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CHAPTER 1 

INTRODUCTION 

Tax credits, which are amounts that are allowed to be 

applied directly against a tax liability, have been used 

frequently in the United States within the past quarter 

century as part of the income tax system. Often in the past, 

Congress has enacted various tax credit measures solely under 

the presumption or belief that the measures will be effective 

in fulfilling the perceived or stated purpose. Over the 

years, tax credit provisions have become a part of the law 

for a number of reasons. They have been designed to, among 

other things, stimulate the economy, provide equity among 

taxpayers, or encourage some activity deemed beneficial by 

Congress. One of those credits, the investment tax credit, 

is the subject of the research in this paper. 

The investment tax credit originally became part of the 

income tax law in 1962 during the Kennedy administration. 

The credit was proposed in and enacted by Congress based upon 
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the belief that it would encourage the purchase of certain 

types of business assets, which would result in a stimulation 

of investment and growth within the U.S. economy. 

Additionally, Congress accepted the argument that the level 

of unemployment would be reduced. Although beginning with 

the period of its original enactment the primary goal of the 

investment tax credit was to promote capital formation, the 

credit was billed by its promoters as a panacea that would 

mitigate many of the nation's economic maladies. 

The investment tax credit's primary goal of promoting 

capital formation is considered to be a worthwhile economic 

goal. Although capital formation may give rise to many 

complex social and economic consequences, Hickman [1975] 

cited the following four primary reasons why increased 

investment spending and capital formation are important: 

1. Jobs. Increased ... capital constitute(s) the 

quickest and most direct way to put resources at the 

disposal of those persons who will use them to 

expand business operations and jobs.... 

2. Productivity. Increased ... capital make(s) 

possible the increased productive capacity that 

enables workers to turn out more goods and 

services. . . . 



www.manaraa.com

3 

3 . Real Wages. As inc reased . . . i nves tmen t p e r m i t ( s ) 

workers t o tu rn o u t more goods and s e r v i c e s , t h e r e 

i s more t o s h a r e and r e a l wages can i n c r e a s e . . . . 

4 . I n f l a t i o n . I n c r e a s e d . . . i n v e s t m e n t , by i n c r e a s i n g 

p r o d u c t i v i t y and t h e amount of goods and s e r v i c e s 

produced, h e l p ( s ) keep p r i c e s down. [Hickman, 1975, 

p . 282J". 

I t appea r s t h a t s i n c e t h e c r e d i t ' s o r i g i n , t h e g e n e r a l 

consensus among l e g i s l a t o r s h a s been t h a t t he inves tmen t t a x 

c r e d i t does p r o v i d e a s t imu lus fo r an i n c r e a s e d l e v e l of 

i nves tmen t spending for equipment by American b u s i n e s s 

e n t i t i e s . However, t h e c r e d i t was suspended one t ime because 

i t was c o n s i d e r e d t o o s t i m u l a t i v e . I t was abandoned l a t e r 

because i t was c o n s i d e r e d t oo i n f l a t i o n a r y . N o n e t h e l e s s , on 

b a l a n c e , i t has been c o n s i d e r e d t o be a n e c e s s a r y e lement 

d u r i n g about 18 of t he l a s t 21 y e a r s . The b e l i e f t h a t t h e 

c r e d i t has ac ted a s a s t i m u l a n t t o inves tment s p e n d i n g i s 

a l s o ma in t a ined by a number of r e s e a r c h e r s i n the economics 

f i e l d . However, t h e r e i s a l s o t he b e l i e f h e l d toy o t h e r s t h a t 

the inves tment t a x c r e d i t i s not an e f f e c t i v e t o o l fo r 

s t i m u l a t i n g growth i n i nves tmen t s p e n d i n g . This c o n t r a r y 

s t a n c e a l s o appea r s in t h e s c h o l a r l y l i t e r a t u r e on t h e 

s u b j e c t . 

I t seems i n t h e p a s t , p a r t i c u l a r l y i n t he p o l i t i c a l 

a r e n a , t h a t t he i s s u e of t h e inves tmen t t a x c r e d i t h a s been 
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discussed based upon theoretical and ideological views of 

"interested persons" rather than upon factual empirical 

evidence. The basic issues of proper policy, such as with 

the investment tax credit, should be clarified by a series of 

empirical analyses. The difference between what is supposed 

to happen and the actual investment behavior needs to be 

examined further in order for more certainty to exist 

surrounding the national tax policy relating to the 

investment tax credit. 

Statement of the Problem and Research Purpose: 

The poor performance of the American economy in 
recent years has generated considerable interest in 
the use of tax policy to stimulate economic growth. 
Opinion regarding the possible effectiveness of tax 
policy in achieving this objective differs sharply. 
[Aaron and Pechman, 1981, p. vii]. 

The investment tax credit was originally enacted in 

196 2, when the economy of the United States was performing 

far below its potential. The investment tax credit was 

intended to spur lagging replacement and net additions to 

capital in order to increase the national growth rate. 

However, during the process of considering the investment tax 

credit provisions, Congress accepted with littJe questioning 

the purported benefits that would result from the enactment 

of the provisions. "... An examination of the legislative 
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history of the investment tax credit ... contains very little 

evidence that Congress conducted any serious or thorough tax 

analysis of the issues involved." [Klein, 1976, p. 507]. 

Nevertheless, the investment tax credit provisions became a 

part of the tax law in the United States at that point, and 

except for two interruptions (October 10, 1966 until March 

10, 1967 and April 18, 1969 until August 16, 1971), these 

provisions have been a part of the law for over twenty-one 

years. 

Despite this experience period of over two decades, it 

is still debatable whether the investment tax credit is an 

appropriate means (in terms of cost and benefits and relative 

efficiency) for achieving the increase in the economy as a 

whole. But perhaps more significant, it is still debatable 

whether the investment tax credit even is effective in 

meeting its primary goal of stimulating investment. In the 

meantime, the provisions have cost the United States Treasury 

billions of dollars in terms of lost revenues (estimated to 

be $19,255 billion in fiscal year 1982 and $17,170 billion in 

fiscal year 1983 for the regular investment tax credit. 

[Executive Office of the President, 1983, pp. G-27].) 

Further, "estimates of the effect on investment vary widely. 

These questions (relating to the effectiveness and efficiency 

of the credit) are still unsettled." [Fromm, 1971, p. vii]. 

A number of empirical studies have been generated over 

the past two decades relating to the impact of the investment 
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t a x c r e d i t p r o v i s i o n s on the l e v e l of inves tment spending 

w i th in the United S t a t e s . Both s i m p l i s t i c and s o p h i s t i c a t e d 

r e s e a r c h e f f o r t s have been performed examining the i s s u e of 

t h e impact or e f f e c t i v e n e s s of the inves tment t a x c r e d i t , y e t 

i n r e t r o s p e c t i t seems t h a t none of t h e e f f o r t s have proven 

t o be t o t a l l y s a t i s f a c t o r y . However, t h e e f f e c t i v e n e s s of 

t he inves tment t ax c r e d i t a s an i n c e n t i v e t o inves tmen t 

spending i s very d i f f i c u l t to e v a l u a t e because many 

i n f l u e n c e s impinge d i r e c t l y and i n d i r e c t l y on c a p i t a l 

o u t l a y s . 

These i s s u e s su r round ing the inves tmen t t a x c r e d i t a r e 

too impor tan t to our n a t i o n a l economy t o remain u n s e t t l e d . 

T h e r e f o r e , i t i s a p p r o p r i a t e t o examine one of t h e s e i s s u e s 

a g a i n . The purpose of t h i s r e s e a r c h i s to examine t h e impact 

of the inves tment t a x c r e d i t a s a s t i m u l a n t t o inves tment 

spending i n the Uni ted S t a t e s economy. Moreover, a r e s e a r c h 

methodology is u t i l i z e d t h a t has no t been formerly r e p o r t e d 

in the l i t e r a t u r e w i th r e s p e c t to t h i s t o p i c . 

S p e c i f i c Topic of t h e Research : 

The s p e c i f i c r e s e a r c h q u e s t i o n s t o be examined a r e : 

1. Has t h e a v a i l a b i l i t y of t he inves tment t a x c r e d i t 
p r o v i s i o n s given r i s e t o an i n c r e a s e d l e v e l of 
inves tment expend i tu re s wi th in the Uni ted S t a t e s 
economy over the l e v e l of inves tment e x p e n d i t u r e s 
t h a t would have been expec ted wi thout t he 
a v a i l a b i l i t y of the p r o v i s i o n s , and 
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Has an increase in the rate of the investment tax 
credi t given rise to an increased level of 
investment expenditures within the United States 
economy over the level of investment expenditures 
that would have been expected had the investment tax 
credi t rate not been increased? 

In examining the f i r s t research question, a time-period 

surrounding January I, 1962 is tes ted . January 1, 1962 was 

the effective date of the legis la t ion which f i r s t allowed the 

investment tax c redi t . In examining the second research 

question, a time-period surrounding January 21, 1975 i s 

tested. January 21, 1975 was the effective date for 

leg is la t ion that allowed an increase in the ra te of the 

investment tax credit from seven to ten percent. 

The main null and a l te rnat ive hypotheses that resu l t 

from these research questions are: 

Hoi: The avai labi l i ty of the investment tax credit pro­
visions has not increased the level of investment 
spending within the United States economy over the 
level of investment spending that would have been 
expected without the ava i lab i l i ty of the invest­
ment tax credi t . 

Hal: The avai labi l i ty of the investment tax credit pro­
visions has increased the level of investment 
spending within the United States economy over the 
level of investment spending that would have been 
expected without the ava i lab i l i ty of the invest­
ment tax credi t . 

Ho2: The increased investment tax credi t ra te has not 
increased the level of investment spending within 
the United States economy over the level of in­
vestment spending that would have been expected 
had the investment tax credi t rate not been in ­
creased. 

Ha2: The increased investment tax credit rate has in-
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creased the level of investment spending within 
the United States economy over the level of in­
vestment spending that would have been expected 
had the investment tax credit rate not been in­
creased. 

The study is limited to the effect of the provisions 

relating specifically to the regular investment tax credit as 

described in sections 38 and 48 of the Internal Revenue Code. 

Accordingly, the effect of other types of tax credits (e.g. 

energy tax credit and rehabilitation credit) that are 

available when making other types of specific acquisitions 

v/ill not be included in the research. 

Additionally, only domestic investment spending is 

considered in the study since the investment tax credit is 

intended to stimulate investment in property used 

predominantly in the United States. Therefore, foreign 

investments made during the periods examined are not 

included. 

Research Design: 

The selected methodology of the research tests the 

impact of the tax policy "directly" rather than "indirectly," 

as suggested by Fisher C1971, p. 243], Much of the research 

in the past has taken the indirect approach where the 

reasoning is made that tax policy affects investment 

behavior, not independently, but through variables such as 
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cost of capital , rate of return, l iquid i ty , e tc . The 

conflicting resul t s in previous research reflect an 

underlying lack of agreement among economists as to the 

specific determinants of investment and thei r relationships 

to each other and as to how the investment tax credi t 

variable interacts with these determinants of investment. 

The authors approached the problem by analyzing the 

determinants of investment rather than the effects of tax 

policy on investment. According to Fisher [1971, p . 244], 

"the theoret ical basis for such treatment of tax effects (the 

' i n d i r e c t ' method) i s strong. Nevertheless, i t seems a 

dangerous way to proceed if the focus i s on these very 

ef fec ts ." The diff iculty with the indirect approach is that 

the resu l t s res t ent irely on the assumption that the effects 

of tax policy could be represented as occurring completely 

and exclusively through the effects on the variables 

specified in the investment models and as indistinguishable 

from the effects of anything else causing the same changes on 

these var iables . That is, the assumption is made that the 

only changes that occur in the investment function variables 

i s because of the change in tax policy. 

The "direct" approach, which i s ut i l ized in this study, 

considers the tax policy (the ava i l ab i l i ty of investment tax 

credit and an increase in the ra t e of the investment tax 

credit) as an additional factor that i s to be taken in to 

account by an investor when making an investment decision. 
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Accord ing ly , i n t h i s s t u d y ' s r e s e a r c h d e s i g n , t h e inves tment 

t a x c r e d i t i s c o n s i d e r e d a p a r t of the i n v e s t m e n t d e c i s i o n 

j u s t as are o t h e r i n f l u e n c i n g f a c t o r s . 

The r e s e a r c h i s performed by comple t ing two major s t e p s . 

I n the f i r s t s t e p , m u l t i p l e r e g r e s s i o n a n a l y s i s i s u t i l i z e d 

whereby the flow of o r d e r s f o r inves tment i t ems i s r e g r e s s e d 

on the economic v a r i a b l e s t h a t a r e b e l i e v e d to i n f l u e n c e the 

l e v e l of investment a c t i v i t y . T h r e e t y p e s of inves tment 

o r d e r s s e r i e s a re i nc luded in t h e r e g r e s s i o n a n a l y s e s : 

q u a l i f i e d investment o r d e r s , which i n c l u d e s those a s s e t s t h a t 

may g i v e r i s e to c l a iming the i nves tmen t tax c r e d i t ; t o t a l 

i n v e s t m e n t o r d e r s ; and n o n q u a l i f i e d inves tment o r d e r s , which 

i n c l u d e s those a s s e t s t h a t can no t g ive r i s e to c l a iming the 

i n v e s t m e n t tax c r e d i t . In any p e r i o d inc luded in the s tudy , 

t h e sum of t h e q u a l i f i e d and n o n q u a l i f i e d inves tment o r d e r s 

e q u a l s t h e volume of t h e t o t a l inves tment o r d e r s . 

As a r e s u l t of t h i s s t e p , the f l u c t u a t i o n i n the l e v e l 

of inves tment can toe a t t r i b u t e d e i t h e r t o t h e economic 

v a r i a b l e s ( t h e "expla ined" p o r t i o n ) or t o f a c t o r s not 

i n c l u d e d in t h e r e g r e s s i o n e q u a t i o n ( t h e "unexp la ined" 

p o r t i o n or r e s i d u a l ) . The purpose of the r e g r e s s i o n a n a l y s i s 

s t e p i s to i s o l a t e t h e l e v e l of t h e inves tment spending t h a t 

may be a t t r i b u t e d to f o r c e s o r i n f l u e n c e s o t h e r than the 

s p e c i f i e d d e t e r m i n a n t s of inves tmen t ( i . e . , t he r e s i d u a l ) . 

The r e g r e s s i o n e q u a t i o n from t h e f i r s t s t e p h a s an 

i m p l i c i t a d d i t i v e e r r o r term ( the r e s i d u a l ) t h a t a ccoun t s for 
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u n e x p l a i n e d v a r i a n c e i n t he r e g r e s s i o n e q u a t i o n . By 

s u b t r a c t i n g t h e e s t i m a t e d \ a l u e s of the flow of i n v e s t m e n t 

from the a c t u a l v a l u e s , t h e r e s i d u a l s e r i e s r e s u l t s which 

r e p r e s e n t s the unexp la ined movements in t he inves tment flow. 

In second s t e p of t h e r e s e a r c h d e s i g n , a t i m e - s e r i e s 

a n a l y s i s t echn ique i s performed on t h e r e s i d u a l s e r i e s 

d e r i v e d from the m u l t i p l e r e g r e s s i o n a n a l y s i s s t e p t o 

de te rmine if the t i m e - s e r i e s p a t t e r n of t h e r e s i d u a l s e r i e s 

a f t e r the i n s t i t u t i o n of t h e inves tment t ax c r e d i t in 1962 

and a f t e r the r a t e change i n 1975 a r e s i g n i f i c a n t l y d i f f e r e n t 

from the s e r i e s b e f o r e t h e inves tment t a x c r e d i t becomes 

a v a i l a b l e and b e f o r e t h e r a t e changes , r e s p e c t i v e l y . The 

t i m e - s e r i e s exper iment , i n t h i s c a s e , c h a r a c t e r i z e d as a n 

i n t e r r u p t e d t i m e - s e r i e s expe r imen t , i s an "unplanned 

expe r imen t " to e v a l u a t e governmenta l r e f o r m . [ G l a s s e t a l p . 

3D- The t i m e - s e r i e s d e s i g n o f f e r s a un ique p e r s p e c t i v e o n 

t h e e v a l u a t i o n of t h e i n t e r v e n t i o n e f f e c t s of the i n v e s t m e n t 

t a x c r e d i t , p a r t i c u l a r l y s i n c e t h i s t e chn ique h a s not b e e n 

u t i l i z e d p r e v i o u s l y w i t h r e s p e c t t o t h i s i s s u e . 

" I n t e r v e n t i o n s i n t o s o c i e t i e s . . . do not have merely ' a n 

e f f e c t ' b u t ' an e f f e c t p a t t e r n ' a c r o s s t i m e . " This t e c h n i q u e 

i s c o n s i d e r e d t o be v a l u a b l e i n s t u d y i n g t h e impact o n 

inves tmen t a f t e r t he i n s t i t u t i o n of t h e inves tment t a x c r e d i t 

o r a f t e r r a t e changes in t h e p r o v i s i o n s in t h e s e n s e t h a t a n y 

such e f f e c t can be obse rved a s b e i n g immediate o r d e l a y e d , 

i n c r e a s i n g or decay ing , e t c . [G las s e t a l p . 5 ] . 

file:///alues
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The gene ra l t i m e - s e r i e s model a d a p t e d f o r t h i s purpose 

i s based upon the Box-Jenk ins [1976] (BJ) t e c h n i q u e s . The BJ 

methodology models a t i m e - s e r i e s of d a t a u s i n g an 

a u t o r e g r e s s i v e - i n t e g r a t e d - m o v i n g - a v e r a g e (ARIMA) fo rma t . 

Using a min imiza t i on of l e a s t s q u a r e s c r i t e r i o n , the 

methodology f i t s the d a t a t o an a u t o r e g r e s s i v e (AR) model 

(which c h a r a c t e r i z e s t he d a t a a s a f u n c t i o n of i t s p r e v i o u s 

o b s e r v a t i o n s ) , a moving-average (MA) model (which 

c h a r a c t e r i z e s the d a t a as a func t ion of the p r e v i o u s random 

s h o c k s ) , or a combina t ion of these two mode ls . In o r d e r t o 

i n s u r e s t a b i l i t y of t he t i m e - s e r i e s around a g iven mean, the 

d a t a i s f i t e i t h e r i n the o r i g i n a l form or i n a d i f f e r e n c e d 

form. The " I " ( i n the a b b r e v i a t i o n , ARIMA) r e p r e s e n t s the 

degree t o which t h e da ta i s d i f f e r e n c e d . A d d i t i o n a l l y , the 

BJ methodology a d j u s t s for s e a s o n a l i t y by forming the model 

a s a m u l t i p l i c a t i v e combinat ion of a s e a s o n a l model and an 

a d j a c e n t p e r i o d model . 

An a d a p t a t i o n of t h e above BJ t e c h n i q u e , c a l l e d 

i n t e r v e n t i o n a n a l y s i s , i s u t i l i z e d in t h i s r e s e a r c h . 

I n t e r v e n t i o n a n a l y s i s was i n t r o d u c e d by Box and T iao [1965 

and 1975] and i s c apab l e of d e s c r i b i n g a p r o c e s s t h a t 

i n v o l v e s an i n t e r v e n t i o n , such as t he enactment or r a t e 

change of the inves tmen t t a x c r e d i t . This a d a p t a t i o n of the 

g e n e r a l t i m e - s e r i e s t e c h n i q u e i s d e s i g n e d t o c a p t u r e any 

e f f e c t p a t t e r n , whether i t b e immedia te , d e l a y e d , or g r a d u a l , 

which i s a s s o c i a t e d with an i n t e r v e n t i o n such a s t he 

i nves tmen t t ax c r e d i t . 
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As suggested by Pindyck and Rubinfeld, this research 

design in which both regression and time-series techniques 

are utilized is likely to provide a better representation of 

the flow of investment,spending than the regression equation 

alone, or a time-series model alone. This is the case, they 

assert, "since it includes a structural (economic) 

explanation of that part of the variance that can be 

explained structurally, and a time-series 'explanation' of 

that part of the variance that can not be explained 

structurally." [Pindyck and Rubinfeld, 1976, p. 539]. 

