy23 and 

that the credit could spur investment by decreasing capital's effective purchase 

price.24 The Revenue Act of 1971 reinstated the ITC at a 7% rate (4% for 

regulated companies) and permitted the ITC to offset 50% of a firm's tax liability 

in excess of $25,000. The first $25,000 of tax liability could be fully offset. A 3- 

year carryback and 7-year carryforward were allowed for credits which could not 

be used in the current year because of the tax liability limitation. Little change was 

made in the types o f property eligible for the credit.23

22 Revenue Act of 1971, P.L. 92-178, Sec. 101 et. seq.

23 A McGraw Hill Publications Co. survey found that firms planned to increase capital 
expenditures by 4% in 1971 (relative to 1970 amounts). This would have been the smallest 
increase since 1968. [See "Firms to Lift Outlays 4% in 1971," The Wall Street Journal, April 30, 
1971, p. A16], Capital expenditures reached a six-year low when allocations for new plant and 
equipment in the second quarter of 1971 were 15.4% below 1970 levels. [See "Capital 
Appropriations Reached a Six-Year Low: Allocations for New Plant Equipment in Second Period 
Were 15.4% Below Year-Earlier Level," The Wall Street Journal, August 24,1971, p. A8]. In a 
National Association of Purchasing Management survey, about 22% of respondents thought that 
the proposed ITC would result in higher capital spending than originally planned, while 78% 
said it would not change capital expenditure plans. [See "Majority Surveyed Say Proposed ITC 
Would Not Change Expenditures," The Wall Street Journal, October 4,1971, p. A2],

24 S. Rep. No. 437 ,92d Cong., 1st Sess., 1,6 (1971).

23 As before, property used predominantly outside the U.S. did not qualify for the ITC. For 
about four months (August 15,1971, through December 20,1971), the credit was not available 
for foreign-produced property. Previously, the ITC had drawn no distinction between
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The credit was available for property acquired and placed in service after 

August IS, 1971 (the date President Nixon announced he would seek restoration 

of the credit).36 The credit was also available for property for which construction 

was completed after August IS, 1971. As under prior law, the ITC was available 

only for that portion of the construction costs allocable to the period that the credit 

was in effect. There was some discussion in early 1971 indicating the credit might 

be restored. Because some taxpayers may have acquired property on the basis of 

these discussions, a special provision allowed property acquired before August 16, 

1971 to be eligible for the credit if the order for the property was placed after 

March 31,1971. Similarly for constructed property, if construction began before 

August 16,1971, pursuant to an order placed after March 31,1971, a credit was 

allowed for the entire project's cost.

To assure that regulated companies retained at least a portion of the 

investment credit, the 1971 Act provided that, in general, no credit was available 

when the benefit was passed on to customers in the form of rate reductions. The 

1971 Act permitted regulated companies to elect one of the following options with 

respect to the credit's treatment for ratemaking purposes:27

domestically produced and foreign-produced property.

26 Using this acquisition date approach could provide some taxpayers with windfall benefits 
unintended by Congress. For example, if property was ordered in 1970 and acquired in 
September 1971, it would still be eligible for the ITC even though the credit was clearly not an 
incentive in the placement of the crder. (This scenario seems most applicable to property with a 
long manufacturing lead time.) Although this may create a windfall to some taxpayers, the 
possibility that contracts would simply be "renegotiated” to provide a later ordering date 
necessitated this approach.

27 All regulated companies had to choose an option within 90 days of the law's enactment.
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(1) the credit was not available if any part of the credit was flowed through 

to income; however, the credit's tax benefits could reduce the rate base, provided 

the reduction was restored over the property’s useful life; or

(2) the credit was not available if the credit was flowed through to income 

faster than ratably over the property's useful life; however, in this case there need 

not be any adjustment to reduce the rate base.28

In the early 1970's, businesses argued that depreciation reform was needed 

to reduce ambiguity and complexity. Therefore, the 1971 Act also introduced the 

Asset Depreciation Range System (ADR) of depreciation for property placed in 

service after December 31,1970. The ADR system was expected to provide two 

benefits: (1) elimination or substantial reduction of the depreciation system's 

complexity and uncertainty, and (2) favorable financial and economic results 

through shorter depreciable lives. Therefore, any acceleration of depreciation 

allowances that arose from ADR may also have acted as an investment incentive.

Tax Reduction Act of 1975: From 1975 to 1982, significant changes and 

refinements to the ITC provisions were made. Under the Tax Reduction Act of 

197529, Congress temporarily increased the ITC rate to 10% for all taxpayers, 

including public utilities.30 The increased rate applied to property acquired and

28 S. Rep. No. 437, at 35. Also see I.R.C. Sec 46(f)(1).

29 P.L. 94-12,94th Cong., 1st Sess. (1975).

30 A McGraw Hill survey indicated that U.S. industiy had cut its planned 1975 capital spending 
severely since the fall of 1974. (See "Capital Budgets for 1975 Slashed Since Last Fall," The 
Wall Street Journal. February 28, 1975, p. A32]. Large firms' planned capital spending fell 24% 
in 1974's fourth quarter, and a Conference Board survey suggested that the decline was likely to 
continue through 1975. [See "Big Firms' Plans on Spending Fell 24% in Quarter. Survey by 
Conference Board says Decline is Likely to Continue Through 1975," The Wall Street Journal, 
March 7, 1975, p. A2], A McGraw Hill survey indicated that major U.S. corporations planned to
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placed in service after January 2 1 ,197S, and before January 1 ,1977. The 

increased rate also applied to that portion of the property's basis attributable to 

construction between those dates. In the case of property acquired after 

December 31,1976, the 7% credit (or 4% credit for public utility property) would 

apply even if the property was ordered before I977.31 For public utilities only, the 

1973 Act increased the tax liability limitation from 50% to 100% for taxable years 

ending in 1973 and 1976. The percentage limitation was to be reduced 10% each 

year until the 50% limitation was again reached in 1981.

To compensate for long construction lead times, qualified progress 

expenditures were made eligible for the ITC.32 Qualified progress expenditures 

were generally amounts paid during the construction period for property that had a 

normal construction period of at least two years and an estimated useful life of at 

least seven years. Without this provision, such payments were not eligible for the 

ITC until the year the property was ultimately placed in service.

Tax Reform Act of 1976;”  The changes in the ITC provisions from the

increase new plant and equipment spending only slightly in 1976. [See "Firms' 1976 Capital 
Outlays Seen Rising only Slightly," The Wall Street Journal, November 19,1975, p. A19],

31 For the same two-year period specified above, the ITC was increased to 11% to encourage 
investment in employee stock ownership plans (ESOPs). To qualify for the 11% rate, the 
corporate taxpayer was required to contribute its common stock to a qualified ESOP in an 
amount equal to 1% of its qualified investment for the year. The corporate taxpayer could also 
contribute securities convertible into common stock or cash for the acquisition of such common 
stock or securities. [P.L. 94-12, Sec. 301(d)],

32 The credit for progress payments was available only if the taxpayer made an election to come 
under these rules. [P.L. 94-12, Sec. 302],

33 This study’s research design precludes examining the 1976 Act's incentive effects.
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Tax Reform Act (TRA) of 197634 were primarily extensions of benefits introduced 

by the Tax Reduction Act of 1975. The 10% rate, scheduled to revert to 7% (4% 

for public utilities) at the end of 1976, was extended through December 31,

1980.35 This extension was made to further encourage investment in plant and 

equipment, which had declined substantially in 1975.36 The Act also substantially 

modified the sequencing rules for absorbing investment credits to better facilitate 

the use of ITC carryforwards.37

Revenue Act of 1978; To stimulate the economy, the 1978 Act38 

significantly liberalized the existing ITC provisions.39 The Act increased the tax 

liability limitation from 50% to 90%, phased in at 10% per year beginning with

34 P.L. 94-455,94th Cong., 2d Sess. (1976).

33 Also extended through 1980 was the provision giving employers an additional 1% 
investment credit if they contributed an equal amount to an ESOP. Employers could qualify for 
an additional 1/2% credit provided the employer's contribution was matched by an equal 
employee contribution.

36 General Explanation o f  the TRA o f 1976, H.R. Rep. 10612,94th Cong.. 2d Sess. (1976).

37 As a further incentive to invest in pollution control facilities, 50% of the cost of eligible 
facilities placed in service after December 31,1976, qualified for the ITC. The 1975 Act also 
increased the tax liability limitation for the railroad and airline industries.

38 P.L. 95-600,95th Cong., 2d Sess. (1978).

39 The Commerce Department reported that business planned to increase spending on new 
plant and equipment by only 4.5% in 1978 (relative to 1977) after adjusting for inflation. The 
1978 planned spending was $150.89 billion. [See "Business Outlays Expected to Raise Real 
Levels 4.5% in 1978- Commerce Agency’s Survey Puts Figure Well Below Target Set by 
President," The Wall Street Journal, January 13,1978, p. A2). A McGraw Hill survey suggested 
U.S. firms planned only a modest increase in 1979s domestic capital spending [see "Firms' Real 
Outlays Will Rise Only 2% in 1979, Survey Finds," The Wall Street Journal, November 6,1978, 
p. A2], while a Commerce Department survey showed businesses adopting a cautious attitude 
toward new plant and equipment spending in early 1979 [see "Business is Seen Spending Only 
Modestly- Survey Indicates Real Rise of 0.1% in 1979 First Half from Second Half of 1978," The 
Wall Street Journal, December 8,1978, p. A2].
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years ending in 1979.40 The Act permanently increased the ITC rate to 10%. The 

credit had been scheduled to return to 7% (4% for public utilities) in 1981.41 The 

AICPA argued that making the increased rate permanent would provide certainty 

that is important to business planning. They said that repeated changes in the ITC 

provisions caused confusion and reduced the ITC's incentive effects.42

To enable businesses to rehabilitate and modernize existing older 

structures, the 1978 Act extended the ITC to qualified rehabilitation expenditures 

made in connection with existing buildings used in all types of businesses or 

production activities.43 Qualified buildings included factories, warehouses, office 

buildings, and retail and wholesale stores.44

To encourage energy conservation and promote industrial and agricultural 

conversions from oil and gas to alternative energy forms, the Energy Tax Act of 

197843 modified the ITC provisions to allow for an energy credit. For the period

40 The 1978 Act applied the phase-in of the 90% limitation to public utilities, railroads, and 
airlines. However, prior to the 1978 Act, special provisions provided a higher limitation for 
these properties. Therefore, the Act permitted these taxpayers to apply whichever limitation 
provided them the greater investment credit amount.

41 In addition, the 1978 Act made 100% of pollution control facilities acquired after December 
31, 1978, eligible for the ITC, rather than the 50% previously allowed. The ESOP credit 
provisions that were scheduled to expire in 1980 were extended for three additional years.

42 See the testimony of Arthur J. Dixon, Chairman of the AICPA Federal Tax Division, on 
President Carter's 1978 tax program before the House Committee on Ways and Means, March 7, 
1978. [Reprinted in The Tax Adviser, April 1978, pp. 246-247],

43 I.R.C. Sec. 48 as amended by the 1978 Act, Sec. 3 IS.

44 To qualify for the credit, an expenditure must have been incurred after October 31,1978, in 
connection with the rehabilitation or reconstruction of a building that had been in use for at least 
20 years. The costs o f acquiring or enlarging a building or for adding facilities did not qualify.

43 P.L. 95-618,9Sth Cong., 2d Sess. (1978). The Energy Bill was passed by Congress almost 
simultaneously with the 1978 Act.
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October 1, 1978 through December 31, 1982, businesses could add to the ITC a 

special 10% energy credit for investing in afternative energy property.46 Thus, 

property qualifying as both energy property and ITC qualified investment property 

could benefit from both credits.47 The energy credit could be used to offset 100% 

of tax liability.48 Equipment purchased by public utilities did not qualify for the 

energy credit. The Windfall Profit Tax Act of 198049 expanded the definition of 

energy property, increased certain rates of the energy credit, and generally 

extended the period for which the energy credit was available through 1985.

2.23 Subsequent to 1978

Economic Recovery Tax Act of 1981; The Economic Recovery Tax Act 

of 1981 (ERTA)50 contained a number of provisions designed to stimulate 

investment. Congress stated that the ADR and useful life systems of depreciation 

were overly complicated and were not providing the investment stimuli essential 

for economic expansion. Therefore, ERTA replaced the old system of 

depreciation with the Accelerated Cost Recovery System (ACRS) which

46 The energy property had to be new depreciable property with a useful life of at least 3 years. 
In general, energy property was defined to include: (1) boilers, burners, or similar items using 
something other than oil or natural gas as its fuel or feedstock, (2) solar and wind energy devices, 
and (3) certain heat recovery, solid waste recycling, shale oil, and natural gas producing 
equipment.

47 Most property qualifying for the energy credit also qualified for the regular ITC. However, 
some energy property qualified for the energy credit but not the regular ITC because the property 
was a structural component of real property.

48 The energy credit was not refundable, except in relation to solar and wind energy property.

49 P.L. 96-223,96th Cong., 2d Sess. (1980).

50 P.L. 97-34,97th Cong., 1st Sess. (1981).
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depreciated tangible property over much shorter periods of time than under the 

previous provisions. ERTA made a number of modifications to the ITC provisions 

in order to conform with the new ACRS rules. These modifications allowed for 

more generous ITC amounts.31 By providing for easier, larger, and faster 

depreciation allowances and by liberalizing the ITC, Congress hoped firms would 

increase investment in fixed assets.32

Other ERTA provisions designed to stimulate firms! investment behavior 

include the introduction of the research and experimentation (R&D) credit,53 

enactment of the safe-harbor leasing laws,34 increases in the credits available for

31 For example, under ERTA the investment credit was based on an asset's ACRS recovery 
period rather than its useful life. For eligible 5-year or 10-year property and for 15-year public 
utility property, 100% of the property's cost qualifies for the full 10% credit. Only 60% of the 
cost of 3-year property qualifies for the investment credit, making the effective ITC rate 6%. 
Under pre-*81 law, the ITC rate was 10% of cost for qualified property with a useful life of at 
least 7 years. If the useful life was less, only a partial credit was allowed. The 10% rate was 
applied against two-thirds of the basis if the useful life was 5 or 6 years, and against one-third of 
the basis if the useful life was 3 or 4 years. There was no credit for property with a useful life 
less than 3 years.

32 Hulten and Wykoff (1981) and Gravelle (1982) found that the new depreciation rules would 
reduce substantially the effective tax rates on new investment.

33 In the tax code, the credit is actually called the "research and experimentation" (R&E) credit. 
However, the common vernacular is "research and development” (R&D) credit. To promote 
R&D investment, the law introduced a 25% tax credit for incremental qualified R&D 
expenditures. The credit was designed to stimulate a higher rate of capital formation and to 
increase productivity by overcoming the resistance of "many businesses to bear the significant 
costs... for uncertain rewards" associated with R&D investment. [U.S. Congress, House, 
Committee on Ways and Means (1981, p. 11).] Tillingpr (1991) mid Berger (1993) both provide 
evidence that the R&D credit increased R&D spending for some firms.

34 Firms with tax losses or unused tax credits might not be able to utilize the additional tax 
benefits associated with ACRS. The Senate Finance Committee stated that the greatest 
stimulation to the economy would result if a method could be developed for transferring the tax 
depreciation benefits from these firms to firms that had greater use for the tax deductions.
Special tax-leasing provisions were adopted to aid companies that could not otherwise take full 
advantage of ERTA's capital-fbrmation incentives. The safe-harbor lease law permitted a firm to 
transfer tax benefits (such as depreciation deductions and ITC) to another firm (the lessor) by
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qualified rehabilitation expenditures, and extension of the net operating loss and 

ITC carryforward periods.

Tax Equity and Fiscal Responsibility Act of 1982: The Tax Equity and 

Fiscal Responsibility Act of 1982 (TEFRA)35 made significant changes to the 

operation of the ITC provisions. These changes included (1) a reduction in the 

amount o f tax that could be offset by the ITC, and (2) a requirement that an asset's 

depreciable base be reduced by one-half of the investment (and energy) credit 

taken.36 Other TEFRA provisions that may have affected firms' capital investment 

behavior include the repeal of safe-harbor leasing and the elimination of scheduled 

increases in the ACRS rates.37

Tax Reform Act of 1984: Prior to enactment of the Tax Reform Act of 

1984 (TRA)38, the Internal Revenue Code (I.R.C.) contained five separate

selling the property and immediately leasing it back. The advantages to the lessee from safe- 
harbor leasing included: (1) the receipt of payment from the lessor which provided the funds for 
down-payment on the equipment, and (2) the deferral of rental deductions for tax purposes to 
later years when the firm might have greater use for them. Shaw (1988) identifies 127 selling 
firms and 172 buying firms which disclosed safe-harbor leasing activity in their annual reports 
for the fiscal years ending between June 1981 and June 1983.

35 P.L. 97-248,97th Cong., 2d Sess. (1982).

36 If the taxpayer did not expect to obtain the full benefit of the investment credit due to taxable 
income limitations, TEFRA provided that an election could be made to reduce the rate of the 
investment credit rather than the property's depreciable basis. When the ITC was originally 
enacted in 1962, the basis of investment credit property was reduced by the full amount of the 
credit. The basis adjustment provision was repealed by the Revenue Act of 1964.

37 The safe-harbor leasing rules were substantially changed for transactions after July 1,1982 
and repealed for all transactions after December 31,1983. ERTA had provided for more rapid 
write-offs under ACRS beginning in 1985 and 1986. TEFRA eliminated the scheduled increases 
and made the existing ACRS percentages permanent.

38 P.L. 98-369,98th Cong., 2d Sess. (1984).
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business-related credits. These credits had been added to the tax law on an ad hoc 

basis over the years and were generally applied against tax liability based on the 

chronological order in which they were added to the Code. To simplify the income 

tax credit provisions, the 1984 TRA combined the various business-related tax 

credits into a general business credit under one I.R.C. code section.39 The 1984 

TRA's rearrangement of the tax credit provisions was for simplification purposes 

only.

Tax Reform Act of 1986: In general, the Tax Reform Act of 1986 

(TRA)60 repealed the ITC for property placed in service after 1985. According to 

the General Explanation o f the Tax Reform Act of198661, the reasons for 

terminating the ITC were to finance the substantial tax rate reductions introduced 

by the 1986 TRA and to eliminate the economic distortion caused by the ITC. In 

justifying the ITC's repeal, Congress argued that the ITC resulted in investment 

decisions being made more on the basis of the associated tax benefits than on the 

basis of economic merit. TRA 1986 also substantially modified the ACRS 

depreciation method, effective generally for property placed in service after 1986. 

Modified ACRS (MACRS) lengthened capital cost recovery periods. The U.S. 

Congress Joint Committee on Taxation estimated that the ITC's repeal would raise 

approximately $24 billion per year in revenues over the 1987 through 1991 period,

39I.R.C. Sec. 38. The tax credit provisions combined included the investment tax credit (both 
the regular and energy credits), targeted jobs credit, alcohol fuels credit, and ESOP credit.

60 P.L. 99-514,99th Cong., 2d Sess. (1986).

61 The "Bluebook" prepared by The Staff of the Joint Committee on Taxation, May 4,1987,
H R. 3838,99th Congress, p. 98.
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whereas the change in the depreciation schedule would raise about $2 billion per 

year.62

2 J  CONCLUSION

Reenactment of the ITC has recently been discussed as an investment 

stimulus. Before being dropped from the economic package in May 1993, the 

credit had been a centerpiece of Clinton's economic stimulus package since the 

presidential campaign.63 In his campaign blueprint for economic policy, Putting 

People First, then President-elect Bill Clinton proposed a "targeted investment tax 

credit to encourage investment in the new plants and productive equipment here at 

home that we need to compete in the global economy."64 Under President 

Clinton's proposal, small businesses would have been eligible for a 7% permanent

62 See the General Explanation o f  the Tax Reform Act o f 1986.

63 Machine tool orders slid 22% in November 1992 to $161.3 million from October levels as 
some big customers canceled orders and others waited for a proposed ITC. November marked 
the second month in a row that talk of the ITC caused customers to delay ordering. In December 
1992, William G. Copeland, of Copeland Economics in Stamford, Conn., stated that Congress 
might base the tax credit on the increase in a firm's capital spending from 1992 to 1993, giving 
manufacturers an incentive to hold off capital expenditures for the rest of 1992. He estimated 
that companies were delaying $500 million to $1 billion in orders. Compared with November 
1991, machine tool orders dropped 30.1%, and on a year-to-date basis they fell 1% to $2.28 
billion according to the Association for Manufacturing Technology, an industry trade group.
[See "Machine Tool Orders Declined 22% in November Due to Canceled Orders,” The Wall 
Street Journal, December 28,1992, p. A2].

Machine-tool orders declined 15% to $175.3 million in January 1993 from December 1992 
levels as customers apparently fretted over the economy and the proposed ITC. Orders also fell 
19.4% when compared with January 1992, according to the Association for Manufacturing 
Technology. Some machine-tool makers wondered whether an ITC would have much of an 
impact. Manufacturers "buy this stuff when they really have a need," said Edward Avildsen, 
president of Wallace Coast Machinery Company. [See "January Orders for Machine Tools 
Declined by 15%," The Wall Street Journal, March 1,1993, p. A5).

64 Senator William V. Roth., Jr., (R-Del.), introduced S. 2292 (the "Invest to Compete" Act) at 
the beginning of 1992. The bill provided for a permanent 10% incremental ITC. [See Daily Tax 
Report, The Bureau of National Affairs, Inc., February 28,1992, p. G-8],
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ITC, while larger firms would have received a 3.5% temporary incremental ITC.

An incremental credit only applies to purchases in excess of a threshold amount 

based on previous spending. The ITC would have cost the government 

approximately $30 billion per year in tax revenues.65

In a Grant Thornton Survey of American Manufacturers, 83% of 

respondents recommended tax investment incentives as a top priority of the 

Clinton administration.66 Those surveyed saw two reasons for creating an ITC: (1) 

to provide an incentive for businesses to retool and equip themselves to be more 

efficient and competitive in the world marketplace, and (2) to provide an economic 

stimulus. Of these two purposes, the Clinton administration has focused almost 

exclusively on the economic stimulus factor.

The ITC is popular with some economists, including Clinton advisers Alan 

Blinder of the Council of Economic Advisers and Lawrence Summers, Treasury 

undersecretary. They insist it would stimulate the economy in the short-run, while 

also encouraging the investment needed to ensure long-term prosperity.67 Leading 

economists Robert Solow and James Tobin testified to the Joint Economic 

Committee of Congress that an ITC should be reinstated because it would prompt 

additional business investment and thus boost the economy.68 Solow stressed that

65 See Daily Tax Report, The Bureau of National Affairs, Inc., February 12, 1993, p. G-4 and 
T h e ITC May Be Dead. Long Live...What?”, Business Week, April 26,1993, p. 34.

66 See Manufacturing Issues, Volume 4, No. 1, Winter 1993, published by Grant Thornton's 
National Manufacturing Committee.

67 See "White House Mulls the Shape of Tax Credit,” The Wall Street Journal, February 10, 
1993, p. A2.

68 Solow is an economics professor at MIT and a Nobel laureate. Tobin is a Princeton 
economist and also a Nobel laureate.
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the government should consider a temporary ITC because a permanent credit 

would not gjve firms an incentive to invest immediately.69

Leonard Podolin, immediate past chairman of the Tax Executive 

Committee of the Tax Division of the AICPA, testified at a hearing before the 

House Ways and Means Committee and warned that the proposed ITC would 

create "major definitional and computational complexities" and produce relatively 

little increase in investment. Both the U.S. Chamber of Commerce and the 

National Association of Manufacturers expressed concern about the incremental 

ITC, suggesting h would do little to increase capital investment while complicating 

the tax code.70 Businesses argued that Clinton's proposed ITC was too narrow, 

too complicated, and too miserly to be effective and opposed the 2% corporate tax 

increase (to 36%) Clinton proposed to pay for the ITC. Many midsize firms that 

make heavy capital investment purchases want to replace the ITC proposal with an 

extra first-year depreciation deduction.71 Bush proposed the idea of an additional 

first-year deduction the previous year, but Clinton opposes it.72

As evident from its legislative history and the current debate, the ITC has

69 See Daily Tax Report, The Bureau of National Affairs, Inc., February 12,1993, p. G-3, G-4.

70 See Daily Tax Report, The Bureau of National Affairs, Inc., March 18,1993, p. G-4, G-5. 
Jane Gravelle, senior specialist in economic policy for the Congressional Research Service, 
argues that an incremental ITC might be impractical, ineffective, and unfair. [See Daily Tax 
Report, The Bureau of National Affairs, Inc., February 16, 1993, p. G-6, G-7],

71 Proponents argue that the $30 billion ITC could be replaced by a temporary 40% write-off on 
capital purchases or a permanent 15% deduction. They hope this could be a first step toward a 
new system in which all capital purchases are fully expensed in the year they are made.

72 See "The ITC May Be Dead Long Live...What?", Business Week, April 26,1993, p. 34.
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been relied upon to affect economic growth by influencing capital investment. In 

general, revisions to the ITC have been justified by the impact policymakers 

believe the ITC has on the economy. Proponents argue that the ITC lowers capital 

costs and stimulates investment to a level greater than would exist without the 

credit. However, economists and policymakers are divided as to the ITC's 

effectiveness as an investment stimulus. Prior research provides inconclusive 

evidence on the credit's success in encouraging capital investment. The next 

chapter reviews economic investment theory and the empirical research that 

addresses the ITC's effects on firms’ investment decisions.
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CHAPTER THREE: CAPITAL INVESTMENT AND TAX POLICY:
A REVIEW OF EXISTING MODELS AND EMPIRICAL RESULTS

3.1 OVERVIEW

Frequent manipulation of the ITC tax provisions suggests that 

policymakers believe the ITC is an effective mechanism for altering investment 

levels. Although Congress has relied on the ITC as an investment incentive, prior 

research provides ambiguous results on the credit's success in encouraging capital 

investment, raising doubt about the ITC's usefulness as a policy tool. The 

inconsistent evidence may be due both to the inability of macroeconomic 

investment models used in previous research to adequately model investment 

behavior and to a lack of relevant firm-level data. This study's data source and 

method, introduced in Chapter S, address many of the criticisms directed at prior 

studies. However, the economic investment models discussed below are useful 

because they help identify investment factors that must be explicitly considered in 

developing this study's methodology.

This chapter reviews economic investment theory and the empirical 

literature that addresses the effects of tax policy, including the ITC, on firms? 

investment decisions. The two most prevalent investment models in empirical 

research are the neoclassical model and Tobin's q model.1 The discussion below 

divides the research into sections according to investment models and 

methodology. First, studies based on neoclassical investment theory are discussed. 

The chapter then considers studies that use a q model framework to examine tax

1 Discussion of the neoclassical and Tobin's q models is drawn primarily from Chirinko (1986) 
and Slemrod (1986).
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policy effects on investment. Empirical results from survey and other studies are 

reviewed last. Studies are presented in chronological order within each section.