In conjunction with the two major steps of the study 

described above, the following supplementary procedures are 

also conducted. Firstly, an examination of possible 

interaction between the investment tax credit and the various 

economic variables utilized in this study is considered. 

This procedure is necessary because the presence of any 

significant interaction of this nature could tend to mask or 

convolute the results of the tests, whether an association 

between the investment tax credit and investment activity 

truly exists or not. 

Secondly, a series of intervention analyses is performed 

on the qualified, total, and nonqualified investment orders 

series in addition to the intervention analyses performed on 

the residuals derived from the multiple regression analyses. 

These ancillary tests are performed in order to confirm the 
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directional nature of any association found between the 

investment tax credit and investment activity. 

As mentioned above, the regression and intervention 

analysis steps are conducted using three investment series. 

Of these three series, the qualified and total investment 

orders are the investment series of primary interest. In an 

experimental group versus control group classification 

scheme, these two variables are a part of the experimental 

group. The nonqualified investment orders series are used as 

a part of a control group. The control groups help mitigate 

the presence of exogenous variables in the economic 

environment which are not specifically accounted for in the 

research design. 

Format of the Dissertation: 

The chapters of this dissertation which follow discuss 

the eligibility requirements and historical background of the 

investment tax credit; present the theoretical background of 

the investment function, a discussion of the relevant works 

in the investment literature, and a discussion of the 

economic variables utilized in this study; more specifically 

discuss the research questions and hypotheses at hand and 

expound further upon the research methodology used to address 

these questions and hypotheses; present the results of the 

tests performed; and finally provide a summary of the work 

performed along with concluding comments. 
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A summary of the requirements established for property 

which qualifies for the investment tax credit is presented in 

Chapter 2 along with a chronology of the development of the 

investment tax credit throughout i t s years of existence. 

Included in this discussion are statements which provide 

reasons for the c r e d i t ' s creation and i t s continued existence 

throughout i t s leg is la t ive h is tory . 

Chapter 3 presents the theoretical background which is 

often considered by researchers when attempting to explain or 

understand the investment function. Literature which is 

relevant specifically to the research questions addressed in 

this study is also reviewed. Following this review, economic 

variables are presented which a re considered to be 

inf luent ia l factors with respect to investment spending 

decisions. These influencial variables noted are the ones 

which are used for purposes of determining the "explained" 

portion, and hence the "unexplained" or residua] portion, of 

the investment flow in the multiple regression analyses. 

The methodology ut i l ized in tes t ing the research 

questions and hypotheses and the time-periods included in the 

tes t ing are more fully described in Chapter 4. A l inear 

mathematical model is developed for determining the 

"explained" and "unexplained" (the residual) p6rtions of the 

investment flow for the periods of time around two points 

when the investment tax credi t becomes available or when the 

investment tax credit provisions change. Furthermore, 
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t i m e - s e r i e s m o d e l l i n g p r o c e d u r e s are s p e c i f i e d in each case 

i n o rde r f o r t h e i n t e r v e n t i o n a n a l y s i s t o be per formed. 

A d d i t i o n a l l y , the p r e l i m i n a r y t e s t i n g a p p l i e d to t h e raw 

economic d a t a and the a n c i l l a r y t e s t i n g a p p l i e d t o the 

inves tment o r d e r s s e r i e s a r e a l s o d i s c u s s e d . 

Chapter 5 d i s c u s s e s t h e r e s u l t s of t h e t e s t s performed 

a s mentioned in Chapter 4 . An i n t e r p r e t a t i o n of the r e s u l t s 

and c o n c l u s i o n s r ega rd ing t h e a s s o c i a t i o n of t h e inves tmen t 

t a x c r e d i t and investment a c t i v i t y a re a l s o p r e s e n t e d . 

F i n a l l y , Chapter 6 o f f e r s a summary of the r e s e a r c h and 

t h e pr imary conc lus ions r eached . Fu r the rmore , t h e major 

c o n t r i b u t i o n s of the s t u d y a r e d i s c u s s e d a long wi th 

s u g g e s t i o n s fo r useful and p o t e n t i a l f u t u r e r e s e a r c h and 

recommendations r e l a t i v e t o the inves tment tax c r e d i t . 
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CHAPTER 2 

ELIGIBILITY REQUIREMENTS AND HISTORICAL BACKGROUND 

OF THE INVESTMENT TAX CREDIT 

T h i s c h a p t e r d i s c u s s e s t h e e l i g i b i l i t y r e q u i r e m e n t s f o r 

a s s e t s t h a t q u a l i f y f o r t h e r e g u l a r i n v e s t m e n t t a x c r e d i t . 

T h i s d i s c u s s i o n e n c o m p a s s e s a summary of t h e I n t e r n a l Revenue 

Code S e c t i o n s t h a t s p e c i f y t h e r u l e s which g o v e r n which a s s e t 

a c q u i s i t i o n s may g i v e r i s e t o t h e i n v e s t m e n t t a x c r e d i t . 

F u r t h e r , t h i s c h a p t e r p r e s e n t s an h i s t o r i c a l p e r s p e c t i v e t o 

t h e e v o l u t i o n o f t h e i n v e s t m e n t t a x c r e d i t l e g i s l a t i o n from 

i t s o r i g i n a l e n a c t m e n t up t o t h e p r e s e n t s t a t e o f a f f a i r s . 

T h i s s e c t i o n o f t h e c h a p t e r i n c l u d e s comments of p r o p o n e n t s 

and o p p o n e n t s of t h e c r e d i t t h r o u g h o u t t h e i n v e s t m e n t t a x 

c r e d i t ' s h i s t o r y . 

E l i g i b i l i t y R e q u i r e m e n t s : 

T h i s s e c t i o n of t h e c h a p t e r p r o v i d e s a n o v e r v i e w of t h e 

p r o v i s i o n s o f t ax l a w wh ich d e f i n e t h e p r o p e r t y t h a t 
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q u a l i f i e s f o r the inves tmen t t a x c r e d i t . S i n c e t h e a s s e t s 

t h a t may be c l a s s i f i e d a s " q u a l i f i e d i n v e s t m e n t " a s ment ioned 

in S e c t i o n 4 6 ( c ) ( 1 ) of t h e I n t e r n a l Revenue Code have changed 

only s l i g h t l y over t i m e , t h i s d i s c u s s i o n w i l l focus p r i m a r i l y 

on t h e c u r r e n t e l i g i b i l i t y r e q u i r e m e n t s . 

P r o p e r t y t h a t q u a l i f i e s f o r the i n v e s t m e n t tax c r e d i t i s 

g e n e r i c a l l y r e f e r r e d t o in t he I n t e r n a l Revenue Code a s 

"Sec t ion 38 p r o p e r t y . " S e c t i o n 38 i s t h e code s e c t i o n which 

p r o v i d e s t h e a u t h o r i t y fo r the c r e d i t upon t h e a c q u i s i t i o n of 

c e r t a i n d e p r e c i a b l e p r o p e r t y . The d e f i n i t i o n of " S e c t i o n 38 

p r o p e r t y " i s given i n S e c t i o n 48(a) o f the I n t e r n a l Revenue 

Code. Appendix A i n c l u d e s e x c e r p t s from S e c t i o n s 38 and 48. 

The d e p r e c i a b l e p r o p e r t y t h a t mee t s the d e f i n i t i o n of 

S e c t i o n 38 p r o p e r t y i n c l u d e s : 

1. t a n g i b l e p e r s o n a l p r o p e r t y (excep t f o r a i r 

c o n d i t i o n i n g and h e a t i n g u n i t s ) . [ I n t e r n a l Revenue 

Code, S e c t i o n ( 4 8 ) ( a ) ( 1 ) ( A ) ] . 

2 . o t h e r t a n g i b l e p r o p e r t y ( e x c e p t b u i l d i n g s and i t s 

s t r u c t u r a l components) if i t — 

a. i s used a s an i n t e g r a l p a r t of a manufac tu r ing , 
p r o d u c t i o n , or e x t r a c t i o n p r o c e s s , or i n 
p r o v i d i n g t r a n s p o r t a t i o n or c e r t a i n p u b l i c 
u t i l i t y s e r v i c e s ; o r 

b . c o n s t i t u t e s a r e s e a r c h f a c i l i t y used i n 
c o n j u n c t i o n with any of t h e a c t i v i t i e s r e f e r r e d 
t o above ( i . e . , manufac tu r ing , p r o d u c t i o n , 
e t c . ) ; or 



www.manaraa.com

19 

c . i s a bulk s t o r a g e f a c i l i t y of fung ib le goods if 
i t i s used in c o n n e c t i o n with any of the 
a c t i v i t i e s r e f e r r e d t o above ( i . e . , 
manufac tu r ing , p roduc t i on , e t c . ) . [ I n t e r n a l 
Revenue Code, Sec t ion 4 8 ( a ) ( 1 ) ( B ) ] . 

3 . C e r t a i n new e l e v a t o r s and e s c a l a t o r s a c q u i r e d or put 

i n t o s e r v i c e a f t e r June 30, 1963. [ I n t e r n a l 

Revenue Code, S e c t i o n 4 8 ( a ) ( 1 ) ( C ) ] , 

4 . S i n g l e purpose a g r i c u l t u r a l or h o r t i c u l t u r a l 

s t r u c t u r e s [ I n t e r n a l Revenue Code, S e c t i o n 

4 8 ( a ) ( 1 ) ( D ) ] . 

5 . The p o r t i o n of t h e ba s i s of a r e h a b i l i t a t e d b u i l d i n g 

which i s a t t r i b u t a b l e t o q u a l i f i e d r e h a b i l i t a t i o n 

e x p e n d i t u r e s . [ I n t e r n a l Revenue Code, S e c t i o n 

4 8 ( a ) ( 1 ) ( E ) ] . 

6 . A c e r t a i n p o r t i o n of the b a s i s of q u a l i f i e d t imber 

p r o p e r t y [ I n t e r n a l Revenue Code, S e c t i o n 

4 8 ( a ) ( 1 ) ( F ) ] . 

7 . A s t o r a g e f a c i l i t y Which i s not a b u i l d i n g or a 

s t r u c t u r a l component of a b u i l d i n g t h a t i s used in 

c o n n e c t i o n with the d i s t r i b u t i o n of p e t r o l e u m or 

c e r t a i n pe t ro leum r e l a t e d p r o d u c t s . [ I n t e r n a l 

Revenue Code, S e c t i o n 4 8 ( a ) ( 1 ) ( G ) ] . 
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Further, for the property to qualify for the investment 

tax credit, it may not be used predominantly outside of the 

United States [ Internal Revenue Code, Section 48(a)(2)(A)]. 

Exceptions to this general rule involve certain property used 

in international transportation and communication activities 

[ Internal Revenue Code, Section 48(a)(2)(B)], 

Property which is used to furnish lodging or used in 

connection with furnishing nontransient lodging is not 

Section 38 property. [ Internal Revenue Code, Section 

48(a)(3)]. However, exceptions to this general rule include: 

1. nonlodging commercial facilities that are equally 

accessible to persons using the lodging facilities 

and those not using the lodging facilities; [ 

Internal Revenue Code, Section 48(a)(3)(A)]. 

2. property used by a hotel or motel in its conduct of 

the business of providing lodging if the 

accomodations are used predominantly by transients; 

[ Internal Revenue Code, Section 48(a)(3)(B)]. 

3. coin-operated vending machines, washing machines, 

and dryers; [ Internal Revenue Code, Section 

48(a)(3)(C)]. and 

4. the portion of the basis of historical structures 
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which i s a t t r i b u t a b l e t o q u a l i f i e d r e h a b i l i t a t i o n 

e x p e n d i t u r e s . [ I n t e r n a l Revenue Code, S e c t i o n 

4 8 ( a ) ( 3 ) ( D ) ] . 

W i t h i n c e r t a i n l i m i t a t i o n s and except f o r h o r s e s , 

l i v e s t o c k acqu i red by t a x p a y e r s for use in t h e i r t r a d e or 

b u s i n e s s o r he ld for t h e p r o d u c t i o n of income may be t r e a t e d 

a s S e c t i o n 38 p r o p e r t y . [ I n t e r n a l Revenue Code/ S e c t i o n 

4 8 ( a ) ( 6 ) ] . 

P r o p e r t y t h a t may o t h e r w i s e q u a l i f y for t h e c r e d i t may 

no t be c l a s s i f i e d a s S e c t i o n 38 p r o p e r t y if i t i s used by 

c e r t a i n t ax-exempt o r g a n i z a t i o n s . However, s u c h p r o p e r t y 

s h a l l be t r e a t e d a s S e c t i o n 38 p r o p e r t y if i t i s used i n an 

u n r e l a t e d t r a d e or b u s i n e s s by such tax-exempt o r g a n i z a t i o n 

and the income from such t r a d e o r b u s i n e s s i s s u b j e c t t o 

income t a x . [ I n t e r n a l Revenue Code, S e c t i o n 4 8 ( a ) ( 4 ) ] . 

P r o p e r t y t h a t i s used by t h e governments of the Un i t ed 

S t a t e s , any s t a t e o r p o l i t i c a l s u b d i v i s i o n t he reo f , any 

i n t e r n a t i o n a l o r g a n i z a t i o n or any i n s t r u m e n t a l i t y of any of 

t h e above s h a l l not r e c e i v e S e c t i o n 38 t r e a t m e n t . [ I n t e r n a l 

Revenue Code, S e c t i o n 4 8 ( a ) ( 5 ) ] . 

Any p r o p e r t y for which an e l e c t i o n has b e e n made t o 

amor t i ze e x p e n d i t u r e s r e l a t i n g t o the r e h a b i l i t a t i o n of 

low-income r e n t a l h o u s i n g , c e r t a i n r a i l r o a d r o l l i n g s tock , or 

c e r t a i n e x p e n d i t u r e s for c h i l d c a r e f a c i l i t i e s s h a l l n o t be 

c o n s i d e r e d S e c t i o n 38 p r o p e r t y . [ I n t e r n a l Revenue Code, 

S e c t i o n 48 (a) ( 8 ) ] . 
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Lastly, in most instances, boilers that are fueled 

primarily by petroleum or petroleum products are not 

categorized as Section 38 property. [ Internal Revenue Code, 

Section 48(a)(10)(A)]. However, several exemptions to this 

rule are provided. [ Internal Revenue Code, Section 

48(a)(10)(B)]. 

The above summary constitutes the general eligibility 

requirements under the Internal Revenue Code for assets 

qualifying for the investment tax credit. Even though the law 

may seem to be adequately specific, situations still arise 

where it is difficult to determine, because of the nature of 

an asset involved, for instance, whether an item is tangible 

personal property, and therefore eligible for the investment 

tax credit, or whether such property constitutes a structural 

component of a building which is not eligible. In order to 

clarify and expound upon the above law, regulations have been 

issued by the United States Department of the Treasury. The 

regulations, which are to act as guidelines in the 

operationalization of the investment tax credit provisions, 

are found under Sections 46 through 50. Further, the United 

States court system has been called upon in many situations 

to interpret the law in cases where there has been a 

discrepancy as to the eligibility of a particular piece of 

property or with the application of the investment tax credit 

provisions in a particular set of circumstances. 
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Moreover, the Internal Revenue Service has promulgated 

i t s interpretat ion of the law in s i tua t ions where questions 

and potential and actual discrepancy have exis ted. These 

interpretat ions have generally been released in the form of 

Revenue Rulings and Revenue Procedures. 

An Historical Perspective of the Investment Tax Credit : 

In order to understand the nature, purpose, and effects 

of the investment tax credit as an incentive to investment 

spending, i t is important to be aware of the h i s to r i ca l 

development of the provisions. Therefore, in this section of 

the chapter, an h i s to r i ca l perspective is provided of the 

investment tax credit in the United Sta tes since i t s origin 

up to the current status of the provisions. I t should be 

noted that the chronology which follows has necessarily been 

abbreviated to some extent; however, the essence of the 

h i s to r i ca l development of the provisions is provided. 

Although many of the technical aspects of the provisions are 

emphasized below, i t i s also important to note t ha t stated 

rat ionale for creating, suspending, or repealing the 

provisions also is provided. The jus t i f i ca t ion for the 

legis la t ion dealing with the investment tax credit which i s 

summarized below is tha t which has been suggested by the 

major proponents of the legislat ion ( e . g . , the President, 

cabinet members, Congressional leaders, e t c . ) . 
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An investment tax c r ed i t equal to seven percent of the 

cost of qual i fy ing investment expenditures was f i r s t adopted 

in the United S ta tes in 1962. [ In te rna l Revenue Code, 

Section 4 6 ( a ) ( 1 ) ] . The investment tax c red i t provis ions were 

enacted by Congress omd signed by President Kennedy as a pa r t 

of the Revenue Act of 1962. ["Revenue Act of 1962," P.L. 

87-334, Sect ion 2 ( a ) ] . 

A reason for the in t roduc t ion of the provisions and 

t he i r u l t imate passage, at l e a s t in par t , i s the economic 

environment of the 1950s and e a r l y 1960s. I t was genera l ly 

recognized by economists, government p lanners , and o ther 

concerned ind iv idua ls tha t the United S t a t e s had t o do 

something t o make i t s i n d u s t r i a l capacity and output more 

e f f i c i en t and more competi t ive with t h a t of foreign 

count r i es , even though excess capacity ex i s t ed during the 

per iod. I t was feared tha t unless the competit ive pos i t i on 

were to improve, demand would increas ing ly be supplied by 

foreign producers . Furthermore, i t became apparent tha t the 

backlog of consumer demand t h a t arose during World War I I 

had, in l a r g e par t , been met by t h i s time and as a r e s u l t , 

investment spending was dec l in ing . Therefore, because of the 

low level of domestic demand, lagging employment, and 

acce lera ted growth in foreign coun t r i e s , a sense of urgency 

exis ted c a l l i n g for an increase i n the rates of growth and 

investment. Pres ident Kennedy bel ieved t h a t the investment 

tax c red i t was needed t o help r eve r se the lagging t r ends 

within the American economy. [Posey, 1978, p p . 43-46]. 
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In response to these needs perceived by the Kennedy 

administration and others, the President stated the following 

in a special message to Congress early in 1961, only 13 days 

after his inauguration: 

Expansion and modernization of the nation's 
productive plant is essential to accelerate 
economic growth and to improve the international 
competitive position of American industry. 
Embodying modern research and technology in new 
facilities will advance productivity, reduce costs, 
and market new products. Moreover, an early 
stimulus to business investment will promote 
recovery and increase employment. 

Among the reforms of the Federal tax system 
which I expect to propose ... is a modification of 
the income tax laws to provide additional 
incentives for investment in plant and equipment. 
[Kennedy, 1962, p. 51]. 

The modification which Kennedy referred to above was 

legislation relating to the investment tax credit. The 

legislation was unveiled on April 20, 1961. [Kennedy, 1962, 

pp. 292-293]. 

Although the investment tax credit was first proposed in 

1961 in the 1st session of the 87th Congress, it was not 

until 1962 in the 2nd session of the 87th Congress that the 

investment tax credit provisions were passed. The provisions 

became law on October 16, 1962, retroactive to qualifying 

investments made on or after January 1, 1962. ["Revenue Act 

of 1962," P.L. 87-834, Section 2(h)]. The credit provisions 

as they were approved permitted a reduction in a taxpayer's 

tax liability equal to seven percent (three percent for most 
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publ ic u t i l i t i e s ) of the c o s t of q u a l i f y i n g p rope r ty tha t , had 

a usefu l l i f e of a t l e a s t e i g h t y e a r s . Reduced c r e d i t s were 

allowed for investments i n q u a l i f y i n g p roper ty with a use fu l 

l i f e of between fou r and e i g h t y e a r s , while no c r e d i t was 

given for inves tments made with u se fu l l i v e s of l e s s than 

four y e a r s . [ I n t e r n a l Revenue Code, Sec t ions 46(c ) (2 ) and 

( 3 ) ] . Only $50,000 of used a s s e t s could q u a l i f y for the 

c r e d i t each y e a r . [ I n t e r n a l Revenue Code, S e c t i o n 

4 8 ( c ) ( 2 ) ] . A d d i t i o n a l l y , the amount of c r e d i t t ha t could be 

used i n any one y e a r in reducing a t a x p a y e r ' s l i a b i l i t y was 

l i m i t e d to $25,000 p lus 25 p e r c e n t of the t a x l i a b i l i t y in 

excess of $25,000. [ I n t e r n a l Revenue Code, Sec t i on 

4 6 ( a ) ( 2 ) ] . Another f e a t u r e of the i n i t i a l s e t of p r o v i s i o n s , 

known a s the "Long Amendment," provided t h a t the b a s i s of 

q u a l i f y i n g a s s e t s acqui red be reduced fo r d e p r e c i a t i o n 

purposes by the amount of the p o t e n t i a l investment tax c r e d i t 

whether the taxpayer rece ived tax b e n e f i t s from the c r e d i t or 

not . r I n t e r n a l Revenue Code, S e c t i o n 4 8 ( g ) ] . 

On August 1 4 , 1964, t he "Long Amendment" was r e p e a l e d by 

the Revenue Act of 1964. As a r e s u l t , t axpayers no longer 

were r e q u i r e d t o reduce t h e b a s i s of a s s e t s acquired a f t e r 

December 31 , 1963 and for a s s e t s acqu i red b e f o r e Janua ry 1, 

1964, the b a s i s was to be increased by the amount by which i t 

had formerly been reduced e f f e c t i v e for ye a r s a f t e r December 

31, 1963. ["The Revenue Act of 1964," P .L. 88-272, S e c t i o n 

2 0 3 ( a ) ( 1 ) ] . The j u s t i f i c a t i o n f o r the r e p e a l was t h a t the 
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adjustment severely restricted the incentive effect of the 

credit and that it had proved troublesome to taxpayers 

because of the tedious bookkeeping required. [Senate 

Committee on Finance, Senate Report No. 830, p. 40]. The 

depreciation basis reduction worked detrimentally for some 

taxpayers, because they received no tax benefit from the 

investment tax credit but had to reduce their depreciation 

basis by seven percent anyway. Additionally, part of the 

bookkeeping difficulty revolved around the fact that many 

taxpayers had to carry two depreciation bases for each asset 

since many states did not follow the federal basis reduction 

rules for purposes of state income tax computation. This 

dual basis situation further impacted upon the calculation 

involving the determination of gains and losses. [Posey, 

1978, p. 75]. 

There were a few insignificant, but expansionary changes 

that occurred between 1962 and 1966. For example, H.R. 7101 

was introduced to Congress by Representative Eugene Keogh in 

June 1963. The bill was intended to clarify the definition 

of the property which qualified for the investment tax 

credit. [H.R. 7101, 88th Congress, First Session; and Keogh, 

1963, p. 12309]. Further, during the period bipartisan 

support for the investment tax credit concept grew because it 

was felt that the credit was performing as intended. In 

fact, efforts were made to extend the concept of the 

investment tax credit into new territory. For instance, the 
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administration announced that a proposed treaty with India 

contained a provision for the investment tax credit on 

investment made in India. [ New York Times, April 1, 1965, 

p. 51]\ However, in 1966 the Investment Credit and 

Accelerated Depreciation Suspension Act of 1966 [P.L. 

89-800] was enacted which called for the temporary suspension 

of the investment tax credit. The suspension period was 

originally to run from October 10, 1966 through December 31, 

1967. The Act was deemed necessary because of the stress of 

the military effort in Vietnam and the resulting economic 

strain and inflation within the economy. [Shanahan, 1966, 

p. 33] . 

The Act was one step in an effort to restrain further 

price increases. According to Henry H. Fowler, Secretary of 

the Treasury, the temporary removal of these special tax 

incentives to investment would: 

(1) Contribute to a restraint of inflationary 
developments that are proving disruptive of the 
financial markets and placing excessive strain on 
the capital goods industries, (2) Promote a more 
sustainable rate of balanced economic growth..., 
and (3) Support a policy of monetary restraint 
while avoiding the burdens and risks of excessively 
tight money and high interest rates. [Hearings 
before the Committee on Finance, p.5], 

Secretary Fowler was very clear in his request on behalf of 

the Administration that a suspension rather than an 

elimination of the investment tax credit would best serve the 

nation's interests. 
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Al though a t t h e time of p a s s a g e t h e suspens ion was t o b e 

in e f f e c t u n t i l the end of 1967, t h e suspens ion p e r i o d was 

s h o r t - l i v e d , as i t was t e r m i n a t e d e f f e c t i v e March 10, 1967 

upon P r e s i d e n t J o h n s o n ' s approva l of H.R. 6950 [P. L . 

90-26] on J u n e 13 , 1967. [ Congress iona l Record—House, 

1967, pp. 16847-16848] . The suspens ion was l i f t e d a s 

i n t e r e s t r a t e s were d ropp ing , new hous ing s t a r t s were u p , 

o rde r back logs were d ropp ing , c a p i t a l a p p r o p r i a t i o n s and 

e x p e n d i t u r e s were down, and t h e l abor supp ly problem had 

e a s e d . [ M i l l s , 1967, p . 6 8 9 3 ] . (Chapter 3 i n c l u d e s a 

d i s c u s s i o n of v a r i o u s a p p r o a c h e s t o inves tment t h e o r y . 

Var ious economic v a r i a b l e s and t h e i r r e l a t i o n s h i p t o 

inves tment a c t i v i t y are a l s o d i s c u s s e d . ) March 10, 1967 a l s o 

was t h e e f f e c t i v e date for i n c r e a s e d a p p l i c a t i o n of t h e 

c r e d i t from 25 p e r c e n t to 50 p e r c e n t of the tax l i a b i l i t y 

over $25 ,000 . [ Income Tax R e g u l a t i o n s , 1968, [Reg. 

1 . 4 6 - l ( b ) ( l ) ( i i ) ( b ) ] ] . 

I n 1969, as P r e s i d e n t Nixon f i r s t took o f f i c e , t h e 

n a t i o n appeared to be more concerned t h a n e v e r w i t h 

i n f l a t i o n . I t was f e l t by t h e a d m i n i s t r a t i o n t h a t t h e 

inves tment t a x c r e d i t was one of the "enemies" in t h e f i g h t 

a g a i n s t i n f l a t i o n . [ House Repor t No. 91-142, 1969, p . 1 9 ] . 

On A p r i l 21 , 1969, P r e s i d e n t Nixon recommended t h e 

r e p e a l of t h e inves tment tax c r e d i t e f f e c t i v e t h a t day. I n 

e f f e c t , the P r e s i d e n t s a id t ha t t h e need for mode rn i za t i on 

t h a t was p r e s e n t i n the e a r l y 1960 ' s had been taken care of 
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by the $400 billion investment in plant and equipment. 

Further, Nixon felt that a reduction of the surtax that 

existed at the time from ten percent to five percent was 

prudent only with the repeal of the investment tax credit. 

[Nixon, 1969, pp. 312-313]. 

As offered by David M. Kennedy, Secretary of the 

Treasury, the removal of the investment tax credit was part 

of an over-all plan designed to provide for an orderly 

expansion of the nation's economy. 

Stated simply, the case for removal of the 
investment credit rests primarily upon the fact 
that the social needs and economic conditions of 
the 1970s will be greatly different from those of a 
decade ago. Stimulation of a sluggish rate of 
business investment was a high priority goal in the 
early 1960s.... (At this time), instead of 
inducing still more business investment, additional 
resources will be available to meet pressing needs 
for housing, to aid state and local governments, 
and to improve the lot of the poor. [Committee on 
Ways and Means, 1969, p. 20]. 

The chairman of the Joint Economic Committee, Wright 

Patman, made the following remarks in Congress indicating his 

and the committee's reasoning for recommending the repeal of 

the investment tax credit: 

First. The rate of expenditure on plant and 
equipment is and has been excessive. In the face 
of a sharply lower operating rate of less than 84 
percent in manufacturing, business has reported 
plans for increasing investment outlays this year 
by 13 to 14 percent. Even more is planned for 
1970-1972, according to the McGraw-Hill survey. 

Second. The investment credit promotes the 
business cycle, encouraging larger swings in 
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activity instead of damping down fluctuations as 
good tax policy should. 

Third. The credit distorts business 
incentives, encouraging investment in lower paying 
projects which business should not be undertaking 
either from the standpoint of its own long-term 
rate of return on capital or from the social 
viewpoint of encouraging a high productivity 
economy. 

Fourth. The investment credit tends to 
promote inflation since it encourages excessive 
investment in boom years and then requires that 
additional demand ' stimulus be provided in the 
resulting recessions if unemployment is to be 
cured. 

Fifth. Business has an adequate flow of funds 
to finance its investments even without this 
credit, hence this device may be causing excess 
funds to flow abroad, worsening the balance of 
payments. 

Sixth. At a time when the Federal Government 
needs such large sums for high priority programs 
that we face extension of the 10 percent surtax. 
The investment tax credit costs the Treasury a 
revenue loss of at least $3 billion per year. 

Seventh. The investment credit is very 
discriminatory and if the time ever comes that a 
demand stimulus is needed again, the appropriate 
course would be a tax cut for consumers. [Patman, 
1969, p. 13,287]. 

Additionally, the Senate Finance Committee summarized its 

position supporting the repeal of the investment tax credit: 

1. The investment tax credit was exerting 

inflationary pressure. 

2. The investment tax credit had "outlived 

its usefulness." 
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3. The investment tax credit requires more 

severe monetary restrictions than would 

otherwise be necessary. 

4. The investment tax credit should be 

repealed rather than suspended because of 

the twofold deterrent provided by a 

suspension (discussed below). 

5. The investment tax credit repeal would 

increase revenue by $1.35 billion in 

fiscal year 1970. [ Senate Report 91-321, 

1969, pp. 10-15]. 

As there was apparently a shift in the national 

priorities, the repeal of the investment tax credit was 

intended to be a "permanent" rather than a temporary measure. 

The rationale for a permanent repeal as opposed to a 

temporary suspension was twofold. Firstly, it was felt that 

the investment tax credit does not lend itself well to an "on 

again, off again," countercyclical approach. Secondly, the 

suspension approach places a double deterrent on investment 

by giving no special incentive for investment and encouraging 

deferral so that the investment tax credit can be claimed at 

a later date. [ House Report No. 91-321, 1969, p. 2]. 

Therefore, as a part of the Tax Reform Act of 1969, the 
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investment tax credit provisions were repealed upon receiving 

the official approval from President Nixon on December 30, 

1969. [Nixon, 1969, pp. 1044-1046]. 

In December 1971, the investment tax credit was restored 

by the 1971 Revenue Act. ["1971 Revenue Act," P.L. 92-178, 

Section 101(c)]. In presenting his proposal to the Congress 

which called for the reenactment of the credit, President 

Nixon made the following statement: 

I will propose to provide the strongest short- term 
incentive in our history to invest in new machinery 
and equipment that will create new jobs for 
Americans.... This tax credit for investment in new 
equipment will not only generate new jobs, it will 
raise productivity; it will make our goods more 
competitive in the years ahead. [Nixon, 1971, p. 
887]. 

In Nixon's proposal, the credit proposed was called a "job 

development credit," even though it was intended to provide 

the same incentive for machinery and equipment as the 

investment tax credit and was to function identically to the 

investment tax credit. 

In its report which followed the hearings on the 

legislation, the House Ways and Means Committee summarized 

the primary reasons that the "job development investment 

credit" should be adopted. The reasons for adopting the "job 

development investment credit" were as follow: 

1. The new credit was to bolster the economy 
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and create jobs by encouraging 

expenditures on machinery and equipment 

which the committee felt had been sagging 

badly. 

2. The new credit would combat inflation. An 

increased flow of goods into the market 

was supposed to keep prices down. 

3. The balance of payments would improve 

because more efficient facilities would 

allow exporters to compete effectively. [ 

House Report No. 92-533, 1971, pp.5-6]. 

Both the Senate Finance Committee and the House Ways and 

Means Committee concluded that the credit 

should be restored as a means of providing stimulus 
to the lagging domestic economy by reducing the 
cost of capital to U.S. manufacturers. This 
(would) also serve to place them in a more 
competitive position with foreign manufacturers and 
in that manner (would) help improve our present 
serious balance-of-payments situation. [Committee 
Report on P. L. 92-178, 1972, pp.11,351]. 

The Revenue Act of 1971 was aimed, in part, to expanding the 

job opportunities for Americans and the investment tax credit 

was considered to be a major instrument for accomplishing 

this goal. 
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In late 1974 after Watergate began to fade, economic 

issues moved to the forefront of consideration. President 

Ford made the following observation and recommendation: 

We need more capital.... To help industry buy more 
machines and create more jobs, I am recommending a 
liberalized ten percent investment tax credit. This 
credit should be especially helpful to capital 
intensive industries such as primary metals, public 
utilities, where capacity shortages have developed. 
[Ford, 1974, p. 253]. 

Because of the economic difficulties of the early to mid 

1970's which became more apparent upon the passing of 

Watergate and with the Organization of Petroleum Exporting 

Countries oil embargo affecting the economy, support for the 

investment tax credit and economic incentives in general were 

at one of the highest points in years. There seemed to be no 

question that incentives would be a part of the tax law? the 

only question seemed to be relating to the amount to be 

allowed. [Posey, 1978, pp. 171-172]. 

As a "temporary" measure to aid the economy, a provision 

in the Tax Reduction Act of 1975 raised the investment tax 

credit rate from seven percent to ten percent. ["Tax 

Reduction Act of 1975," P.L. 94-12, Section 301(a)]. The 

new rate was to apply to qualifying property acquired after 

January 21, 1975 and before January 1, 1977, after which the 

rate was to return to the seven percent level. The Act also 

included a change in the amount of used property that would 

qualify for investment tax credit in any one year, from 
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$50,000 t o $100,000. ["Tax Reduct ion Act of 1975 ," P . L . 

9 4 - 1 2 , S e c t i o n 3 0 1 ( c ) ( 1 ) ] . This change was a l s o in tended t o 

be temporary as an e x p i r a t i o n d a t e of December 3 1 , 1976 was 

s e t . T h e r e a f t e r , the o ld l i m i t a t i o n was t o app ly . P r e s i d e n t 

Ford s igned t h e s e measures i n t o law on March 29, 1975 . 

[Ford , 1975, p . 4 0 8 ] . 

The Tax Reform Act of 1976 [ P . L . 94-455 , 1976] extended 

t h e temporary t e n p e r c e n t r a t e and t h e $100,000 used p r o p e r t y 

l i m i t a t i o n u n t i l December 3 1 , 1980. These temporary measures 

were then t o r e v e r t t o t h e o l d r u l e s (seven p e r c e n t and 

$50,000) a f t e r t h a t d a t e . ["Tax Reform Act of 1976," P . L . 

9 4 - 4 5 5 , S e c t i o n s 801 and 8 0 2 ( a ) ( 2 ) ] . 

Upon j u s t i f y i n g t h i s i n c r e a s e d r a t e e x t e n s i o n , the House 

Ways and Means Committee i s sued the fo l lowing s t a t e m e n t : 

The temporary l i b e r a l i z a i t o n of the inves tment 
c r e d i t provided by t h e 1975 Tax Reduct ion Act was 
adopted fo r two r e a s o n s . F i r s t , encouraging 
inves tment in new equipment, and modern iza t ion of 
e x i s t i n g f a c i l i t i e s was thought t o improve the 
l o n g - r u n a b i l i t y of the economy to a c h i e v e economic 
growth wi thou t i n f l a t i o n a r y p r e s s u r e . Second, 
i n c r e a s i n g aggrega te demand in t h e s h o r t run was 
c o n s i d e r e d t o be an impor tant p a r t of a program for 
r e c o v e r y from the wors t r e c e s s i o n i n more than two 
d e c a d e s . 

S i n c e the beg inn ing of 1975, inves tment p lans 
have been r e p e a t e d l y reduced, and planned 
e x p e n d i t u r e s in new p l a n t and equipment a re 
expec ted to be 10 p e r c e n t lower in 197 5 a s compared 
t o 1974. Because of t h e need t o p rov ide g r e a t e r 
c e r t a i n t y t o i n v e s t o r s about the a v a i l a b i l i t y of 
t h e c r e d i t in the f u t u r e , and t h e need t o p rov ide a 
c o n t i n u i n g s t imulus t o the economy, the 10 -pe rcen t 
inves tmen t t ax c r e d i t was extended four a d d i t i o n a l 
y e a r s . [ House Report No. 94-658 , 1975, p . 1 8 7 ] . 
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The Revenue Act of 1978, however, changed the temporary 

nature of the rules. The 1978 law permanently set the rate 

at ten percent to be effective January 1, 1981, when the 

temporary extensions were scheduled to expire. The new law 

also permanently changed the used property limitation from 

$50,000 to $100,000, effective also on January 1, 1981. The 

new law also increased the amount of the credit that a 

taxpayer could use to offset a tax liability in any one year. 

["Revenue Act of 1978;" P.L. 95-600; Sections 301(a)(1), 

311(b), and 312(a)]. 

It was deemed prudent to make the higher rate permanent 

for two reasons: 

1. The investment tax credit provisions were 

believed to have been effective in 

stimulating investment since its enactment 

in 1962. 

2. It was believed that the uncertainty 
0 

surrounding the temporary provisions 

whether the credit would be extended or 

made permanent had reduced the 

effectiveness of the credit. The change 

of the nature of the provisions from 

temporary to permanent would aid in 
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promoting orderly investment programs by 

businesses. [Report of the Committee on 

Ways and Means, Report No. 95, p. 82]. 

For the two years after 1978, the investment tax credit 

provisions remained essentially unchanged with no temporary 

or permanent suspensions or revocations in response to 

economic fluctuations. However, with the change in 

administration in the executive branch of the federal 

government in 1981, a new tax program was offered which was 

designed primarily to increase savings and spur investment. 

As a part of this new tax program, the Economic Recovery Tax 

Act of 1981 (ERTA), the investment tax credit provisions were 

further liberalized and brought in tandem with the new 

accelerated cost recovery (depreciation) system (ACRS). 

["ERTA," P.L. 97-34, 1981]. The provisions were intended to 

stimulate investment spending. [Report of the Committee on 

Ways and Means, Report No. 201, p. 73], The Senate Finance 

Committee indicated that the then existing rules for 

determining depreciation and the investment tax credit needed 

to be replaced because they did not provide the investment 

stimulus that is essential to an expanding economy. The 

committee stated that they believed that the restructuring of 

the depreciation and investment tax credit rules would "be an 

effective way of stimulating capital formation, increasing 

productivity, and improving the nation's competitiveness in 
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international trade.[Senate Finance Committee, Report No. 