3.2 NEOCLASSICAL INVESTMENT MODEL

3.2.1 The Model

The neoclassical model, developed by Hall and Jorgenson,2 has been the 

model most frequently used to test tax policy's effectiveness as an investment 

stimulus. In the neoclassical model, the tax code's entire effect on capital 

expenditure decisions is summarized in a single measure known as the user cost of 

capital. The model assumes a profit maximizing firm with fixed factor prices, 

where profit (FI) can be expressed as:

n  = P%fHK,L) - w**Le - c**Ke,

where P*q = expected price of output
fr = expected production function relating labor and capital 

inputs to output 
w* = expected wage rate 
c* = expected marginal cost of capital 
Le -  e jec ted  units of labor 
K* = expected units of capital.

The profit-maximizing firm's decision rule will be to invest to the point where the 

expected marginal revenue product from an additional unit of capital (P * ^ ) equals 

the expected marginal cost of capital (c*):

P*A = *. <31>
c* is the expected user cost (or rental price) of capital and is the firm's annual cost 

of using one unit of capital. Ignoring expectations, c can generally be expressed

as:

2 See Jorgenson (1963 and 1967) and Hall and Jorgenson (1967,1969, and 1971).
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(3.2)

where c = user cost of capital
q = purchase price of capital asset (per unit)
5 = the capital asset's rate of economic depreciation 
r = the firm's annual discount rate 
x = income tax rate
z = present value of tax depreciation deductions per dollar of investment 
k = rate of investment tax credit.

Part of the asset's cost (q5) is due to loss in value because of wear and tear or 

obsolescence, qr is the opportunity cost of tying up funds in the asset, since in 

alternative uses the funds could earn a rate of return equal to r. Tax parameters 

affect c directly (t , z , k) and indirectly (r).3 Revenue generated by the asset is 

taxed at the corporate tax rate (t ), and t z  is the tax reduction from depreciation 

allowances per dollar of investment. Capital's acquisition price is reduced by any 

available ITC (k).

The neoclassical investment equation models a firm's optimal capital stock 

(K*) as a function of the expected cost of capital (c*), the expected price of output 

(Peq), and expected output (Yc):

K* = fie®, P*,, Ye). (3.3)

The optimal (or desired) capital stock increases with Pe1) and Ye, and declines with 

c*. The model assumes that tax rate reductions increase investment by lowering ce. 

The ITC is assumed to increase K* through decreasing c*. Given its forecasts of 

the variables in (3.3), the profit-maximizing firm will choose K* so that (3.1) is 

met.

3 The effect of personal taxes on capital investment is beyond the scope of this study and is 
therefore not discussed See Auerbach (1983) and Poterba and Summers (1983) for such a 
discussion.
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Because firms' expectations of the variables in (3.3) are unobservable, 

researchers assume that firms base their expectations on historical data. 

Expectations are represented as a distributed lag of actual past values, and K* is 

expressed as a function of these lagged variables:

where the subscript t-i represents a distributed lag function. The researcher must 

determine the model's functional form, including the number of lags to include in 

the model4

Capital expenditures are made either to replace existing capital 

(replacement investment) or to expand the existing capital stock (net investment). 

Gross (or total) capital expenditures therefore equal the sum of replacement 

investment and net investment. Researchers generally assume that replacement 

investment is a fixed proportion of the existing capital stock (SKj.,).3 Gross capital 

investment can thus be expressed as:

If the capital stock could be instantaneously and costlessly adjusted to the 

desired level the actual capital stock would always equal the optimal capital stock,

4 To specify a functional form for (3.3), researchers must make assumptions about a firm's 
production function. Most studies assume a Cobb-Douglas production function:

Y = fflU .) = AKaL'-® 
where Y, K, and L represent output, capital, and labor, respectively. It follows that: 

fk = dBdK = aAKo-'L1-0 = aY/K.
The profit-maximizing firm will choose K* such that:

K \ = *««. Pq,,, Y J , (3.4)

1“ = fd*t, 5K,.,). (3.5)

3 This specification assumes that capital depreciates at a gecmetric rate.
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K*. In practice however, delays in capital investment occur because of recognition 

and implementation lags. It may take time for management to recognize that an 

adjustment is necessary, and delivery and installation of capital require time. 

Furthermore, management may consider changes in (3.2) and (3.3)'s variables as 

temporary and therefore not requiring a change in investment behavior. Therefore, 

net current investment depends not only on the current desired capital stock but 

also on the backlog of uncompleted projects:

IN =KAK*t, AKV), (3.6)

where the subscript t-i represents a distributed lag function and A represents a first 

difference. Again, the researcher must specify the functional form and the number 

of lags. Combining (3.3) and (3.6), gross capital expenditures can be expressed as: 

IGi = f(AK*„ AKV,, SKY,), (3.7)

Finally, using equation (3.4), gross capital investment expenditures for period t can 

be expressed as a function of observable variables and fixed parameters that can be 

estimated empirically:

IGt = *Ac,„ APqi„  AY,,, 5K-„). (3.8)

To examine the effect of a tax law change on investment, equation (3.8)'s 

parameters must first be estimated using pre-tax-change historical data. This 

estimates the historical relation between c, Pq, and Y and capital investment. The 

next step is to estimate the effect of the tax law change on the user cost of capital. 

For example, if a tax law changes x, z, or k, the new parameter values are 

substituted into equation (3.2) to calculate a new level of c. The last step is to 

substitute the new (post tax change) cost of capital value into equation (3.8) to 

determine the capital investment that would follow a change in tax policy.
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3.2.2 Empirical Results

Economics and finance research has almost exclusively studied the 

incentive effects of the ITC and other tax policies at the industry-wide or 

economy-wide (macro) level using national accounts data.6 These studies have 

been criticized on several grounds.7 Researchers' ability to evaluate the efficacy of 

investment-oriented tax policies has been limited by the absence of satisfactory 

structural models of corporate investment behavior. There is disagreement about 

the determinants of investment and the correct specification of the investment 

model. Most studies have measured the effects of tax policy indirectly through the 

policy's effect on the variables contained in the investment equation (such as the 

cost of capital or firm value).8 Such indirect tests of tax policy incentive effects 

may be especially weak given that studies have found only a weak empirical 

relation between either the cost of capital or firm value and capital investment.9 

The investment equations assume a representative firm with a generalized 

investment equation. However, a representative investment function may be

6 Almost all studies that conclude tax policy stimulates investment also conclude that the most 
important policy is the ITC. This is consistent with the ITC being the most effective tax medium 
for stimulating capital investment [see Shoven (1990)].

7 For a review of these criticisms, see Fromm (1971), Chirinko (1986), Slemrod (1986), and 
Auerbach and Hassett (1992).

8 This methodology requires three steps. The first step specifies the investment equation and 
estimates the parameters using historical data Tax parameters do not directly enter into the 
investment model as explanatory variables. The second step estimates the effect of tax policy 
changes on the explanatory variables contained m the investment equation. The third step uses 
the parameter estimates from step one and the estimated variable changes from step two to 
determine the capital stock that would follow a change in tax policy.

9 See Cummins and Hassett (1992) and Chirinko (1986).
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invalid if individual firms' production functions cannot be properly aggregated into 

a angle equation. Firm-specific factors (including the discount rate, liquidity, tax 

status, capital structure, and capital investment mix) are ignored or generalizations 

are made for firms in the aggregate. Traditional investment models assume that 

firms make the necessary adjustments to obtain the optimal investment level as 

specified by the investment equation. Because of transactions costs and capital 

market imperfections, firms may be unable to make the required adjustments.

Lastly, researchers have difficulty using traditional investment models to model 

dynamic investment behavior, behavior under uncertainty, and the effect of 

economic agents  ̂expectations on capital expenditures. The different assumptions 

that researchers have made with respect to these issues have yielded substantially 

different results when examining tax policy's incentive effects. Chirinko and Eisner 

(1983) attribute the variations in results to critical differences in the specifications 

of the investment equations, concluding that, "one can get almost any answer one 

wants as to the effects of tax incentives for investment by making sure that the 

chosen model has specifications appropriate to one's purpose" (p. 163).

Prior research has also failed to identify and control for conditions that may 

affect firms' sensitivity to tax investment incentives. Failure to identify these 

factors may (1) lead to errors in policymakers' predictions of the efficiency, 

effectiveness, and equity of tax incentives, and (2) decrease the researcher's ability 

to isolate and measure the incentive effects of tax policy. These shortcomings may 

contribute to the inconsistent evidence.

Studies using a neoclassical framework to examine tax policy effects on 

investment are far too numerous to discuss each one. Consequently, this review is
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limited to the most important and frequently cited studies. The first four studies 

were presented in 1971 at the Brookings Conference on the Effects of Tax Policy 

on Investment. They remain the major work related to the effectiveness of tax 

policy, including the ITC, as an investment stimulus. The papers! primary purpose 

was to develop models of fixed investment behavior of U.S. business firms and to 

evaluate the impact on capital expenditures of federal tax incentives enacted since 

the 1940's. The studies! conclusions varied widely. The remaining three studies 

discussed in this section include more recent studies examining tax policy's 

incentive effects.

Hall and Jorgenson (1971): Hall and Jorgenson assess tax policy effects 

on investment behavior using a neoclassical model of investment behavior. They 

quantify the investment effects of adopting accelerated depreciation in 1954; 

adopting the ITC and shorter depreciable lives in 1962; reducing the corporate tax 

rate in 1964; and suspending the ITC and accelerated depreciation for structures in 

1966. Their overall conclusion is that tax policy was highly effective in changing 

the level and timing of investment expenditures for the period studied.10 Tax 

policy also affected the composition of expenditures. The ITC shifted investment 

away from structures and toward equipment, while accelerated depreciation had 

the opposite effect.

Their results suggest the individual tax measures had substantially different

10 This paper is similar to two of their earlier papers [see Hall and Jorgenson (1967) and 
(1969)], but they recstimated their econometric investment model, primarily by imposing further 
restrictions on the parameters, and expanded their data and analysis. Although their 1971 results 
suggest that tax policy's incentive effects are less than their original estimates, their overall 
conclusions are the same: tax policy has been effective in changing the level and timing of 
aggregate investment expenditures.
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impacts. The ITC had the greatest impact, especially after the repeal of the Long 

Amendment in 1964.11 Accelerated depreciation methods and shortened 

depreciable lives were important determinants of investment expenditures from 

their introduction in 1954. Suspension of the ITC and accelerated depreciation for 

structures had an important restraining effect on investment. If the suspension had 

remained in effect for 15 months as originally intended rather than 5 months, the 

impact would have been substantially greater. Hall and Jorgenson conclude that 

only the corporate tax rate reduction in 1964 had little impact on investment 

expenditures.

Hall and Jorgenson assume a Cobb-Douglas production function where the 

elasticity of substitution between labor and capital is unity. The parameters of 

their investment model are estimated from annual data in 1965 dollars for 

investment in U.S. manufacturing and nonfarm nonmanufacturing industries for the 

period 1929-1965.12 Separate investment functions are fitted for equipment and 

structures in each sector.

The authors evaluate the effects of the tax provision changes discussed 

above based on a partial equilibrium analysis of investment behavior. All 

determinants of investment expenditures except tax policy are held equal to their 

actual values. The tax parameters changed by the tax law are substituted into the

11 The 1962 version of the ITC included the Long amendment. This provision required that an 
asset's depreciable base be decreased by the full amount of the ITC, thereby reducing the ITCs 
effective rate.

12 The data are unpublished data collected by the U.S. Department of Commerce, Office of 
Business Economics. The data are derived by allocating commodity flow data on gross private 
domestic investment from the national product accounts among sectors of destination.
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investment equations, and the difference between investment resulting from actual 

tax policy and investment that would have resulted from alternative tax policies 

measures tax policy's impact. Although Hall and Jorgenson present quantitative 

estimates for the effects of changes in depreciation, tax credit, and corporate tax 

rate policy, only the details for the ITC provisions are discussed below since they 

are the most relevant for this study.

For each of the actual changes in tax policy, the authors calculate the user 

cost of capital based on the assumption that no policy change occurred. A 7%

ITC for equipment was adopted in 1962. The authors estimate that the annual 

user cost of capital decreased by approximately 6% in 1963. Their results suggest 

that the peak response to the ITC occurred in 196S when investment attributable 

to the ITC accounted for 28.4% of net investment in the manufacturing equipment 

sector. For the nonmanufacturing sector, the response peaked in 1964 when 

36.8% of net investment was induced by the ITC. The earlier peak reflects the 

shorter lag in equipment investment in that sector.13

In 1964, the Long amendment was repealed, thereby increasing the ITC's 

effective rate. Hall and Jorgenson estimate that this decreased the cost of capital 

approximately 3%. Their results indicate the peak effect for manufacturing 

equipment took place in 196S when 10.4% (or $365 million) of total net 

investment was attributable to the repeal. For the nonmanufacturing sector, results 

suggest the peak effect occurred in 1964, with over $1 billion and 16.6% of net

13 The dollar amounts are $997 of $3,506 total net investment in manufacturing equipment (in 
millions of 1965 dollars) and $2,319 of $6,293 total net investment in nonfarm 
nonmanufacturing equipment (in millions of 1965 dollars).
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investment attributable to the ITC's change. (All dollar amounts are in 1965 

dollars.)

The ITC was suspended in 1966. The suspension period was scheduled for 

15 months, but the suspension was lifted after only 5 months. Results suggest the 

suspension increased the annual user cost of capital for equipment approximately 

9.5%. For manufacturing equipment, results indicate the suspension restrained net 

investment from 1966 through 1968. The largest restraining effect was in 1967 

when net investment was approximately 9% ($245 million) lower than it would 

have been without the suspension. For nonmanufacturing equipment, net 

investment was lower in 1966 and 1967 by approximately 10.5% and 8% ($762 

and $452 million), respectively. If the ITC's suspension had continued for 15 

months, results suggest the impact on investment would have been much more 

substantial. Correspondingly, the stimulus from the ITC's restoration would have 

increased.

Bischoff (1971): Bischoffs investment model is similar to Hall and 

Jorgenson's but less restrictive in some of its assumptions. Bischoff argues that tax 

incentives that after the relative price of capital services should affect capital 

expenditures more gradually than changes in output. Therefore, Bischoffs 

investment model (unlike Hall and Jorgenson's model) provides separate lag 

distributions for output and relative prices.14

14 Cdier relaxed assumptions include: (1) the Cobb-Douglas production function is replaced by 
an underlying production function with a constant but unspecified elasticity of substitution; (2) 
the assumption of static expectations is replaced by assuming that expected output and expected 
relative prices are generated via distributed lag functions; and (3) the constant before-tax cost of 
capital relevant to firms' investment decisions is replaced by an after-tax cost of capital that can 
be approximated by a linear function of the corporate bond yield, the corporate dividend-price 
ratio, the degree of corporate leverage, and the corporate tax rate.

36

I
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Bischoffs empirical results using quarterly aggregate data on investment in 

producers' durable equipment for the 1951-65 period indicate that allowing for 

separate lag distributions substantially improves the model's predictive power and 

that relative price changes affect equipment spending more slowly than do output 

changes. His results indicate that investment's response to price changes (including 

changes in equipment cost, interest rate, and taxes) is slow, starting with a small 

negative effect relative to the steady-state response and taking nine quarters to 

build up to 90% and 11 quarters to reach 100%. These results suggest that Hall 

and Jorgenson overestimated the effectiveness of tax incentives in stimulating 

investment.1 s

Bischoffs simulation results suggest that the ITC induced approximately 

$6.2 billion of gross investment over the period 1962 through 1966. The 

estimated percentage increase in actual capital expenditures for 1963 through 1966 

was 0.6%, 3.9%, 5.0%, and 4.8%, respectively. This increased investment is 

smaller than the tax revenue losses for 1962 and 1963, approximately equal to the 

reductions in 1964, and considerably more than the reductions in 1965 and 1966. 

Accelerated depreciation policies are estimated to have had small effects, 

increasing expenditures by about 1% each year, with revenue losses being much 

larger than increased investment.

Coen (1968 and 1971): In both studies, Coen studies the impact of tax 

incentives (both accelerated depreciation and the ITC) on plant and equipment

13 Because Hall and Jorgenson constrain investment's response to changes in price and output 
to be equal, they probably overestimate (underestimate) the speed of reaction to price (output) 
changes.
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expenditures in the manufacturing sector during the 1954-66 period. His results 

indicate a much smaller effect for tax incentives than Bischoff s or Hall and 

Jorgenson's. Coen's approach is more general than both Bischoff s and Hall and 

Jorgenson's in that he: (1) does not specify an explicit form for the production 

function; (2) directly estimates separate coefficients for output and price 

variables;16 and (3) introduces cash flow as a determinant of investment, whereas 

Bischoff and Hall and Jorgenson do not. Coen argues that cash flow variations do 

not influence the target capital stock (determined by price and output), but rather 

affect the speed with which that target level is approached.

The initial step in Coen's analysis is measurement of changes in the rental 

price of capital and in cash flow brought about by changes in tax policy. The next 

step is to determine investment's responsiveness to changes in the rental price of 

capital and in cash flow by statistically fitting an investment relation to quarterly 

data for 1950-1966. His relation models investment as the process by which firms 

adjust their actual capital stocks to desired levels, with the adjustment speed 

depending on the adequacy of cash flow to finance desired capital expenditures. 

Tax policy effects are calculated by combining the results of the two-step analysis. 

Based on his estimates, Coen concludes that the impact of tax incentives has been 

disappointing relative to their costs. Coen estimates that accelerated depreciation 

increased expenditures by 2% or $2 billion (1954 dollars) from 1954 to mid-1962, 

compared with tax savings to firms (revenues lost to the federal treasury) of S5.1

16 The user cost (price) variable and output variable in Bischoffs and Hall and Jorgenson's 
estimated equations are multiplied together so that their separate influences a*e constrained to be 
equal.
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billion over the same period. From mid-1962 through 1966, both accelerated 

depreciation and the ITC increased expenditures by 4.19% or $2.8 billion, 

compared with tax savings of $8.6 billion. For the 1954-66 period, investment 

was 3.87% higher as a result of tax policy changes when cash flow does not enter 

into the investment model, and 2.02% higher when cash flow is included in the 

model.

Klein and Taubman (1971): Klein and Taubman estimate the incentive 

effects of the ITC and accelerated depreciation on (nonfarm) fixed investment.

They focus on: (1) formulation of an investment function; (2) simulation of 

complete models containing endogenous investment reactions; and (3) responses 

to a questionnaire on the effects of investment incentives. The investment 

equations (estimated from quarterly data for the period 1948-1964) were taken 

from the then current version of the Wharton investment model. These investment 

equations were estimated separately for manufacturing, regulated industry, and a 

residual nonfarm sector (primarily commercial construction) and were of the 

general form:

I = a,, +a, (real output) + a, (long-term interest rate) + a,(capital stock),.,.

+ a4 (cash flow variables) + a3(capacity utilization),.,.

Every variable except capacity utilization is a weighted average of past values, 

where the weights are distributed over eight prior quarters.17 Klein and Taubman's 

investment model is less restrictive than those of Bischoff Coen, and Hall and 

Jorgenson. The authors argue that the ITC affects the expected rate of return but

17 The weights are taken from Almon (1965).
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does not affect riskiness (Le., the ITC shifts only the mean of the return 

distribution). The change in rate of return caused by the ITC is translated into a 

change in the long-term interest rate. Therefore, the investment equation estimates 

the ITC's effect on investment through its indirect effect on the long-term interest 

rate. The increase in the rate of return was computed for each of the three 

industry groups. In the empirical simulations, the ITC was assumed to add about 

1% to a typical manufacturing firm's rate of return.

In contrast to Hall and Jorgenson, Klein and Taubman allow for the fact 

that a temporary tax credit suspension (as in 1966-1967) should have greater 

impact on investment than a permanent suspension. Assuming it had not been 

revoked in March 1967, results suggest that suspension of the ITC and accelerated 

depreciation would have reduced investment by an estimated $2.2 billion in 1967. 

About half this effect occurs because of feedbacks within the model. Without 

adjustment for the temporary nature of the suspension, the estimated impact was 

$1.6 billion (both amounts in 1958 dollars).

The authors also surveyed companies regarding their investment planning 

and any effect tax incentives might have on investment decisions. Twelve 

companies responded. Generally speaking, management of these firms did not feel 

sensitive to the temporary suspension of the ITC and accelerated depreciation 

during 1966-67. In most cases, the firms were involved in projects of sufficient 

length that they did not want to disrupt them because of temporary legislation. 

Respondents indicated they did not like die uncertainty caused by temporary 

changes in tax incentives. It also appeared that the ITC had a greater impact on 

investment behavior than accelerated depreciation.

40

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Chirinko and Eisner (1983): Disparities similar to those found in the 

four Brookings studies discussed above are consistent with the results in Chirinko 

and Eisner's study. Chirinko and Eisner analyze six major U.S. quarterly 

macroeconomic investment models: Bureau of Economic Analysis (BEA); Chase 

Econometrics; Data Resources, Inc. (DR1); University of Michigan; MIT-PENN- 

Social Science Research Council (MPS); and Wharton Econometrics. They 

examine the tax incentive effects of doubling the ITC from its historical rate and 

also of accelerated depreciation. They find that the predicted results of these 

incentives for capital investment vary widely among the models and attribute the 

differences in results to critical differences in the investment equation 

specifications. The authors conclude that the ITC has had only modest effects on 

investment and is not cost effective. Each dollar of direct tax loss yields 

considerably less than a dollar of increased investment.

Chirinko and Eisner ran simulations for the period 1973 through 1977.

The historical ITC rate for equipment is doubled, and the original credit rate is 

applied to structures. (Structures are technically not eligible for the ITC.) Results 

are in terms of the investment equations alone and full model simulations that 

permit feedback effects.18 The six models give vastly different results. In lull 

model simulations of equipment investment, the ITC rate was doubled to 14% in 

1973-1974 and to 20% from 197S through 1979. This led to increases in 

investment, after five years, ranging from a low of 1.6% (Michigan model) to highs

18 Chirinko and Eisner mitigate the problem of forecasting exogenous variables with a "residual 
feedback” technique. The errors in the baseline equations for each quarter are added to the 
endogenous variables. Thus, the baseline simulation paths are identical with history. Exogenous 
variables include, for example, GNP measures, rate of unemployment, and the wage rate.
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of 15.7% and 19.7% (DRI and MPS models, respectively). When no feedback is 

allowed, the results from doubling the ITC range from 1.5% to 15.1%. Structures 

were permitted a 7% ITC in 1973-1974 and 10% from 1975 through 1979. The 

corresponding increase in investment ranged from 0.2% to 15% allowing for 

feedback, and 0% to 5.7% not allowing for feedback.

Two major factors contribute to the results and differences in results 

among the six models. First, in a number of cases, elasticities of the response of 

desired capital or investment to changes in the rental price of capital (c) are preset 

or constrained. Second, the opportunity cost of capital, a critical component of c, 

is defined as a weighted average of interest costs and current earnings-price (E/P) 

ratios or dividend-price ratios. The authors argue that these latter ratios 

mismeasure the equity cost of capital, which should be the ratio of expected future 

earnings to current stock prices. A low current E/P ratio may be associated with 

higher investment not because the ratio reflects a lower cost of capital but because 

it reflects (via the stock price) high expected future earnings. To the extent 

parameters of c reflect earnings expectations, the models may incorrectly attribute 

positive investment effects to reductions in c brought on by tax changes (Le., a 

confounding variable problem).

To quantify the extent to which the results are affected by critical 

assumptions and constraints, the authors reestimate the investment equations with 

more general specifications, including: (1) estimating the price elasticity of demand 

for capital without constraints, and (2) for most of the models, removing the 

current E/P or dividend-price ratios from the financial cost of capital to avoid the 

potential upward bias in the coefficients on c. The simulations were run with the
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same ITC rates applied to equipment and structures as before.19

Using the respecified equations sharply reduced the dispersion of results 

among the models and the estimated magnitude of the ITC's incentive effect on 

equipment investment. For four of the models on the basis of the investment 

equations alone (with no feedback), increases in equipment investment at the end 

of the fifth year fell within a range of 0.3%, from a low of 2.8% to a high of 3.1%. 

(The other two models indicated increases of 1.7% and 8.6%.) In general, the full 

model results closely followed those of the investment equations alone. Using the 

revised equations did not generally make much difference for predicted investment 

in structures.

In general, a 10% increase in the ITC rate brought about considerably less 

than 10% in added investment. Except for simulations with the original DRI and 

MPS equations, the increases in total fixed investment are considerably less than 

the static tax loss in all years in all models. The mean results from the original 

equations suggest that each federal tax dollar lost would result in about $.76 of 

added investment. The revised equations offer a comparable figure of only $.56. 

None of the revised models and none of the original models, except DRI and MPS, 

suggest that any of the tax incentives considered in the study are cost-effective. 

The authors acknowledge, however, that none of the six major macroeconomic 

models is well-equipped to analyze the effects of tax parameter changes on 

investment. They note the general limitations of using neoclassical investment 

models to analyze tax policy, including the fact that aB results depend on the

19 The authors also examined the incentive effects of accelerated depreciation (the ConaMe- 
Jones '10-5-3' depreciation).
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applicability of the investment equation coefficients, estimated from historical data, 

to the current situation with a modified tax code.

Auerbach and Hassett (1992): The authors! primary objective is to 

estimate the influence of tax policy on U.S. fixed nonresidential investment in 

equipment and structures over the period 19S6 to 1988. They argue that past 

researchers! ability to evaluate the efficacy of investment-oriented tax policies has 

been limited by the absence of satisfactory models of investment behavior. To 

evaluate the investment effects of tax policy, an investment model is needed in 

which tax policy parameters appear as explanatory variables. The tax variables' 

coefficients are interpreted as the partial effects of such variables on investment.

The authors present a model of aggregate investment behavior derived 

from a model of optimizing behavior by firms with rational expectations. Similar 

to q investment models, their model is based on the assumption of forward-looking 

investment behavior by value-maximizing firms motivated by adjustment costs to 

smooth their capital expenditures over time. Unlike models that relate investment 

to q, their model relates investment to investment variables from neoclassical 

models, such as the cost of capital. Tax policy effects can be estimated directly, 

rather than by indirect inference, and can be compared with estimates from studies 

relating investment to the user cost of capital and effective tax rates.20 

Furthermore, most prior studies of investment tax incentives either assume static 

expectations or ignore the impact of anticipated future tax changes on the value of 

investment incentives. By assuming rational expectations, their study incorporates

20 For example, see Hall and Jorgenson (1971) and Feldstein (1982), respectively.
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the effects of anticipated tax changes where firms are assumed to have perfect 

foresight.

Their investment model's assumptions are similar to those made by 

traditional neoclassical investment models. Some of the assumptions include (1) a 

Cobb-Douglas production function; (2) a quadratic adjustment cost function; and 

(3) future investment and tax variables are known with certainty. Like the 

neoclassical model, the investment equation contains a comprehensive measure of 

the user cost of capital, c. However, unlike traditional models, investment is a 

function of future rather than lagged values of the cost of capital. Tax parameters 

indirectly affect investment through the cost of capital term in the investment 

equation.