144, p. 47]. It was believed that as a result of the 1981 

act, virtually all property would generate as much or more 

credit than allowed under prior law. 

In 1982, the Tax Equity and Fiscal Responsibility Act 

(TEFRA) provided for several changes in the investment tax 

credit provisions effective with qualifying property placed 

into service after 1982. Under the new (and current) 

provisions, the basis of an asset acquired is reduced by 

one-half of the amount of the investment tax credit taken. 

However, as an alternative to the basis reduction rule, a 

taxpayer can generally elect to claim a reduced credit: an 

investment tax credit of 8 percent (rather than 10 percent) 

for five-year ACRS property and an investment tax credit of 4 

percent (rather than 6 percent) for three-year ACRS property. 

["TEFRA," P.L. 97-248, Section 205(a)(1); and Internal 

Revenue Code, Section 48(q)(l) and (4)]. Additionally, a new 

limit was set which would reduce the amount of credit that 

could be used to offset a tax liability. The new law allows 

a taxpayer to use the investment tax credit to offset 85 

percent (rather than 90 percent) of a tax liability in excess 

of $25,000. ["TEFRA," P.L. 97-248, Section 205(b)(1); and 

Internal Revenue Code, Section 46(a)(3)]. 

Apparently, Congress enacted these provisions because 

they recognized that coupled with the accelerated write-offs 

allowed by ACRS, the prior investment tax credit provisions 



www.manaraa.com

40 

may have been too generous. In fact, under certain discount 

and present-value assumptions, the combined benefit of the 

ACRS cost recovery deduction and the immediate benefit of the 

investment tax credit was greater than the economic benefit 

of expensing an asset in the year of purchase. [TEFRA, 

Andersen, 1982, p. 10]. 

Upon looking back on the brief history of the investment 

tax credit in the United States, it is easy to see that there 

have been many changes in the investment tax credit 

provisions for a number of different reasons. These changes 

resulted primarily because of the belief held by those 

involved in the political process that the changes would aid 

in, among other things, stimulating a slumping economy or 

helping to slow-down a booming economy. However, it has also 

been suggested that the investment tax credit has been used 

not only as a major economic tool but as a political 

scapegoat, as well. [Posey, 1978, p. 74]. The effectiveness 

of this tool in producing the desired impact, however, is not 

truly known nor has the efficiency (based upon cost/benefit 

analyses) of this aspect of fiscal policy been thoroughly 

studied. Nonetheless, the benefit perceived by legislators 

to result from the credit's presence apparently has been 

sufficient to keep the provisions in the law as an incentive 

device. 
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History of Other Changes: 

The time periods included in the tests of this study are 

limited to April 1, 1954 through September 30, 1966 and 

October 1, 1971 through December 31, 1980. Therefore, only 

those tax policy changes that occurred during these periods 

and only those changes that could have affected investment 

activity need be considered by the methodology of the study. 

Other tax policy changes that occurred during these two time 

periods which may have had some impact on investment 

activity, other than those changes related to the investment 

tax credit discussed above, include changes such as tax rate 

structure changes, the enactment of the Class Guideline Lives 

depreciation system, and the depreciation recapture 

provisions. These tax policy factors are implicitly 

accounted for upon utilizing a control group. A detailed 

discussion of the application of the control group in 

controlling for these and other factors follows in Chapter 4. 

Summary: 

A synopsis of the requirements established for property 

which qualifies for the investment tax credit has been 

presented in this chapter along with a chronology of the 

development of the investment tax credit throughout i t s years 

of existence. Included in th i s discussion have been 
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statements which provide rationale for the credit's creation 

and continued existence throughout its legislative history. 
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CHAPTER 3 

THEORETICAL FRAMEWORK: A REVIEW OF LITERATURE 

I n t r o d u c t i o n : 

A l t h o u g h t h e p r i m a r y f o c u s of t h i s p a p e r i s n o t a i m e d a t 

economic t h e o r y , a g e n e r a l u n d e r s t a n d i n g of t h e c u r r e n t s t a t e 

of i n v e s t m e n t t h e o r y a l o n g w i t h t h e major known d e t e r m i n a n t s 

of or f a c t o r s i n f l u e n c i n g i n v e s t m e n t i s i m p o r t a n t . As 

b a c k g r o u n d t o t h e d i s c u s s i o n s of i n v e s t m e n t t h e o r y , a b r i e f 

d i s c u s s i o n of t h e n a t u r e of a n d u t i l i z a t i o n o f i n v e s t m e n t 

i n c e n t i v e s i s p r o v i d e d f i r s t . N e x t , a d i s c u s s i o n i s o f f e r e d 

which p r o v i d e s a v e r y g e n e r a l p e r s p e c t i v e o f i n v e s t m e n t 

t h e o r y . The d i s c u s s i o n w h i c h f o l l o w s n e x t d e s c r i b e s t h r e e 

major t h e o r i e s o r a p p r o a c h e s t h a t a r e c u r r e n t l y b e l i e v e d to 

p r o v i d e r e a s o n a b l e e x p l a n a t i o n s of i n v e s t m e n t b e h a v i o r . 

F o l l o w i n g t h e d i s c u s s i o n o f t h e t h r e e g e n e r a l a p p r o a c h e s , the 

h i g h l i g h t s of s e v e r a l s p e c i f i c e m p i r i c a l s t u d i e s a re 

p r e s e n t e d . The s t u d i e s i n c l u d e d r e p r e s e n t the major 
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econometric effor ts which have introduced the investment tax 

c red i t in their investment functions as an incentive device. 

After the review of specific research endeavors, a set of 

major determinants of investment which come from the 

theore t ica l and empirical discussions is summarized. The 

determinants of investment spending discussed in this chapter 

a re then considered in Chapter 4 for purposes of the 

empirical testing of this study. As may be expected, because 

of the nature of the coverage in this chapter, significant 

overlap occurs between the sections within this chapter. 

Nonetheless, the ensuing discussion serves as the foundation 

for the empirical work which follows, and ass i s t s in placing 

the work, including the r e su l t s , in an appropriate 

perspective. 

A major theme running throughout this chapter is that 

investment theory is in a s ta te of flux and that no one 

s ingle approach t o explaining investment ac t iv i ty has "risen 

to the top" t o become the one theory acceptable to most 

economic t heo r i s t s . I t is because of this perceived s ta te of 

investment theory and the fact that t h i s study uses a 

methodology that has not previously been used to examine the 

investment tax c r e d i t , that th is study is so noteworthy. The 

methodology, while based on generalized notions of investment 

theory, i s not overly constrained by prior or uncertain 

theore t ica l concepts or the biases of any one par t icular 

approach. 
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In this chapter, three well supported approaches to 

investment theory are described. Further, upon describing a 

number of empirical works in the investment literature in 

which the investment tax credit was studied, it is seen that 

many of the empirical works reviewed have based their studies 

upon one or parts of the several theoretical approaches. In 

applying the knowledge gleaned from such a review for 

purposes of this study, it becomes apparent that the 

selection of a particular approach could tend to inject a 

bias into the results of the study that could have nothing to 

do with reality. Therefore, since there could be problems 

associated with the selection of any one of the approaches, 

no one particular approach is adopted for use in this study. 

Instead, economic variables that are generally considered 

important in the various approaches to investment theory are 

discussed in this chapter and then later serve as the 

foundation for the empirical portion of this dissertation. 

The economic variables described are ones that seem to appear 

continually in the economics literature as being potentially 

important in investment theory. The variables utilized in 

the study account for the structural component of the 

fluctuation of investment activity. The details of the 

methodology adopted for this study are discussed in Chapter 

4. 
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The Utilization of Investment Incentive Devices: 

Since the early 1950s, tax systems throughout the 

non-Communist world have become replete with tax devices to 

stimulate investment spending. According to Eckstein [1962, 

p. 351], during the ten year period preceding the enactment 

of the investment tax credit when the overall trends in the 

use of policy instruments were in the direction of more 

general and less selective devices, all sorts of selective 

devices, such as depreciation allowances, investment credits 

and tax exemptions, were almost faddishly embraced to 

stimulate investment activity. 

These devices have been utilized primarily to aid in the 

achievement of long-run goals (e.g., increased productivity 

or growth rate). For instance, it is believed that devices, 

such as the investment tax credit, can be used successfully 

to expand production capabilities when substitution between 

capital and labor is possible. As a result of the additional 

capital being available to a given labor force, the 

production possibilities open to a society at any point are 

increased.[Brown, 1962, pp. 335-336]. 

With the substantial degree of attention and study given 

to the subject of investment stimulants, it is apparent that 

investment is considered to be very important in the overall 

scheme of economic strategy. Investment is considered 

important because it is believed to contribute to future 
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output, current demand, and c u r r e n t employment. Moreover, 

net investment, which i s gross investment less replacement 

investment, con t r ibu tes to ove ra l l economic growth. [Eisner , 

1978, p . 1 ] . 

In general , t a x incentives are be l ieved to s t imulate 

investment or c a p i t a l expenditures in two ways. F i r s t l y , tax 

incen t ives increase the a f t e r - t a x ra t e of r e t u r n on c a p i t a l 

by reducing the amount of t axes tha t must be paid on income 

from a s s e t s or by a f f ec t ing the timing of t h e tax payments in 

favor of the fu tu re . The higher r a t e of r e t u r n a t t r i b u t a b l e 

to the presence of an incent ive would tend to make the 

investment more appeal ing . Secondly, tax incen t ives increase 

a f i rm ' s cash flow by reducing t h e tax l i a b i l i t y . Often, the 

in te rna l - funds e f f ec t i s captured by the inc lus ion of a cash 

flow va r i ab l e in t h e investment function as a determinant of 

the speed a t which firms e l i m i n a t e any gap between t h e i r 

desired and actual stocks of c a p i t a l . CCoen, 1968, pp. 

200-201]. 

Investment Theory—A General Pe r spec t ive : 

Though many people have o f ten claimed that increased 

investment i s genera l ly good for the economy, i t i s not c lear 

as to what " s t r ings need to be pu l l ed" in o rder for the level 

of investment to i nc rea se . T h i s uncer ta in ty with investment 

incent ive s t r a t e g i e s revolves around the lack of a c lear 
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understanding of the nature of the investment function. The 

nature of the investment function has been studied, 

theorized, and debated at great length, yet there is still no 

generally accepted or acceptable theory of investment 

behavior available. We still know very little as to how 

investment decisions are made. Nonetheless, it is important 

that some of the main theoretical arguments and resultant 

investment theories be presented so that the state of the 

research in the area of the investment tax credit can be put 

into perspective and be better understood. Therefore, a 

general discussion of investment theory is presented in this 

section; furthermore, the discussion is continued at a more 

detailed level in the next section of the chapter in which 

three specific approaches to understanding investment 

activity are presented. 

Meyer and Kuh made the following remark regarding the 

state of research involving the investment function and 

resulting empirical conclusions: 

In short, the investment problem is complex and 
requires treatment of many magnitudes, each with a 
variety of dimensions. Because the problem is 
intrinsically so difficult, the literature on the 
subject reports a number of different analytical 
approaches many of them complementary but not a few 
contradictory. The basic problems arise primarily 
from different interpretations of entrepreneurial 
motives and a different emphasis given to 
alternative constraints. [Meyer and Kuh, 1966, p. 
6]. 

Musgrave adds that the question regarding the 
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effectiveness of tax policy on capital formation can not be 

answered until we know how the level of capital formation or 

investment is determined. As to the state of this particular 

type of research, he comments that: 

Empirical studies, as well as theorizing, permit 
various explanations, and most likely a complex and 
changing set of determinants is involved. Yet, 
different explanations suggest different effects of 
tax policy and call for quite different remedies. 
[Musgrave, 1963, p. 47]. 

The investment theory that has been developed has been 

applied at both a micro level and at a macro level and many 

studies have been conducted at each level. However, much of 

the investment theory that has been developed relates 

primarily to activity of individual firms. This study 

requires the application of investment theory at a macro 

level. 

The application of micro investment theory at the macro 

level has its good and bad points. The researcher must 

beware of falling into the trap of "fallacy of composition" 

— what is true of an individual firm or a number of 

individual firms may be quite false for all of business or 

for the economy as a whole. However, in a world where macro 

investment theory is undeveloped, behavior of individual 

firms must be used as a basis of understanding, hopefully 

shedding light on the problems of aggregate investment. 

[Eisner, 1978, p. 2], 
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The theo ry of inves tment a t t e m p t s t o e x p l a i n the r a t e of 

change in t h e a c t u a l s t o c k of p h y s i c a l c a p i t a l in o r d e r t o 

a c h i e v e the l e v e l of d e s i r e d s t o c k . Upon e s t a b l i s h i n g the 

d e s i r e d s tock , a firm i n i t i a t e s inves tment p r o j e c t s des igned 

to e q u a t e a c t u a l p r o p e r t y on hand w i t h t he d e s i r e d l e v e l of 

p r o p e r t y . [Kuh, 1 9 6 3 ( a ) , p . 2 6 0 ] . I t i s assumed t h a t 

subsequen t t o a change in d e s i r e d c a p i t a l , a c e r t a i n 

p r o p o r t i o n of t h e r e s u l t i n g e x p e n d i t u r e t a k e s p l a c e over t ime 

because of t h e va ry ing amounts of t ime r e q u i r e d in 

f o r m u l a t i n g p l a n s , a p p r o p r i a t i n g funds, p l a c i n g o r d e r s , and 

so on . 

One of t h e un re so lved i s s u e s r e l a t e s t o the 

s p e c i f i c a t i o n of t h e move from the a c t u a l l e v e l of c a p i t a l t o 

the d e s i r e d l e v e l of c a p i t a l . The q u e s t i o n s s u r r o u n d i n g t h i s 

i s s u e dea l n o t only w i t h t he f a c t o r s and the r e l a t i v e 

impor tance of each of the f a c t o r s t h a t p u r p o r t e d l y e f f e c t 

i nves tmen t spend ing bu t a l s o t h e exac t n a t u r e of t h e i r 

mathemat ica l s p e c i f i c a t i o n . From Jorgenson and S i e b e r t ' s 

p e r s p e c t i v e , 

. . . c a p i t a l i s a d j u s t e d toward i t s d e s i r e d l e v e l by 
a c e r t a i n p r o p o r t i o n of t h e d i s c r e p a n c y between 
d e s i r e d and a c t u a l c a p i t a l in each p e r i o d . . . . 
A l t e r n a t i v e l y , a c t u a l c a p i t a l may by r e p r e s e n t e d a s 
a weighted average of a l l p a s t l e v e l s of d e s i r e d 
c a p i t a l . [ Jo rgenson and S i e b e r t , 1968, p . 6 8 2 ] . 

Gross inves tment i s g e n e r a l l y def ined a s t he sum of 

rep lacement inves tment and ne t i nves tmen t . Inves tment 
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spending incurred to replace existing capital stock is 

typically modelled as a function of the level of the existing 

capital stock. Therefore, ati the stock of capital becomes 

larger, investment spending which would be needed to replace 

the worn out and obsolete of that stock would also increase. 

Some of the different mechanisms and theories which have been 

suggested to explain the change from the actual level to the 

desired level of capital stock are discussed later in this 

chapter. 

Perhaps unfortunately from the standpoint of scientific 

inquiry, expectations or anticipations concerning the future 

in general and specific aspects of the future play a crucial 

role in business investment decision-making. However, in 

current and previous econometric work, researchers are 

generally constrained to using past and current data. 

Attempts have been made to project expectations of the future 

with ex post data on sales, output, existing capital, 

inventories, and existing prices and costs. Likewise, 

individual businessmen try to anticipate the future on the 

basis of past and current data in their work. However, 

neither researchers nor business decisionmakers can be 

certain that relations extrapolated from the past truthfully 

and consistently relate to the future. It is believed that 

when such data are substituted for expectations of the 

future, formidable problems or errors in variables or 

explicit misspecification of the relations to be estimated 

result. [Eisner, 1978, pp. 5 and 13]. 
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The businessmen's and economists' lack of ability to 

predict investment is a problem that apparently contributes 

to the failure of understanding the investment function. The 

best efforts to understand the interface of expectations and 

the investment function have only produced proxies for 

investment expectations, such as profits and output. Indeed, 

it is this lack of understanding of investment expectations 

which prompts the following observation: 

We may conjecture that it is these underlying 
expectational issues as much as omitted variables 
and ill-fitting functional forms that contribute 
both to the persistently large proportions of 
unexplained variance (in structural investment 
functions) and to the differences in parametric 
estimates from different structurings of frequently 
identical samples. [Eisner, 1978, p. 192]. 

Investment is the sum of investment for expansion, which 

is generated by an increase in the desired level of capital 

stock, plus investment for replacement. In addition to 

modelling the move between actual capital and desired 

capital, it is very important that a model for replacement 

investment be specified since replacement investment 

predominates in investment expenditures, at least at the 

aggregate level. Generally, it is assumed that replacement 

investment is proportional to capital stock. A simple model 

of replacement investment that has been widely adopted for 

empirical work is one in which replacement is proportional to 
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actual capital stock. "The justification for this assumption 

is that the appropriate model for replacement is ... the 

infinite stream of replacements generated by a single 

investment; in the language of probability theory, 

replacement is a recurrent event." [Jorgenson, 1963, p.251]. 

Moreover, "this model of replacement investment can be 

supported on grounds of empirical validity." The 

proportionality model of replacement investment has proved 

satisfactory on repeated empirical tests on the aggregate 

level and with individual firms. [Jorgenson and Siebert, 

1968, p. 682]. 

The above general rendering of the theory of investment 

serves as a springboard for the discussion which follows. 

Three different and more detailed approaches to understanding 

investment activity are detailed below in the next section. 

These approaches are based on some of the notions previously 

discussed. Each of the approaches are supported within the 

economics community and offer reasonable explanations to 

investment activity. The approaches which are discussed here 

are: the profit maximization or marginal approach, the 

acceleration approach, and the neoclassical approach. 

Three Approaches to Investment Theory: 

As mentioned in the previous section, micro economic 

theory is generally applied when studying investment activity 
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at both the micro and macro levels. Investment studies at 

the macro level have relied upon micro theory because of the 

lack of development of macro investment theory. This study 

examines the effectiveness of the investment tax credit at a 

macro level and must also necessarily be based upon micro 

economic investment theory. The approaches to investment 

theory that are described below are all grounded at a micro 

level. 

Profit Maximization or Marginal Approach-

The application of the calculus as an economic tool 
in the middle and late nineteenth century at least 
partially accounts for a marginal approach to 
explaining investment behavior. The entrepreneur's 
investment activities, as well as his other 
business-related activities, are viewed as a 
function of his sole objective — profit 
maximization. Given the assumption of a profit 
maximization goal, the two primary determinants of 
investment are (1) the cost of capital equipment, 
and (2) the market rate of interest. [Wunder, 
1978, p. 19]. 

With this approach, it is assumed that the business 

manager maximizes profit by comparing the present value of a 

stream of net receipts expected from a particular investment 

with the cost of acquiring it. Under such an approach, an 

investment opportunity may be taken if the present value of 

the stream of net benefits arising from such investment is 

positive. On the other hand, an investment opportunity 

should not be taken if the net present value of the project 
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is negative. In a more complicated setting, difficulties may 

arise if various investment opportunities are interdependent. 

Conceivably, the adoption of any one project might change the 

net present value of another one. The implication for cases 

such as this is to invest in that set of projects whose 

combined payment stream has the maximum net present value. 

It is generally assumed that the firm has access to the 

capital market and that the stream of revenues is uncertain. 

The determination of the present value of the potential 

investment requires some discount rate both for uncertainty 

and for the cost of capital to the firm. [Brown, 1962, 

p. 336]. Interest rates are thus central to marginal 

theories; their relation to the volume of investment has been 

the object of many empirical inquiries. [Meyer and Kuh, 

1966, p. 8]. 

The rate of interest has generally been included in this 

and other approaches (described below) to measure the cost of 

raising money through a debt issue which would sometimes be a 

necessary condition before acquiring investment goods. 

Grunfeld [1966] was impressed with the influence that the 

interest rate had upon the investment decision when he 

concluded that "... for the corporations analyzed, the rate 

of interest seemed to exert a stronger influence on 

investment decisions than what would be expected from the 

results of previous studies." [Grunfeld, 1966, p. 211]. In 

Anderson's [1967] study of the determinants of investment, 
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the role of the interest rate was highly significant in each 

case that he noted. Further, it was noted that investment is 

a decreasing function of the rate of interest and that the 

rate is not dependent upon the firm's internal structure. 

[Anderson, 1967, p. 424]. 

Nonetheless, as time has passed and as institutional 

changes have occurred, the maximination of utility rather 

than profits has been considered. As for a general 

criterion, it is usually said that individuals maximize 

utility and firms maximize profits. However, with this 

approach as it relates to a firm's investment decisions, a 

firm may wish to consider things (e.g., public opinion, 

social welfare, environmental impact, etc. ) that are not 

directly profit related as well as considering profits. In 

such a case, the optimization process is conducted so that a 

firm's affairs are arranged in order that its preferences are 

best satisfied. This optimization process is referred to as 

the maximization of utility. Thus, a firm whose managers are 

acting rationally, may conduct it activities and make those 

investments which maximize the firm's utility. Consequently, 

the entrepreneur has been taken out of an one-dimensional 

behavioral model and placed in an environment characterized 

by an uncertainty as to the decision variables that were 

involved in an investment decision. As a result of this 

modification, the entrepreneur has been placed in a position 

of maximizing either profits or utility. [Meyer and Kuh, 

1966, p. 10]. 
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Accelerator Approach-

A s t r i c t construction of the accelerator approach to 

investment decisions suggests that investment expenditures in 

a given period are a l inear function of the r a t e of change of 

output. I t is believed that output "measures the 

expectational and capacity u t i l i za t ion effects embodied in 

current levels of operation."[Meyer and Kuh, 1966, p. 65], 

In other words, investment will increase when sales 

experience a non-temporary increase if existing capacity is 

already fully ut i l ized and if sufficient funds are available 

to finance the acquisit ion of new capi ta l goods. [Meyer and 

Kuh, 1966, pp. 121-122], Explicit in the theory is the 

concept that a change in desired capi ta l will p rec ip i ta te the 

i n i t i a t i o n of investment projects . 

Although this approach in explaining investment has been 

very popular because of i t s r e l a t ive simplicity, this 

simplicity and some of the explici t and implicit assumptions 

have been cr i t ic ized and have led to a number of variat ions 

of the basic accelerator model. 

Jorgenson and Siebert make the following comment 

re la t ing to the general accelerator theory and the plethora 

of modifications: 

The firm is taken to have a desired level of 
capi ta l , determined by long-run considerations. 
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The precise specification of the desired level of 
capital has been the subject of a wide variety of 
alternative theories of investment behavior. The 
alternative theories do agree, however, on the 
validity of the fundamental flexible accelerator 
mechanism for translating changes in desired 
capital into actual investment expenditures. 
[Jorgenson and Sieb^rt, 1968, pp. 681-682]. 

Some of the criticisms of the basic accelerator approach 

which serve as the basis for some of these variations follow. 

The basic assumption of the accelerator model is that 

the desired capital stock is a constant multiple of output. 

That is, the implication of this approach is that the desired 

investment fluctuates "instantaneously" with output. As a 

result, the swings in investment spending would tend to be 

erratic and violent; however, the fact is that nonresidential 

capital stock changes slowly over time and is much less 

variable than a strict accelerator model would imply. To 

account for this slow reaction to output, some modifications 

have added "flexibility" in the form of distributed lag 

coefficients, by spreading out the reaction of the capital 

stock over a number of time periods. [Clark, 1979, pp. 

77-78]. 

A very critical assumption that has generated 

alterations to the basic theory is that, prior to an increase 

in output, firms must not have excess capacity. Since excess 

capacity is frequently observed in reality, attempts have 

been made to alter the accelerator model to fit these facts. 

[Meyer and Kuh, 1966, p. 14]. In the empirical studies of 
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Chenery [1952] and Koyck [1954], this aspect was considered 

and it was noted that high levels of investment expenditure 

are associated with high ratios of output to capital. Strong 

empirical results from work performed by Kuh [1963(b)], 

Eisner [1962, 1963, 1967], and Hickman [1965] also support 

the flexibility associated with the incorporation of capacity 

utilization. [Jorgenson and Siebert, 1968, pp. 683 and 685]. 

Eisner [1967] concluded that a prime determinant of capital 

expenditures is the relation between expected future demand 

and existing capacity: If any expected increased future 

demand can be met by existing excess capacity, then new 

investment spending will not likely be incurred; on the other 

hand, if the expected increased demand can not be met with 

any existing excess capacity, then new investment would be 

necessary. [Eisner, 1967, p. 364]. 

Eckstein [1962] considered this issue of capacity 

utilization in a theoretical perspective particularly as it 

relates to the effectiveness of tax incentives, such as the 

investment tax credit. He conceded that capacity utilization 

would be a factor in the effectiveness of the investment tax 

credit; however, distributional characteristics of the 

capacity utilization attribute and other factors need be 

considered: 

...some positive effects [of tax incentives] even 
are inevitable [in periods of excess capacity], 
since the distribution of excess capacity is not 
uniform and some cost-saving investment will pay 
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even with excess capacity. On the other hand, the 
effect will be greater in better times, when more 
businesses find their financial resources strained 
in relation to their investment opportunities. 
[Eckstein, 1962, p. 353]. 

One of the other factors alluded to above by Eckstein is 

undoubtedly the nebulous "indicators of technical change" 

variable. This variable also tends to affect the timing of 

an investment expenditure. The term technical change 

generally encompasses the independently or exogenously 

determined changes in the production process 

Technological change cuts a number of ways in its 
effect upon investment demand. By accelerating the 
obsolescence of capital specific to outdated 
processes it has a direct effect in increasing 
investment demand. However, to the extent that 
current technological change generates an 
expectation of further change in the future, the 
impulse to acquire new capital goods may be 
restrained. [Eisner and Strotz, 1963, p. 121]. 

Further, 

technological advance may be either labor 
saving or capital saving and so, even though it may 
be expected to result in a diminution of cost and 
expansion of industry output, it is by no means 
certain that it must lead to an increase in the 
amount of capital devoted to the industry. [Eisner 
and Strotz, 1963, p. 66]. 

Musgrave [1963] contends that even though the dynamic 

aspects of investment is the main process accounted for in 

the accelerator theory, it does not provide a full 

explanation of investment behavior. "To be sure, investment 
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w i l l not occur u n l e s s i n v e s t o r s see a p r o s p e c t i v e demand for 

the goods which t h e new c a p i t a l equipment i s t o p r o d u c e . " 

[Musgrave, 1963, p . 5 1 ] . T h e r e f o r e , m o d i f i c a t i o n s t o t he 

g e n e r a l a c c e l e r a t o r model h a v e been made which encompass 

impor t an t i n s t i t u t i o n a l c o n s t r a i n t s such as t h e r o l e of 

e x p e c t a t i o n s and p r o f i t m a x i m i z a t i o n . Many r e s p e c t e d 

economis t s , in f a c t , b e l i e v e t h a t p r o f i t s and high p r o f i t 

e x p e c t a t i o n s (and hence demand) a r e major d e t e r m i n a n t s of 

b u s i n e s s inves tment and t h a t t h e f a c t o r s f i t in wel l w i t h t h e 

a c c e l e r a t o r t h e o r y . [ E i s n e r , 1 9 6 3 , p . 2 3 7 ] . 

Two a l t e r n a t i v e r a t i o n a l i z a t i o n s of t h i s p r o f i t o r i e n t e d 

a c c e l e r a t o r model have been o f f e r e d . F i r s t l y , T inbe rgen 

[1939] a r g u e s t h a t r e a l i z e d p r o f i t s measure expected p r o f i t s 

and t h a t " i t i s a lmos t t a u t o l o g y t o say t h a t i nves tmen t i s 

governed by p r o f i t e x p e c t a t i o n s . " [ T i n b e r g e n , 1939, p . 3 4 ] . 

Secondly, t he r a t e of i nves tmen t may be c o n s t r a i n e d by the 

a v a i l a b i l i t y of funds . [ Jo rgenson and S i e b e r t , 1 9 6 8 , p . 

683] . 

P r o f i t maximiza t ion t h e o r i e s (whether t h e y be a member 

of an a c c e l e r a t o r t h e o r e t i c a l c l a s s i f i c a t i o n o r o t h e r w i s e ) 

have b rough t i n t o prominence t h e r o l e of e x p e c t a t i o n s and 

cos t c o n s i d e r a t i o n s . As Tinbergen [1939] s u g g e s t s , the 

c u r r e n t and p a s t r e a l i z e d p r o f i t s measure e x p e c t e d p r o f i t s of 

the f u t u r e . 

Inves tmen t spending h a s l o n g been p e r c e i v e d a s being 

r e l a t e d e s s e n t i a l l y to e x p e c t a t i o n s about the f u t u r e . The 
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anticipated profitability of an acquisition depends on a 

number of things, including expectations of future demand. 

Meyer and Kuh [1966] suggest that net income, being about as 

pure a current measure of a firm's profit expectations as is 

available, also accounts for a large percentage of the 

liquidity flowing into individual firms. [Meyer and Kuh, 

1966, pp. 65-66]. Assuming that profit expectations do 

determine investment behavior, Jorgenson and Siebert [1968] 

also concluded that "the main candidate variable for the 

expectational hypothesis is simply net income after tax, a 

secondary candidate being gross operating profit." 

[Jorgenson and Siebert, 1968, p. 685], Eisner suggests that 

profits have an impact on the timing of investment rather 

than on the long-run magnitude of spending. [Eisner, 1978, 

p. 190]. 

However, it has been argued that realized profits do not 

necessarily measure expected profits and that "even the 

assertion that expected profits govern investment is far from 

being a tautology." [Grunfeld, 1966, p. 215]. He suggests 

that the profits variable probably plays the role of a 

surrogate in that it tends to be correlated with some of the 

main forces impacting upon investment. [Grunfeld, 1966, p. 

211]. 

Others suggest that it is almost obvious that in a free 

enterprise society the prospect of increased profit is a very 

important ingredient of business decisions, and that it is 
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t h i s f ac to r tha t d r ives an e f f i c i e n t a l l oca t i on mechanism in 

the market. [Musgrave, 1963, p . 53]. However, many 

" theor ies in t h i s category are too general t o be usefu l , 

except in the normative sense, and tend to ignore numerous 

features of the i n v e s t o r ' s mil ieu tha t are l i k e l y t o be 

important t o a decision-maker." [Meyer and Kuh, 1966, p . 

21] . 

The a v a i l a b i l i t y of funds r a t i o n a l i z a t i o n of the p r o f i t s 

oriented acce l e ra to r model has in t r igued many r e sea rche r s . A 

very popular understanding of t h i s r e l a t i o n s h i p i s that when 

a firm ob ta ins a l a r g e amount of p r o f i t s , they wi l l usua l ly 

be in the form of very l iquid a s s e t s and tha t very often 

these l i q u i d a s s e t s wi l l be spent on c a p i t a l goods. 

[Grunfeld, 1966, pp. 219-220]. I t i s c l e a r , however, that 

the propensi ty to inves t i s almost c e r t a i n l y not r e l a t e d one 

to one to the a v a i l a b i l i t y of i n t e r n a l funds. Obviously, a 

p r o f i t maximizing manager w i l l use the funds in an 

a l t e r n a t i v e project i f the r a t e of re turn i s higher from the 

a l t e r n a t i v e project than if the fixed a s se t s are acqui red . 

Meyer and Kuh [1966] suggest t ha t many empirical e f f o r t s 

have s t r e s sed the importance of the l i q u i d i t y r e s t r a i n t . In 

fac t , they s t a t e that " . . . b y far the most outs tanding aspect 

of the d i r e c t i n q u i r i e s is t h e i r v i r t u a l unanimity in f inding 

t ha t i n t e r n a l l i q u i d i t y cons idera t ions and a s t rong 

preference for i n t e r n a l f inancing are prime fac to r s in 

determining the volume of investment."[Meyer and Kuh, 1966, 
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p . 1 7 ] . Over t ime , t h r e e c o n f l i c t i n g o p i n i o n s or views have 

evo lved r e g a r d i n g the r e l a t i o n s h i p between l i q u i d i t y and 

i nves tmen t over t h e c o u r s e of the b u s i n e s s c y c l e . 

I n t h e f i r s t of t he se v i e w s , t h e l i q u i d i t y 
r e s t r a i n t i s h e l d to be i n o p e r a t i v e i n t imes of 
r e c e s s i o n but e f f e c t i v e under p r o s p e r o u s 
c o n d i t i o n s ; t h a t i s , i n a r e c e s s i o n inves tmen t 
o u t l a y s a r e c u r t a i l e d f a r s h o r t of a v a i l a b l e funds 
whi le du r ing a n upswing burgeoning optimism 
o v e r t a x e s t h e a v a i l a b l e l i q u i d i t y . The second view 
j u s t r e v e r s e s t h i s c y c l i c a l r e l a t i o n s h i p , in t h e 
b e l i e f t h a t money becomes s c a r c e in a downturn 
b e c a u s e of r e s t r i c t e d p r o f i t inf lows and tougher 
c r e d i t r e q u i r e m e n t s and, c o n v e r s e l y , p l e n t i f u l i n a 
boom b e c a u s e of oppos i t e c o n d i t i o n s . F i n a l l y , a 
t h i r d group ho lds t h a t the c r e d i t r e s t r a i n t i s 
a lways o p e r a t i v e , wi th t h e s u p p l y and demand cu rves 
fo r funds s h i f t i n g t o g e t h e r i n s y n c h r o n i z a t i o n over 
t h e c o u r s e of the c y c l e . [Meyer and Kuh, 1966, p p . 
1 1 7 - 1 1 8 ] . 

When t r y i n g t o d e c i d e upon t h e c redence of t he funds 

a v a i l a b i l i t y a t t r i b u t e in t h e a c c e l e r a t o r t h e o r y , i t must be 

n o t e d t h a t c o r p o r a t e managers a c t as i f t h e y p r e f e r r e d 

i n t e r n a l funds t o e x t e r n a l funds and t h a t a p p r o x i m a t e l y 

t h r e e - q u a r t e r s of t o t a l funds s o u r c e s in t h e manufac tu r ing 

s e c t o r come from i n t e r n a l funds . [Kuh, 1 9 6 3 ( a ) , p . 2 6 3 ] , 

N o n e t h e l e s s , the major p r o p o s i t i o n s t h a t emerge from 

t h i s approach a r e t h a t as the n e t p r o f i t s g e t l a r g e r , t h e 

i n t e r n a l l y g e n e r a t e d funds become l a r g e r ( g ive n a normal 

d i v i d e n d p a t t e r n ) and t h a t a s i n t e r n a l funds become g r e a t e r , 

t h e r a t e of inves tment w i l l b e g r e a t e r . 

I n a t t e m p t i n g to j u s t i f y t h e o r e t i c a l l y t h e a d d i t i o n of a 

p r o f i t s term t o an a c c e l e r a t o r i nves tmen t e q u a t i o n , two b r o a d 
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p o i n t s a r i s e . F i r s t l y , c h a n g e s i n p r o f i t s s h o u l d c o n v e y some 

i n f o r m a t i o n a b o u t t h e f u t u r e p r o f i t a b i l i t y of t h e f i r m and 

t h e r e q u i s i t e l e v e l of c a p i t a l s t o c k . S e c o n d l y , i n t e r n a l 

f u n d s c o u l d be l e s s c o s t l y t h a n e x t e r n a l f i n a n c e i f t h e 

m a r k e t f o r b o r r o w e d f u n d s i s i m p e r f e c t . L a r g e r a m o u n t s of 

i n t e r n a l f u n d s a v a i l a b l e migh t t h e r e b y l o w e r f i n a n c i n g c o s t s 

a n d i n c r e a s e i n v e s t m e n t demand. [ C l a r k , 1 9 7 9 , p . 8 1 ] . 

To s u m m a r i z e , Meyer and Kuh [ 1 9 6 6 ] s u g g e s t t h a t t h e 

a c c e l e r a t o r a p p r o a c h h a s g i v e n b i r t h t o two a d d i t i o n a l 

t h e o r i e s , a n d t h e r e now e x i s t t h r e e d i s t i n c t t h e o r i e s of 

i n v e s t m e n t b a s e d upon t h i s a p p r o a c h : t h e o r i g i n a l t h e o r y 

b a s e d on c h a n g e s i n o u t p u t , a c a p a c i t y u t i l i z a t i o n t h e o r y , 

a n d a p r o f i t - o r i e n t e d a p p r o a c h . [Meyer and Kuh, 1 9 6 6 , p . 1 6 ] . 

N e o c l a s s i c a l A p p r o a c h -

The n e o c l a s s i c a l a p p r o a c h t o u n d e r s t a n d i n g i n v e s t m e n t 

b e h a v i o r h a s r e c e i v e d a l a r g e d e g r e e of a t t e n t i o n b e c a u s e of 

t h e i n c l u s i o n of a f e a t u r e t h a t i s n o t p r e s e n t i n t h e o t h e r 

a p p r o a c h e s d i s c u s s e d . I n t h e n e o c l a s s i c a l m o d e l , i n v e s t m e n t 

d e p e n d s on a n a t t r i b u t e c a l l e d t h e r e n t a l p r i c e of c a p i t a l . 

T h i s a p p r o a c h i s b a s e d on t h e n e o c l a s s i c a l p r i n c i p l e t h a t t h e 

o p t i m a l c o m b i n a t i o n of f a c t o r i n p u t s s h o u l d b e a f u n c t i o n of 

t h e i r r e l a t i v e p r i c e s . [ C l a r k , 1 9 7 9 , p p . 8 1 - 8 2 ] . T h a t i s , 

t h e demand f o r c a p i t a l c h a n g e s i n r e s p o n s e t o c h a n g e s i n 

r e l a t i v e f a c t o r ( e . g . , l a b o r and c a p i t a l ) p r i c e s o r t h e r a t i o 

o f f a c t o r p r i c e s t o t h e p r i c e of o u t p u t . [ J o r g b n s o n , 1 9 6 3 , 
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p. 247]. The essentials of the theory of optimal capital 

accumulation within the neoclassical framework follow. 

The theory can be approached from two alternative and 

equivalent points of view. The firm's objective is either to 

maximize its market value or to maximize its profit. In 

either case, the firm is subject to a production function 

which relates the flow of output to flows of labor and 

capital services. With the maximization of the market value 

of the firm, the firm is treated as accumulating assets in 

order to supply capital services to itself. In such a case, 

the marginal product of each current input is considered 

equal to its real price and the marginal product of each 

capital service is equal to its real rental. Under the 

second point of view, the firm is treated as renting assets, 

either from itself or from another firm, in order to obtain 

capital services. In this case, profits are determined by 

comparing the current revenue and the current outlay less the 

rental value of capital services. [Hall and Jorgenson, 1971, 

p. 12]. Capital is accumulated to provide capital services 

which are inputs to the production process. The relationship 

between inputs and the output is summarized in a production 

function. 