The model is estimated from annual aggregate data for the period 19S3 to 

1988.21 Investment in producers^ durable equipment and nonresidential structures 

are examined separately since their tax treatments are substantially different over 

the period. The authors find that the user cost of capital explains the investment 

level of both equipment and structures.22 For example, the cost of capital's 

coefficient in the investment equation for equipment suggests that a permanent 

increase of one percentage point in the cost of capital (roughly the magnitude of 

change associated with a 10% investment tax credit) will initially reduce the ratio

21 Investment, output, profits, and cash flow data come from the national income accounts, 
while the capital stock series for equipment and structures come from Musgrave (1989).

22 The authors experiment with the number of leads and find that once the current and three 
subsequent annual values of the cost of capital are included in the investment equations, adding 
further future values does not alter the results. For equipment, each successive year's cost of 
capital is slightly more than half as important as the previous year's in explaining investment.
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of investment to capital by 0.253 percentage points, or roughly 1.5% of gross 

investment (based on the sample average investment-capital ratio of 0.170). 

Although this indicates that the cost of capital, based on both current and future 

conditions, significantly affects investment, it is not a particularly large response 

relative to prior studies relating investment to the cost of capital. Furthermore, it 

does not necessarily imply that the tax components of the cost of capital affect 

investment. To test this, the tax parameters are split out of the cost of capital 

term. Results indicate that taxes affect investment in machinery and equipment. 

Results also suggest that nontax determinants of the cost of capital have stronger 

effects than tax factors. Consistent with other studies, cash flow also seems to 

influence investment.23

Cummins and Hassett (1992): Cummins and Hassett (1992) is one of the 

few studies to use firm-level data to analyze the response of capital investment to 

changes in tax policy. In general, macroeconomic investment studies have found 

only a weak empirical relation between the cost of capital and investment. The 

authors attribute the weak correlation to model misspecification. They use 

Auerbach and Hassett's (1991) technique to analyze the response of firm-level 

investment to the 1986 Tax Reform Act (TRA8 6 ). TRA8 6  contained several tax 

provision changes that may have discouraged investment, including repeal of the 

ITC and lengthening of depreciation lifetimes.

They begin with an investment equation for the individual firm:

= a  + 4>E£>C 5 + sl (CHI)

23 The authors measure the impact of tax policy on investment variability. The results suggest 
that tax policy has not stabilized investment.
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where I, = gross investment during period t
K,., = capital stock at end ofperiod t- 1 (beginning of period t)
E = expectations operator 
p = discount rate 
C = user cost of capital 
a ,4> = parameters

C is a variation of the neoclassical user cost of capital and is subscripted to reflect 

the fact that its components may vary over time. The components of C include the 

price of capital goods relative to output (q), the real interest rate (r), the rate of 

economic depreciation, the inflation rate, the corporate tax rate, the investment tax 

credit, and the tax depreciation allowances.24

Because C is difficult to observe empirically, the authors treat C as "rarety" 

observable and develop an estimation strategy to identify the response of 

investment to changes in C (Le., the elasticity of investment with respect to C). As 

evident from equation (CHI), investment depends on future expected costs of 

capital which the authors argue are difficult to predict in an uncertain tax policy 

environment. However, Cummins and Hassett argue that policymakers viewed the 

1986 tax act as fundamental and long-lasting reform. Therefore, investors 

perceived the tax changes as permanent and anticipated no additional changes over 

the foreseeable future. If future tax policy is known with certainty, the tax 

components of C, are constant through time. Assuming q and r are fixed, C can be 

factored out of the expectations term. Equation (CHI) reduces to the product of 

C and the sum of current and future expected weights, where the latter depends on 

future expected productivity.

Separating out the cost of capital which presumably includes ail the tax

24 The C term varies slightly depending on the specific production model chosen.
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parameters affecting investment, the authors express investment for firm i as: 

y K u.I =Xi,P + Cjty + eH, (CH2 )

where is a vector of observable variables used to construct forecasts of future 

expected productivity. The X vector of explanatoiy variables includes lagged 

values of investment, a time trend, and cash flow. The coefficient y is the elasticity 

of gross investment with respect to C. If C is unobservable, then the equation 

estimated empirically is:

V K ^ X J J  + cv  (CH3)
A

Because C is an omitted variable, P is a biased estimator of P and converges to P + 

fly, where n  is the vector of coefficients from the regression of C on X:

Cfc-XTl + Cj,. (CH4)

Combining equations (CH2) and (CH4) yields:

VKu-i = Xj,P + (X n + Qy + e*.

VKu.1 = X*(P +ny) + Cy + s* (CH5 )

where equation (CHS) is equivalent to the empirical estimation of equation (CH3). 

Therefore,

w* = C j + ei- (CH6)
A  ^

The coefficient y can be estimated with a three-step process. First, P and II are 

estimated with pre-1986 data using equations (CH3) and (CH4), respectively. The 

estimated coefficients are used to generate forecasts of I/K and C using equations
A ^

(CH3) and (CH4) and post-1986 data. The estimated forecast errors (co and Q  are 

then used in equation (CH6 ) to estimate y.

Cummins and Hasset's sample consists of firms from Compustat which
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have data for the period 1970 through 1989.23 The investment variable (I/K) and 

vector of X variables are firm-specific values taken from Compustat. The cost of 

capital measures are industry specific. The authors first estimate equations (CH3) 

and (CH4) for the period 1970-1985 and use these estimates to forecast 

investment for the post-TRA8 6  period. The forecast errors for both equipment 

and structures suggest that investment was on average lower than would have been 

predicted using the pre-TRA information set. They conclude that this finding is 

consistent with TRA8 6  decreasing capital investment. The authors find y in 

equation (CH6 ) to be significant and conclude that cost of capital innovations 

contribute to investment forecast innovations (errors). They also find that a cash 

flow surprise variable is significant in explaining investment forecast errors. 

Adjusted R2's are generally .01 to .02.

Chirinko (1992) argues that there are two major methodological concerns 

with this study. First, it is inconsistent to argue that TRA8 6  represented a major 

change in tax and investment policy and then use forecasting equations estimated 

with pre-1986 data to forecast after 1986. Second, the interpretation of the 

coefficients relies on the assumption that the 1986 tax changes were perceived as 

permanent. Given the history of tax policy changes and the tax changes that 

occurred subsequent to 1986, this assumption is not likely to hold. Chirinko also 

argues that the user cost of capital may not reflect all the complexities of the 

current tax code because the user cost formula contains only 3 or 4 statutory

25 The authors do not give any specifics on their sample (for example, no descriptive 
information or information as to the number of firms). They do list the industries represented by 
the sample.
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parameters.

33  TOBIN'S Q INVESTMENT MODEL

3.3.1 The Model

As discussed above, a significant limitation of the neoclassical model is that 

H relies on backward-looking extrapolation from historical data to model 

expectations. An alternative investment model which does not require an 

historically-based estimate of expectations is Tobin's q.16 Tobin's q theory 

specifies the investment decision rule with a value known as marginal q: 

qm = E(MB)/E(MC)

Expected marginal benefit [E(MB>] is the marginal increase in firm value from 

acquiring an additional unit of capital. Expected marginal cost [E(MC>] of a new 

unit of capital consists of the costs associated with planning for new capital 

investment, purchasing it, and installing it into the firm's production process.

qm is the ratio of the increase in firm value from acquiring an additional 

unit of capital to its net-of-tax purchase cost. Firms with q greater (less) than one 

have (do not have) an incentive to invest in additional capital, q theory explains 

adjustments in capital assets based on marginal q, arguing that there is a causal 

relation between marginal q and capital investment. If marginal q exceeds one, a 

firm has an incentive to invest because the marginal value of new capital 

investment will exceed its cost. Firm value increases by more than a dollar for 

each dollar of investment. If all such investment opportunities are exploited, the 

marginal value of q should tend toward unity. If q is less than one, a firm has no

26 The q concept was first developed by Tobin (1969). Also see Brainard and Tobin (1968) and 
Tobin and Brainard (1977).
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incentive to invest because firm value will increase by less than a dollar for each 

incremental dollar invested in capital. For firms with q equal to one, an 

incremental dollar of investment will yield exactly one dollar of market value.27

Because marginal q depends upon the marginal costs and benefits of new 

capital investment and is therefore unobservable, empirical studies use average q, 

defined as the ratio o f the firm's market value (both debt and equity) to the 

replacement cost of its tangible and intangible assets:

<7a = MV/RC

Using q̂ i rather than qm assumes that the market value of an additional unit of new 

capital investment is approximately equal to the market value of a unit of existing 

capital stock.28

The q investment equation models the rate of capital investment as an 

increasing function of ?a and assumes that the investment*? relation is stable 

through time:

It = K^at) * Kt

It/Kt =  I(ftt) (3-1)

l(l) = 0 a n d r> 0

27 This parallels the more familiar present value model which suggests firms should increase 
investment when the net present value of a project exceeds zero.

28 Hayaahi (1982) shows marginal q equals average q only under restrictive conditions. These 
conditions are: (1) the firm's production technology is homogeneous of degree one, (2) markets 
are perfectly competitive, and (3) capital depreciates at a geometric rate. Hayashi also shows that 
the numerator of qa must be decreased by the present value of future tax depreciation allowances 
applicable to existing assets.
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where It = gross investment during period t (includes both net and 
replacement investment),

(fa = average q at time t, and 
K^= capital stock at time t.

The functional form of (3.1) is generally assumed to be some variation of:

where parameters are estimated using historical data. Lagged values of q are 

usually included in the investment equation to allow for capital expenditure lags. 

For example,

In general, the major criticisms of the q equation pertain to (1) the relationship 

between average q used for empirical purposes and the theoretically correct qm, 

and (2) the measurement of qa .29 The potential advantages of the q model are 

limited because of its critical assumptions.

Using q theory to examine investment responses to changes in tax policy 

requires three steps. The first step is to estimate the relationship between

29 The numerator of q , is equal to the financial value of the firm, including both common and 
preferred stock and debt. Short-term fluctuations in the firm's market value may not be related to 
its investment decisions and may add noise to the data. This measurement error will be more 
problematic for quarterly than for annual data Furthermore, market values for preferred stock 
and debt are difficult to obtain, and the proxies used may not fully reflect investors’ valuations 
and expectations.

The denominator of q, is equal to the replacement cost of the firm's existing assets. 
Measurement error in this number may arise because of the difficulty in obtaining replacement 
cost values due to a lack of active markets for most old capital goods. Most studies use the book 
values as proxies Car replacement cost. Measurement error in the denominator of q , will also 
exist to the extent the firm has unrecorded intangible assets. This measurement error may result 
in systematic differences across industries and across firms. Regardless of how replacement cost 
is measured, the denominator of ̂ reflects the replacement cost of existing assets. Technological 
change may make a portion of existing capital stock obsolete. Failure to adjust for technological 
changes or "real” depreciation will overstate the empirical measure of replacement cost in the 
denominator of q.. This can result in additional measurement error and possible systematic bias 
inq ,.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

1,/Kt = a  + ptfc, + e, (3.2)

V K t = a  + P i? *  +  p2?a,t-l + ®t-

52



www.manaraa.com

investment and q using historical data. The second step is to relate changes in tax 

parameters to changes in q. In effect, the response of firm value to changes in tax 

parameters must be quantified. The third step is to use the investment equation 

estimated in step one to determine the capital stock that would follow from the 

shift in q caused by tax changes, where the shift in q is estimated in step two. q 

theory assumes that rational expectations of future events for optimal capital 

investment are appropriately reflected in current market values. If changes in the 

value of q which occur around the time tax incentive legislation is passed could be 

reliably estimated, it might be possible to develop estimates of the changes in 

capital investment induced by tax legislation. Unlike the neoclassical model, the q 

model can be used to study the effects on capital investment of both temporary and 

announced, but not yet implemented, tax changes. Critics argue that it is 

inappropriate to use an extremely weak empirical correlation between the stock 

market and investment to infer tax policy's effects on investment. Furthermore, 

tests that constrain tax effects to work through q do not provide a powerful test 

because there are a variety of factors that could result in a correlation of q and 

investment without necessarily implying a causal role to tax policy.30 

3 J J  Empirical Results

There are far fewer studies that examine tax investment incentives using a q 

model approach than use a neoclassical framework. Most studies have focused on 

incorporating q into the investment equation to evaluate its significance in 

explaining actual investment activity rather than on using q models to estimate the

30 See Boswofth's discussion and the general discussion in Summers (1981), pp. 128-132 and 
pp. 139-140, respectively.
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effects of alternative tax policies.31 Studies based on aggregate data for the U.S., 

U.K., and Japan, have not found that q models are superior to user-cost models. 

Studies using cross-industry and cross-firm data have also generated mixed 

results.33

Summers (1981) is one of the few to analyze the effects of tax policy on 

capital investment using a 9 -theory investment model He first estimates the 

effects a tax change will have on future profits and then discounts these to estimate 

their present value and corresponding change in firm market value. The estimated 

valuation effects are then used to estimate the expected impact on capital 

formation using a 9 -model investment equation that relates firm value (9 ) and 

capital investment. Summers' methodology is designed to maximize the estimated 

impact of taxes on investment.33 Summers, using simulated data, concludes that 

immediately doubling the ITC from 0.0S6 to 0.1 12 would raise stock market 

values by 4.8% and the investment level by 5.5% in the first year. In the long-run, 

he estimates that the capital stock would be increased by 17.3%. He concludes 

that these estimates are fairly close to those obtained by studies using neoclassical 

(conventional) investment equations. However, his results imply the adjustment

31 See Chirinko (1986) for a discussion of empirical studies that examine the significance of q 
in the investment equation.

32 Clark (1979) concludes that, relative to alternative investment equations estimated with U.S. 
data, q models have not performed well in terms of either within sample or out-of-sample 
statistics.

33 Some o f the more restrictive assumptions that influence Summers’ study are; (1) the 
production and financing decision are completely dependent upon one another (i.e., investment 
requires the reduction of dividends); (2) adjustment costs are assumed to rise monotonically with 
the investment level; (3) the real rate of interest is constant; and (4) equipment, structures, and 
inventory are treated as a composite capital good.
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process is much slower than is usually assumed, with the half-life of the adjustment 

process being close to 20 years (Le., the capital stock increases by 9.4% after 20 

years). He also argues that the ITC's incentive effects depend critically on the 

timing of the provision change's announcement and enactment.

3.4 EMPIRICAL RESULTS FROM SURVEY AND OTHER STUDIES

3.4.1 Survey Studies

Most accounting studies that address tax policy's impact on investment 

behavior have used a survey methodology. Corporate executives are asked how 

tax provisions affect their investment decisions. In general, these studies have 

found respondents perceive the ITC and other tax incentives to have a negligible 

effect on capital investment decisions. There are significant limitations on the 

inferences and conclusions that can be drawn from survey data, including self­

selection bias, omitted variables, and the difficulty in deriving quantitative 

measures.34

Eisner and Lawler (1975): The authors examine what business 

respondents in McGraw-Hill surveys said a number of tax measures would do or 

had done to their anticipated or actual capital expenditures. The responses are also 

compared with several econometric projections from prior studies. In general, the 

responses indicate only modest effects on investment from the tax measures.

The study uses capital expenditure surveys of firms in non-financial 

industries for the years 1963, 1964, 1965, 1966 (fall), and 1968, with the number

34 Questionnaire terminology may not be prerise enough to generate quantitative data Another 
problem with surveys is that an individual may fill out the questionnaire without actually 
possessing the necessary information. Other potential problems include nonresponse bias and 
low response rates.
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of sample firms ranging from 272 to 339. McGraw-Hill provided individual firm 

responses, but firms were coded by numbers to preserve data confidentiality. 

Questions related to three different tax incentives: corporate tax rates, accelerated 

depreciation, and the ITC. The questions were of the following nature: "Of the 

total amount you now plan to invest in 19xx, roughly how much is due to tax 

incentive /?" or "Of the amount you invested in 19xx, roughly how much more did 

your company spend than it would have because of tax incentive/?" 

Questionnaires were not identical across the years.

The authors find respondents generally indicate little movement in the 

hypothesized directions. Respondents reported the effects from liberalized 

depreciation as being somewhat larger than from the ITC even though estimates 

indicated that the present value of tax advantages due to the credit was greater 

than for the depreciation changes. For example, the unweighted mean proportion 

of anticipated investment in 1963 attributed to the new depreciation schedule was 

4.2% while that attributed to the ITC was 2.8%. In 1964, a siinilar question 

shows a greater amount of anticipated investment attributed to liberalized 

depreciation than to the tax credit but considerably smaller proportions for each, 

with 2 .8 % and 1. 1% respectively.

There are wide variations in proportion means across industries. In 

general, the largest percentages are reported for railroads, and negligible ones for 

utilities. This is consistent with the utilities  ̂credit being only 3% and with 

evidence that has shown die utility industry's capital expenditures to be dominated 

by demand and output factors.

The authors question both the internal consistency and accuracy of the
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responses. Responses regarding actual (ex post) proportions were substantially 

less than for anticipated (ex ante) measures. Inconsistency also arises from the fact 

that samples were not identical across years. The bulk of individual survey 

answers as to percentage effect was "zero."33 There were also a number of 

relatively extreme observations, including amounts greater than 100  percent.

Large percentage responses came primarily from small firms. Thus, the authors 

calculated weighted means of survey responses, measured as the estimated total 

change in expenditures divided by total expenditures. The weighted means resuh 

in universally more moderate estimated incentive effects. For example, the 

anticipated effect of depreciation (ITC) changes in 1963 were 1.9% (1.4%) versus 

simple means of 4.2% (2.8%).

Eisner and Lawler compare survey responses with ex post estimates 

derived from econometric estimates of Hall and Jorgenson, Bischoff Klein and 

Taubman, and Coen [all studies found in Fromm (1971)]. Relative to the 

econometric studies, the survey responses generally indicate the various tax 

incentives to be considerably less effective. The largest discrepancies occur in 

estimates of ITC effects, with survey estimates being much lower than econometric 

estimates.36 The authors conclude by noting that survey respondents may be

33 There was no evidence that McGraw-Hill had translated nonresponses into zeroes. However,
if nonresponses were coded as zero, this would bias the estimates toward zero and underestimate
incentive effects.

36 The survey responses were also included as independent variables in regressions which 
modeled capital expenditures as a function of sales changes, profits, and depreciation variables.
If a particular tax measure has precisely the same effect on capital expenditures as reported in the 
survey, the coefficient on the survey response variable would be unity. The results were 
inconclusive.
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unaware of all the direct and indirect influences tax policies may have on capital 

investment.

Porcano (1984): Porcano uses a survey to examine the perceived impact 

and importance of various tax provisions on firms' decisions to acquire fixed 

assets. Questionnaires were mailed to the Vice-President of Finance of each of the 

1981 Fortune 1000 companies, with a usable response rate of 28%. Respondents 

were asked to rate and then rank the importance of thirteen factors in their firms' 

decisions to acquire fixed assets. The list of factors contained both tax and non­

tax factors that may have some bearing on the investment decision.

The results indicate that respondents perceived tax provisions to have a 

very small overall effect on stimulating their firms' investment in fixed assets. All 

tax measures, including the ITC, were rated as being unimportant or indifferent. 

The ITC was rated as indifferent and ranked ninth and tenth in importance, by 

small and large firms respectively. Respondents considered the most important 

capital investment factors to be normal expansion and modernization plans and 

expected changes in the economy. Factors considered somewhat important 

included current economic conditions, interest rates, ability to raise funds via debt, 

and inflation. When asked to indicate whether provisions of the 1981 Economic 

Recovery Tax Act (ERTA) would affect fixed asset investment decisions, a 

majority of respondents said the provisions would not. The corporate decision­

makers perceived ERTA to be ineffectual in stimulating firms' investment 

decisions.

Rose and O'Neil (1985): Rose and O'Neil surveyed top-level business
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executives o f 102  Virginia firms via a mail questionnaire.37 The executives were 

surveyed to obtain their perceptions of the importance of tax incentives in 

decisions to acquire new equipment. The tax incentives analyzed were the ITC 

and the Accelerated Cost Recovery System (ACRS) of depreciation. They 

hypothesized that executives in firms operating near full output capacity view 

investment tax incentives as more important than do executives from firms with 

high excess capacity. Firms approaching full output capacity are on the borderline 

for needing additional equipment and will be more sensitive to the incentive effects 

of tax provisions. Firms with large excess capacity have little need for additional 

equipment and will view tax incentives as unimportant.

Although they find a significant difference between firms operating close to 

full output capacity and firms with high excess capacity, the difference is only 

modest. Tax incentives are viewed as moderate, while other decision factors are 

perceived as more important at every level of excess capacity and across every 

industry. In order of importance, these other factors are: anticipated increase in 

sales; improvement of operating productivity and efficiency; replacement of worn- 

out equipment; and availability and cost of financing. The results have implications 

for the continued use of tax incentives as a means of stimulating a depressed 

economy. Tax investment incentives may have the lowest effect on investment 

decisions during periods of economic recession because firms experience 

increasing amounts of excess capacity during these times.

37 They chose a random sample of 169 firms from 684 Virginia firms listed in the publication 
50,000 Leading U.S. Corporations (1980). Of the 169 firms contacted, 102 usable responses 
were received.
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Porcano (1987): Porcano mailed a questionnaire to the Vice-Presidents of 

Finance of companies from four different countries: France, West Germany, the 

United Kingdom, and the United States. From a list of large international 

corporations contained in Moody's International Manual (1983), a random sample 

of 10 0  firms from each of the first three countries was chosen, with a usable 

response rate of 31%. The U.S. sample and data came from Porcano's 1984 study 

(see above). The questionnaire asked respondents to rate and then rank the 

importance of fourteen different items in their firms' decisions to acquire fixed 

assets. The items included both tax and non-tax factors which were expected to 

have an impact on firms' investment decisions.

The results indicate that government incentive provisions, including tax 

credits, are not perceived to have much of an impact on firms' investment 

decisions. In general, firms from all four countries considered tax credits as 

indifferent in influencing investment decisions and ranked them as ninth or tenth in 

importance (out of 14). Factors perceived as most important included normal 

modernization and expansion plans and expected changes in the economy.

3.4.2 Other Studies

Bathala and Carbon (1992): The Tax Reform Act of 1986 (TRA) 

generally repealed the 10% ITC available for qualified investments. Bathala and 

Carlson examine the effect this repeal had on firms' capital investment rates 

between the pre- and post-TRA periods. A firm's investment rate is defined as the 

change in gross property, plant, and equipment (GIVE) between periods, divided 

by the prior year's GPPE level For the pre-TRA period the data are averaged for 

the years 1984 and 1985, and for the post-TRA period the data are averaged for
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the years 1988 and 1989. Averaging the data is done to help lessen the effects of 

any short-run variations. The years 1986 and 1987 are excluded because firms' 

investment policies may be confounded by the passage of the ITC during this 

period.

The authors use an ANCOVA model to test the null hypothesis that, after

controlling for the ITC and other factors that may affect a firm's investment rate,

investment rates did not change between the pre- and post-TRA periods. The

model includes the firm's size, growth, and ITC amount as covariates:

IR* = H + P,(XU -* ,)  + P2(XJk - X2) + 3j(X3jl - X3) + s*

where IR* = investment rate for firm i, with t=0 for the pre-TRA 
period and t=l for the post-TRA period, 

p = overall mean investment rate,
Xlj( = log of ITC for firm i at period t,
Xjj, = log of total assets for firm i at period t, and 
X3i = proxy for growth for firm i at period t (Tobin's q),

and Xj, X2, and X3 are mean values. The sample consists of approximately 300 

NYSE firms from Compustat. (Financial institutions and firms in regulated 

industries are excluded.) For the sample, the investment rate decreased from 

23.6% during the pre-TRA period to 11.65% during the post-TRA period, a 

significant difference at the 1% level The overall ANCOVA model is significant 

(p=.011), but only the ITC covariate is significant (p=.0233) and positively related 

to the investment rate. Firm size and growth are not significant. After adjusting 

for the ITC's effects, mean investment decreased from a pre-TRA rate of 22.12% 

to a post-TRA rate of 13.65%. However, the decrease of 8.47% is not statistically 

significant (two-sided p=. 156). The authors interpret this to indicate that if the 

ITC amount available to firms had remained constant across the two time periods,
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firms' investment rates would have remained relatively constant rather than 

decreasing significantly. The authors also divide the firms into groups based on 

relative investment rates and industry. Firms with higher rates of capital 

investment experienced larger declines in their investment rates during the post- 

TRA period.

There are several limitations to the interpretability of these results. First, in 

the ANCOVA model, only the ITC variable is significant in explaining the 

investment rate. This may indicate a misspecified investment model. Second, the 

1986 TRA incorporated many tax changes which may have affected capital 

investment, including changes in corporate and personal tax rates and, perhaps 

most importantly, changes in the accelerated depreciation provisions. The 

accelerated depreciation rules were modified so that equipment and structures are 

depreciated over longer periods. Like the ITC's repeal, this would have a 

disincentive effect, and the ITC may be highly correlated with the change in 

depreciation deductions (an omitted variable). Therefore, it is difficult to attribute 

all of the decrease in capital investment to the ITC effects. Furthermore, the 

8.47% decrease in the mean investment rate (adjusted for ITC effects) would be 

significant using a one-sided test (p=.0778) which may be the appropriate test to 

use when recognizing possible depreciation disincentive effects.

3.5 CONCLUSION

Although Congress has relied on the ITC as an investment incentive, the 

empirical evidence is inconclusive as to whether the ITC is effective at stimulating 

capital investment. Prior research has produced ambiguous results regarding the 

ITC's effects on investment decisions. The inconsistent evidence may be due both
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to the inability of macroeconomic investment models used in previous research to 

adequately model investment behavior and to a lack of relevant firm-level data. 

The data source and method presented in this study address many of the criticisms 

leveled at prior studies. The next chapter develops the hypotheses, while Chapter 

5 describes the methodology and research design.
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CHAPTER FOUR: HYPOTHESES

This chapter develops the hypotheses. The primary hypotheses focus on 

the ITC's effectiveness in stimulating firm-level planned capital expenditures. 

Because the analysis is at the firm level, the influence of firm-specific factors on 

firms' sensitivity to the ITC's incentive effects can also be examined. Two factors 

that may impact the ITC's stimulus effect are identified: firms’ debt constraints and 

firms' investment opportunities. Firms facing debt constraints may respond less to 

the ITC's incentive effects because they are unable to obtain the necessary funds to 

finance new capital expenditures. Firms with few growth opportunities may 

respond less to tax incentives because they face a more limited set of potentially 

profitable investments.