More specifically, under the assumption that firms 

behave so as to maximize their profits and that the markets 

for their output are perfectly competitive, a firm's "desired 

level of capital can be derived from the condition that the 
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v a l u e of t h e marginal p r o d u c t of c a p i t a l should be e q u a l t o 

t h e r e n t a l p r i c e of c a p i t a l . " A l so , i n t h e d e t e r m i n a t i o n of 

t h e d e s i r e d l e v e l of c a p i t a l s t o c k , t h e flow of c a p i t a l 

s e r v i c e s i s assumed t o be p r o p o r t i o n a l t o c a p i t a l s t o c k . 

[ H a l l and J o r g e n s o n , 1967, p . 3 9 6 ] . That i s , i n t h e 

n e o c l a s s i c a l t h e o r y of i nves tmen t , t h e d e s i r e d c a p i t a l s tock 

i s equal t o o u t p u t d e f l a t e d by t h e p r i c e of c a p i t a l s e r v i c e s 

o r the r e n t a l p r i c e of c a p i t a l . Th i s p r i c e of c a p i t a l , in 

t u r n , depends on t h e p r i c e of i n v e s t m e n t goods , t h e c o s t of 

c a p i t a l , and the t ax s t r u c t u r e . 

The f e a t u r e of p r ime impor tance i n the n e o c l a s s i c a l 

app roach i s t he r e n t a l p r i c e of c a p i t a l o r p r i c e of c a p i t a l 

s e r v i c e s . I t i s main ly t h i s f a c t o r t h a t p r o v i d e s e v i d e n c e of 

t h e d i f f e r e n t i a t i o n between t h i s and o t h e r t h e o r i e s or 

a p p r o a c h e s . This v a r i a b l e a t t e m p t s t o p r o v i d e a measure of 

t h e cos t of t h e u t i l i z a t i o n of f a c i l i t i e s . Under t he 

n e o c l a s s i c a l f o r m u l a t i o n , as t h e cos t of p r o v i d i n g c a p i t a l 

s e r v i c e s i n c r e a s e s , t h e d e s i r e d l e v e l of c a p i t a l s t o c k would 

d e c r e a s e , assuming a l l o t h e r f a c t o r s remain c o n s t a n t . 

J o r g e n s o n [1967] s t a t e s t h a t the r e n t a l p r i c e of c a p i t a l 

v a r i a b l e i s t o c a p t u r e t h e r o l e of r e l a t i v e p r i c e s and f a c t o r 

c o s t s in d e t e r m i n i n g the d e s i r e d c a p i t a l s tock and in 

i n f l u e n c i n g the r a t e of i n v e s t m e n t . The v a r i a b l e i s t o 

measure some combina t ion of " t h e r a t e of i n t e r e s t , t h e l e v e l 

o f stock p r i c e s , t h e p r i c e of i nves tmen t goods, and changes 

i n the p r i c e of i nves tmen t g o o d s . " [ J o r g e n s o n , 1967, p . 1 3 5 ] . 
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Sunley describes the variable as being "the price which a 

business firm must pay (or impute to itself) for the use of 

capital assets. It is the price for the use of physical 

capital just as the wage rate is the price for the use of 

labor services. It includes an amount for capital recovery, 

a net after-tax return on the amount invested, and the tax on 

this income." [Sunley, 1973, p. 210]. Coen [1975] suggests 

that this rental price of capital variable, or the price paid 

for the use of one machine for one period, can be 

conceptualized as consisting of two components. The first 

component is the amount of interest a firm must pay each 

period on funds borrowed to finance an initial investment. 

The second component is the present value of the cost of all 

future replacements needed to maintain one unit of capital. 

"It represents, then, the replacement expense per period 

expressed as an annuity whose present value equals the 

present value of the cost of all future replacements. [Coen, 

1975, p. 62]. In a competitive market, this rental price of 

capital will "clear the market for machine services, equating 

the quantity supplied by capitalists to the quantity demanded 

by firms for use in production." [Bradford, 1980, p. 284] 

Generally speaking, empirical evidence supports the 

contention that the explanatory power of investment models is 

improved when the rental price of capital is included. 

[Arnold, 1975, p. 32]. However, this is not to imply that 

the mathematical specification has been firmly established. 
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To the contrary, the proper specification of the variable has 

not yet been established. In fact, Jorgenson (who is usually 

attributed with the development of this variable and its 

inclusion in an investment theory) used several different 

specifications of the factor in his works. 

Some, in contrast, would argue that the rental price of 

capital variable has not added much to the state of 

investment theory. The contention is made that it is 

sometimes difficult to offer an adequate conceptual 

understanding of the variable, and it seems that it is even 

more difficult to operationalize the variable. 

In explaining the apparent failure of this 
variable, ... (it is suggested) ... that a good 
part of the problem may stem from (the) inability 
to measure properly the cost of capital due, for 
example, to such things as measurement error, 
aggregation bias, or inadequate information on 
expectations. Because these difficulties plague 
most macro-economic efforts, the distinguishing 
feature of the present case is that the variable of 
concern does not seem to "work." [Goldfeld, 1979, 
p. 118]. 

Not only have there been suggested changes to the 

specification of the rental price of capital variable, but 

there have also been attempts to amend the neoclassical model 

in general terms. For example, Bischoff [1971] modifies the 

model based upon the empirical observation that most 

modifications in the capital-output ratio are embodied in new 

investment and that existing capital goods are less often 

modified in response to fluctuations in the relative price of 

inputs. 
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Jorgenson [1963] admits that previous attempts to 

appropriately specify the neoclassical theory of capital have 

fallen short of a "correct" formulation of the theory. As a 

resu l t , the val idi ty of the neoclassical theory remains 

uncertain. [Jorgenson, 1963, pp. 247-248]. This assessment 

apparently is s t i l l valid because Hendershott and Hu C1981] 

commented that "considerable controversy exis ts" over the 

appropriate specification of the rental pr ice of capi ta l 

variable. The variable must be accurately measured in order 

for the neoclassical approach to capture the impact of 

investment correctly. [Hendershott and Hu, 1981, p. 87] . 

Under the neoclassical approach, therefore, the effects 

of tax policy on investment behavior enter the investment 

function through the rental price of capi ta l var iable . A 

change in the tax policy changes the renta l value of capi ta l 

input in several possible ways. The rental pr ice of capi ta l 

i s a function of the rate of return, the price of investment 

goods, and the tax treatment of business income, and as such, 

a tax policy change could affect any of the elements of the 

factor. A change in the rental price of capital results in a 

change in the desired level of capi ta l stock. A change in 

the desired level of capi ta l stock will then lead ei ther to 

an acquisit ion or disposition of capi tal assets to bring the 

actual level of capital in line with the desired level of 

cap i ta l . [Hall and Jorgenson, 1967, pp. 391-392 and 397]. 
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Upon the review of several approaches available to 

explain investment behavior, one economist concludes that the 

general thrust of the neoclassical approach is worthy of 

debate and continued study; however, to gain a clearer 

understanding of its value, this continued debate and study 

is a necessity: 

While the inclusion of relative prices is a step in 
the right direction by theoretical standards, 
empirically it could be either better or worse.... 
[The neoclassical model, including the rental price 
of capital element] arises from strong simplifying 
assumptions about the way the relative price of 
capital services affect change in the capital 
stock; these assumptions may or may not be 
empirically valid. [Clark, 1979, pp. 82-83]. 

Evaluation of the Three Approaches-

Attempts have been made to determine which theory does 

the "best" job of explaining investment activity. This 

endeavor is important because the alternative approaches to 

investment behavior provide widely different implications for 

the determination of investment, for the time structure of 

the investment process, and therefore, for the effectiveness 

of tax incentives such as the investment tax credit. Although 

this endeavor is of upmost importance, clear success in 

determining the best theoretical approach has not yet been 

achieved. 

Jorgenson and Siebert [1968] examined several approaches 
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to viewing investment activity. They concluded that the 

neoclassical approach to investment behavior was superior to 

the alternative theories that were included in their study: 

Capital utilization (output) theory, profit expectations 

theories, and the internal funds theory. [Jorgenson and 

Siebert, 1968, pp. 705-706]. These alternative theories are 

all variations of the basic accelerator approach which were 

discussed earlier. 

Jorgenson, Hunter, and Nadiri [1970] assessed four 

alternative models by fitting data from 1949 to 1964 to 15 

manufacturing industries. One model that they tested 

stressed the rental price of capital asset services; another 

model stressed the role of changes in business sales and 

business profits; another model stressed financial factors 

such as internal cash flow, interest rates, long-term debt 

capacity, and accrued tax liabilities; and the last model 

stressed financial factors such as cash flow, interest rates, 

and the rate of change of stock prices. The conclusion from 

the appraisal of the four models varied depending on the 

particular criterion used for determining which model was the 

"best." 

Bischoff [1971(b)] also conducted a test in which he 

fitted quarterly data for 1953-1968 to five investment 

models. Once again, the determination of the "best" model 

was dependent upon the particular criterion selected. 

Elliott questioned the results of the Jorgenson and 



www.manaraa.com

73 

Siebert study and the generalizations that the authors made 

from their work. He did not comment on any other comparative 

studies. Elliott indicated the overall results must be 

questioned because the study was "based upon a rather meager 

sample (fifteen firms) given the apparently general 

objectives of their work." [Elliott, 1973, p. 195]. 

Elliott went on to conduct an enlarged test of his own 

and concluded that the Jorgenson and Siebert results should 

be interpreted as having no general implications beyond their 

sample. Elliott's research showed that the liquidity 

explanation of investment (i.e., a variation of the 

accelerator approach) was among the most effective theories 

available. However, Elliott finally concluded that his 

results were not necessarily indicative of the final and true 

understanding of investment behavior, but rather that the 

"most relevant explanatory model for individual corporate 

investment behavior [is still] ... an open question in need 

of inquiry. "[Elliott, 1973, p. 207]. 

The GAO makes the following comment regarding the 

efforts that have been made to appraise alternative theories 

and their resulting models: 

Attempts to appraise alternative econometric models 
of investment "behavior on the basis of accepted 
standards of validity of specification, such as 
goodness of fit and absence of correlation in the 
underlying errors, reveals that the information 
already available is insufficient to provide a 
basis for comparison. [Report by the Comptroller 
General, 1978, p. 15]. 
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It is apparent that each of the theories is "reasonable" 

in it approach, even though each approach includes a 

different subset of economic variables, or at the very least, 

the relative emphasis placed on the variables varies between 

approaches. As discussed above, the marginal approach 

includes profits, cashflow, and interest rate as the critical 

subset of economic variables. Output, profits, cashflow, 

interest rate, capital stock, capacity utilization, and 

technological indicators are factors that are often 

considered when utilizing an accelerator approach. The 

neoclassical approach considers output, profits, interest 

rate, rental price of capital, capital stock, and 

technological indicators to be important factors that should 

be taken into account. These variables mentioned may either 

be explicitly considered in the approaches or they may be 

implicitly considered, in which case their inclusion could 

come about through the assumptions on which the approaches 

are based. It is not clear which particular subset of 

economic variables does the best job of explaining investment 

activity or what the ideal relative relationship to each 

other should be. 

Therefore, it appears that the uncertainty emanating 

from these approaches is rooted in a lack of understanding as 

to the variables that should be considered and their 

relationship to each other. Further, in trying to evaluate 

the "goodness" of the different approaches, agreement has not 
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been reached as to the criteria or methodology that should be 

used in the evaluation or even if sufficient information is 

available to make such an evaluation. 

This study, for which the methodology is described in 

detail in Chapter 4, examines the impact of the investment 

tax credit by utilizing an approach that has not been used 

before which circumvents much of the above uncertainty. 

However, some of the basic influential economic variables 

mentioned in the above discussion are utilized in this study. 

Summary-

The preceding discussion has presented several 

recognized variations of the theory of investment behavior. 

The three basic approaches to understanding investment 

activity that were presented were: the profit maximization or 

marginal approach; the accelerator approach, which has 

several variations in which different attributes (i.e., 

output, capacity utilization, profits, availability of 

internal funds) are particularly emphasized; and the 

neoclassical approach. Each method seems to provide a 

reasonable explanation of investment activity; however, 

agreement has not been reached as to the particular method 

which best explains investment activity. 
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A Review of Prev ious S t u d i e s : 

This p o r t i o n of the c h a p t e r i n c l u d e s a review of 

r e l e v a n t l i t e r a t u r e i n which t h e e f f e c t i v e n e s s of t he 

inves tment t a x c r e d i t on t he l e v e l of inves tmen t spending i s 

an i s s u e . Wi th the d i s c u s s i o n of t h e g e n e r a l t h e o r i e s i n t h e 

p r e v i o u s s e c t i o n p r o v i d i n g a background of t h e b a s i c l i n e s of 

r e a s o n i n g r e l a t e d to i n v e s t m e n t b e h a v i o r , t he c u r r e n t s e c t i o n 

examines economet r ic a p p l i c a t i o n s of inves tmen t t he o ry in 

which the impact of t h e inves tment tax c r e d i t i s c o n s i d e r e d . 

The re i s no e f f o r t made t o c l a s s i f y t h e s t u d i e s a long t h e 

l i n e s of t h e p r e v i o u s l y mentioned t h e o r i e s . Such a 

c l a s s i f i c a t i o n i s not deemed p r a c t i c a b l e s i n c e many of t h e 

e m p i r i c a l s t u d i e s i n c l u d e e lements from more than one t h e o r y 

and i n some i n s t a n c e s , t h e r e i s l i t t l e ev idence of any t h e o r y 

s e r v i n g a s a base fo r t h e e m p i r i c a l work. The s t u d i e s t h a t 

a r e d e s c r i b e d below a r e p r e s e n t e d i n t h e o rde r in which t h e y 

appea r in t h e inves tment l i t e r a t u r e . Th i s c h r o n o l o g i c a l 

o r d e r i n g i s cons ide r ed a p p r o p r i a t e because o f t e n l a t e r 

s t u d i e s a r e based upon, i n f l u e n c e d by, or a r e r e f i n e m e n t s , 

c l a r i f i c a t i o n s , or e x t e n s i o n s of e a r l i e r ones and such a 

p r e s e n t a t i o n could h e l p t h e r e a d e r become aware of t h e 

e v o l u t i o n a r y p rocess i n v o l v e d . 

Much of t h e r e s e a r c h d i s c u s s e d below u t i l i z e s i nves tmen t 

models which inc lude t a x - p o l i c y v a r i a b l e s . These models have 

been developed over t ime as econometr ic methods have become 

more s o p h i s t i c a t e d . The methods have been a v a i l a b l e t o 

p r o v i d e a measure of o b j e c t i v i t y t o s t a t e m e n t s concern ing t h e 
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effectiveness of various tax policies. Prior to the 

development of econometric investment models with 

tax-incentive variables, statements concerning the 

effectiveness of these incentives were often based on 

relatively less sophisticated analytical analysis or 

questionnaires and surveys. 

The models in the studies addressed below were developed 

to take the analysis a step further (i.e., to establish the 

relationship between tax incentives, one of which is the 

investment tax credit, and investment). Tax incentives are 

introduced into these models via their effect on a 

predetermined variable (e.g., the cost of capital services, 

profits, or the internal cash flow). The discussion, 

however, makes very clear the fact that, as yet, there exists 

no undisputed way to explain the impact of tax policy-derived 

incentives upon the level of investment spending. 

The bulk of the work in showing that the investment tax 

credit provides a positive impact revolves around the work by 

Hall and Jorgenson.[1967,1969, and 1971]. Hall and Jorgenson 

[1967] formulated a partial equilibrium investment model 

based on neoclassical economic theory and examined the impact 

of the investment tax credit on that model. In the model, 

producers are said to maximize profits and to take account of 

an implicit rental price of capital. It is assumed that the 

underlying production function is of the Cobb-Douglas type, 

where output is considered to be a function of labor and 
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capital, and that the elasticity of substitution between 

labor and capital is equal to unity. Further, they assumed 

that perfect competition exists, profits are maximized over 

the long run, perfect rationality is applied, and the 

economic depreciation rate is constant. 

In this study, Hall and Jorgenson found that the 

investment tax credit resulted in a shift away from 

investment in buildings toward investment in equipment, and 

further, that the credit also contributed to the stimulation 

of investment in equipment substantially. The results of 

their tests indicate that 40.9 percent of the net investment 

in manufacturing equipment in 1963 can be attributed to the 

presence of the investment tax credit. They also found that 

while the impact of the investment tax credit on total 

investment was "less startling" than its impact on investment 

in equipment, the impact of the credit on total investment 

was "quite dramatic." The increased level of total 

investment resulting from the enactment of the investment tax 

credit was less noticeable in their tests because the total 

investment category included items for which the investment 

tax credit was not allowed and presumably not stimulated. 

There was no mention in the study as to whether the 

investment tax credit contributed to a substitution of 

capital for labor. However, they concluded that "there can 

be little doubt that an investment tax credit is a potent 

stimulus to investment expenditures." [Hall and Jorgenson, 

1967, p.410]. 
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Hall and Jorgenson concluded in their 1969 study that 

the investment tax credit had a definite impact on the level 

of investment spending. More specifically, their study 

indicates that with the repeal of the Long Amendment in 1964 

(i.e., upon repeal, the basis of the qualifying asset no 

longer had to be reduced by the amount of the credit 

claimed), the effectiveness of the investment tax credit was 

substantially enhanced. [Hall and Jorgenson, 1969, p. 397], 

Eisner studied the effectiveness of the investment tax 

credit and was generally skeptical as to its stimulative 

impact. He claims that the conclusions of some other 

researchers, particularly the research stemming from Hall and 

Jorgenson's work, are based upon assumption rather than 

empirical evidence. He believes because of the constraining 

assumptions specified, that it is impossible for Hall and 

Jorgenson to disentangle any possible influence of the 

investment tax credit. Eisner states that the analyses of 

"the empirical data ... do little to confirm the '... article 

of faith among both policy-makers and economists' regarding 

'...the effectiveness of tax policy in altering investment 

behavior.'" [Eisner, 1969, p. 379]. Moreover, Eisner's 

analysis showed that Hall and Jorgenson's conclusions stemmed 

directly from the assumptions of the neoclassical model 

employed and had relatively little to do with the data. 

[Eisner, 1969, p. 380], 
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In Christensen's study of the investment tax credit, the 

author concluded "that judging the effectiveness of tax 

policy requires more attention to the development of an 

appropriate macroeconomic context." In his pursuit of 

considering the issue in the context of a simple 

macroeconomic model, he suggested that a complete 

specification of government policy is a necessary 

prerequisite to drawing any conclusions regarding the 

effectiveness of a single policy tool and that previous 

studies lack such specification. The research indicates that 

"studies which claim to demonstrate the effectiveness of 

investment incentives probably entail strong assumptions 

about the (unspecified) supply side of the market for capital 

goods." [Christensen, 1970, p. 22]. 

Fralick [1970] conducted a microeconomic study to 

determine the effect of various tax provisions on individual 

firms. With respect to the investment tax credit, he studied 

the enactment of the investment tax credit, repeal of the 

Long Amendment, and suspension of the credit in 1966. He 

concluded that investment was higher after enactment of the 

credit than it would have been without it, apparently the 

Long Amendment had adverse impact on investment, and the 

average decrease in gross investment due to the suspension of 

the credit in 1966-1967 was approximately two percent per 

year. [Fralick, 1970, pp. 134-144]. 