4.1 HYPOTHESIZED EFFECTS OF THE ITC ON FIRMS' INVESTMENT 
DECISIONS

This study tests whether the ITC is effective in stimulating firm-level 

capital investment. Specifically, this study examines the changes in firms' short­

term and long-term investment plans due to ITC legislation that occurred from 

1971 through 1978.' There were four tax acts during this period that changed the 

ITC's provisions. All four acts enhanced the ITC provisions. The 1971 Act 

reinstated the credit, while the latter acts increased the ITC's rate and extended its 

benefits. This study examines the incentive effects from three of these acts.2 

Congress? primary purpose for enacting the ITC and extending its benefits was to

1 For purposes ofthic study, short-term refen to one year ahead, while long-term refers to the 
period three to five yean ahead. This corresponds to the Value Line forecast periods.

2 This study's research design precludes examining the 1976 Act's incentive effects.
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increase capital expenditures. This leads to the general hypothesis:3

HA 1: Changes in the ITC's provisions changed firms'planned capital 

expenditures in predictable directions.

Although all three legislative acts examined in this study enhance the ITC 

provisions, the directional hypotheses differ for each act. For example, when the 

ITC is reinstated, firms may increase their capital expenditures in both the shoit- 

and long-run. Alternatively, when the ITC's rate is temporarily increased, firms 

may increase capital expenditures in the short-run by accelerating purchases to 

take advantage of the temporary increase in the ITC rate. Longer-term capital 

expenditures may remain unchanged or may decrease if the ITC does not stimulate 

capital investment but only alters its timing. The directional hypotheses in this 

study are consistent with the incentive effects anticipated by Congress.

Revenue Act of 1971: The Revenue Act of 1971 reinstated the ITC at a 

7% rate (4% for regulated companies) and permitted the ITC to offset 50% of a 

firm's tax liability in excess of $25,000. The first $25,000 of tax liability could be 

fully offset. Congress stated that lagging investment in machinery and equipment 

was a primary cause of the depressed economy and that the ITC would increase 

capital investment by decreasing capital's effective purchase price. This leads to 

the following hypothesis.

HA 11 9 7  j: Reinstatement o f the ITC increased planned capital 

expenditures in both the short- and long-run.

If the ITC is a capital investment stimulus, its reinstatement may cause

3 All hypotheses are stated in alternative form.
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firms to increase their capital expenditures in both the short- and long-run. 

However, if firms cannot or do not react immediately, capital expenditures may 

change for the long-run but not the short-run. The ITC may be ineffective for 

stimulating short-term economic growth if firms respond slowly to changes in ITC 

provisions.

In the early 1970's, businesses argued that depreciation reform was needed 

to reduce ambiguity and complexity. Therefore, the 1971 Act also introduced the 

Asset Depreciation Range System (ADR) of depreciation for property placed in 

service after December 31,1970. The ADR system was expected to provide two 

benefits: ( 1) elimination or substantial reduction of the depreciation system's 

complexity and uncertainty, and (2 ) favorable financial and economic results 

through shorter depreciable lives. Therefore, any acceleration of depreciation 

allowances that arose from ADR may also have acted as an investment incentive.

Tax Reduction Act of 1975: Under the Tax Reduction Act of 1975, 

Congress temporarily increased the ITC rate to 10% for all taxpayers, including 

public utilities. The increased rate applied to property acquired and placed in 

service during 1975 and 1976. In the case of property acquired after December 

31, 1976, the 7% credit (4% for public utilities) would apply even if the property 

was ordered before 1977. In addition, public utilities were permitted to increase 

the amount of their income tax liability that could be offset by the ITC from 50% 

to 1 00% for taxable years ending in 1975 and 1976.4 Congress hoped that firms 

would accelerate and/or increase their short-term capital expenditures in response

4 The first S25.000 of tax Liability could be fully cfiset. The percentage limitation was to be 
reduced 10% each year until the 50% limitation was again reached in 1981.
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to the temporary rate increase. This leads to the hypothesis:

HAlj  97j:  Temporarily increasing the ITC's rate increased planned 

capital expenditures in the short-run.

The increased ITC rate is expected to affect 197S and 1976 capital expenditures.

Revenue Act of 1978; To stimulate the economy, the 1978 Act 

significantly liberalized the ITC provisions. The Act permanently increased the 

ITC rate to 10%. The Tate had been scheduled to return to 7% (4% for public 

utilities) in 1981. The AICPA and other proponents argued that making the 

increased rate permanent would provide certainty that is important to business 

planning. They said that repeated changes in the ITC provisions caused confusion 

and reduced the ITC's incentive effects. The Act also increased the 50% tax 

liability limitation to 90%, phased in at 10% per year beginning in 1979.s These 

provision changes lead to the hypothesis:

HA11 97#: Permanently increasing the ITC’s rate increased planned 

capital expenditures in the long-run.

Before the 1978 Act, the 10% rate was only effective through 1980. Therefore, 

any incentive effect from the 1978 Act would be expected after 1980.

To encourage energy conservation and promote industrial and agricultural 

conversions from oil and gas to alternative energy forms, the Energy Tax Act of 

1978 modified the ITC provisions to allow for an energy credit. For the period

5 To enable businesses to rehabilitate and modernize existing older structures, the 1978 Act 
extended the ITC to qualified rehabilitation expenditures made in connection with existing 
buildings used in all types of businesses or production activities. Qualified buildings included 
factories, warehouses, office buildings, and retail and wholesale stores. The costs of acquiring or 
enlarging a building or for adding facilities did not qualify.
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October 1, 1978 through December 31, 1982, businesses could add to the ITC a 

special 10% energy credit for investing in alternative energy property. Thus, 

property qualifying as both energy property and ITC qualified investment property 

could benefit from both credits.6 The energy credit could be used to offset 100% 

of tax liability. Equipment purchased by public utilities did not qualify for the 

energy credit.7

4.2 ITC INCENTIVE EFFECTS AND FIRMS' DEBT CONSTRAINTS

In perfect capital markets, a firm's investment decisions are independent of 

its financial condition. However, firms face imperfect capital markets, and 

empirical evidence suggests that a firm's financial position affects its capital 

investment.8 Whited (1992) finds that binding debt constraints affect firms' 

allocations of capital expenditures over time. Specifically, a firm facing such 

constraints may be unable to obtain the funds needed to finance new capital 

investment. Fazzari, Hubbard, and Petersen (1988b) hypothesize that investment 

expenditures by firms with external financing constraints will respond less to tax- 

induced changes in the cost of capital than investment by firms without such 

constraints. Firms with debt constraints may respond less to tax investment 

incentives, while firms not facing debt constraints may respond more strongly to

6 Moat property qualifying for the energy credit also qualified for the regular ITC. However, 
some energy property qualified for the energy credit but not the regular ITC because the property 
was a structural component of real property.

7 The Windfall Profit Tax Act of 1980 expanded the definition of energy property, increased 
certain rates of the energy credit, and generally extended through 1985 the period for which the 
energy credit was available.

8 See Fazzari and Athey (1987) and Fazzari, Hubbard, and Petersen (1988a, 1988b).
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such incentives. This leads to hypothesis two.

HA2: The ITC's effect on planned capital expenditures was greater for

those firms with less difficulty in obtaining debt financing.

Consistent with Whited (1992), I estimate firms' debt constraints using the

firm's debt-equity ratio. A larger ratio implies a more binding debt constraint and

greater difficulty in borrowing. Because average debt-equity ratios vary across

industries, hypothesis two is tested separately by industry. Actual and forecasted

(both short-term and long-term) debt-equity ratios are available from Value Line.

I focus on debt rather than equity financing because, for most firms, debt is

a more important source of incremental funding than outside equity. According to

the pecking order theory developed by Myers (1984), firms fund capital

expenditures by first drawing down cash and other liquid assets, followed by

issuing riskless debt, risky debt and hybrid securities, and lastly, common equity.

A number of studies indicate that equity typically accounts for less than 5% of total

new external finance.9 If debt is the primary marginal source of external funds,

debt constraints may be more likely to affect corporate investment decisions.

43 ITC INCENTIVE EFFECTS AND FIRMS' INVESTMENT 
OPPORTUNITIES

Tillinger (1991) hypothesizes that a firm's investment opportunities affect 

its responsiveness to a tax stimulus. She finds that the research and development 

(R&D) credit provided less of an incentive to increase R&D activity for firms with 

a smaller opportunity set than for firms with a larger one. 10 Tax incentives may be

9 For example, see Friedman (1982), Srini Vasan (1986), and Fazzari et al. (1988a and 1988b).

10 Tillinger uses a firm's q  ratio to estimate its investment opportunity set.
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ineffective for firms with fewer investment opportunities because these firms are 

less likely to have access to positive net present value projects. This leads to 

hypothesis three.

HA3: The ITC's effect on planned capital expenditures was greater for

those firms with more investment opportunities.

I use the ratio of the market value of equity to the book value of equity" and the 

price/earnings ratio13 to measure a firm's investment opportunity set. For both 

ratios, a larger value indicates a larger investment opportunity set. Because these 

measures differ across industries, hypothesis three is tested separately by industry.

11 See Chung and Charoenwong (1991), Collins and Kolhari (1989), Lewellen, Loderer, and
Martin (1987), and Gaver and Gaver (1993). Collins and Kothari argue that the difference 
between the market value and the book value of equity roughly represents the value of investment 
opportunities facing the firm.

13 See Chung and Charoenwong (1991), Kester (1984), Gaver and Gaver (1993), and Smith 
and Watts (forthcoming). Chung and Charoenwong show that the larger the EP ratio, the larger 
the proportion of equity value attributable to earnings generated from existing assets, relative to 
growth opportunities.
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CHAPTER FIVE: USING ANALYSTS'FORECASTS 
TO EXAMINE CHANGES IN TAX POLICY

As discussed in Chapter 3, prior research provides inconsistent evidence of 

the ITC's effectiveness in stimulating capital investment. The inconsistent evidence 

may be due to the use of macroeconomic investment models rather than firm-level 

models and data. These studies assume a representative firm with a generalized 

investment function and test tax policy's effects indirectly. This study proposes a 

new data source and method to test the ITC's effectiveness in stimulating firm- 

level capital expenditures. The data source and method address many of the 

criticisms leveled at prior studies. This chapter first discusses the advantages of 

using analysts' forecasts to examine the ITC's incentive effects relative to using 

traditional investment models. The next section then presents the research design 

in detail To test whether the ITC increases planned capital investment, changes in 

firms’ forecasted capital expenditures are modeled as a function of changes in 

investment-related variables (to control for nontax factors) and ITC-related 

variables (to measure the ITC's incentive effects). The investment models 

discussed in Chapter 3 help identify the nontax factors included in the estimation 

equations. Using analysts' forecasts as measures of firms’ planned capital 

expenditures assumes that analysts  ̂forecasts are accurate estimates of investment 

behavior. The last section of this chapter discusses the validity of this assumption.
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5.1 ADVANTAGES OF USING ANALYSTS' FORECASTS

This study's methodology has several advantages over prior studies that 

examine tax policy incentive effects. The critical step in assessing the impact of 

tax investment incentives is specifying and estimating an acceptable investment 

function. Analysts! forecasts of capital expenditures are firm-specific, eliminating 

the need to specify a representative firm with a generalized investment model.

Each forecast represents planned investment given a firm's characteristics and 

unique investment decision variables. Investment-related factors that vary across 

firms are specifically incorporated into firm-level investment forecasts. Such 

factors include actual and expected sales, income, discount rates, financing 

considerations, and modernization and expansion plans. Analysts! forecasts also 

reflect firm-specific information about firms! production functions, management's 

motivation in capital investment decisions, 1 and the timing of investment.2 The 

assumptions traditional investment models must make with respect to these factors 

may have contributed to the inconclusive evidence regarding tax policy incentive 

effects.

The capital expenditure forecast made prior to anticipation of the ITC

1 Both the Neoclassical and Tobin's q  investment models use the general investment decision 
rule which states that a firm invests up to the point where expected marginal benefit equals 
expected marginal cost for the final unit of capital investment. This assumes managers act in 
share holders' best interests to maximize firm value by, on average, undertaking positive net 
present value projects. Jensen (1986) suggests that managers of public corporations overinvest 
retained earnings by undertaking negative net present value projects and that this problem is 
widespread. Kallapur (1991) provides evidence consistent with Jensen's hypothesis.

2 Traditional investment models must make explicit assumptions regarding adjustment costs 
and recognition and implementation lags which may prevent all economically desirable 
investments from being made immediately.
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legislation is the best approximation of a film's planned investment in the absence 

of a tax law change. Forecasts made after the tax bill is signed into law proxy for 

the level of planned investment given the change in the tax provisions. The 

advantage of using investment forecasts made after the ITC provisions change 

rather than actual investment is that the forecasts are available soon after the tax 

law changes, and are not influenced by confounding factors that occur in the time 

period between the tax law change and the actual investment.3 This is especially 

important given that the ITC provisions may change again before long-term 

investment plans are realized. Because confounding events are unlikely to affect 

the difference between short-term planned capital expenditures and actual 

expenditures, both the change in forecasted and actual capital expenditures will be 

used when examining firms' short-term investment responses.4

Another important advantage of the forecast data is that the forecasts 

directly incorporate expectations of future investment-related factors, including 

future tax changes.3 Traditional investment models treat changes in tax provisions 

and other investment-related factors as though they were permanent. For example,

3 Confounding factors include any unexpected changes in factors that affect a firm's capital 
investment decision, including unexpected changes in firm-specific, industry, and 
macroeconomic conditions.

4 Even when actual capital expenditures are used, the Value Line data provides significant 
advantages because firm-specific observations of investment-related variables are available. 
Investment theory models investment as a function of expected sales and expected cost of capital, 
but empirical studies usually rely on an extrapolation from historical macro data to calculate 
expected values because expectations ate unobservable. Value Line provides firm-specific 
observations of the** forecasted am>i|||c (fbr egs., forecasted M*f* am4  ROE).

3 Lucus (1976) argues that, in formulating investment plans, economic agents necessarily look 
into the future. Thus the decision rules guiding their actions depend on parameters describing 
the expectations of future variables.
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in a traditional investment model, the 197S temporary increase in the ITC rate 

would be estimated to have the same impact on investment as a permanent 

increase. In addition, preannounced changes in tax policy have no effect on 

investment expenditures in traditional models, even though firms might be 

expected to alter their plans to benefit from timely investment planning (for 

example, delaying investment to take advantage of phase-in provisions).

An advantage of using individual firm data is that it provides the 

heterogeneity necessary to examine factors that may affect firms' sensitivity to tax 

incentive effects. This should provide richer insights into firms' investment 

decisions, improve the ability to isolate and measure tax incentive effects, and 

provide policymakers with a better understanding of the efficiency, effectiveness, 

and equity of tax incentives. Furthermore, firm-level measures of capital 

investment and investment-related variables may be more accurate than 

macroeconomic measurements.

5.2 THE MODEL

Each quarter, Value Line forecasts annual capital spending for both one 

year ahead and an average for three to five years ahead. Capital spending is 

defined as the outlay for plant and equipment for the year, excluding funds spent 

for acquisitions. This study uses these capital expenditure forecasts to proxy for 

firms' planned investment behavior. I use forecasts published prior to discussions 

of the ITC provision changes to proxy for the level of planned investment without 

the ITC changes, and forecasts published after the final relevant tax legislation date 

to proxy for the level of planned investment given the change in the ITC 

provisions. If the ITC affects planned investment and analysts can forecast firms'
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capital expenditures, analysts will alter their forecasts to reflect their expectations 

of firm-specific capital expenditure responses. The differences in forecasts nude 

before and after ITC-related legislation estimate the ITC's incentive effects on 

planned capital expenditures. Changes in both short-term (one year ahead) and 

longer-term forecasts (three to five years ahead) measure firms' short-run and 

long-run reactions to ITC changes.6

The discussion and enactment of tax legislation, however, can be a lengthy 

process. The legislative periods for the ITC provisions examined in this study 

range from approximately 3 months to 12 months. Therefore, Value Line 

forecasts are from 12 to 18 months apart. Since the forecasts are made at different 

times, they may differ not only because of the change in tax policy but also because 

of changes in other investment-related variables that occur between the forecast 

dates.7 The forecast published after the ITC legislation represents firms' planned

6 It is not possible to infer, from the ITC amount discloaed in a firm's financial statement, the 
amount of capital investment induced by the ITC. The ITC may be claimed on investment that 
would have occurred without the ITC. In such situations, the provisions do not have the stimulus 
effect intended by the government and may provide firms with a windfall benefit. It is also 
difficult to measure the ITC amount attributable to the current year's investment. Finns can use 
either the flow-through or deferral method of accounting for the ITC for financial statement 
purposes. Ifthe deferral method is used, the full ITC amount attributable to current investment is 
not observable. Even if the full ITC amount claimed in a given year is known, the corresponding 
capital investment amount may be difficult to determine because of the qualified investment 
provisions. For example, the 1971 Act reinstated the ITC at a 7% rate for qualified investment. 
Qualified investment was equal to one-third, two-thirds, or 100% of an investment's cost 
depending on the asset's useful life. A $7 credit implies a $100 investment if 100% of the asset's 
cost is qualified investment but implies a $300 investment if only one-third of the investment's 
cost qualifies. In addition, firms may not disclose the ITC carryforward amount. If a firm cannot 
use the full ITC amount because of the ITC limitation provisions and does not disclose the 
amount carried forward, the ITC attributable to current investment cannot be determined. 
Alternatively, ITC amounts claimed in a given year may be carryforward amounts and not 
applicable to current investment.

7 The years forecasted may also differ. Depending on the timing of the forecasts relative to the 
legislative period, the two forecasts compared may be for year t+1 and year (t+ l)H . For the
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expenditures given the changes in the ITC provisions and in other factors that may 

affect analysts’ forecasts. If forecasted investment increases after controlling for 

changes in other investment-related factors, then h is likely that the ITC stimulated 

firms' planned capital expenditures.

The investment equations presented in this chapter test the prediction that 

the ITC provision changes increased firms' planned capital expenditures. The 

change in a firm's forecasted capital expenditures is modeled as a function of 

changes in investment-related variables (to control for nontax factors), dummy 

variables (to measure the ITC's incentive effect on capital expenditures), and 

interaction terms (to test whether firms increased the capital intensity of their 

operations after the ITC provision changes). Focusing on changes rather than 

levels controls for firm-specific determinants of capital investment that do not 

change between time periods.8 Variables from investment theory that may 

potentially affect capital investment are identified and included in the investment 

equations. The next subsection discusses these variables, while the following 

subsections describe the estimation equations and the selection of forecast dates.

5.2.1 Explanatory Variables

Most investment and tax policy studies use some variant of Jorgenson's

three-to-five year forecasts, the forecasts compared may be for year t+j and year (t+ l)tj, where j 
is the three-to-five year period.

8 Modeling changes rather than levels of forecasted investment may also be more tractable for 
empirical reasons. Levels of financial variables are often correlated, both across firms and 
through time. Under these cimimstanrrs, an omitted variable will be correlated with included 
variables and result in biased, inconsistent estimators. Time-differencing a misspecified cross- 
sectional levels model can generate a well-specified model in the differences, in contrast to time- 
series regressions where the differences are well specified if and only if the levels are well 
specified. [See Plosser, Schwert, and White (1982) and Christie (1987)].
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(1963) neoclassical investment model, which models investment (I) as a function 

of the expected user cost of capital (c*), expected price of output (Peq), and 

expected output (Ye):

I = «cM *,Y «) = g(c*,S*) 

where Se is expected sales and is equal to muhiplied by Ye. Investment is 

increasing in Se and decreasing in c*. The variables described below are identified 

from this investment theory and are included in the estimation equations to control 

for changes in forecasted capital expenditures attributable to nontax factors.

(1) Sales: Studies of the determinants of business investment have 

typically emphasized output, sales, or profit variables [see Bemanke (1983)]. In a 

study of economic investment models, Clark (1979) concluded that output was 

clearly the primary determinant of nonresidential fixed investment.9 Therefore, my 

investment equations include an independent variable to control for changes in 

forecasted capital expenditures due to changes in forecasted sales. Actual and 

forecasted sales are available from Value Line.

(2) Cost of Debt: The financial cost of capital, operating through cc in the 

neoclassical investment model above, is inversely related to investment.

Investment theory suggests that the cost of capital measure should reflect both the 

cost of debt and of equity. Much of the investment literature uses the real interest 

rate as a measure of the cost of debt. Real interest rates have been found to 

significantly affect capital investment [for example, see Bemanke (1983)]. The 

investment equations therefore mchide an independent variable to control for

9 Allen Sinai, chief economist for Shearson Lehman Brothers, argues that "what drives 
investment are sales and expectations of sales relative to capacity utilization” [Levinson (1986)].
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changes in the real interest rate. To obtain a firm-specific bond measure, a firm's 

financial strength rating is collected from Value Line. For all industries except the 

electric utility industry, I use the average monthly yield on a comparably rated 

corporate bond for the month corresponding to the forecast date. For the electric 

utility industry, I use the average monthly yield on a comparably rated utility bond 

for the month corresponding to the forecast date. (These measures are collected 

from Standard and Poor's The Outlook.) Changes in the interest rate capture the 

impact on capital expenditures of changes in macroeconomic factors unrelated to 

the ITC, such as changes in the general economic environment. This is especially 

important if the ITC is proposed (repealed) during a recessionary (prosperous) 

period. Failure to incorporate interest rate changes could confound the impact on 

capital expenditures of changes in the general economy and changes in the ITC 

provisions.

(3) Cost of Equity: In addition to the cost of debt, the financial cost of 

capital includes the firm's expected cost of equity. Several studies have measured 

the cost of equity with various return on equity measures [see Chirinko (1986)]. I 

use the firm's forecasted return on equity to proxy for its equity costs. Actual and 

forecasted ROE values are available from Value Line.

(4) Internal Funds: Some investment studies have found that the amount 

of internal funds available for financing investment may be an important 

determinant of investment expenditures.10 Changes in a firm's liquidity position 

between forecast dates could affect its capital expenditure forecasts. At the

10 For example, see Blundell, Bond, Devereux, and Schiantarelli (1992).
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forecast date, analysts estimate a firm's liquidity for the current year. To the extent 

that their estimate is incorrect, analysts may revise their capital expenditure 

forecasts. Therefore, the estimation equations incorporate a proxy for unexpected 

changes in a firm's liquidity during the forecast change period. Unexpected 

increases in internal funds may lead to increases in capital expenditures.

Unexpected cash earnings (CASH) are used to proxy for unexpected liquidity 

changes. CASH is defined as a firm's annual cash earnings (announced between 

the two forecast dates) minus the annual cash earnings forecasted by Value Line at 

the beginning of the forecast period.11

(5) Capital Expenditure Forecast Error: To the extent the analyst's 

estimate of capital expenditures at the beginning of the forecast period is incorrect, 

the analyst may revise his/her capital expenditure forecast at the next forecast date. 

Therefore, the estimation equations include the capital expenditure forecast error 

that occurs during the forecast change period. The capital expenditure forecast 

error (CAP) is defined as a firm's annual capital expenditure (announced between 

the two forecast dates) minus the annual capital expenditure forecasted by Value 

Line at the beginning of the period.

5.2.2 The Estimation Equations

Equation (1) models changes in short-term capital expenditure forecasts (as 

a percentage of short-term forecasted sales), while equation (2) models changes in

11 Motivation for including CASH is also provided by Greenwald and Stiglitz (1990). They 
propose an asymmetric information model of the firm where successful investment leads to a 
reduction in the cost of future investment. As a firm's financial strength increases, the risk 
premium associated with investment cfecreases, reducing the marginal cost of investment A 
lower marginal C06t  allows higher continued investment.
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long-term forecasts (as a percentage of long-term forecasted sales):12

ASTINVj, = p0 + p,ASTSALa + P ^ im u + PjASTROEj, + P fA SH , 

+ p fA P i, + PfilTC  + P-CRED + PgASTSALj, *DITC 

+ PgASTSAL*CRED + (1)

where ASTINV,,

ASTSAL„

A im „

ASTROEj,

CASHU

CAPu

DITC

CRED

1

change in the short-term capital investment forecast 
for firm i for forecast change t divided by short-term 
forecasted sales at the beginning of the period; 
change in the short-term sales forecast for firm i for 
forecast change t divided by short-term forecasted sales 
at the beginning of the period; 
change in the real interest rate for firm i for forecast 
change t;
change in the short-term return on equity forecast for 
firm i for forecast change t; 
unexpected cash earnings for firm i that occur during 
forecast change t divided by short-term (long-term) 
forecasted sales at the beginning of the period; 
capital expenditure forecast error for firm i that occurs 
during forecast change t divided by short-term (long­
term) forecasted sales at the beginning of the period;
1 if period of ITC change (forecast change 0), equal 
to 0 otherwise;
1 if period after ITC change (forecast change +1),
equal to 0 otherwise;13
error term for firm i for forecast change t;
1,...,N; firm index (number of firms varies by 
industry); and
index indicating forecast change.

121 deflated by sales (a size-related variable) to obtain greater uniformity in the data and ensure 
that a few observations (larger firms) do not exert excessive influence on the estimates [see 
Maddala (1977)]. In addition, because the regressions aggregate values from different calendar 
years, dividing the change in forecasted capital expenditures in specific years by forecasted sales 
in that same year may reduce the impact of inflation on the capital investment figure. Any 
reduction of inflation's impact assumes product prices (sales) and capital prices increase at the 
same rate.

13 For the 1971 Act, CRED is equal to 1 for both forecast changes+1 and +2.
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ALTlNVit = y0 + y,ALTSAL„ + y^N T ,, + y3ALTROEu + yjCASH,,

+ y,CAPu + yfilTC  + yyCRED + ygALTSAL'DITC 

+ ygALTSALu*CRED + eip (2)

where ALTINVU = change in the long-term capital investment forecast
for firm i for forecast change t divided by long-term 
forecasted sales at the beginning of the period;

ALTSALU = change in the long-term sides forecast for firm i for
forecast change t divided by long-term forecasted sales 
at the beginning of the period;

ALTROEa = change in the long-term return on equity forecast for
firm i for forecast change t;

and the other variables are as described above. Forecast change -1 occurs in the 

period immediately preceding the ITC legislation, while forecast change +1 occurs 

in the period immediately following the ITC legislation. Forecast change 0 

includes the ITC legislative period.14

Investment equations (1) and (2) are estimated cross-sectionally for the

complete sample and separately for each industry using the pooled forecast

changes. The regressions are run separately for each act. The intercept represents

the mean change (or growth) in forecasted investment not explained by the

independent variables. If changes in the ITC's provisions immediately increased

planned capital expenditures, then the intercept for forecast change 0 would be

greater than for forecast changes -1 and +1.IS This would imply that the ITC

provided a one-time increase in the level of planned capital investment. Future

capital expenditures will continue to be made at this higher level, but the growth

14 For the 1971 Act, both forecast change+1 and +2 occur after the ITC legislation period.

13 For the 1971 Act, forecast change 0 s intercept would also be greater than forecast change 
+2's intercept.
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rate of capital investment in future periods will not change. This could reflect 

firms' ability to adjust short-term (long-term) capital expenditures to their new, 

higher levels within one year (three to five years) after the ITC's provisions change. 

Therefore, equations (1) and (2) include a dummy variable (DITC) set to 1 for 

forecast change 0 and set to zero for forecast changes -1 and +1. (For the 1971 

Act, DITC also equals zero for forecast change +2). Figure S. 1, Panels A and B, 

illustrate what the level and changes in forecasted capital expenditures might look 

like under such a scenario (see the solid line).

Gravelle (1993) argues that one drawback of the ITC is that there is a great 

deal of uncertainty about how quickly any stimulus effect will occur. Even if the 

ITC does have a stimulus effect on investment, this effect may not occur 

immediately. She notes that most firms have significant planning horizons that 

result in a lag between a change in capital costs and increased capital expenditures. 

In large corporations with complex capital budgeting procedures, any response to 

the ITC may be substantially delayed. If this argument holds and firms respond 

slowly to the ITC's incentive effects, then the ITC will increase the mean change in 

forecasted investment in the period after its provisions change. The intercept for 

forecast change +1 (and forecast change +2 for the 1971 Act) would be greater 

than the intercepts for forecast changes -1 and 0. Therefore, both equations 

include the dummy variable CRED to test the ITC's effect on the mean change in 

planned capital investment in future periods CRED takes on a value of one for 

forecast change +1 and a value of 0 otherwise. (For the 1971 Act, CRED is equal 

to 1 for both forecast changes +1 and +2). Figure S. 1 illustrates this graphically 

(see the dotted line).
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The ITC may also influence firms' operations. If capital becomes less 

expensive relative to labor, firms may become more capital intensive. If 

production becomes more capital intensive, the investment-sales relation will 

change. For a given increase in forecasted sales, forecasted capital expenditures 

will increase by a greater amount than they would without the ITC. Depending on 

the ability of firms to aher their production activities, this increase in capital 

intensity may be reflected immediately or in later periods. Therefore, both DITC 

and CRED are multiplied by the change in forecasted sales.

P, and y, can be interpreted as the capital intensity coefficients. They 

represent the change in forecasted capital expenditures induced by a percentage 

change in forecasted sales. P2 and y2 (P3 and y3) are the change in forecasted 

capital expenditures induced by a 1% change in the real interest rate (forecasted 

ROE). $4 and y4 can be interpreted as the change in forecasted capital 

expenditures attributable to unexpected cash earnings, while p5 and y5 are the 

change attributable to the current capital expenditure forecast error. The 

coefficients on the forecasted sales, unexpected cash earnings, and capital 

expenditure forecast error variables (p„ y„ P4, y4, ps, y3) are expected to be 

positive, while the coefficients on the interest rate and ROE variables (P2, y2, P3, 

and y3) are expected to be negative.

The prediction that the ITC increases planned capital investment is 

supported if the coefficients on the DITC dummy variables (P6 and y6) are 

significantly positive. This would suggest that the ITCs incentive effects are 

immediately incorporated into planned capital investment and that firms respond 

relatively quickly to the ITC's stimulative effects. If the coefficients on the CRED
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dummy variables (f)7 and y7) are significantly positive, this would imply that the 

ITC changes increase the mean growth in planned capital expenditures in future 

periods. Significantly positive coefficients on the interaction terms (P8, yg, p9 and 

y9) would suggest that the planned capital intensity of firms' operations was 

affected by the ITC since this implies that, for a given increase in forecasted sales, 

forecasted capital expenditures increased by a greater amount when the ITC was 

available. If (3g and yg are significantly less than P9 and y9, this suggests that it took 

time for firms to alter the capital intensity of their operations.

Equations (1) and (2) may bias against finding an ITC incentive effect 

because, if the ITC stimulates capital investment, the incremental capital 

investment induced by the ITC may increase forecasted sales revenue. Forecasted 

sales after the ITC's reinstatement may reflect higher expected sales revenue due to 

the ITC-related investment, biasing the sales forecasts upward. An increase in 

forecasted capital expenditures would be attributed to an increase in forecasted 

sales rather than the ITC. Therefore, equations (1) and (2) are also estimated 

including firm i's unexpected sales during forecast change t (USAL) as an 

explanatory variable instead of the change in forecasted sales. USALj, is defined as 

a firm's annual sales (announced between the two forecast dates) minus the annual 

sales forecasted by Value Line at the beginning of the forecast period, divided by 

short-term (long-term) forecasted sales at the beginning of the period. In the 

short-term model for example,

ASTIW a = fi0 + fi,USALa + PiAINT, + fiJASTROEil + pjCASHu 

+ PjCAPj, + p filT C  + PJCRED + p8USAL*DITC

+ p9USAL*CRED + e*
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USALa is designed to capture changes in sales expectations due to non-ITC 

information that arrives between the forecast dates while minimizing  the possible 

bias introduced by the forecasted sales amounts.

S.2J Selection of Forecast Dates

Revenue Act of 1971: The Tax Reform Act of 1969 repealed the ITC for 

property acquired after April 1969. On August IS, 1971, President Nixon 

announced he would seek restoration of the credit. I determined this date to be the 

first identifiable date at which expectations regarding ITC legislation changed.16 

Therefore, forecasts from a firm's Value Line report issued in the quarter prior to 

August IS, 1971 proxy for the level of planned investment without the ITC. These 

are forecasts from firms' 1971 second quarter Value Line reports and (for my 

sample of firms) are issued over the period May 7,1971 through June 11, 1971. 

(These will be referred to as forecasts from 1971:2.) The Revenue Act of 1971 

reinstating the ITC was signed into law on December 10,1971. It may take 

analysts time to incorporate the effects of a tax change into their forecasts. 

Therefore, forecasts from firms’ 1972 second quarter Value Line reports (1972:2) 

are used to proxy for the level of planned investment after the ITC's reinstatement. 

These reports are issued over the period May 5, 1972 through June 9, 1972. If 

forecasted capital expenditures are greater at 1972:2 than at 1971:2 after

16 This date was chosen for several reasons. First, examination a t The Tax Adviser and Wall 
Street Journal Index indicated that, prior to President Nixon's announcement, a majority of the 
investment community expected no additional legislation to liberalize business write-offs.
Second, examination of Value Line reports issued prior to this dete found no mention of an 
anticipated ITC, while Value Line reports subsequent to the President's announcement did 
discuss the effects of a tax credit. Lastly, in an ITC-legislation event study, Ayres (1987) found 
the earliest date at which a significant market value reaction could be detected was September 22, 
1971, the date the House Ways and Means Committee agreed to a bill reinstating the ITC.
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controlling for changes in other investment-related factors, then this suggests the 

ITC had an incentive effect.

Value Line began disclosing capital investment forecasts in January 1970.17 

The investment equations' parameters are estimated using forecast data from the 

following Value Line editions: 1970:2, 1971:2, 1972:2,1973:2, and 1974:2.18 

Forecasts from 1970:2 and 1971:2 are made before the ITC's reinstatement, while 

forecasts from 1972:2, 1973:2, and 1974:2 are made after the ITC's reinstatement. 

Year 0 is the ITC legislation and reinstatement year. Therefore, forecast change 0 

is defined as a variable's forecasted value as of 1972:2 minus its forecasted value as 

of 1971:2. Forecast changes-1, +1, and +2 are defined similarly:

Forecast change -1 occurs during a period when the ITC is not in effect, forecast 

change 0 includes the ITC legislative period, and forecast changes +1 and +2 both 

occur after the ITC has been reinstated. Figure 5.2 presents a timeline outlining 

the forecast changes for all the tax acts. Panel A corresponds to the 1971 Act.

Tax Reduction Act of 197S: President Ford proposed a temporary 

increase in the ITC rate on January 16, 1975.19 I identified this date to be the first

17 Prior to that time, forecasts were limited to sales, net income, and cash earnings.

18 The 1971 Act's regression does not include subsequent forecast changes because of the ITC 
provision changes that occurred in 1975.

19 President Ford originally proposed that the credit for nonutility firms be increased to 12% 
during 1975 only. Utilities would continue to receive the 4% credit.
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date at which expectations regarding ITC legislation changed.20 Therefore, 

forecasts from firms' 1974 third quarter Value Line reports (1974:3) proxy for the 

level of planned capital expenditures without the ITC's rate increase. For my firm 

sample, these reports are issued over the period August 2, 1974 through 

September 6, 1974. The 1975 Act temporarily increasing the ITC rate to 10% was 

signed into law on March 29, 1975. To allow time for analysts to incorporate the 

effects of the increased rate into their forecasts, forecasts from firms' 1975 third 

quarter Value Line reports (1975:3) are used to proxy for the level of planned 

investment with the temporary rate increase. These reports are issued over the 

period August 1, 1975 through September 5,1975. If forecasted capital 

expenditures are greater at 1975:3 than at 1974:3 after controlling for changes in 

other investment-related factors, then this suggests the rate increase had an 

incentive effect.

In a method similar to that above, the 1975 investment model is estimated 

using forecast data from the Value Line editions 1973:3, 1974:3, 1975:3, and 

1976:3.21 Forecasts from 1973:3 and 1974:3 are made before the ITC's rate

20 This date was chosen for several reasons and in a method similar to that for the 1971 Act. 
First, examination of The Tax Adviser and Wall Street Journal Index indicated that, prior to 
President Ford's announcement, the investment community was not anticipating an ITC rate 
increase. Second, examination of Value Line reports issued prior to this date found no mention 
of a possible ITC rate increase, while reports subsequent to the announcement did refer to the 
increase. Third, Ayres (1987) found the earliest date at which a significant market value reaction 
could be detected was February 27, 1975, the date the House passed the tax credit bill temporarily 
increasing the ITC to 10%.

21 The 1976:3 forecasts occur during the 1976 Act's legislative discussion period. Under the 
1975 Act, the increased ITC rate applied only to 1975 and 1976, while the 1976 Act extended the 
increased rate through 1980. Therefore, the 1976:3 forecasts may be biased downward because 
extending the period for the temporary rate increase decreases the incentive for firms to 
accelerate capital expenditures into 1976.
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increase, while forecasts from 1975:3 and 1976:3 are made after the credit is 

increased to 10%. Again, forecast change 0 includes the ITC legislative period, 

and forecast changes -1,0, and +1 are defined as follows:

Figure 5.2, Panel B, presents a timeline for the 1975 Act.

Revenue Act of 1978; On December 20, 1977, President Carter outlined 

his new tax bill, including the provision to make the ITC's 10% rate permanent for 

years after 1980. I determined this date to be the first at which expectations 

regarding ITC legislation were most likely to have changed. Long-term forecasts 

from firms' 1977 fourth quarter Value Line reports (1977:4) proxy for the level of 

planned investment assuming the 10% rate returned to 7% (4% for public utilities) 

in 1981. For my sample, these reports are issued over the period October 7, 1977 

through December 16, 1977. The 1978 Act making the 10% rate permanent was 

signed into law on November 6, 1978. To allow analysts time to assimilate the 

effects of the permanent 10% rate, forecasts from firms' 1979 second quarter 

Value Line reports (1979:2) proxy for the level of long-term planned investment 

after the ITC's permanent rate increase. These reports are issued over the period 

April 6, 1979 through June 15, 1979.

The 1978 investment equations! parameters are estimated using forecast 

data from the following Value Line editions: 1976:3, 1977:4, 1979:2, and 1980:2. 

Forecasts from 1976:3 and 1977:4 are made before the ITC's rate is permanently 

increased to 10%, while forecasts from 1979:2 and 1980:2 are made afterwards.

Forecast Change 
-1
0

+1

Forecast Dates
1974:3 minus 1973:3 
1975:3 minus 1974:3 
1976:3 minus 1975:3
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Forecast change 0 includes the ITC legislative period, and forecast changes -1,0, 

and +1 are defined:

See Panel C of Figure 5.2 for the timeline outlining the forecast changes.

5.3 MODEL VALIDATION

The analysis above assumes that analysts  ̂forecasts are relatively precise 

estimates of investment behavior. This study tests the validity of this assumption 

by comparing forecasted amounts with actual amounts.22

22 Mest (1992) finds that for 8625 Value Line firm-year observations covering the period 1971 
through 1978 the mean error for one-year-ahead capital expenditure forecasts (scaled by 
forecasted sales) was .011 with a standard deviation of .116. For one-year-ahead (scaled) 
earnings forecasts, the mean error was -.020 with a standard deviation of .152.

Forecast change 
-1 
0 

+1

Forecast Dates
1977:4 minus 1976:3 
1979:2 minus 1977:4 
1980:2 minus 1979:2
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CHAPTER SIX: SAMPLE SELECTION AND 
DESCRIPTIVE STATISTICS

6.1 SAMPLE SELECTION

This study's sample of firms was selected from the firms regularly covered 

by Value Line Investment Survey. Coverage by Value Line is necessary because of 

the capital expenditure forecast data provided in a firm's Value Line report. This 

study uses these forecasts to model firm-specific investment behavior. For the 

period examined in this study (1970 through 1979), Value Line covered 

approximately 1,400 stocks classified into approximately 65 industries.1 Each 

week, from 2 to 7 industries are covered on a preset sequential schedule.3 All 

stocks and industries are covered once per quarter (a 13-week period). Firms 

covered by Value Line are those deemed to be of interest to Value Line 

subscribers and the financial community. These firms account for a substantial 

portion of the capital investment by publicly traded firms.

During the first quarter of 1970, the Value Line population consisted of 

1,313 firms from 62 industries. To be included in the sample, a firm's Value Line 

report must provide annual capital expenditure information. Value Line does not 

generally provide this information for airlines, retailers, insurance companies, 

investment firms, banks, savings and loans, and other financial companies. This 

eliminates 194 firms from 11 industries. Because the parameters for the

1 The firms are not limited to a particular stock exchange. Currently, Value Line reports on 
about 1.700 stocks, classified into 91 industry groups. Value Line's 1,700 stocks account for
about 96% of the trading volume on all stock exchanges.

3 Approximately the same number of firms are covered each week, so the number of industries 
included in each edition varies depending on the industries' number of firms.
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investment equations in Chapter 5 are estimated across firms within an industry, I 

require that an industry have at least 30 firms. This eliminates 40 industries with a 

total of 541 firms. These two requirements leave 578 firms from 11 industries. 

Table 6.1 summarizes the sample selection criteria, while Table 6.3 lists the deleted 

industries.

Table 6.2 provides the average capital intensity ratios for the remaining 11 

industries for the 1970 and 1971 fiscal years.3 Consistent with Trezevant (1991), I 

define capital intensity as annual capital expenditures divided by sales, both as 

reported by Value Line. The average capital intensity for 1970 across all 11 

industries is . 127 (unweighted by relative industry size), ranging from a high of 

.437 for the electric utility industry to a low of .047 for the electrical equipment & 

electronics industry.4 Six of the industries  ̂capital intensity ratios are clustered 

from .047 to .069.

From the 11 industries in Table 6.2,1 chose the following five industries for 

my sample: building, chemical, electric utility, machinery, and metals & mining. I 

chose these industries because of their diverse capital intensity ratios.3 The 

building and machinery industries have relatively low capital intensity ratios (.069

3 1 thank David Mest for providing the average ratio data He collected these amounts from 
Value Line.

4 The 1970 average capital intensity ratios for the 40 industries excluded above range from .01 
to .50, with only six industries (63 firms total) having ratios greater than. 10. Twenty-three of 
the industries (292 firms total) have ratios less than .05. Table 6.3 lists the Value Line industries
e lfir tm A  fr o m  th lS  StUd^S rttal y p m p lf

31 also measure capital intensity using capital expenditures divided by total assets. Although 
this measure changes the capital intensity values (for example, the electric utility measure 
decreases), the relative rankings of the five industries remain the same.
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and .056, respectively). The metals & mining and chemical industries both exhibit 

higher capital intensity ratios a t . 13 and. 10, respectively.6 I chose the electric 

utility industry for several reasons. First, its capital intensity ratio of .437 is the 

largest of all industries, .247 greater than the next highest ratio. Second, it is a 

regulated industry and may therefore exhibit different capital investment behavior 

and responses to tax incentives than other industries. Lastly, the ITC provisions 

differ for regulated industries. The 1971 Act provided regulated companies with a 

4% credit, while other companies received a 7% credit. The incentive effects of 

the 1971 Act may therefore be less for regulated than for unregulated companies. 

The 1975 Act's ITC provisions were more generous for regulated than unregulated 

firms, so the ITC incentive effects may be more pronounced for the electric utility 

industry in 1975 relative to other firms.

Value Line classifies a company into the industry that accounts for the bulk 

of its business. The building industry consists primarily of commercial builders, 

homebuilders, cement companies, and other building materials suppliers.7 The 

chemical industry is composed of firms that create the synthetic materials used in 

industries such as textiles, automobiles, construction, agriculture, and food. These 

materials include plastics, fibers, synthetics, and packaging materials.8 Electric

6 Although both the natural gas and petroleum industries have relatively high capital intensity 
ratios, I do not choose them because of the 1970's energy crisis that directly affected these 
industries. Inferences regarding ITC incentive effects may be more difficult to make because of 
the confounding events during this period.

7 Examples include Boise Cascade Corporation, Kaiser Cement and Gypsum, and Owens- 
Coming Fiberglass.

8 Examples include Dow Chemical and Du Pont.
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utilities include utility firms from across the United States that supply electricity to 

their respective regions.9 Firms in the machinery industry sell machinery and 

equipment to a wide variety of markets such as construction firms, public utilities, 

industrial plants, and oil and gas producers. These machinery firms provide both 

heavy and light equipment.10 The metals & mining industry includes firms which 

mine, produce, process, and market various minerals and metals, including 

aluminum, gold, silver, lead, zinc, copper, and nickeL11

Value Line industry definitions change periodically due to industries being 

dropped, added, split, or merged. The changes in Value Line's industry definitions 

for the sample firms during 1970 through 1979 included:

(i) Building: Fifteen firms were dropped to form the Cement industry 

[effective 8/15/75];

(ii) Chemical: Split into the Basic Chemical (34 firms) and Specialty 

Chemical (15 firms) industries [effective 1/31/75];

(iii) Electric Utility: Split into the Central (73 firms), Eastern (13 firms), 

and Western (IS  firms) electric utility industries [effective 2/6/76];

(iv) Machinery: Thirteen firms were dropped to form the Construction and 

Mining Machinery industry [effective 7/9/76]; and

(v) M etals & M ining: Split into the Lead, Zinc, and Minor Metals (14 

firms) and Metals & Mining—General (29 firms) industries [effective 2/28/75].

9 Fxamplrt include Houston Lighting and Power and Southern California Edison.

10 Examples include Caterpillar Tractor and Fluor Corporation.

11 Examples include Aluminum Company of America (ALCOA) and Reynolds Metals.
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For purposes of this study, a firm's 1970 industry assignment determines its 

industry classification. For example, the IS cement firms are included in the 

building industry throughout the sample period. These changes in industry 

classifications were made by Value Line to narrow their industry definitions and do 

not reflect changes in industry or firm operations.

6.2 DESCRIPTIVE STATISTICS

To be inchided in the analyses, firms are required to have the data 

necessary to estimate investment equations (1) and (2) [see Chapter 5.2.2]. For 

the 1971 Act, this eliminates 49 of the 311 firms, leaving 262 firms for analysis.12 

Two hundred, sixty-seven (267) firms have data available for the 1975 Act, while 

only 255 firms have data available for the 1978 Act.13

Table 6.4 presents descriptive statistics for the sample firms for the period 

1968 through 1979. The ITC was in effect for these years except from April 1969 

through August 1971, with the increased rate available from 1975 through 1979. 

These values are presented for descriptive purposes only. No inferences regarding 

the ITC's incentive effects can be made until the controls in the investment 

equations are introduced. Although the mean capital intensity ratio increases every 

year through 1973, there is no jump in the rate of increase reflecting the ITC's 

reenactment in 1971. The mean ratio drops by 12% (from 22.3% to 19.6%) in 

1975, the year the ITC's rate was increased. The mean ratio decreases to 18% in

12 By industry, the number of firms deleted were: building (10), chemical (5), electric utility (4), 
machinery (13), and metals A  mining (17).

13 The 267 firms are composed of building (56), chemical (38), electric utility (99), machinery 
(44), and metals A  mining (30). The 255 firms are composed of building (50), chemical (34), 
electric utility (97), machinery (50), and metals A  mining (24).
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1976 and remains there through 1979. The median ratio consistently declines from 

1968 through 1972, increases in years 1973 through 1975, and then decreases in 

1976 by 22% (from 11.6% to 9.1%). It generally remains there through 1979. To 

the extent capital expenditures tend to be directly proportional to sales, this decline 

appears to be inconsistent with changes in the ITC provisions encouraging firms to 

increase capital expenditures beyond what they otherwise would have spent. 

However, inferences about the ITC's effects must await more complete analyses.

Table 6.5 provides descriptive data for 1970 by industry, and shows the 

heterogeneity of the industry groups across several dimensions. The electric utility 

industry is clearly the most capital intensive. The electric utility industry also has 

the largest mean and median capital expenditure amounts (in dollar terms). The 

chemical firms have the largest sales, while the electric utility firms have the 

smallest revenues.

Table 6.6 presents Pearson and Spearman (rank-order) pairwise 

correlations of the scaled changes in forecasted short-term and long-term capital 

expenditures, sales, income, and cash earnings. All but 3 correlations are 

significant at the p<.001 leveL When calculated by industry, the correlations 

remain highly significant, but their values differ across industries, suggesting that 

the investment equations should be run separately by industry.

Information regarding the accuracy and bias of analysts' forecasts for the 

sample firms over the 1970 through 1979 period is provided in Tables 6.7 through 

6.9. The forecast errors are calculated by (1) subtractmg the forecasted amount 

from the actual amount, and (2) dividing by the respective actual amount. For 

example, the capital expenditure forecast error equals actual capital expenditures
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minus short-term forecasted capital expenditures, divided by actual capital 

expenditures. Therefore, the forecast error measures can be thought of as 

percentage forecast errors. Table 6.7 shows the scaled forecast errors for the foil 

sample for the 1970-1979 period combined. The mean error for short-term (one- 

year ahead) capital expenditure forecasts is -0.0486, while the mean error for net 

income forecasts is -0.0446. The scaled median forecast errors are -0.00IS and 

0.0000, respectively. Both mean forecast errors are significantly different from 

zero at p<. 10. The mean sales forecast error is not significantly different from 

zero. Both the mean capital expenditure and net income forecast errors are 

negative, suggesting that analysts, on average, overestimate capital expenditures 

and net income.

Tables 6.8 and 6.9 provide a more informative breakdown of analysts' 

forecast accuracy and bias. When the years are examined individually, only the 

mean capital expenditure forecast error for 1976 is significantly different from zero 

(p<.05). All other forecast errors are not significantly different from zero (see 

Table 6.8). Table 6.9 presents forecast errors by industry for each Tax Act. For 

all industries across all Acts, the mean capital expenditure forecast errors are not 

significantly different from zero except for the electric utility industry (1978 Act) 

where the mean forecast error is significantly negative (p<.01). Taken together, 

Table 6.7 through 6.9 indicate that analysts! capital expenditure forecasts are 

unbiased and that analysts have relatively good predictive ability.14 For this 

sample, in general, analysts! short-term capital expenditure forecasts are similar in

14 For more complete analysis, analysts' capital expenditure forecast accuracy should be 
compared with that of alternative models.
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bias and accuracy to their short-term net income forecasts.
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CHAPTER SEVEN: RESULTS AND DISCUSSION

7.1 TESTS OF HYPOTHESIS ONE: EFFECTS OF THE ITC ON FIRMS' 
INVESTMENT DECISIONS

Tables 7.1 through 7.8 present equation (1) and (2) regression results for

the full sample and for each industry for all Acts. Results indicate that the

estimation equations have significant explanatory power, with all equations except

three significant at better than the 1% level [Two of the three equations are

significant at 1.4% and 2.2%. The remaining equation is not significant at

conventional levels (p=. 119).] The adjusted R3's suggest a large diversity in the

model's explanatory power across Acts and across industries:

Estim ation Equation Adjusted R2's
1971 Act-ASTINV(Table 7.1) 9.7% to 37.5%
1971 Ast-ALTINV (Table 7.2) 5.3% to 17.4%
1975 Acl-ASTINV (Table 7.5) 17.2% to 76.4%
1978 Act-ALTINV (Table 7.7) 1.8% to 47.2%

The results also suggest there are factors not included in the model that help 

explain changes in short-term and long-term forecasted capital expenditures.

Coefficient estimates for the control variables are discussed next as a 

group. Results for each tax Act and the hypothesis variables are then discussed 

separately.

Control Variables: These variables are included in the estimation 

equations to control for changes in forecasted capital expenditures attributable to 

nontax factors. In general coefficient estimates for the control variables are in 

their predicted directions, with varying degrees of significance. All regression t- 

statistics reported in the paper are based on White's (1980) covariance estimator. 

Pj and Y[ can be interpreted as the capital intensity coefficients and represent the
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change in forecasted capital expenditures induced by a percentage change in 

forecasted sales. For the 1971 Act (both SST1NVU and ALT1NVU), (3, and y, are 

positive, as expected, in 13 of 14 equations, and significant in 9 of those equations. 

For the 197S and 1978 Acts, (3, and y, vary in sign and are not significant in any of 

the estimation equations.

(3j and y2 ((3, and y3) are the change in forecasted capital expenditures 

induced by a 1% change in the real interest rate (forecasted ROE). The associated 

variables (AINTip ASTROE^ and ALTROEu) control for changes in a firm's capital 

costs. Because capital expenditures decrease as capital costs increase, (32, y2, (33, 

and y3 are predicted to be negative. For the 1971 Act (ASTINV), |32 varies in sign 

and is not significant in any of the estimations, while P3 is in the predicted direction 

across most industries and is significant for the full sample (p<.01). For the 1971 

Act (ALTINV), y2 is negative in most of the regressions, but is significant only for 

the machinery (p<.05) and metals & mining (p<. 10) industries. y3 is generally in 

the predicted direction and is significant for the full sample (p<.01), the electric 

utility firms (p<.05), machinery firms (p<.01), and metals & mining firms (p<. 10). 

|32 and p3 are insignificant for the full sample and for each industry for the 1975 

Act. For the 1978 Act, y2 is significantly positive for the non-utility subsample, 

and the chemical and metals & mining industries. y3 is in the predicted negative 

direction across industries, and is significant for the nonutility firms (p<.01), the 

building industry (p<.05), and the machinery and metals & mining industries (both 

p-vahies < .01).

Changes in a firm's liquidity position between forecast dates could affect its 

planned capital expenditures. Unexpected increases in internal funds may lead to
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increased capital expenditures. Unexpected cash earnings proxy for unexpected 

liquidity changes.1 The equations also include the capital expenditure forecast 

error that occurs during the forecast change period. p4 and y4 can be interpreted 

as the change in forecasted capital expenditures attributable to unexpected cash 

earnings, while (3; and y5 are the change attributable to the current capital 

expenditure forecast error.