Johnson and Carey studied the issue of the effectiveness 
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of the investment tax credit by analyzing the sensitivity of 

a series of equipment replacement decisions to the 

availability of the investment tax credit at various assumed 

rates. Their sensitivity tests were conducted in a capital 

budgeting context in which a net present value model was 

utilized. The purpose of the study was to determine the 

investment tax credit percentage that would cause various 

assumed investment proposals to become acceptable. The 

primary economic variables pertinent to their model were cash 

flow and interest rates. The results of the "study showed 

that, in general, the equipment replacement decision was 

relatively insensitive to an investment tax credit of 7 

percent or below." The study indicates that an investment 

tax credit above 7 percent may impact upon the investment 

decision. [Johnson and Carey, 1970, p. 311]. 

In another study conducted by Hall and Jorgenson [1971] 

in which the neoclassical econoric theory was applied, their 

econometric model of investment behavior was reestimated by 

taking into account data and newly developed methods of 

estimation that had not been available when they conducted 

their earlier studies. The set of variables that they used 

in their study included measures for output, profits, 

interest rate, rental price of capital, capital stock, and 

technical change. Results similar to those of their earlier 

studies were obtained. In the study, the parameters of their 
( 

model were estimated from annual data for investment in 



www.manaraa.com

82 

manufacturing industries in the United States for the period 

1962-1965. 

In the portion of their study related to the impact of 

the investment tax credit, they only considered the potential 

impact on investment in equipment rather than considering the 

impact on investment in equipment and on total investment. 

Nonetheless, they did find that the investment tax credit had 

a substantial positive impact on gross investment, net 

investment (i.e., gross investment less replacements), and 

capital stock in equipment. The authors concluded that the 

increases of investment in equipment resulted because the 

presence of the investment tax credit brought about a 

reduction of the rental price of capital services. [Hall and 

Jorgenson, 1971, p. 51]. 

Moreover, Hall and Jorgenson found that tax policy can 

be highly effective in changing both the level and timing of 

investment expenditures. They concluded that the investment 

tax credit has had a greater impact than any of the other 

changes in tax policy during the postwar period, especially 

after the repeal of the Long Amendment in 1964. Hall and 

Jorgenson also concluded that the suspension of the credit 

from late 1966 to early 1967 had an important restraining 

effect on the level of investment. [Hall and Jorgenson, 

1971, p. 59]. 

Charles Bischoff's model [Bischoff, 1971(a), pp. 61-130] 

of the investment process is similar to the Hall and 
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Jorgenson model. However, he criticized some of Hall and 

Jorgenson's assumptions as being too restrictive and then 

develops his own set of assumptions that are purportedly less 

restrictive. One of Bischoff's major assumptions is that 

factor (labor and capital) proportions may not be freely 

variable at all times, but only before fixed capital goods 

are put into place. This assumption is the basis for the 

"putty-clay" hypothesis, under which the machinery is made of 

"putty," which can be shaped into any form until it is put 

into place, after which it becomes hard-baked "clay." This 

approach assumes that measures which alter the relative price 

of capital services (such as tax credits, depreciation 

expense, and profits taxes) should affect capital goods 

spending more gradually than do changes in output. Bischoff 

did, however, utilize surrogates for the same variables in 

his investment model as did Hall and Jorgenson in their 1971 

study (i.e., output, profits, interest rate, rental price of 

capital, capital stock, and technical change). Bischoff used 

quarterly data of investment in producers' durable equipment 

for the period 1951-1965. He concluded that changes in 

relative prices of capital goods (including changes resulting 

from the investment tax credit) appear to have a 

statistically significant effect on investment spending. 

Additionally, he stated "that the investment tax credit 

adopted in 1962 has probably directly stimulated more 

investment spending than the policy has cost the government 

in taxes." [Bischoff, 1971(a), p. 125]. 
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Robert Coen studied the issue of the investment tax 

credit's effectiveness, and in his work, he initially assumed 

that the investment tax credit influences capital 

expenditures in two ways: First, by reducing the implicit 

rental price of capital, the desired stock of capital is 

increased. Second, by increasing the internal flow of funds, 

businesses facilitate adjustments of capital stocks to 

desired levols. More specifically, measures for output, 

profits, cashflow, interest rate, rental price of capital, 

and capital stock were incorporated into his investment 

model. 

Upon the completion of his study, Coen suggested that a 

decisive judgement cannot be made as to the effectiveness of 

the tax incentives studied. (He also studied the impact of 

accelerated depreciation on the level of capital 

expenditures.) While commenting on his work and the work of 

others, Coen concluded that in order to make a decisive 

judgement on the effectiveness of the investment tax credit 

as a tax incentive, one has to be willing to pass judgment on 

the merits of the models involved. Nonetheless, he stated 

that his estimates suggest that the "performance of tax 

incentives has been quite disappointing. . .. The policies 

that produced an estimated $8.6 billion in tax savings from 

mid-1962 through the third quarter of 1966, increased 

expenditures by only $2.8 billion." [Coen, 1971, p. 179]. 
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Klein and Taubman [1971] studied the investment tax 

credit's effect in a three dimensional framework. Their 

focus was on what investment would have been for an 

eight-quarter period, beginning with the fourth quarter of 

1966, given: 

1. No suspension of the investment tax credit 

2. Permanent suspension of the credit 

3. Temporary suspension of the credit 

Further, within this structure, they incorporated the 

following variables in their investment model: output, 

profits, cashflow, interest rate, capital stock, and capacity 

utilization. They also commented upon two other variables 

that had often been used by other researchers: the rental 

price of capital and indicators of technical change. They 

recognized their importance and their possible explanatory 

power; however, they did not attempt to include them in their 

models because of their perception that reliable and valid 

surrogates did not exist and due to their perception that 

weaknesses were present in the computation of these 

surrogates. 

With a permanent suspension, there is a slower rate of 

growth in the value of output during early 1967, but a rapid 

recovery in the latter part of the year and continued growth 

during 1968. They concluded that the final position of the 

economy was approximately what it would have been without any 

suspension. [Klein and Taubman, 1971, p. 234]. 
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P i t t s and Whitaker [1971] conducted a s tudy of t h e 

e f f e c t i v e n e s s of t h e inves tmen t t a x c r e d i t w i t h i n t h e 

chemical i n d u s t r y . They concluded t h a t from 1962-1965 t h e 

i nves tmen t t a x c r e d i t had a measurab le impact on inves tmen t 

behav io r and a t t r i b u t e d 8 .3 p e r c e n t of the g r o s s inves tmen t 

spending in t h e chemica l i n d u s t r y to t h e i nves tmen t t a x 

c r e d i t ' s a v a i l a b i l i t y . [ P i t t s and w h i t a k e r , 1971, p . 5 8 ] . 

In a l a t e r e f f o r t by E i s n e r , h e conc luded t h a t t h e 

i nves tmen t t a x c r e d i t does not s i g n i f i c a n t l y i n c r e a s e 

i n v e s t m e n t . While h i s e s t i m a t e s of t h e impact of t h e 

i nves tmen t t ax c r e d i t were s i g n i f i c a n t l y l e s s t han o the r 

r e s e a r c h e r s , he c la imed t h a t t h e investment tax c r e d i t may 

" e s s e n t i a l l y on ly a l t e r the mix of inves tment spending — 

towards t h e c o r p o r a t e b u s i n e s s s e c t o r and e x p e n d i t u r e s for 

p l a n t and equipment . " [ E i s n e r , 1973, p . 3 9 9 ] . While he d id 

no t s u p p o r t t h i s s t a t e m e n t by i n c l u d i n g a d e t a i l e d a n a l y t i c a l 

a n a l y s i s of i n v e s t m e n t t he o ry or an e m p i r i c a l e x e r c i s e , he 

d id base the s t a t e m e n t upon h i s review of t h e o r e t i c a l 

a n a l y s i s and e m p i r i c a l s tudy of o t h e r s and the r e s p o n s e s of 

bus inessmen in s u r v e y s . 

I n a s tudy by Sun ley , the " n e u t r a l i t y " of t h e inves tmen t 

t a x c r e d i t was examined. He viewed t h e inves tmen t tax c r e d i t 

i n i s o l a t i o n and did no t c o n s i d e r o t h e r v a r i a b l e s t h a t could 

d i f f e r e n t i a l l y a f f e c t i n v e s t m e n t i n d i f f e r e n t i n d u s t r i e s ; 

however, he concluded t h a t t h e " e f f e c t i v e inves tmen t t ax 
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c r e d i t r a t e " i s "far l e s s than the 7% nominal r a t e " [Sunley, 

1973, p . 217] allowed. Although he did d iscuss t h e r e n t a l 

p r i c e of c a p i t a l va r i ab l e in an a n a l y t i c a l sec t ion of h i s 

paper, he did not use i t or any other of the economic 

v a r i a b l e s mentioned above in an investment model. He 

u t i l i z e d s t a t i s t i c s computed by the I n t e r n a l Revenue Service 

based upon a sample of corporat ion income tax re turns to 

complete the empirical portion of h i s study. His study 

categor ized the e f f ec t ive investment tax c redi t by industry 

group and concluded t h a t based upon the 1968 data used, the 

e f f ec t ive investment tax c r e d i t r a t e ranged from a low of 

2.84% in the "communication serv ices industry group" to a 

h igh of 6.97% in the "lumber and wood indus t ry . " He claims 

t h a t the nominal ra te was reduced because of var ious fac tors 

which are p a r t of the investment tax c r e d i t provis ions (e . g. 

s h o r t - l i v e d property , publ ic u t i l i t y proper ty , carryover of 

unused c r e d i t s , net income l i m i t a t i o n , and recapture of p r i o r 

c r e d i t ) , and as a r e s u l t , the a c t u a l impact of the c r ed i t on 

investment cannot be a s intended. 

The General Accounting Office (GAO) recen t ly s tudied the 

i s s u e of t h e investment tax c r e d i t ' s e f f ec t iveness . They 

c r i t i c a l l y assessed a group of important s tud ies t ha t have 

analyzed the investment tax c r e d i t ' s e f f e c t s , po in t out the 

weaknesses in the analyses , and suggest the d i r ec t i on of 

fu ture research . The studies included i n the i r review were 

ones c i ted above conducted by Hal l and Jorgenson [1971], 
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Bischoff [1971(a)], Coen [1971], and Klein and Taubman 

[1971]. 

The GAO is apparently very dubious as to the credit's 

effect in stimulating investment because of the specification 

of the credit's provisions. They suggest that: 

the largest portion of the tax credit goes to 
reward investment that would have been undertaken 
in any case. Thus, while a company may increase 
investment outlays by only 5 percent over what was 
planned without the credit, they will receive a 
credit benefit on the full 100 percent of their 
investment. [Report by the Comptroller General, 
1978, p. 3]. 

They also reviewed two studies that attempted to 

appraise alternate econometric models of investment behavior. 

Both of the studies that they reviewed, the Jorgenson, 

Hunter, and Nadiri [1970] study and the Bischoff [1971(b)] 

study, were discussed above. Based upon their review, they 

felt that reliable comparisons of alternate econometric 

models could not be made because of the lack of sufficient 

information. 

Further, they commented on the current state of the 

research of this issue and the prospects for the future: 

In fact, the controversy over the extent to which 
business managers do respond to tax incentives 
extends to both the theoretical and the empirical 
levels of analysis. Though the research performed 
to date has failed to provide policymakers with 
exact, quantitative answers, definite progress has 
been made in classifying the basic issues. 
Although the definitive investment model has not 
yet and may never be developed, the existing models 
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and empirical studies do provide valuable 
information for the policymaker. [Report by the 
Comptroller General, 1978, p. 6]. 

Richard M. Bird [1980] recently reviewed several dozen 

studies of tax incentives, including studies which examine 

the investment tax credit. The studies that he reviewed 

attempted to capture the impact of tax incentive provisions 

enacted primarily in the United States and Canada. Included 

in his review were several studies that are also included in 

the review of literature above. The studies which are of 

common interest were ones conducted by Hall and Jorgenson 

[1967 and 1971], Bischoff [1971], Coen [1971], Klein and 

Taubman [1971], and Eisner [1973 and 1978]. Since his study 

also encompassed other types of tax incentives (e.g., 

accelerated depreciation, reduced tax rates, research and 

development incentives, and savings incentives) and since his 

review also included studies of incentives enacted in Canada 

as well as the United States, Bird's review included a number 

of research efforts that are not of direct interest to this 

study. The primary conclusions reached by Bird are that (1) 

economists and other researchers know amazingly little about 

the effectiveness and efficiency of tax incentives, (2) the 

available research techniques are incapable of improving this 

lack of knowledge very much, and (3) the available evidence 

suggests that tax incentives do not effectively or 

efficiently achieve most of the objectives for which they 

were supposedly introduced. [Bird, 1980, p.2]. 
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Hendershott and Hu have examined the issue and concluded 

that a resultant change occurs in the cost of capital from 

the establishment or increase of the investment tax credit. 

The variables that they included in their investment model 

were output, profits, interest rate, rental price of capital, 

capital stock, capacity utilization, and technical change. 

However, they indicate that the estimates resulting from 

their model "overstate the actual increase in investment 

because other variables would probably change in an 

offsetting manner; in particular, interest rates would rise 

unless capital were available in unlimited quantities at a 

constant interest rate." [Hendershott and Hu, 1981, p. 116]. 

It is suggested by Hendershott and Hu that many of the 

previous studies tend to consider only a portion of the 

picture: they examine only the effect of the investment tax 

credit on the investment function in a closed system and not 

the net effect on investment expenditures in an open system. 

"Analysis of a full model of the investment saving matrix, 

relative prices, and financing rates and explicit assumptions 

regarding both the response of macroeconomic policy and the 

method of financing the (tax credit) are necessary to obtain 

a reasonable estimate of the change." [Hendershott and Hu, 

1981, pp. 116-117]. That is, there may be many other factors 

that affect the level of investment expenditure in the 

economy other than the cost of capital. They point out that 

in fact, "von Furstenberg has argued that capacity 
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utilization rate is the dominant determinant of 

nonresidential fixed investment." [Hendershott and Hu, 1981, 

p. 102]. 

In a study conducted by Lawrence Summers, the author 

concluded that little is known about the relative 

effectiveness of alternative investment incentive devices, 

including the investment tax credit; however, it is generally 

accepted by tax policy researchers that incentives to spur 

investment should be designed to maximize the additional 

investment generated per dollar of forgone revenue. 

Therefore, the design of the incentive, and not just the size 

of the increased investment stimulus is an important issue. 

Additionally, Summers concluded that the consideration of 

interactions between tax policy and inflation is essential to 

policymaking because of the impact of inflation on taxation 

and investment. [Summers, 1981, pp. 118-119]. 

The studies reviewed above illustrate the point that a 

clear understanding of the effectiveness of the investment 

tax credit has not been reached. Various theoretical 

approaches and various nuances thereof have served as the 

basis for the studies. Further, different studies have 

considered various subsets of economic variables that are 

believed to influence investment behavior. Moreover, the 

relationships of these explanatory variables to each other 

have varied. These factors have undoubtedly contributed to 

this lack of clear understanding of the investment tax 

credit's effectiveness. 
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Primary Economic Variables Influencing Investment Spending: 

This study, which is conducted at the macro level, must 

rely upon micro investment theory because a theory at the 

macro level remains undeveloped. However, upon the 

examination of the micro investment theory, as previously 

discussed, it is apparent that this theory is not fully 

developed, either. Nonetheless, as discussed earlier, macro 

level studies often rely, at least to some extent, on micro 

level economic theory. This dissertation also relies upon 

micro economic investment theory, but in very general terms. 

The purpose of this dissertation is not to attempt to 

make a conclusion as to the most appropriate structural 

theoretical approach to understanding investment; but rather, 

its purpose is to use the theory that has been developed to 

date as a broad base for exploring the issue of the 

effectiveness of the investment tax credit by utilizing a 

methodological approach that has not been previously used. 

This study utilizes micro investment theory for purposes of 

selecting the major economic factors that appear to influence 

investment spending. As a result, the various attributes 

held to be important in the theories and the resultant 

empirical work related to investment spending are considered 

for purposes of this study. 
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Even though v a r i o u s s u b s e t s of economic v a r i a b l e s appear 

in the t h e o r e t i c a l and e m p i r i c a l l i t e r a t u r e rev iewed, t h e 

v a r i a b l e s have c o n t i n u a l l y appeared , d i s a p p e a r e d , and 

r e a p p e a r e d . The v a r i a b l e s t h a t have been n o t e d in t h e 

t h e o r e t i c a l background and l i t e r a t u r e r ev i ew p o r t i o n s of t h i s 

chap t e r which ove r t ime h a v e seemed t o be impor t an t i n 

e x p l a i n i n g i n v e s t m e n t b e h a v i o r a r e : o u t p u t , p r o f i t s , 

cashf low, i n t e r e s t r a t e , r e n t a l p r i c e of c a p i t a l , c a p i t a l 

s t ock , c a p a c i t y u t i l i z a t i o n , and i n d i c a t o r s of t e c h n i c a l 

change. Because of t h e i r p e r c e i v e d impor tance i n e x p l a i n i n g 

inves tmen t a c t i v i t y , these f a c t o r s a r e c o n s i d e r e d f o r 

i n c l u s i o n in t h i s s t u d y . 

Kle in and Taubman [1971] a l s o concluded t h a t t h e s e 

v a r i a b l e s were i m p o r t a n t f a c t o r s in i n f l u e n c i n g i n v e s t m e n t . 

They s t a t e d t h a t " n e a r l y a l l i n v e s t i g a t o r s have s e t t l e d on 

. . . ( t h e s e v a r i a b l e s as be ing ) the r e l e v a n t s e t of v a r i a b l e s 

for inves tment f u n c t i o n s . . . . Most i n v e s t i g a t o r s r e f e r to t h e 

same l i s t of v a r i a b l e s and u s u a l l y s e l e c t some subse t f o r 

t h e i r own s t u d i e s . . . . [Klein and Taubman, 1971, p . 1 9 8 ] . 

The i r c o n c l u s i o n s r ega rd ing t h e s e t of i n f l u e n t i a l economic 

v a r i a b l e s came a f t e r a f l u r r y of s e v e r a l major s t u d i e s (by 

H a l l and J o r g e n s o n , Coen, B i schof f , and o t h e r s ) had been 

conducted in t he l a t e 1960 ' s . The i r e v a l u a t i o n a s t o t h e 

v a r i a b l e s which show g r e a t impact upon inves tmen t i s 

c o n s i d e r e d s t i l l t o be r e l e v a n t for pu rposes of t h i s s t u d y 

based upon t h e r e v i e w of t h e o r y and t h e l i t e r a t u r e a s 
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discussed above and because it would appear from a review of 

the investment literature, that studies since that time have 

not developed or produced significant new theoretical 

enlightenment. 

Based upon a review of the relevant major theoretical 

and empirical studies in the literature, it is clear that the 

answers are by no means entirely satisfactory nor have all of 

the questions been addressed and examined. If any general 

conclusion can be drawn from the literature in this area, it 

would be that the subject is far from settled. However, the 

previous research has made a contribution in developing a 

basic understanding of the effects of various economic 

factors on investment (i.e., the eight economic variables 

mentioned above which are considered for this study). A 

detailed discussion of their utilization follows in Chapter 

4. 

Summary: 

The state of the theory of investment and related 

empirical knowledge are very uncertain and replete with 

unknowns and questions. There is no one all-inclusive theory 

which satisfactorily explains investment activity. As a 

result, a decisive judgment on the effectiveness of tax 

incentives can not be made when utilizing the traditional 

econometric models unless one is willing to pass judgment on 
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the merits of the models available. The results coming from 

such studies have to be characterized as being conditional 

upon the particular investment model employed. The varying 

results produced by empirical studies in which the 

effectiveness of the investment tax credit was examined can 

be attributed, at least in part, to the fact that different 

investment specifications have been utilized. 