In general, f)4 is significantly positive across all equations for the 1971 Act 

(ASTINV) and the 1975 Act.2 For the 1971 Act (ALTINV), y4 is significant only 

for the building industry (p<.05). For the 1978 Act, y4 is significant at p<.05 for 

the full sample, the non-utility subsample, and the electric utility industry, and is 

significant for the metals & mining industries at p<.01. These results suggest that 

CASHi, is an important explanatory variable, but relatively more important in 

explaining ASTINVu (versus ALTINVu). This is consistent with what one would 

expect since unexpected liquidity changes would be more important determinants 

of changes in short-term (versus long-term) capital expenditures.

1 For analysis of the 1971 Act only, operating margin times sales is used to proxy for cash 
earnings for all firms except those in the electric utility industry. Operating margin is defined as 
operating earnings before deduction of depreciation, depletion, amortization, interest, and income 
taxes, as a percentage of sales. For the 1971 Act, cash earnings amounts were only fully 
collected from the 1970 Value Line editions, while operating margins were collected from all 
editions (1970 through 1974). The Pearson correlations between cash earnings and the operating 
margin proxy for 1968 and 1969 actual values, 1970 and 1971 short-term forecasts, and the long­
term forecasts from the 1970 editions are .99, .98, .99, .99, and .99, respectively. There are no 
significant differences among industries.

2 For the 1971 Act (A577A F), p4 is in the predicted direction except for the electric utility firms 
and is significant in each industry and for the non-utility firms combined (p-values varying from 
.01 to . 10). For the 1975 Act, p4 is significant at p<.01 for the full sample, the non-utility 
subsample, and the electric utility and metals & mining industries, and is significant for the 
building and chemical industries (p<.10 and p<.05, respectively).
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The parameter estimate on CAPU in the short-term equations ((35) is highly 

significant in every equation. For both the 1971 (ASTINV) and 1975 Acts, (?5 is 

significantly positive for the full sample and for each industry at p<.01, except for 

the machinery industry (1978 Act) where p <. 10. In contrast, ys, the parameter 

estimate on CAPU in the long-term equations, varies in sign for the 1971 (ALTINV) 

Act and is significant for the non-utility firms combined (p<. 10) and the chemical 

and metals & mining industries (both p-vahies < .05). For the 1978 Act, y5 is 

generally in the predicted direction, but is significant only for the non-utility 

subsample (p<. 10) and the chemical industry (p<.05). Similar to the CASHa 

variable, these results indicate that CAPU is very important in explaining changes in 

short-term capital expenditure forecasts, but less so for long-term forecasts.

Again, this is consistent with the idea that unexpected current capital expenditures 

are more important determinants of changes in short-term (versus long-term) 

capital expenditures.

Revenue Act of 1971 (ASTINV)- The 1971 Tax Act reinstated the ITC at 

a 7% rate (4% for regulated companies). If the ITC is a capital investment 

stimulus and firms can respond relatively quickly, its reinstatement may cause firms 

to increase their capital expenditures in the short-run. Table 7.1 presents 

regression results for the full sample and for each industry for changes in short­

term forecasted capital expenditures for the 1971 Tax Act. The coefficient on 

DITC (06) is positive for the full sample and for all industries and is significant for 

the full sample (p<.01), all non-electric utility firms combined (p<.01), the building 

industry (p<.01), and the chemical and machinery industries (both p-values<. 10). 

The coefficient on CRED (07) is significantly positive for the full sample (p<01),
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ail non-electric utility firms combined (p<.01), the building industry (p<.05), and 

the chemical, electric utility, and machinery industries (all p-vahies<. 10). F- 

statistics (not reported here) do not reject the equality of P6 and P7 for any of the 

estimations. Table 7.3 (Panel A) presents estimated parameter values for the 

intercept for each forecast change period. The intercepts represent the mean 

growth rate of forecasted capital expenditures for each period. These results 

combined indicate that the ITC's reinstatement in 1971 did have an incentive effect 

for the full sample and for the building, chemical, electric utility, and machinery 

industries. For the full sample and the non-utility industries, the ITC appears to 

have increased the mean growth rate in forecast change 0 and in forecast changes 

+1 and +2. For the electric utility industry, the increase only occurred in the 

periods after the ITC's reinstatement (forecast changes+1 and +2). There is no 

evidence that the metals & mining industry firms increased planned capital 

expenditures in response to the ITC's reinstatement.

The interaction terms ASTSALU*DITC and ASTSALU*CRED test whether, 

for a given forecasted sales increase, forecasted short-term capital expenditures 

increased by a greater amount after the ITC was reinstated. Table 7.3 (Panel B) 

presents the estimated parameter values for ASTSAL for each forecast change 

period. None of the interaction terms are significant in the predicted direction, 

with several of them being significantly negative. There is no evidence that capital 

intensity increased in forecast changes 0, +1, or +2. The ASTINVu estimation 

equations were also run using the change in actual annual capital expenditures 

rather than the change in the forecasted amounts as the dependent variable. The 

results were qualitatively similar with no different inferences regarding the
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hypothesis variables.

Belsley, Kuh, and Welsch's (1980) diagnostic test for mukicollinearity was 

employed for all estimation equations.3 The results (not reported here in detail) 

indicate there is no evidence of muhicollinearity. Most condition numbers are 

between 1 and 4, and all below 20, indicating that a muhicollinearity problem does 

not exist.

Revenue Act of 1971 (\LT1NV\t Table 7.2 presents regression results 

for the full sample and for each industry for changes in long-term forecasted capital 

expenditures for the 1971 Act, while Table 7.4 (Panels A and B) presents 

estimated parameter values for the intercept and ALTSAL coefficients for each 

forecast change period. The coefficients on DITC (y6) and CRED (y7) are 

generally in the predicted direction, but none are significant at the 10% level in any 

of the estimation equations. There is no evidence that the ITC's reinstatement had 

any incentive effect on firms' anticipated long-term capital expenditures.4

The estimated coefficients on the interaction terms ALTSALU*DITC and 

ALTSALU*CRED are insignificant for the full sample and for each industry except

3 Belsley et al. suggest the combined use of two diagnostic tools to detect which coefficients are 
most likely to be affected by collinearity. The two-step procedure they recommend is:

(1) Compute the condition indices of the data matrix. (A condition index is computed 
for each eigenvalue.) Various applications with experimental and actual data sets suggest that 
condition numbers in the range of 20 to 30 (and higher) probably indicate serious collinearity 
problems.

(2) For each condition index in excess of the 'danger level," examine the proportion of 
the sampling variance of each coefficient associated with that eigenvalue. Coefficients with 
proportions in excess of .50 are likely to be adversely affected by the collinearity in the data 
matrix. (See Belsley, Kuh, and Wetsch (1980), Johnston (1984), and Kennedy (1985).)

4 As discussed in a later section, when USAL rather than ALTSAL is used as an explanatory 
variable, there is evidence that firms did increase their planned long-term capital expenditures 
when the ITC was reinstated
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machinery, where both y8 and y9 are significantly positive (p<.0S and p<.01, 

respectively). y8 and y9 are not significantly different from each other. This 

suggests that firms in the machinery industry increased the planned long-term 

capital intensity of their operations and did so immediately in response to the ITC's 

reinstatement. The machinery industry is one of the least capital intensive 

industries examined in this study (see Table 6.5).

Belsley, Kuh, and Welsch's (1980) test indicates no muhicollinearity for the 

1971 Act's long-term estimation equations. All condition numbers are below 20, 

with most between 1 and 4.

Tax Reduction Act of 1975; Under the 1 ax Reduction Act of 1975, 

Congress temporarily increased the ITC rate to 10% for all taxpayers, including 

public utilities. (Recall that previously the rate was 7%, 4% for public utilities.) 

The increased rate applied to property acquired and placed in service during 1975 

and 1976.3 Congress hoped that firms would accelerate and/or increase their 

short-term capital expenditures in response to the temporary rate increase. Table 

7.5 presents ASTINVU regression results for the 1975 Tax Act, for the full sample 

and separately for each industry. Table 7.6 (Panels A and B) presents estimated 

parameter values for the intercept and the ASTINVa coefficients for each forecast 

change period.

None of the coefficients on DITC or CRED are significant in the predicted 

direction. Furthermore, although not significantly different from zero, many of the 

estimated coefficients are of the wrong sign. There is no evidence that firms

3 In addition, public utilities were permitted to increase the amount of their income tax liability 
that could be offset by the ITC from 50% to 100% for tax years ending in 1975 and 1976.
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increased their planned capital expenditures in response to the 1975 rate increase 

in the period of the rate increase (forecast change 0 ) or in the following period 

(forecast change + 1).

The interaction terms ASTSALU*DITC and ASTSALU*CRED test whether, 

for a given forecasted sales increase, forecasted short-term capital expenditures 

increased by a greater amount after the ITC's rate increased. P8 is not significantly 

positive for any of the estimation equations. The coefficient on the interaction 

term ASTSALU*CRED (P9) is significantly positive for the full sample (p<. 10). 

However, when regressions are run separately by industry, it is significant only for 

the electric utility industry (p<.05). F-statistics comparing pg and (3, indicate that 

38<p9 for both the full sample and the electric utility firms ( p= 017 and p=.089, 

respectively). This provides weak evidence that firms increased the capital 

intensity of their operations in the period after the ITC's rate increased (forecast 

change +1). However, the results are driven by the electric utility firms. The 

electric utility industry is the most capital intensive, and the 1975's rate increase 

was relatively more generous for utility firms. The ASTINV^ estimation equations 

were also run using the change in actual annual capital expenditures rather than in 

the forecasted amounts. The inferences are similar.

The Belsley, Kuh, and Welsch (1980) diagnostic test indicates no 

muhicollinearity for the 1975 Act's estimation equations. The results show that 

most condition numbers are between 1 and 4, and all numbers are below the 

critical value of 2 0 .

Revenue Act of 1978: To stimulate the economy, the 1978 Act 

significantly liberalized the ITC provisions. The Act permanently increased the
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ITC rate to 10%. The rate had been scheduled to return to 7% (4% for public 

utilities) in 1981. Congress argued that making the increased rate permanent 

would provide certainty that is important to business planning. They said repeated 

changes in the ITC provisions caused confusion and reduced the ITC's incentive 

effects. Table 7.7 presents ALTINVa regression results for the 1978 Act, while 

Table 7.8 (Panels A and B) presents estimated parameter values for the intercept 

and the ALTINVu coefficients for each forecast change period.

None of the coefficients on DITC or CRED are significant in the predicted 

direction. Both DITC and CRED are significantly negative for the non-utility firms 

combined (both p-vahies <.05 using a two-tailed test). However, when tests are 

run separately by industry, DITC and CRED are significantly negative only for the 

metals & mining industry. Otherwise, the coefficients are all negative but not 

significantly different from zero. There is no evidence that firms increased their 

long-term planned capital expenditures when the ITC's increased 10% rate was 

made permanent for years after 1980.

Coefficient estimates on the interaction terms (y8 for ALTSALU*DITC and 

y9 for ALTSALU*CRED) are generally in the predicted direction. However, y8 is 

significantly positive only for the chemical industry (p<. 10). y9 is significantly 

positive for the non-utility subsample (p<. 10), but industry regressions indicate 

that y9 is significant only for the chemical firms (p<.0 1 ). y8 and y9 are not 

significantly different from each other. This suggests that firms in the chemical 

industry immediately increased the anticipated capital intensity of their long-term 

operations. There is no evidence that other firms altered their planned capital 

intensity.
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Belsley, Kuh, and Welsch's (1980) diagnostic test indicates severe 

muhicollinearity in the 1978 Act's estimation equations. Each equation has one 

condition number well above the critical value of 30. The sampling variances 

indicate that the coefficients affected by muhicollinearity include the intercept and 

the coefficients on AINT, DITC, and CRED. One way of addressing this 

muhicollinearity problem is to drop one of the collinear variables. If the true 

coefficient on the omitted variable is zero, this is appropriate. However, if the true 

coefficient on the omitted variable is not zero, a specification error is introduced. 

Omitting a relevant variable causes the parameter estimates of the remaining 

(correlated) variables to be biased. The variable AINT is not significantly different 

from zero in 19 of the 21 estimation equations for the 1971 and 197S Acts (see 

Tables 7.1,7.2, and 7.5). For the 1978 Act, AINT is not significantly different 

from zero in 3 of the 7 equations. Therefore, all estimation equations for the 1978 

Act are reestimated after omitting the AINT variable.

As expected, there is no evidence of muhicollinearity for the estimation 

equations after dropping AINT. All condition numbers are less than 10, with most 

between 1 and 4. The inferences with respect to all hypothesis variables remain 

the same except that DITC is significant for the nonutility subsample (p<.05), the 

building industry (p<.05), and the chemical industry (p<.01). This provides some 

(weak) evidence that the ITC's permanent rate increase may have caused the 

building and chemical firms to increase their anticipated long-term capital 

expenditures. However, inferences are tentative because of the interest rate 

volatility in 1979 and 1980.

107

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Hypothesis One: USAL (rather than ASTSAL and ALTS4IA n  an 

explanatory vsrisbie; As discussed in Chapter 5, equations (1) and (2 ) may bias 

against finding an ITC incentive effect. If the ITC stimulates capital investment, 

the incremental capital investment induced by the ITC may increase forecasted 

sales revenue. Forecasted sales after the ITC's reinstatement may reflect higher 

expected sales revenue due to the ITC-related investment, biasing the sales 

forecasts upward. An increase in forecasted capital expenditures would be 

attributed to an increase in forecasted sales rather than the ITC. Therefore, 

equations ( 1) and (2 ) are also estimated with firm i's unexpected sales during 

forecast change t (USALJ included as an explanatory variable instead of the 

change in forecasted sales:

ASTINVu = fa  + P,USALit + PyAlNTa + PjASTROE, + fijCASH,

+ PSCAPU + pfPITC + pjCRED + psUSAL*DITC 

+ p9USALa*CRED + em 

ALTINVtt = p0 + p,USALu + PjAINTj, + PjALTROEu + P/:ASHU 

+ PSCAPU + p filT C  + P-/CRED + p8USAL*DITC 

+ PgUSALft *CRED + em 

where USALa is defined as a firm's actual annual sales (announced between the two 

forecast dates) minus the annual sales forecasted by Value Line at the beginning of 

the forecast period, divided by short-term (long-term) forecasted sales at the 

beginning of the period. USALtt is designed to capture changes in sales 

expectations due to non-ITC information that arrives between the forecast dates 

while minimizing the possible bias introduced by the forecasted sales amounts.
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Tables 7.9 through 7.12 present the regression results for the 1971 Act 

(ASTINVand ALTINV), the 1975 Act (ASTINV), and the 1978 Act (ALTINV), 

respectively. The USAL estimation equations in Tables 7.9 through 7.12 have 

explanatory power similar to the original ASTSAL (ALTSAL) equations in Tables 

7.1,7.2, 7.5, and 7.7. The significant instances of the control variables are 

consistent with the original estimation equations. The coefficient estimates on 

CASHj, and CAPU continue to be significant in many cases, while those on AINT 

and ASTROE (ALTROE) are significant in some equations. The parameter 

estimates on USAL are not significantly different from zero except for three 

equations in Table 7.10 (Le., the 1971 Act—ALTINV).

The USAL estimation equations do not provide any additional evidence 

supporting the ITC incentive effects for the 1971 Act (ASTINV), 1975 Act 

(ASTINV), or the 1978 Act (ALTINV). However, results in Table 7.10 (1971 Act, 

ALTINV) indicate the ITC did increase firms' long-term planned capital 

expenditures when it was reinstated in 1971. Recall that the original estimation 

equations provide no evidence that firms altered their long-term planned capital 

expenditures in response to the ITC's reinstatement. Coefficient estimates on 

DITC and CRED were not significantly different from zero in any equation (see 

Table 7.2). In the USAL equation (see Table 7.10), DITC is significant for the full 

sample (p<.0 1 ) and the electric utility industry (p<.01). CRED is significant for 

the full sample (p<.05), the nonutility firms combined (p<. 10), the electric utility 

mdustry (p<05), and the machinery and metals & mining industries (p< 10 and 

p<.05, respectively). This provides evidence that firms increased their long-term 

planned capital expenditures in response to the ITC's reinstatement. The ITC
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appears to have increased the mean growth rate of (anticipated) electric utility firm 

investments in forecast change 0 and in forecast changes +1 and +2. For the 

machinery and metals & mining industries, this increase came only in the periods 

after the ITC's reinstatement (forecast changes+1 and +2).

7.2 TESTS OF HYPOTHESIS TWO: ITC INCENTIVE EFFECTS AND 
FIRMS' DEBT CONSTRAINTS

Hypothesis two tests whether the ITC's incentive effect is influenced by a 

firm's ability to obtain debt financing, while hypothesis three tests whether the 

ITC's incentive effect is affected by a firm's investment opportunities. To test 

these hypotheses, sample firms are ranked within industries and partitioned into 

high and low groups based on their relative measures of debt constraints and 

investment opportunities. An indicator variable is included in the industry 

regressions and multiplied by DITC and CRED to test whether an incentive effect 

occurred among the subset of firms more likely to be affected.6 For both 

hypotheses two and three, equations ( 1) and (2 ) become:

ASTINVa = p0 + p,ASTSALu + p2AINTu + pjASTROE,, + PjCASHa 

+ 05CAPu + p filT C  + pjCRED + PsASTSAL'DITC 

+ PvASTSAL+CRED + PI0D + P„DITC*D 

+ PI2CRED*D + Ejj, (3)

6 Initially, the investment equations used to test hypotheses two and three included a separate 
slope coefficient (capital intensity coefficient) for the D=0 and D=1 firms (for each forecast 
change period). However, the Belsley, Kuh, and Welsch diagnostic test indicated severe 
multicollinearity fin these equations, with the variables affected being the capital intensity 
coefficients and none of the t-statisties being significant at conventional levels.
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ALTINVu = Y0 + Y,ALTSALa + y ^N T ^  + YjALTROE,, + yjCASH„

+ ^C4Ptt + y«DITC + + YgALTSAL^DITC

+ ygALTSAL'CRED + y ,/)  + y„DITC*D 

+ YijCRED*D + eip (4)

where D=1 for firms more likely to be affected, and D=0 for firms less likely to be 

affected by the ITC's incentive effects. Partitioning firms according to their debt 

financing ability and investment opportunities exploits the heterogeneity of the 

firm-level data and isolates those firms more likely to be affected by the ITC.

Parameters Pi through P5 (yt through ys) are inteipretable as before. The 

estimated intercept value for each forecast change period (for example, Pq, P0+P6, 

P0+P7) now represents the mean growth rate in forecasted capital expenditures for 

each period for those firms where D=0, the firms less likely to be affected by the 

ITC's incentive effects. P0+PI0, (Po+PioHPs+Pn. ((VPio^Pt+Pu Ae 

intercept values for those firms more likely to be affected by ITC incentive effects 

(i.e., D=1 firms). In summary:

Estimated Intercept Estimated Intercept
D=0 Firms D=1 Firms

Forecast Change Period
"1 Po .  Po+Pio

0 Po+p6 (Po+Pio)+P6+Pii
+ 1 Po+p7 (Po+Plo)+P7+PlJ

Hypothesis two tests whether the ITC's effect on planned capital 

expenditures was greater for those firms with less difficulty in obtaining debt 

financing. Firms facing binding debt constraints may be unable to obtain the funds
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needed to finance new capital investment and therefore may respond less to the 

ITC's incentive effects. Firms not facing debt constraints may respond to the ITC's 

incentive effects in the way Congress anticipates. To estimate equations (3) and 

(4) for hypothesis 2, the debt-equity ratio distribution of each industry is used to 

identify as low-debt firms those in the lower 25% of their industry's debt-equity 

ratio distribution. These firms are less likely to have binding debt constraints, 

enabling them to respond more to the ITC's incentive effects. Therefore, D=1 for 

firms in the lower 25% of the debt distribution, while D=0 for firms in the upper 

75% of the debt distribution. The debt-equity ratio is the book value of long-term 

debt divided by the book value of equity, both measured at forecast change zero.7

Tables 7.13 through 7.16 present the estimated parameter values for each 

forecast change period for both high- (D=0) and low- (D=l) debt firms. In 

general, the results do not provide additional insights into the ITC's incentive 

effects. For the 1971 Act (ASTINV), the incentive effects occur in both the low- 

and high-debt firms (see Table 7.13). For the chemical and metals & m in in g  firms, 

the incentive effect appears to occur earlier for the low-debt firms (forecast change 

0) than for the high-debt firms (forecast changes +1 and +2). For the electric 

utility and machinery industries, the incentive effect is significant only for the high-

7 An alternative measure to estimate a firm's financing constraint is the interest coverage ratio. 
As discussed in Chapter 8, future work will rerun hypotheses two and three with the indicator 
variable equal to 1 for those firms least likely to be affected by the ITC. This may provide a more 
powerful test of hypotheses two and three. When these tests are run, interest coverage ratio will 
also be used to proxy for financing constraint.
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debt firms (opposite from what is predicted). For the 1971 Act (ALTINV), see 

Table 7.14, an incentive effect does appear for the electric utility and metals & 

mining low-debt firms, as well as for the electric utility high-debt firms. This is 

consistent with hypothesis one results that found an incentive effect in these 

industries when USAL rather than ALTSAL was used as an explanatory variable.

Table 7. IS presents results for the 1975 Act which increased the ITC's rate 

to 10% for all taxpayers. Consistent with hypothesis one results, there is no 

evidence that low- or high-debt firms increased their planned capital expenditures 

in response to the 1975 rate increase. Results for the 1978 Act are presented in 

Table 7.16.8 The results are consistent with hypothesis one results, indicating an 

incentive effect only in the building and chemical industries. For the building 

industry, the incentive effect is isolated in the low-debt firms, while the effect 

occurs in both low- and high-debt chemical firms.

7 J  TESTS OF HYPOTHESIS THREE: ITC INCENTIVE EFFECTS AND 
FIRMS' INVESTMENT OPPORTUNITIES

Hypothesis three tests whether the ITC's effect on planned capital 

expenditures was greater for those firms with more investment opportunities. Tax 

incentives may be ineffective for firms with fewer investment opportunities because 

these firms are less likely to have access to positive net present value projects. 

Conversely, firms with larger investment opportunity sets may respond more to the

8 As before, the Belsley, Kuh, and Welsch diagnostic test indicates severe multicollinearity 
when A/AT is included as an explanatory variable. Therefore, results for hypotheses two and 
three are reported for the estimation equation omitting the A/AT variable.
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ITC's incentive effects. The price-earnings ratio, measured at forecast change 

zero, is used to measure a firm's investment opportunity set. A larger value 

indicates a larger investment opportunity set.9 To estimate equations (3) and (4) 

for hypothesis 3, the price-eamings (PE) ratio distribution of each industry is used 

to identify as high-PE firms those in the upper 25% of their industry's PE ratio 

distribution. These firms are more likely to have greater investment opportunities, 

enabling them to respond more to the ITC's incentive effects. Therefore, D= 1 for 

firms in the upper 23% of the PE distribution, while D=0 for firms in the lower 

73% of the PE distribution.

Tables 7.17 through 7.20 present the estimated parameter values for each 

forecast change period for low* and high-PE firms (D=0 and D=l, respectively).

As with hypothesis two's results, hypothesis three results provide little additional 

evidence regarding FTC incentive effects. For the 1971 Act (ASTINV), incentive 

effects occur in all industries for both low- and high-PE firms (see Table 7.17).

For the electric utility industry, the effect is significant only for the high-PE firms. 

For the 1971 Act (ALTINV), an incentive effect appears to occur in the electric 

utility industry (both low- and high-PE firms), and in the chemical and machinery 

high-PE firms (see Table 7.18). These are the first results to provide evidence that 

firms other than those in the electric utility and metals & mining industries may 

have altered their long-term planned capital expenditures in response to the ITC's

9 1 also partitioned firms according to their market-to-book value of equity. Results are 
consistent with those reported below.
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reinstatement.

Tables 7.19 and 7.20 present results for the 1975 and 1978 Acts, 

respectively. The 1975 results indicate that high-PE firms in the building and 

metals & mining industries may have increased their short-term planned capital 

expenditures in response to the 1975 ITC rate increase. This is the first evidence 

that in any way indicates firms may have responded to incentive effects of the 1975 

Act. Results for the 1978 Act are consistent with hypotheses 1 and 2 results.

Firms in the building (high-PE) and chemical (both low- and high-PE) industries 

appear to have increased their long-term planned capital expenditures. In addition, 

high-PE firms in the machinery industry may have also increased their planned 

long-term expenditures.

In general, the results for hypotheses two and three provide little additional 

evidence regarding the ITC's incentive effects. However, the results for the 1971 

Act {SSTINV) indicate that the incentive effects hold for both low- and high-debt 

firms and low- and high-PE firms. The robustness of the results and the fact that 

they hold for firms less likely to be affected by the ITC's incentive effects indicates 

the strength of firms! short-term response to the 1971 ITC reinstatement.

Chapter 8  presents the overall conclusions of this research, discusses the 

study's limitations, and provides suggestions for future research.
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CHAPTER EIGHT: SUMMARY AND CONCLUSIONS

This study examines the ITC's effectiveness in stimulating firm-level, 

planned capital investment. The ITC has been used as an investment incentive, but 

prior research provides ambiguous results on the credit's success in encouraging 

capital investment. The inconsistent evidence may be attributable to the use of 

macroeconomic investment models and to a lack of relevant firm-level data. This 

study uses analysts' forecasts of firms’ short- and long-term capital expenditures 

(available firom Value Line) to proxy for firms' planned investment behavior. The 

ITC's effect on planned capital investment is estimated using changes in forecasted 

capital expenditure amounts published before and after relevant tax legislation 

dates. To test whether the ITC increases planned capital investment, changes in 

firms' forecasted capital expenditures are modeled as a function of changes in 

investment-related variables and ITC-related variables. The influence of firm- 

specific factors on firms' sensitivity to the ITC's incentive effects is also examined.

The overall results suggest that the estimation equations have significant 

explanatory power. However, the model's explanatory power differs significantly 

across acts and across industries. Results indicate that the ITC's reinstatement in 

1971 increased the mean growth rate of forecasted short-term capital expenditures. 

Firms appear to have responded immediately to the ITC's reinstatement. The 

effect of the ITC's reinstatement on long-term forecasted capital expenditures is 

less clear. When ALTSAL is included as an explanatory variable, there is no 

evidence that firms increased their anticipated long-term capital expenditures. 

However, ALTSAL may introduce a bias against finding an ITC incentive effect.
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When the equations are estimated including USAL rather than ALTSAL, results 

provide evidence that firms did increase their long-term planned capital 

expenditures in response to the ITC's reinstatement. The effect is concentrated in 

the electric utility, machinery, and metals & mining industries. The 197S Tax Act 

temporarily increased the ITC's rate to 10% for all firms, while the 1978 Act made 

the 10% rate permanent. The results provide no evidence that firms increased their 

planned short-term capital expenditures in response to the 1975 temporary rate 

increase. For the 1978 Act, results provide some evidence that the ITC's 

permanent rate increase may have caused building and chemical firms to increase 

their anticipated long-term capital expenditures.

The interaction terms test whether, for a given forecasted sales increase, 

forecasted capital expenditures increased by a greater amount after the ITC's 

provisions changed. In general, there is no evidence that firms increased the 

capital intensity of their operations in response to any of the ITC provision 

changes. Industries that may have been affected include the machinery (1971,

ALT1NV), electric utility (1975 Act), and chemical (1978 Act) industries.

This study also examines the influence of two firm-specific factors, 

financing constraints and investment opportunities, on firms' sensitivity to the 

ITC's incentive effects. Firms lacing financing constraints may respond less to the 

ITC's incentive effects because they are unable to obtain the necessary funds to 

finance new capital expenditures, while firms with few growth opportunities may 

respond less to tax incentives because they face a more limited set of potentially 

profitable investments. In general, the results provide little additional evidence 

regarding ITC incentive effects but are consistent with those of the primary
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hypotheses.

Several limitations of this study should be mentioned. First, estimation of 

investment equations ( 1) and (2 ) constrain the coefficient estimates to be equal 

across firms. An alternative estimation method would be a fixed effects model that 

allows a firm-specific intercept. Second, the adjusted R2's for the investment 

equations suggest a large diversity in the model's explanatory power across Acts 

and across industries. The results also suggest there are factors not included in the 

model that help explain changes in forecasted capital expenditures. To the extent 

these omitted factors are correlated with independent variables included in the 

model, there may be an omitted variables problem and coefficient estimates may be 

biased. Third, I have ignored any implicit tax effects. My model estimates the 

increase in capital expenditures (Le., price times quantity). If capital assets 

become more tax-favored, capital asset prices may be bid up. Capital expenditures 

may increase because capital asset prices have increased, while quantity may 

increase, decrease, or remain unchanged. The implicit tax effects depend on the 

price elasticity of capital assets. Such estimations are beyond the scope of this 

study but provide an area for future research. Fourth, firms with net operating 

losses (NOLs) for tax purposes may not be affected by changes in FTC provisions 

because they are not in a position to utilize the tax credits. Future work should 

identify NOL firms and estimate ITC effects for them separately. Fifth, hypotheses 

two and three are estimated with the indicator variable equal to 1 for those firms 

most Kkdvto be affected bv the ITC. A more powerful test would set the 

indicator variable equal to 1 for those firms least likely to be affected by the ITC. 

Future work will examine hypotheses two and three with this modification, among
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others. Lastly, to more fully interpret this study's results, estimates of revenues 

lost due to the more generous ITC provisions will be gathered from the 

Congressional Committee Reports and drafts of the tax bills. These estimates of 

government revenues lost will be compared to this study's estimates of capital 

expenditure increases to assess the cost effectiveness of the ITC provision 

changes.
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Figure 5.1
Expected Levels and Changes in Forecasted Capital 

Expenditures Under Different ITC Stimulus Scenarios

Panel A: Level of Forecasted Capital Expenditures

Forecast Forecast Forecast Forecast
Change-1 Change 0 Change+1 Change+2

if the ITC provides a one time increase in the level of planned capital investment

if the ITC increases the growth rate of the level of planned capital investment in periods 
after the ITC's reinstatement



www.manaraa.com

R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Figure 5.1 (continued)
Expected Levels and Changes in Forecasted Capital 

Expenditures Under Different ITC Stimulus Scenarios

Panel B: Change in the Level of Forecasted Expenditures8

Forecast Forecast Forecast Forecast
Change -1 Change 0 Change +1 Change+2

if the ITC provides a one time increase in the level of planned capital investment

if the ITC increases the growth rate of the level of planned capital investment in periods 
after the ITC's reinstatement

* This represents the intercept and dummy variables in the investment equations. For example, y0 (the intercept term in equation 2) 
represents the mean change in forecasted capital expenditures for forecast change -1 not explained by the independent variables. y0 + y6 
and y0 + y7 are the intercept terms for forecast change 0 and forecast change +1 and +2, respectively. (Forecast change +2 is relevant only 
for the 1971 Act.)
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Figure 5.2
Timeline o f Forecast Dates 

(Forecast dates in bold)

Panel A: The 1971 Tax Act

Legislative discussion period 
(8/15/71 through 12/10/71)

]------------------------------------ 1----------------------U U XM X \---------------------------------------1------------------------------------ 1

1/ 1/70 1/1/71 1/ 1/72 1/1/73 1/1/74

I Forecast Change-ljj Forecast Change 0 ^Forecast Change +1 forecast Change +2  ̂
1970:2 1971:2 1972:2 1973:2 1974:2

Note:
The long-term forecasted values at 1970:2 correspond to the average values for a firm's 1972-1974 fiscal years. 
The long-term forecasted values at 1971:2 correspond to the average values for a firm's 1973-1975 fiscal years. 
The long-term forecasted values at 1972:2 correspond to the average values for a firm's 1974-1976 fiscal years. 
The long-term forecasted values at 1973:2 correspond to the average values for a firm's 1975-1977 fiscal years. 
The long-term forecasted values at 1974:2 correspond to the average values for a firm's 1976-1978 fiscal years.

— »
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Figure 5.2 (continued)
Timeline of Forecast Dates 

(Forecast dates in bold)

Panel B: The 1975 Tax Act

Legislative discussion period 
(1/16/73 through 3/29/73)

4« * « --------------------1--------
1/ 1/73 1/ 1/74 1/ 1/75 1/ 1/76

- H - - - - - - - - - - - - - - - - - - - - - H
£  Forecast Change -1 Forecast Change 0 Forecast Change+1

1973:3 1974:3 1975:3 1976:3

— h
i/i m
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Figure 5.2 (continued) 
Timeline of Forecast Dates 

(Forecast dates in bold)

Panel C: The 1978 Tax Act

Legislative discussion period 
(12/20/77 through 11/06/78)

■̂ xxxxx- +
1/ 1/76 1/1/77 1/ 1/78 1/ 1/79 1/ 1/80

to
Ln

I- 41- 41- 4
Forecast Change -1 Forecast Change 0 Forecast Change +1

1976:3 1977:4 1979:2 1980:2

Note:
The long-term forecasted values at 1976:3 correspond to the average values for a firm's 1979-1981 fiscal years. 
The long-term forecasted values at 1977:4 correspond to the average values for a firm's 1980-1982 fiscal years. 
The long-term forecasted values at 1979:2 correspond to the average values for a firm's 1981-1983 fiscal years. 
The long-term forecasted values at 1980:2 correspond to the average values for a firm's 1982-1984 fiscal years.
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Table 6.1
Summary of the Sample Selection Criteria

# of Firms # of Industries

Value Line population in 1970 1313 62

Less: Industries with no
capital expenditure information 
provided by Value Line1

Industries with less 
than 30 firms1

Potential Sample Firms

Less: Industries not selected

Sample Firms

(194)

(M i)

578

(267)

311

( 11)

(40)

11

(6)

1 Table 6.3 lists these deleted industries.
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Table 6.2
Average Capital Intensity of Sample Industries 

for the 1970 and 1971 Fiscal Years

Number
Industry of firms Caoital Intensitv-1970 Canital Intensity-

Elec. Equip./Electronics 80 0.047 0.036
Machinery* 62 0.056 0.063
Auto Parts 30 0.057 0.041
Drag 32 0.061 0.054
Steel 35 0.062 0.048
Building* 61 0.069 0.059
Chemical* 45 0 .1 0 1 0.087
Metals and Mining* 46 0.130 0.127
Petroleum 43 0.186 0.179
Natural Gas 47 0.190 0.190
Electric Utility* 97 0.437 0.465

All Industries* 578 0.127 0.123

* Chosen for inclusion in final sample

Note: Capital intensity is defined as annual capital expenditures divided by sales 
(both capital expenditures and sales are as reported by Value Line).

a Average capital intensity across all 11 industries, unweighted by relative industry size.
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Table 6.3
Value Line Industries Deleted from Potential Sample

Industries with no capital expenditure information provided by Value Line: 
Air Transport 
Bankme 
Dual Fund 
Finance
Fire-Casuahy Insurance 
Grocery Store 
Investment Trust 
Life Insurance 
Retail Store 
Savings and Loan 
Variety Store

Industries with fewer than 30 firms: 
Aerospace 
Auto and Truck 
Agricultural Equipment 
Apparel 
Baking 
Brewing
Coal and Uranium
Conglomerates
Distilling
Fastener
Food Processing
Household Products
Leasing
Machine Tool
Meat Packing
Metal Fabricating
Milling and Vegetable Oil
Mobile Home
Office Equipment/Computer 
Packaging and Container 
Paper
Personal Service 
Precision Instruments 
Publishing and Advertising

Railroad
Railroad Equipment 
Real Estate 
Recreation 
Retail-Special Lines 
Shipping and Shipbuilding 
Shoe
Soft Drink
Sugar
Textile
Telecommunications 
Tire and Rubber 
Toiletries and Cosmetics 
Tobacco
Toys and School Supplies 
Truck and Bus Lines
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Table 6.4
Descriptive Statistics for the Sample Firms for 1968-1979

Panel A: Capital Intensity1 
Year n Mean Median StDev Min Max
1968 262 0.200 0.125 0.189 0.003 1.13
1969 262 0.205 0.118 0.197 0.014 0.84
1970 262 0.215 0.115 0.207 0.007 0.99
1971 262 0.221 0.104 0.229 0.010 1.02
1972 262 0.222 0.100 0.236 0.003 1.09
1973 262 0.229 0.103 0.244 0.005 1.27
1974 262 0.223 0.116 0.222 0.007 0.98
1975 262 0.196 0.116 0.197 0.011 1.04
1976 262 0.180 0.091 0.200 0.002 1.27
1977 255 0.179 0.083 0.189 0.006 1.05
1978 255 0.180 0.087 0.187 0.011 1.10
1979 255 0.178 0.091 0.187 0.005 1.26

Panel B: Capital Expenditures (in millions of dollars)
Year n Mean_________ Median
1968 262 49.06 19.94
1969 262 57.84 22.00
1970 262 66.62 26.90
1971 262 73.35 25.18
1972 262 77.18 32.12
1973 262 90.66 37.34
1974 262 112.70 46.76
1975 262 115.70 49.91
1976 262 114.39 41.71
1977 255 127.91 45.95
1978 255 142.89 58.09
1979 255 162.22 64.08

StDev_________ Min__________ Max
68.94 0.160 367.2
83.09 0.200 457.5
98.72 0.160 498.4

114.48 0.131 677.0
120.73 0.392 859.6
136.28 0.197 1002.6
164.12 0.464 1211.7
170.87 0.492 1031.7
182.06 0.272 1186.8
196.10 0.207 1217.3
211.63 0.480 1477.5
239.67 0.542 1431.6

1 Capital intensity is defined as capital expenditures divided by saies
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Table 6.4 (continued)
Descriptive Statistics for the Sample Firms for 1968-1979

Panel C: Sales (in millions of dollars)
n Mean Median StDev Min Max

1968 262 302.1 153.1 409.0 6.90 3481
1969 262 340.5 176.5 452.8 7.70 3655
1970 262 354.6 193.2 459.0 6.80 3618
1971 262 382.0 196.7 484.6 5.00 3848
1972 262 426.7 220.8 540.5 6.50 4366
1973 262 501.8 264.0 650.3 8.00 5275
1974 262 629.2 322.3 844.5 12.70 6910
1975 262 638.1 321.1 898.5 15.30 7222
1976 262 718.9 376.5 1006.9 11.70 8361
1977 255 823.1 424.7 1150.0 13.90 9435
1978 255 924.4 506.5 1280.0 9.00 10584
1979 255 1085.9 580.5 1523.9 23.60 12572
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Table 6.5
Descriptive Statistics for 1970, by Industry

Panel A: Capital Expenditures (millions of dollars)
Industry_________n_______ Mean Medisn_______ StDev________ Min________ M u
Building 51 31.03 11.02 54.82 0.485 282.0
Chemical 40 74.76 33.49 109.43 0.603 471.2
El. Utility 93 109.31 63.94 119.59 3.684 498.4
Machinery 49 14.47 7.49 17.40 0.843 72.3
M &M 29 59.48 22.38 79.44 0.160 285.0

Panel B: Capital Intensity*
Industry n Mean Median StDev Min Max
Building 51 0.072 0.055 0.049 0.007 0.230
Chemical 40 0.100 0.086 0.080 0.023 0.460
El. Utility 93 0.440 0.418 0.168 0.162 0.990
Machinery 49 0.059 0.039 0.066 0.007 0.410
M &M 29 0.129 0.104 0.090 0.015 0.400

Panel C: Sales (millions of dollars)
Industry n Mean Median StDev Min Max
Building 51 361.2 215.6 385.1 13.40 1717
Chemical 40 666.4 388.0 809.2 21.80 3618
El. Utility 93 226.6 136.8 226.6 16.70 1129
Machinery 49 283.8 194.9 289.6 33.40 1331
M&M 29 435.5 151.6 484.4 6.80 1522

Panel D: Net Income (millions of dollars)
Industry n Mean Median StDev Min Max
Building 51 13.92 8.30 21.02 -2.93 124.2
Chemical 40 37.78 15.45 62.13 -3.80 328.7
El. Utility 93 42.89 24.40 43.09 2.40 215.3
Machinery 49 11.75 6.25 14.40 -3.30 65.5
M&M 29 44.47 22.85 54.54 0.20 208.6

a Capital intensity is defined as capital expenditures divided by sales.
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Table 6.5 (continued)
Descriptive Statistics for 1970, by Industry

Panel E: Cash Earnings (millions of dollars)
Industry_________n_______ Mein Median_______ StDev________ Min________ Max
Building 51 41.4 25.07 52.78 4.085 275.1
Chemical 40 114.9 46.85 178.66 3.666 882.9
El. Utility 93 65.35 35.89 65.59 4.300 326.8
Machinery 49 32.3 21.13 35.27 3.168 163.9
M &M 29 89.5 29.47 115.69 0.015 382.2

Panel F: Return on Net Worth (percent)*
Industry n Mean Median StDev Min Max
Building 51 7.68 8.05 3.38 0.30 15.70
Chemical 40 9.25 8.80 4.33 i .50 20.10
El. Utility 93 11.79 11.55 2.14 7.20 16.90
Machinery 49 10.30 10.70 4.56 3.40 21.60
M &M 29 11.59 11.40 5.55 1.50 27.10

b Return on net worth is defined as net income divided by net worth, expressed as a percentage. 
Net worth is the sum of common plus preferred stockholders' equity, including intangible
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Table 6.6
Pearson and Spearman Correlations Among the Forecast Changes* (N=2614)

(Rearson correlations are above the diagonal. Spearman correlations are below the diagonal)

ASJ1NVU ALTINVa ASTSALti ALTSAL# ASTINC„ ALTINCj, ASTCASHU ALTCASHU

tou

AST1NVU

ALTtNl’i,

ASTSAL,,

ALTSALa

ASTINC,,

ALT1NC,,

ASTCASH,,

ALTCASHit

,042b.167 .128.217 .147 .110 .249

.305 .355.174 .143 .089.223

.140 .763 .204 .368 .083.170 .461

.588 .536.222 .296 .140 .338 .100

.513.215 .110 .298 .226 .267

.238 .370 .355 .630 .448 .293 .133

.566 .324 .819.187 .123 .402 .066

.392 .658 .403 .825:265 .380 .450

* All correlations are significant at p<.00l unless otherwise indicated. 
b Significant at p<. 05. 
c Not significant at p< 10.
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Table 6.6 (continued)
Pearson and Spearman Correlations Among the Forecast Changes

Variable definitions:
ASTIN\'a (ALTINVJ is the change in the short-term (long-term) capital investment forecast for firm i for forecast change td;
ASTSALa (ALTSALJ is the change in the short-term (long-term) sales forecast for firm i for forecast change t, divided by short-term 
(long-term) forecasted sales;
ASTINCa (ALTINCJ is the change in the short-term (long-term) net income forecast for firm i for forecast change t. divided by 
short-term (long-term) forecasted net income; and
ASTCASHu (ALTCASHjJ is the change in the short-term (long-term) cash earnings forecast for firm i for forecast change t, divided by 
short-term (long-term) forecasted cash earnings.

u>•p»

d A S T I N l(AIJ'INl y  is divided by the corresponding variable (i.e.. either short-term or long-term forecasted sales, net income, or cash 
earnings).
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Table 6.7
Short-term (Scaled) Forecast Errors for Sample Firms, 1970-1979“

Forecast Error N Mean Median St.Dev.

Capital
Expenditures 2614 -0.0486* -0.0015 1.5060

Net Income 2614 -0.0446* 0 .0 0 0 0 1.4051

Sales 2614 0.0030 0.0030 0.1050

a All forecast errors = (actual amount • short-term forecasted amount)/actual amount.
Note: Statistically significant t-statisties are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.0S level, and *** if significant at the 0.01 level.

135

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Table 6 .8
Short-term (Scaled) Forecast Errors for Sample Firms, 1970-1979 

Full Sample By Year8

Capital Expenditure Forecast Error

Year N Mean Median St. Dev.

1970 262 -0.0396 0 .0 0 0 0 0.4898
1971 262 -0.0389 -0.0137 0.4156
1972 262 -0.0453 -0.0362 0.4871
1973 267 -0.0762 0.0214 0.7740
1974 267 -0 .0 0 2 0 0.0394 0.5168
1975 267 -0.0504 0 .0 0 1 0 0.5530
1976 255 -0.0472** -0.0773 0.3520
1977 255 0.0293 -0.0199 0.5588
1978 255 0.0134 0.0230 0.4501
1979 255 0.0261 0.0298 0.2815

Net Income Forecast Error

Year N Mean Median St.Dev.

1970 262 -0 .0 0 2 1 -0.0053 1.5560
1971 262 -0.0206 0.0183 0.7069
1972 262 -0.0226 0.0179 0.4578
1973 267 0.0389 0.0208 0.3301
1974 267 -0 .1 2 2 2** -0.0285 0.9497
1975 267 -0.1199 0 .0 0 0 0 1.5302
1976 255 -0.1672 -0.0072 3.5950
1977 255 -0.0459** -0.0081 0.3457
1978 255 0.0040 -0 .0 0 0 2 0.0707
1979 255 0.0003 0 .0 0 0 0 0.9242

“ All forecast errors = (actual amount - short-term forecasted amountyactual ™ nin|
Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.0S level, and *** if significant at the 0.01 level.
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Table 6.8 (continued)
Short-term (Scaled) Forecast Errors for Sample Firms, 1970-1979 

Full Sample By Year1

Sales Forecast Error

Year N Mean Median St. Dev.

1970 262 -0.0035 -0.0008 0.0357
1971 262 -0.0035 0 .0 0 1 1 0.0969
1972 262 0.0081 0.0154 0.0806
1973 267 0.0307*** 0.0190 0.0839
1974 267 0.0237*** 0.0182 0.0873
1975 267 -0.0227*** -0.0125 0.0855
1976 255 -0.0138*** -0.0070 0.0558
1977 255 -0.0048 -0.0029 0.0870
1978 255 0.0400 -0.0025 0.5980
1979 255 0.0071 0.0173 0.1831

* All forecast errors = (actual amount - short-term forecasted amountyactual ammmt 
Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ♦* if 
significant at the 0.05 level, and *** if significant at the 0.01 level.
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Table 6.9
Short-term (Scaled) Mean Forecast Errors for Sample Firms 

For Each Industry By Tax Act Years'*

Capital
Industry N Expenditure Net Income Sales

1971 Tax Act

Building 
Chemical 
Electric Utility 
Machinery 
Metals & Mining

204
160
372
196
116

-0.0227
-0.0071
-0 .0 2 0 1
-0.0888
-0.1589

0.0359
0.0016
0.0033

-0.0075
-0.0558

0.0130**
0.0131**
0.0043**
0.0034
0 .0 1 2 2

1975 Tax Act

Building 
Chemical 
Electric Utility 
Machinery 
Metals & Mining

168
114
297
132
90

-0.0307
0.0264
0.0019

-0.0197
-0.1396

-0.0794
-0.0216
-0.0418***
-0.2052
-0.0662

0.0032
0.0164***
0.0079***
0.0042
-0.0355

1978 Tax Act

Building 
Chemical 
Electric Utility 
Machinery 
Metals & Mining

150
102
291
150
72

0.0382
-0.0185
-0.0567***
0.0186
0.6347

-0.2816
-0.1007
-0.0329***
0.0464

-0.0264

-0.0017
0.0057

-0.0052
-0.0036
-0.0161

a All forecast errors = (actual amount - short-term forecasted amountyactual amount.
Note: Statistically significant t-statisties are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.05 level, and *** if significant at the 0.01 level.
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Table 7.1 (continued)
The 1971 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINVj,
ASTSALj,
AINTU
ASTROEj,
c a sh ,,
CAPit
DUG
CRED

change in the short-term capital investment forecast for firm i for forecast change t;
change in the short-term sales forecast for firm i for forecast change t;
change in the real interest rate for firm i for forecast change t;
change in the short-term return on equity forecast for firm i for forecast change t;
unexpected cash earnings for firm i that occur during forecast change t;
capital expenditure forecast error for firm i that occurs during forecast change t;
dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
dummy variable equal to 1 for forecast changes +1 and +2 (equal to 0 otherwise);
error term for firm i; and
1 N; firm index (number of firms varies by industry).

The variables ASTINVit, ASTSALn, CASH,,, and CAP,-, are divided by short-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if  significant at 
the 0.0S level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.
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Table 7.2 (continued)
The 1971 Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Long-term Capital Investment Forecasts

ALTINV,, = y0 + yxt*LTSALit + y2AM7;, + y3td.TROEit + y4CASHit + ySCAP(, + y<piTC + y7C/t£D 

+ ysALTSAL,*DITC + y^LTSA LfC R E D  + eit

Industry
7o 7i

(+ )
72
(-)

73
(-)

74
(+ )

7s
(+ )

76
(+ )

7?
(+ )

7a 
( + )

79
(+ )

Adj. R2

Electric
Utility •0.011 0.565 -0.025 •0.020 -0.006c -0.030c 0.026 0.044 -0.199c -0.207c .159
N=372 (-0.40) (4.03)*** (-0.65) (-2.01)** (121) (1.07) (<001)

Machinery •0.006 -0.030c -0.008 -0.002 -0.003c 0.017 -0.002c 0.003 0.086 0.098 .053
N=196 (-1.79)* (-1.68)** (-2.43)*** (0.06) (0.66) (2.12)** (2.89)*** (.022)

Metals &
Mining -0.014 0.026 -0.021 -0.002 0.076 0.226 0.005 0.020 -0.016c 0.027 .102
N=116 (-1.24) (0.95) (-1.31)* (-155)* (0*1) (2.02)** (0.60) (116) (0.80) (.014)
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Table 7.2 (continued)
The 1971 Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Long-term Capital Investment Forecasts

ALTINVj, 
ALTSALj, 
Aim u 
ALTROE, 
CASH,

it
it

•C-•S'

CAR,
D ir e
CRED

eit
i

change in the long-term capital investment forecast for firm i for forecast change t;
change in the long-term sales forecast for firm i for forecast change t;
change in the real interest rate for firm i for forecast change t;
change in the long-term return on equity forecast for firm i for forecast change t;
unexpected cash earnings for firm i that occur during forecast change t;
capital expenditure forecast error for fiim i that occurs during forecast change t;
dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
dummy variable equal to I for forecast changes +1 and +2 (equal to 0 otherwise);
error term for firm i; and
1 N; firm index (number of firms varies by industry).

The variables ALTINV,, ALTSALjr CASHjr and CAP, are divided by long-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.0S level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and Is significant at the 10% level using a two-tailed test.
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Table 73 : Panel A
The 1971 Act (ASTINV)

Estimated Parameter Values for the Intercept 
for Each Forecast Change Period

ASTINVj, = P0 + P,AS7X4Z,tt + P2A/ATjf + p3ASTROEa + VaCASHu + $ tCAPa 

+ P f i l lC  + p iCRED + Pt&STSAL^DITC + P 9HSTSALU*CRED +

Forecast Forecast Forecast Change
Change >1 Change 0 +1 and +2

Po Po + P6 Po + P7

Full Sample 0.006
(n=1048)

All firms but
electric utilities -0 .0 1 0
(n=676)

Building -0.012
(n=204)

Chemical -0.008
(n=160)

Electric Utility 0.029
(n=372)

Machinery -0.010
(n=196)

Metals & Mining -0.013
(n=116)

0.037***

0.012* * *

***0.011

0.006*

0.064

0.004*

0.015

0.038***

0.013***

0.019**

0.006*

0.091"

0.014*

0.003

Note: Statistically significant t-statistics associated with the coefficient estimates are denoted by * 
if significant at the 0.10 level, ** if significant at the 0.0S level, and *** if significant at the 0.01 
level.
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Table 7.3: Panel B
The 1971 Act (ASTINV) 

Estimated Parameter Values for ASTSAL 
for Each Forecast Change Period

U S T IN V j, = Po + V X& S T S A L U + PjA/JVT* + V 2A S T R O E u  + p 4C A S H U + fL5C A P it

+ p ( P I T C  + P tC R E D  + V z C £ T S A L it* D lT C  + p9AS7S4Li,*C«£D + eu

Forecast Forecast Forecast Change
Change-1 Change 0 +iand+2

Pi Pl + Ps P1 +P9

Full Sample 0.228 0.009d 0.030d
(n=1048)

All firms but
electric utilities 0.087 -0.023d 0.036c
(n=676)

Building 0.033 -0.010c -0.010c
(n=204)

Chemical 0.22S -0.024d 0.0S7d
(n=160)

Electric Utility 0.363 0.190c -0.024c
(n=372)

Machinery 0.112 0.060c 0.0S4c
(n=196)

Metals & Mining 0.036 -0.07Id 0.044
(n= l16)

c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.
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Table 7.4: Panel A
The 1971 Act (MTINV)

Estimated Parameter Values for the Intercept 
for Each Forecast Change Period

M T I W it = y0 + y X&LTSAL„ + y2£JNTit + yi M TROEil + y4CASHu + ysCAPa

+ ifP lT C  + y-jCRED + YgbLTSAL^DITC  + y<£LTSALu*CRED + t it

Forecast Forecast Forecast Change
Change-1 Change 0 +1 and +2

70 Y0 + Y6 Y0 + Y7

FuU Sample 0.002 0.013 0.014
(n=1048)

All firms but
electric utilities -0 .0 0 2  -0 .0 0 1  0 .0 0 1
(n=676)

Building 0.005 0.008 0.001c
(n=204)

Chemical 0.003 0.000c -0.002c
(n=160)

Electric Utility -0.011 0.015 0.033
(n=372)

Machinery -0.006 -0.008c -0.003
(n=196)

Metals & Mining -0.014 -0.009 0.006
(n=116)

c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.
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Table 7.4: Panel B
The 1971 Act (ALTINV) 

Estimated Parameter Values for ALTSAL 
for Each Forecast Change Period

MT1NVU = y0 + y^MTSAL,, + y2A/-VT„ + y36LTROEu + y4CASHU + y5CAPu

+ y(PITC + y7CRED + y^LTSALit*DITC + y^LTSAL^CRED  +■ eit

Forecast Forecast Forecast Change
Change-I Change 0 + land+2

Yl Yl+Y8 Y1+Y9

Full Sample 0 .2 0 0  0.126c 0.168c
(n=1048)

All firms but
electric utilities 0.042 0.018c 0.039c
(n=676)

Building 0.063 -0.018c 0.050c
(n=204)

Chemical 0.037 0.049 0.030c
(n=160)

Electric Utility 0.S6S 0.366c 0.358c
(n=372)

Machinery -0.030 0.056** 0.068***
(n=196)

Metals & Mining 0.026 0.010c 0.053
(n = ll6 )

Note: Statistically significant t-statistics associated with the coefficient estimates are denoted by * 
if significant at the 0.10 level. ** if  significant at the 0.05 level, and *** if significant at the 0.01 
level.
c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.
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Table 7.5 (continued)
The 1975 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINV"
JSTSALj,
AINTn
ASTROEjt
CASHit
CAP/,
DITC
CRED

in

change in the short-term capital investment forecast for firm i for forecast change t; 
change in the short-term sales forecast for firm i for forecast change t; 
change in the real interest rate for firm i for forecast change t; 
change in the short-term return on equity forecast for firm i for forecast change t; 
unexpected cash earnings for firm i that occur during forecast change t; 
capital expenditure forecast error for firm i that occurs during forecast change t; 
dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise); 
dummy variable equal to 1 for forecast change +1 (equal to 0 otherwise); 
error term for firm i; and
1.....N; firm index (number of firms varies by industry).

The variables ASTINV^ ASTSALit CASHin and CAPU are divided by short-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if  significant at the 0.10 level. ** if  significant at 
the 0.05 level, and *** if  significant at the 0.01 level.
c Coefficient is not of the predicted sign and is B21  significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.
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Table 7.6: Panel A 
The 1975 Act 

Estimated Parameter Values for the Intercept 
for Each Forecast Change Period

tiSTlNVit = Po + h&STSAL,, + P2MNTU + p3AS7RO£tt + P4 CASHU + p5OI Pit

+ P fPlTC  + P nCRED + PgA ST m /D /rC  + VqbSTSALfCRED  + su

Forecast Forecast Forecast
Change-1 Change 0 Change+1

Po Po + P6 Po + P7

Full Sample 0.025 0.010c 0.037
(n=801)

All firms but
electric utilities 0.013 0.005c 0.004c
(n=504)

Building -0.003 -0.007c 0.008
(n=168)

Chemical 0.022 0.010c 0.006c
(n=114)

Electric Utility 0.132 0.068c 0.026c
(n=297)

Machinery 0.003 -0.009c -0.001c
(n=132)

Metals & Mining 0.010 0.049 0.014
(n=90)

c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.
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Table 7.6: Panel B 
The 1975 Act 

Estimated Parameter Values for ASTSAL 
for Each Forecast Change Period

astinvu = Po + P jA s rm *  + p2a/arru + ^^ stroeu + pacashu + p5CAPa

+ P6D77C + P7CK£D + P g A i S 7 S / I Z . + P^TOIL,.,*C/?£D - eu

Forecast Forecast Forecast
Change *1 Change 0 Change+1

3 l Pi + P8 Pi + P9

Full Sample -0.035 -0.071c 0.022*
(n=801)

All firms but
electric utilities 0.015 0.030 -0.003c
(n=504)

Building 0.024 -0.002c -0.012c
(n=168)

Chemical 0.015 0.032 0.023
(n=114)

Electric Utility -0.089 -0.081 0.263**
(n=297)

Machinery 0.047 0.073 0.025c
(n=132)

Metals & Mining -0.025 0.008 -0.164d
(n=90)
Note: Statistically significant t-statistics associated with the coefficient estimates are denoted by * 
if significant at the 0.10 level. ** if significant at the 0.05 level, and *** if significant at the 0.01 
level.
c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.
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T«ble 7.7 (continued)
The 1978 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Long-term Capital Investment Forecasts

ALTlNVi,
4LTSAL,,

A
ALTROEj,
CASH,,
CAPit
DTTC
CRED

The variables ALTtNV,,, ALTSALjr CASH,,, and CAP,, are divided by long-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.05 level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is bqi significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.

= change in the long-term capital investment forecast for firm i for forecast change t; 
= change in the long-term sales forecast for firm i for forecast change t;
= change in the real interest rate for firm i for forecast change t;
= change in the long-term return on equity forecast for firm i for forecast change t;
= unexpected cash earnings for firm i that occur during forecast change t;
-  capital expenditure forecast error for firm i that occurs during forecast change t;
=  dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
= dummy variable equal to 1 for forecast change +1 (equal to 0 otherwise);
-  error term for firm i; and
= 1 N; firm index (number of firms varies by industry).
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Table 7.8: Panel A 
The 1978 Act 

Estimated Parameter Values for the Intercept 
for Each Forecast Change Period

&LTINVU = y0 + JiMTSALj, + YjA/AT* + y 3ELTROEu + y4CASHit +■ y3OIPtf

+ YgZJ/rC + ynCRED  + y^LTSALu*DlTC + y^L T SA L ^C R E D  + eit

Forecast Forecast Forecast
Change-I Change 0 Change+1

________________________ YO_____________ Y0 + Y6___________ Yp + Y7

Full Sample 0.02S -0.019c -0.082c
(n=765)

All firms but
electric utilities 0.021 -0.02Id -0.08Sd
(n=474)

Building 0.008 0.005c -0.019c
(n=l50)

Chemical 0.013 -0.008c -0.088c
(n=1 0 2)

Electric Utility 0.136 -0.220c -0.670c
(n=29l)

Machinery 0.008 -0.008c -0.049c
(n=150)

Metals & Mining 0.083 -0.138d -0.347d
(n=72)

c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.
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Table 7.8: Panel B 
The 1978 Act 

Estimated Parameter Values for ALTSAL 
for Each Forecast Change Period

ALTINVU = y0 + yxMTSALu + y2A/AT„ + yiMTROEu + y4OlSHit + ysCAPa

+ y6DITC + y 7CRED + y^LTSA LfD ITC  + y^LTSAL^C RED  +■ £,,

Forecast 
Change-1

Yl

Forecast 
Change 0

71+Y8

Forecast 
Change+1

Y1+Y9

Full Sample 
(n=765)

All firms but 
electric utilities 
(n=474)

Budding
(n=150)

Chemical
(n=10 2 )

Electric Utility 
(n=291)

Machinery
(n=150)

Metals & Mining 
(n=72)

0.020

-0.007

0.011

- 0.002

0.037

- 0.001

-0.008

0.048

0.007

0 .0 0 2 c

0.041*

0.178

-0.016c

0.039

0.037

0.113*

0.019

0.052***

0.139

-0.090

-0.030c

Note: Statistically significant t-statistics associated with the coefficient estimates are denoted by * 
if significant at the 0.10 level, ** if significant at the 0.05 level, and *** if significant at the 0.01 
level.
c Coefficient is not of the predicted sign and is not significant at the 10% level using a two-tailed 
test.

158

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Ta
bl

e 
7.

9 
Th

e 
19

71
 T

ax 
A

ct
Re

gr
es

sio
n 

Re
su

lts
 

for
 t

he 
Fu

ll 
Sa

m
pl

e 
and

 
for

 E
ach

 
In

du
str

y 
for

 C
ha

ng
es

 
in 

Sh
or

t-t
eim

 
Ca

pi
ta

l 
In

ve
stm

en
t 

Fo
re

ca
st

s

C
£
+

I
a.
3
+

3f

+

<

vT
+

I

*

Q. +

«  . ca. i

df +

ca. -Z-

ea. -1,

ex +

ex

& ®S  y'

o
o

u
o

2  » o  “•

V* oo3  9

s  ̂S 9
o' 7

8  2  S s.
£

•r. f?«r>O
o

00 o j
a

s  8— v

00Mo

00o
d

s  s
o' 8

o
o

»
00VO

2
d  C

3  iu. V)
159

8  P
8  o' o  9

gl o £
11 1  f5 1 1  Z

o
d

**
s

o
d

*r»O

2
■ r i

s
d

00 iT
8- 3e P

8  rr
1 I
o z

s 8£ v

S

-  3W ©tr> ©

*
©
00

3 S
o  8

Om
8
d

o

s

I  2
J *

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Table 7.9 (continued)
The 1971 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINVj! =  y0 +  yxUSALit + y2A/A/7;f +  y3ASTROEjt + y4CASHa + ysCAPit +  yfltTC +  y7CRED 

+ yiUSAL'*DITC + y9USALit*CRED + eit

Po Pi P2 P3 P4 P5 P6 P7 Pg P9 Ad)
Industry (+ ) (.) (.) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

Electric
Utility 0.077 -1.42d 0.015c 0.007c -0.077d 0.614 0.014 0.006 1.290 1.830 .103
N=372 (2.94)*** (3.85)*** (0.59) (0.15) (1.49)* (2.04)** (<001)

Madiinay 0.001 -0.087c 0.007c -0.001 0.303 0.507 0.013 0.020 0.093 0.087 .164
N=196 (0.06) (-0.63) (2.25)** (2.99)***

••O00 (1.66)** (1.29)* (083) (<001)

Metals &
Mining -0.012 0.198 -0.033 0.000 0.070 0.379 0.014 0.020 -0.311c -0.101c .172
N=116 (-0.54) (0.69) (-119) (0.74) (3.90)*** (0.59) (0.76) (<001)
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Table 7.9 (continued)
The 1971 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINVj,
USALj,
AlNTit 
ASTROE,,
CASH,,
CAPit 
DTTC 
CRED
en 
‘

o>
The variables ASTINV,,, USALU, CASH,,, and CAP,, are divided by short-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.05 level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is jjm significant at the 10% level using a two-tailed test. 
d Coefficient is not o f the predicted sign and is significant at the 10% level using a two-tailed test.

= change in the short-term capital investment forecast for firm i for forecast change t; 
= unexpected sales for firm i that occur during forecast change t;
= change in the real interest rate for firm i for forecast change t;
= change in the short-term return on equity forecast for firm i for forecast change t;
= unexpected cash earnings for firm i that occur during forecast change t;
-  capital expenditure forecast error for firm i that occurs during forecast change t;
= dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
= dummy variable equal to 1 for forecast changes +1 and +2 (equal to 0 otherwise); 
= error term for firm i; and
= 1.....N; firm index (number of firms varies by industry).
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Table 7.10 (continued)
The 1971 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Long-term Capital Investment Forecasts

ALTlNVj'
USALj,
AINT„
ALTROEj,
CASH,,
CAPit 
DTTC 
CRED

e it
i

O '#•
The variables ALTlNVit, USAL,-,, CASH,-,, and CAP,, are divided by long-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.0S level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is qqi significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.

= change in the long-term capital investment forecast for firm i for forecast change t; 
= unexpected sales for firm i that occur during forecast change t;
= change in the real interest rate for firm i for forecast change t;
= change in the long-term return on equity forecast for firm i for forecast change t;
= unexpected cash earnings for firm i that occur during forecast change t;
= capital expenditure forecast error for firm i that occurs during forecast change t;
= dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
= dummy variable equal to 1 for forecast changes +1 and +2 (equal to 0 otherwise); 
= error term for firm i; and
= 1.....N; firm index (number of firms varies by industry).
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Table 7.11 (continued)
The 1975 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINVj, = y0 + 1\ USALjt + y2* INTii + YjASTROE,, + yACASHit + y sCAPit + y filT C  + y-jCRED 

+ ygUSALit*DlTC + y9VSAL,*CRED + eit

Industry
Po Pi

(+ )
P:
(-)

P3
(-)

Pa
(+ )

Ps
(+ )

P6
(+ )

P7 
( + )

Ps
( + )

P9 
( + )

Adj. R2

Electric
Utility 0.102 0.037 -0.050 -0.005 1.315 0.491 -0.043c -0.030c -0.574c 0.431 .766
N=297 (1.64)* (0.07) (-0.73) (-0.81) (2.41)*** (2.91)*** (0.71) (<001)

Machiicry 0.013 0.009 -0.002 0.001c -0.258c 0.278 -0.014d -0.013c 0.086 -0.010c .079
N=132 (1.78)* (0.09) (-0.21) (1.50)* (0.67) (024)

Metals &
Mining 0.014 -0.013c -0.006 0.001c 0.392 0.403 0.028 -0.025c 0.051 -0.139d .696
N=90 (0.32) (-0.14) (1.75)** (3.80)*** (0.80) (1.17) (<001)
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Table 7.11 (continued)
The 1975 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Short-term Capital Investment Forecasts

ASTINVj,
USALit
41NTit
ASTROEit
CASHj,
CAP(t
DfTC
CRED

i-~ i
Os

The variables ASTINVit, USALir CASHit, and CAPit are divided by short-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.05 level, and *** if significant at the 0.01 level.
c Coefficient is not o f the predicted sign and is om  significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.

-  change in the short-term capital investment forecast for firm i for forecast change t; 
= unexpected sales for firm i that occur during forecast change t;
= change in the real interest rate for firm i for forecast change t;
= change in the short-term return on equity forecast for firm i for forecast change t;
= unexpected cash earnings for firm i that occur during forecast change t;
= capital expenditure forecast error for firm i that occurs during forecast change t;
=  dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
-  dummy variable equal to 1 for forecast change +1 (equal to 0 otherwise);
= error term for firm i; and
= 1.....N; firm index (number of firms varies by industry).
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Table 7.12 (continued)
The 1978 Tax Act

Regression Results for the Full Sample and for Each Industry for Changes 
in Long-term Capital Investment Forecasts

ALTINVit
USALj,
Aim,,
ALTROEj,
CASH,,
CAPit
DITC
CRED

The variables ALTlNVit, USALit, CASHit, and CAPit are divided by long-term forecasted sales.
b White (1980) adjusted t-statistics are reported in parentheses. Probability values are based on two-tailed tests for the intercept and one­
tailed tests for the other coefficients. Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if significant at 
the 0.05 level, and *** if significant at the 0.01 level.
c Coefficient is not of the predicted sign and is bq! significant at the 10% level using a two-tailed test. 
d Coefficient is not of the predicted sign and is significant at the 10% level using a two-tailed test.

= change in the long-term capital investment forecast for firm i for forecast change t; 
= unexpected sales for firm i that occur during forecast change t;
= change in the real interest rate for firm i for forecast change t;
= change in the long-term return on equity forecast for firm i for forecast change t;
= unexpected cash earnings for firm i that occur during forecast change t;
= capital expenditure forecast error for firm i that occurs during forecast change t;
= dummy variable equal to 1 for forecast change 0 (equal to 0 otherwise);
= dummy variable equal to 1 for forecast change +1 (equal to 0 otherwise);
= error term for firm i; and
= 1.....N; firm index (number of firms varies by industry).
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Table 7.13
The 1971 Act (ASTINV)

Hypothesis Two: Effect of Debt Constraints on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period a

ASTINVU = p0 + ^bST SA L ,, + V2U N T u + psASTROEit + p4CAStlu + P5O IP(( 

+ p fP IT C  + P nCRED  + $£ST SA L U*D1TC + ^^STSALit*CRED

+ P 10D + P„D/7C*D + p l2CRED*D + eit

High-Debt Firms 
D = 0 Firms

Low-Debt Firms 
D = 1 Firms

Po Po+P6 Po+P7 Po+Pio
(Po+Pio) 
+p6+Pl 1

(Po+Pio)
+P7+Pl2

3
(F.sig.
level)

Building
(n=204)

-0.015 0.009*** 0.017** -0.006 0.014*** 0.021** .234
(<00l)

Chemical
(n=160)

-0.009 0.002 0.008* -0.008 0.013* 0.001 .371
(<•001)

Electric
Utility
(n=372)

0.016 0.075* 0.096* 0.052 0.020c 0.074 .097
KOOI)

Machinery
(n=196)

-0.014 0.006** 0.017** -0.005 0.003 0.005 .186
(<.ooi)

Metals & 
Mining 
(n=l 16)

-0.027 -0.023 0.015** 0.010 0.119*** -0.052c .351
«ooo

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.05 level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=l represent the intercept values for 
forecast changes -1 ,0 , and+1/+2, respectively .
c Parameter estimate is not in the predicted direction and is not significant at the 10% level using 
a two-tailed test.
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Table 7.14
The 1971 Act (ALTIMV)

Hypothesis Two: Effect of Debt Constraints on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period a

MT1NVU = y0 + fi&LTSALj, + y2MNTu + y3M TR O E u + y4CASHa + ysCAP„ 

+ y6DITC + ynCRED  + y^ L T S A L JD lT C  + y0td.TSALi *CRED

+ y \< p  + Yu DITC*D  + yn CRED*D  + eit

High-Debt Firms 
D = 0 Firms

Low-Debt Firms 
D = 1 Firms

Yo 70+76 Y0+77 Y0+Y10
(Yo+Tio)
W Y l l

(Y0+7l0)
+Y7+Y12

3
(F.sig.
level)

Building
(n=204)

0.005 0.007 0.000c 0.006 0.009 0.004c .167
(<•001)

Chemical
(n=160)

0.004 0.001c -0.004c 0.002 •0.001c 0.002 .144
(<•001)

Electric
Utility
(n=372)

-0.011 0.023* 0.011 -0.007 0.004* 0.103*** .187
(<•001)

Machinery
(n=196)

-0.006 -0.01 lc •0.001 -0.006 -0.003 -0.006 .050
(M l)

Metals &
Mining
(n=116)

-0.013 -0.012 0.005 -0.020 -0.003* 0.007** .079
(■035)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.03 level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1,0, and+l/+2, respectively.
c Parameter estimate is not in the predicted direction and is not significant at the 10% level using a 
two-tailed test.
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Table 7.15
The 1975 Act

Hypothesis Two: Effect of Debt Constraints on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period*

&STINVU = P0 + P + PjA/A/iT, + PjASTROE,, + p aCASHu + P SCAPU

+ P fPITC  + p nCRED + PghSTSAL^DITC  + P9ESTSALil*CRED

+ P10D + p UDITC*D + p n CRED*D + eu

High-Debt Firms 
D = 0 Firms

Low-Debt Firms 
D = 1 Firms

Po Po+06 Po+P7 Po+Pio
(Po+Pio)
+P6f P ll

(Po+Pio)
+P7+Pl2 (Fafr

level)

Building
(n=168)

-0.002 -0.010c 0.009 -0.011 -0.001 0.009 .249
K0O1)

Chemical 
(n=l 14)

0.031 0.014c 0.008c 0.011 •0.014c -0.00 lc .239
(<.001)

Electric
Utility
(n=297)

0.131 0.066d 0.03 Id 0.127 0.068c 0.013c .762
(<•001)

Machinery
(n=132)

0.005 -0.006c •0.001c -0.009 -0.015c -0.002 .190
(<•001)

Metals &
Mining
(n=90)

0.021 0.056 0.009c -0.003 0.029 0.021 .701
(<.001)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.05 level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1,0, and+1 respectively.
c Parameter estimate is not in the Predicted direction and is not significant at the 10% level using 
a two-tailed test.
d Parameter estimate is not in the predicted direction and is significant at the 10% level using a 
two-tailed test.

173

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Table 7.16 
The 1978 Act

Hypothesis Two: Effect of Debt Constraints on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period a

bLTINVa = y0 + i xLLTSALit + y2AlNTit + y^ELTROE,, + y4CASHu + y f A P it 

+ y6DITC + y-jCRED + ygMTSALu*DlTC + y ^ L  TSA Lit *CRED

+ y10D + y UDITC*D + yn CRED*D + £•„

High-Debt Firms 
D = 0 Firms

Low-Debt Firms 
D = 1 Firms

70 70+76 YO+77 Y0+Y10
(Yo+Yio)
-W Y ll

(Yo+7io)
+Y7+Y12 (F.sig.

Icvd)

Building
(n=150)

0.005 0.011 0.002c 0.002 0.015** 0.004 .090
(.011)

Chemical
(n=102)

-0.003 0.022*** -0.010c 0.004 0.027*** -0.005c .402
(<0Ol)

Electric
Utility
(n=291)

0.028 0.006c 0.009c •0.011 0.016 -0.036c .021
(ill)

Machinery
(n=150)

0.000 0.010 -0.011c 0.002 0.001c -0.009c .093
(.010)

Metals &
Mining
(n=72)

0.012 0.003c 0.014 0.017 0.000c 0.038 .374
(<•001)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.05 level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1 ,0, and+1 respectively.
c Parameter estimate is not in the predicted direction and is not significant at the 10% level using 
a two-tailed test.
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Table 7.17
The 1971 Act (ASTINV)

Hypothesis Three: Effect of Investment Opportunities on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period 8

&ST1NVU = p0 + p ,457X 4^ + PjA/JVT* + p,ASTROEu + p 4CASH„ + PjOIP,, 

+ P6D /rC + faCRED + P stiST SA L ^D nC  + ^g&STSAL^CRED

+ p10D + p UD1TC*D + ptJ CRED'D + e u

Low-PE Firms 
D = 0 Firms

High-PE Firms 
D = 1 Firms

Po Po+P6 Po+P7 Po+Pio
(Po+Pio)
+P6+Pll

(Po+Pio)
+P7+Pl2

V
(F.sig.
Icvd)

Building
(n=204)

-0.015 0.009** 0.018** -0.004 0.014*** 0.020*** .234
(<001)

Chemical
(n=160)

-0.010 0.004* 0.006* •0.002 0.016*** 0.008* .370
(<00l)

Electric
Utility
(n=372)

0.022 0.046 0.080 0.022 0.099* 0.151*** .117
(<ooi)

Machinery
(n=196)

-0.009 0.005* 0.011* -0.012 0.004 0.027** .190
(<001)

Metals & 
Mining 
(n=l 16)

-0.014 0.013* 0.003 -0.012 0.025* 0.001 .140
«001)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the O.OS level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1 ,0 , and+l/+2, respectively.
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Table 7.18
The 1971 Act (ALTINV)

Hypothesis Three: Effect of Investment Opportunities on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period a

\LTINVU = Y0 + yx6LTSALa + y2AINTU + y3 MTROEj, + y4CASHU + y5CAPit 

+ y6D!TC + y-jCRED + y^JJS A L fD lT C  + y^LTSALu*CRED

+ yI0D + yn D!TC*D + yn CRED*D + ejt

Low-PE Firms 
D = 0 Firms

High-PE Firms 
D = 1 Firms

70 70+76 70+77 70+710
(70+710)
+76+711

(70+710)
+77+712

$
(Fag.
Icvd)

Building
(n=204)

0.005 0.009 0.002c 0.006 0.006 -0.002c .168
(t.001)

Chemical
(n=160)

0.006 0.001c -0.003c -0.004 •0.006c 0.005** .171
(<■001)

Electric
Utility
(n=372)

-0.013 0.016* 0.023* -0.008 0.014 0.076** .164
(<■001)

Machinery
(n=196)

-0.006 -0.003 -0.004 -0.006 -0.025d 0.002* .086
COM)

Metals & 
Mining 
(n=l 16)

-0.012 -0.008 0.008 -0.019 -0.013 -0.003 .085
(M7)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.0S level, and *** if significant at the 0.01 level.
“ The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1,0, and+1/+2, respectively.
c Parameter estimate is not in the predicted direction and is gg| significant at the 10% level using 
a two-tailed test.
d Parameter estimate is not in the predicted direction and is significant at the 10% level using a 
two-tailed test.

176

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Table 7.19
The 1975 Act

Hypothesis Three: Effect of Investment Opportunities on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period 8

ASTINVU = p0 + p ,A S 7 m tt + P iUNTj, + p3ASTROEit + p aCASHu + fi5CAPu 

+ p fPlTC  + p 7CRED + PgASTS/lL^DlTC + figASTSAL^CRED

+ P,oO + P UDITC*D + p12 CRED*D + s„

Low-PE Firms 
D = 0 Firms

High-PE Firms 
D = 1 Firms

Po 3 o+ P6 Po+ P7 Po+P io
(Po+Pio)
+P6Tf P ll

(Po+Pio)
+P7+Pl2

f t
(F.sig.
level)

Building
(n=168)

-0.006 -0.012c 0.009 -0.022 0.004* 0.015** .297
(<•001)

Chemical 
(n=l 14)

0.030 0.021c 0.002d 0.050 -0.017d -0.009d .257
K ooi)

Electric
Utility
(n=297)

0.119 0.053c 0.028c 0.135 0.094c 0.027c .763
(<•001)

Machinery
(n=132)

0.002 -0.008c 0.000c 0.012 -0.014d -0.005c .172
(<.001)

Metals &
Mining
(n=90)

0.034 0.048 0.016c -0.030 0.038* 0.002 .692
(<.001)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the 0.05 level, and *** if significant at the 0.01 level. 
a The first, second, and third columns under D=0 and D=1 represent the intercept values for 
forecast changes -1 ,0, and+1 respectively.
c Parameter estimate is not in the predicted direction and is not significant at the 10% level using 
a two-tailed test.
d Parameter estimate is not in the predicted direction and is significant at the 10% level using a 
two-tailed test.
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Table 7.20 
The 1978 Act

Hypothesis Three: Effect of Investment Opportunities on ITC Incentive Effects: 
Estimated Parameter Values for the Intercept for Each Forecast Change Period 8

ALTINVit = 7o + Yi MTSALU + + y3MTROEu + y4CASHu + y5CAPit

+ y6DITC + YtCRED + y^LTSALit*DlTC + y9td.TSALu*CRED

+ y10D + yu DITC*D + yXiCRED*D + eu

Low-PE Firms 
D = 0 Firms

High-PE Firms 
D = 1 Firms

70 70+76 70+77 70+710
(70+710)
+76+711

(70+710)
+77+712

$  
(F sift 
lcvd)

Building
(n=150)

0.006 0.013 0.002c 0.003 0.012** 0.002c .103
(.006)

Chemical
(n=102)

•0.004 0.023*** •0.009c 0.004 0.028*** -0.007c .402
(<001)

Electric
Utility
(n=291)

•0.001 0.008 -0.003c 0.063 0.005c -0.004c .023
(090)

Machinery
(n=150)

-0.001 0.002 -0.006c 0.004 0.019* -0.017d .119
(002)

Metals &
Mining
(n=72)

0.013 0.008c 0.016 0.016 -0.011c 0.019 .374
«0O l)

Note: Statistically significant t-statistics are denoted by * if significant at the 0.10 level, ** if 
significant at the O.OS level, and *** if significant at the 0.01 level.
“ The first, second, and third columns under D=0 and I>=1 represent the intercept values for 
forecast changes -1 ,0 , and+1 respectively.
c Parameter estimate is not in the predicted direction and is not significant at the 10% level using 
a two-tailed test.
d Parameter estimate is not in the predicted direction and is significant at the 10% level using a 
two-tailed test.
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