Nonetheless, the essence of the basic theory of 

investment points to a gradual adjustment of the capital 

stock to a desired level which is dependent upon the expected 

level of output. Further, it has been noted that interest 

rates have shown up in quarterly econometric models as an 

important determinant of investment. However, internally 

generated cash and profits have also been noted to have an 

effect on investment for given levels of output, capital 

stock, and interest rates. Other variables considered 

important in the process are rental price of capital, 

capacity utilization, and indicators of technical change. 

The above characterization of the current state of the 

theory of investment, however, is very much of a 

generalization. In reality, there are a whole host of 

alternative theories of investment behavior which differ as 

to the determinants of the desired level of capital, the time 

structure of the investment process, the treatment of 

replacement investment, and so on. The econometric work 

which follows from the theory is always, by necessity, based 
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upon highly simplified models. As a consequence, the "number 

of possible explanations of investment behavior, which is 

limited only by the imagination of the investigator, is so 

large that, in any empirical invest igat ion, al l but a very 

few must be ruled out in advance." [Jorgenson, 1967, p.130]. 

If a t ruly r e a l i s t i c theory could be developed i t would 

be very complex and may be of only questionable usefulness. 

As Eisner [1978] suggests: 

If relat ions could be specified correctly and 
disturbances a l l had appropriate properties for 
estimation, we would presumably come up with 
similar parameter estimates from the various types 
of regressions our data allow. This, however, i s 
frequently not the case, a matter a l l too often 
ignored by econometricians who take a given body of 
data . . . and assume that somehow the s t a t i s t i c s 
they derive wi l l be unbiased estimates of 
s t ruc tura l parameters describing a firm's behavior 
or the aggregate of the f irm's behavior. Yet there 
may be no s table re la t ion among aggregates 
independent of microeconomic re la t ions and the 
varying ways they may in terac t in different 
s i tua t ions . [Eisner, 1978, p . 12]. 

At this early stage of the development of the theory of 

investment, i t may be considered inappropriate to re jec t any 

reasonable proposition that may be helpful in understanding 

investment spending since the predictive and explanatory 

capacity of existing theory is far from perfect . 

If empirical studies are forced prematurely into a 
theoret ical s t r a i t jacket, a t tent ion may be diverted 
from h i s to r i ca l and ins t i tu t iona l considerations 
that are essential to a complete understanding of 
investment behavior. On the other hand, if 
theoret ical work i s made t-o conform to " rea l i s t i c " 
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assumptions at t oo ear ly a s t a g e in the development 
of empir ica l work, the door may be closed to 
t h e o r e t i c a l innovat ions t h a t could lead to 
improvements in empir ica l work at a l a t e r s t age . 
[Jorgenson, 1967, p . 130]. 

I t should be c l ea r from the above, t h a t tax policy 

i s sues such as the impact of the investment t a x c r e d i t have 

not been s e t t l e d due, i n p a r t , to t h e inconclusive nature of 

the underlying theory of investment behavior . Therefore, 

u n t i l the complex nature of the investment function i s b e t t e r 

understood, a cont inual r eapp l i ca t ion of the ba s i c spec i f i c 

theory based t es t ing procedures of the pas t must be viewed as 

having l imi ted worth. 

New t e s t i n g procedures and resea rch methodologies must 

be developed and u t i l i z e d in which the t e s t s of the ef fects 

of tax po l i cy upon investment are not constrained by the 

poss ib le misspecif i c a t i o n of economic theory. The t e s t 

r e s u l t s can be no more conclusive than i s t h e underlying 

theory of investment behavior. Moreover, while theory may 

t e l l us how investors should behave, i t does not necessa r i ly 

follow tha t t h i s descr ibes how real—life inves tors do in fact 

behave. The research t h a t i s conducted and described in the 

chapters which follow is an a t tempt to break from the 

c o n s t r a i n t s of the embryonic and con t rove r s i a l investment 

t h e o r e t i c a l framework tha t cu r r en t l y ex i s t s yet remain 

grounded upon the b a s i c economic r e l a t i o n s h i p s t h a t a re 

bel ieved t o have some import upon investment d e c i s i o n s . By 
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being constrained only to the extent tha t a l imi ted number of 

economic determinants of investment a re being considered, i t 

i s bel ieved that a c l ea re r understanding of the impact of the 

investment tax c r ed i t upon investment spending i s achieved. 

The following chapter ful ly descr ibes how the theory-based 

economic va r i ab le s discussed above are u t i l i z e d in t h i s 

study, which applies a methodological technique t h a t i s new 

to the study of the investment tax c r e d i t . 
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CHAPTER 4 

DISCUSSION OF METHODOLOGY AND TESTS PERFORMED 

Introduction: 

The above discussion elucidates the fact that, as yet, 

there exists no undisputed way to explain investment behavior 

and as a result, the answers that have been previously 

obtained to research questions similar to those at hand are 

largely inconclusive. This research addresses a set of 

questions that have been raised before; however, it is 

appropriate to study the questions again because a 

methodological approach is utilized which has not previously 

been utilized with respect to this issue. The approach taken 

is less theoretically constraining than the other efforts 

pursued yet the research is based on fundamental economic 

precepts. This research is based upon an ad hoc model, which 

thereby avoids the constraints caused by possible 

misspecifications of more complex structural econometric 

models noted in the economics literature. 
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Previous r e s e a r c h has n o t been comple te ly s u c c e s s f u l in 

a n a l y z i n g t h e i s s u e th rough the use of s t r u c t u r a l models i n 

which i nves tmen t and t h e inves tmen t tax c r e d i t a r e e x p l i c i t l y 

r e l a t e d to o t h e r economic v a r i a b l e s . The a n a l y s e s which 

fo l low t r ack t h e movement of inves tment , n o t by r e l a t i n g i t 

t o a s e t of o the r v a r i a b l e s i n a c a u s a l framework, b u t by 

b a s i n g t h e models of t h e s t u d y s o l e l y upon the p a s t b e h a v i o r 

of v a r i o u s impor t an t economic v a r i a b l e s . 

The s p e c i f i c r e s e a r c h q u e s t i o n s to b e examined a r e : 

1. Has t h e a v a i l a b i l i t y of the i n v e s t m e n t t ax c r e d i t 
p r o v i s i o n s g iven r i s e t o an i n c r e a s e d l e v e l of 
inves tment e x p e n d i t u r e s wi th in the Un i t ed S t a t e s 
economy over the l e v e l of inves tment e x p e n d i t u r e s 
t h a t would have been expec ted w i t h o u t t h e 
a v a i l a b i l i t y of t h e p r o v i s i o n s , and 

2 . Has an i n c r e a s e i n the r a t e of the i n v e s t m e n t t ax 
c r e d i t given r i s e to an i n c r e a s e d l e v e l of 
inves tmen t e x p e n d i t u r e s wi th in the Un i t ed S t a t e s 
economy over t he l e v e l of inves tment e x p e n d i t u r e s 
t h a t would have been expected had the i n v e s t m e n t t ax 
c r e d i t r a t e no t been inc reased? 

The main n u l l and a l t e r n a t i v e h y p o t h e s e s t h a t r e s u l t from 

t h e s e r e s e a r c h q u e s t i o n s a r e : 

Hoi: The a v a i l a b i l i t y of the inves tmen t t ax c r e d i t p r o ­
v i s i o n s h a s not i n c r e a s e d the l e v e l of inves tment 
spending w i t h i n t h e Uni ted S t a t e s economy ove r t h e 
l e v e l of i n v e s t m e n t spending t h a t would have been 
expec ted w i t h o u t t he a v a i l a b i l i t y of t h e i n v e s t ­
ment tax c r e d i t . 
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H a l : The a v a i l a b i l i t y of t h e inves tment t a x c r e d i t p r o ­
v i s i o n s has i n c r e a s e d t h e l e v e l of i n v e s t m e n t 
spend ing w i t h i n the U n i t e d S t a t e s economy over the 
l e v e l of investment s p e n d i n g t h a t would have been 
expec ted w i thou t the a v a i l a b i l i t y of t h e i n v e s t ­
ment t a x c r e d i t . 

Ho2: The i n c r e a s e d inves tment t ax c r e d i t r a t e h a s not 
i n c r e a s e d the l eve l of inves tment spending w i th in 
the U n i t e d S t a t e s economy over the l e v e l of i n ­
ves tmen t spending t h a t would have been expected 
had t h e inves tment t a x c r e d i t r a t e n o t been i n ­
c r e a s e d . 

Ha2: The i n c r e a s e d inves tment t ax c r e d i t r a t e has i n ­
c r e a s e d the l e v e l of i n v e s t m e n t spending w i t h i n 
the U n i t e d S t a t e s economy over t he l e v e l of i n ­
ves tment spending t h a t would have been expected 
had t h e inves tment t a x c r e d i t r a t e n o t been i n ­
c r e a s e d 

T h i s study examines the a s s o c i a t i o n or r e l a t i o n s h i p 

between t h e inves tment tax c r e d i t and inves tmen t a c t i v i t y . 

From t h i s e f f o r t , s t a t ement s a r e made r e l a t i n g t o the 

e f f e c t i v e n e s s or the impact of t he c r e d i t i n s t i m u l a t i n g 

i n v e s t m e n t . There i s no e f f o r t made i n t h i s r e s e a r c h t o 

a s s e s s t h e e f f i c i e n c y of t h i s t a x i n c e n t i v e i n terms of i t s 

own c o s t s and b e n e f i t s or i t s r e l a t i v e e f f i c i e n c y in r e l a t i o n 

t o o t h e r tax i n c e n t i v e s which have been des igned t o s t i m u l a t e 

c a p i t a l fo rma t ion . F ind ing a s i g n i f i c a n t r e l a t i o n s h i p 

between the c r e d i t and inves tment does no t n e c e s s a r i l y 

i n d i c a t e t h a t the i nves tmen t tax c r e d i t i s the most e f f i c i e n t 

method a v a i l a b l e t o s t i m u l a t e i n v e s t m e n t . These q u e s t i o n s 

r e l a t i n g t o e f f i c i e n c y a r e l e f t f o r f u t u r e r e s e a r c h a c t i v i t y . 

For purposes of t h i s r e s e a r c h , t he term " inves tment" 
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includes depreciable business assets which have useful l ives 

of more than one year, such as plant and equipment. A subset 

of investment which is considered is "qualified" investment. 

Purchases of qualif ied assets , as specifically defined in 

section 48 of the Internal Revenue Code (see Appendix A), 

provide taxpayers the opportunity to claim the investment tax 

c red i t . In general, property e l igible for the c redi t is 

depreciable tangible personal property used in the United 

States (e .g . , machinery, equipment, and automobiles). 

Neither the term investment nor qualified investment includes 

the acquisi t ion of physical capital by non-profit 

i n s t i tu t ions , or by governmental e n t i t i e s . Moreover, the 

term does not include the acquisition of durable goods by 

households or any form of intangible assets such as research 

and development or human cap i ta l . A more complete discussion 

of the nature of qualified investment and how i t s defini t ion 

has changed over time was presented in Chapter 2. 

I t is also important to re i t e ra te at the outset of this 

chapter that th is study is a macro level study in which the 

focus of at tent ion is investment ac t iv i ty a t an economy-wide 

leve l . Investment act ivi ty of a par t icular firm or se r i es of 

firms is not considered in this research, except to the 

extent that such micro investment ac t iv i ty data are a 

component part of the macro data u t i l i zed . 

The following statement from Anderson [1967] provides a 

good summary of the reasons why a study at the macro level 

such as this one is valuable: 
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I g r a n t t h a t because of c o l l i n e a r i t y , 
s i m u l t a n e i t y , a g g r e g a t i o n b i a s , and s h o r t a g e o f 
d a t a p o i n t s , v a r i a b l e s ( t h a t ) a r e aggrega ted a s 
those i n t h e n a t i o n a l accoun t s a r e not a very r i c h 
t e s t i n g ground for economic h y p o t h e s e s . 
N o n e t h e l e s s , t h e r e a re two good r e a s o n s f o r 
c o n t i n u i n g to use them. 

The f i r s t i s t h a t t h e l e s s agg rega t e t h e 
approach t o h y p o t h e s i s t e s t i n g i s , the g r e a t e r a r e 
t h e d a n g e r s t h a t model b u i l d i n g w i l l d e g e n e r a t e 
i n t o p a r t i c u l a r e x p l a n a t i o n s f o r p a r t i c u l a r c a s e s 
and t h a t d e s c r i p t i o n s h a l l masquerade a s t h e o r y . 
Broadly a g g r e g a t e d da ta p rov ide a u s e f u l check o n 
t h e g e n e r a l i t y of p r o p o s i t i o n s e s t a b l i shed from 
l e s s a g g r e g a t i v e d a t a . 

The second r e a s o n i s t h a t p o l i c y f o r m u l a t i o n 
and f o r e c a s t i n g o f t e n r e q u i r e quick and d i r t y 
e s t i m a t e s of economic p a r a m e t e r s . I f a p o l i c y 
maker n e e d s to know the s i z e of a n a c c e l e r a t o r , i t 
i s l i t t l e h e l p t o him to b e to ld t h a t i t i s one 
v a l u e f o r m a n u f a c t u r i n g , a n o t h e r f o r p u b l i c 
u t i l i t i e s , and some whol ly unknown va lue for t h e 
r ema inde r of i n d u s t r y which no one has y e t b o t h e r e d 
t o i n v e s t i g a t e . Wi thou t a complete d i s a g g r e g a t i v e 
model which i s s e t up t o y i e l d qu ick answers , 
a g g r e g a t e models w i l l c o n t i n u e t o b e v e r y u s e f u l . 
[Anderson , 1967, p p . 414-415] 

The B a s i c Resea rch Des ign : 

The f i r s t r e s e a r c h q u e s t i o n , t h e impact of the 

a v a i l a b i l i t y of the i n v e s t m e n t t ax c r e d i t on i n v e s t m e n t , 

u t i l i z e s q u a r t e r l y macro-economic da ta f o r a p e r i o d of time 

which i n c l u d e s the J a n u a r y 1, 1962 d a t e . B a s i c a l l y , i f the 

l e v e l of i nves tmen t a c t i v i t y i s d i f f e r e n t a f t e r J a n u a r y 1, 

1962 ( t h e e f f e c t i v e d a t e f o r the p r o v i s i o n s o r i g i n a l l y 

a l l o w i n g the c r e d i t ) t h a n b e f o r e J a n u a r y 1 , 1962, a f t e r 
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a l l o w i n g f o r t h e e f f e c t of c e r t a i n f a c t o r s , t h e d i f f e r e n c e i s 

a t t r i b u t e d t o t h e p r e s e n c e of t h e i n v e s t m e n t t a x c r e d i t . 

The s e c o n d r e s e a r c h q u e s t i o n t a k e s an a p p r o a c h s i m i l a r 

t o t h e f i r s t e x c e p t t h a t t h e q u a r t e r l y d a t a c o n s i d e r e d a r e 

f r o m a round t h e J a n u a r y 2 1 , 1975 d a t e ( t h e e f f e c t i v e d a t e fo r 

FIGURE 4 . 1 

TIMELINE OF RESEARCH SCOPE 

********************** ******************* 

a b c d e f 

***** _ Time period included in tests 

_ Time period not included in tests 

a - April 1, 1954 — The beginning of the first 
period tested 

b - January 1, 1962 — Date of intervention of the 
first period tested 

c - September 30,1966 — The end of the first 
period tested 

d - October 1, 1971 — The beginning of the second 
period tested 

e - January 21, 1975 — Date of intervention of the 
second period tested 

f - December 31, 1980 — The end of the second 
period tested 
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the p rov i s ions which provided tha t the maximum investment tax 

c r e d i t ra te would be increased from seven to ten percen t ) . 

If t he investment a c t i v i t y var iab le behaves d i f f e r e n t l y a f te r 

the in t e rven t ion da te than before the in te rven t ion da te , the 

d i f fe rence i s a t t r i b u t e d to the r a t e change of the investment 

tax c r e d i t . 

The time per iods and c r i t i c a l dates assoc ia ted with 

these time per iods which are included in t h i s study are 

diagrammed in Figure 4 . 1 , above. As indicated e a r l i e r , the 

dates of in t e rven t ion tes ted are the e f fec t ive da t e s for two 

p ieces of investment tax c r e d i t l e g i s l a t i o n . The 

spec i f i c a t i on of a p a r t i c u l a r date of in te rven t ion i s not 

abso lu te ly c r i t i c a l , however, because as explained l a t e r , the 

p o s s i b i l i t y of an in te rven t ion impact a t other po in t s around 

the e f f ec t ive dates a l so i s explored. 

Furthermore, each research ques t ion i s addressed a t two 

l e v e l s : at the l eve l of qua l i f i ed investment a c t i v i t y and at 

the l e v e l of overa l l investment a c t i v i t y . The ques t ions at 

the f i r s t l eve l a r e designed to provide some i n s igh t as to 

the investment tax c r e d i t ' s e f fec t on expenditures for a s se t s 

that qual ify for the c r e d i t . The quest ions a t the second 

leve l a re designed t o provide i n s igh t r e l a t i n g to the effect 

of t h e investment t ax c red i t on o v e r a l l investment a c t i v i t y . 

By examining the i s sue of the investment tax c r e d i t ' s 

e f fec t iveness at t h e overa l l l e v e l , the study not only 

addresses the quest ion of whether t o t a l investment a c t i v i t y 
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has increased, but the question of whether funds were 

diverted from nonqualifying to qualifying investments i s also 

impl ic i t ly addressed, upon considering the overall investment 

series in conjunction with the nonqualified investment 

ser ies . Overall investment ac t iv i ty includes both 

acquisitions of assets that qualify for the credit and assets 

that do not qualify for the credi t . 

I t is important to ask each of the research questions at 

the different levels for two reasons: 

1. At leas t one empirical study has concluded that the 

investment tax credit has created a shif t of 

preference by businesses; i t has been claimed that 

the credit has merely caused a shi f t towards 

investment in assets that do qualify for the credit 

and away from investment in assets that do not 

qualify for investment. [Hall and Jorgenson, 1967, 

p. 392]. 

2. The investment tax credit was enacted with the 

expectation that not only would "qualified" 

investment ac t iv i ty be greater but to ta l investment 

act ivi ty would also be expanded. That i s , any 

stimulation of expenditures for machinery and 

equipment a t t r ibu tab le to the investment tax credit 

would likely also generate an increase in 

expenditures for plant. 
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Since the inves tment t a x c r e d i t i s 
a p p l i c a b l e to many f i r m s , i t w i l l , i f i t 
i s t o be a s u c c e s s f u l p o l i c y , have a 
s i g n i f i c a n t e f f e c t on t h e economy a s a 
whole . T e s t s of t h e e f f e c t i v e n e s s of t h e 
inves tmen t tax c r e d i t should b e put i n a 
c o n t e x t t h a t t a k e s i n t o a c c o u n t t h e 
i n t e r r e l a t e d n e s s among inves tment spending 
of a l l t y p e s . [Repor t by the C o m p t r o l l e r 
G e n e r a l , 1978, p . 2 0 ] . 

The re fo re , i n o rde r t o judge p r o p e r l y t h e impact of 

the c r e d i t , t h e combined package of p l a n t and 

equipment inves tment must be examined i n a d d i t i o n t o 

q u a l i f i e d i nves tmen t . 

S p e c i f i c a t i o n of t h e Research Methodology: 

From the d i s c u s s i o n i n Chapter 3 , the c o n c l u s i o n was 

made t h a t t h e r e i s no one a l l - i n c l u s i v e t heo ry which 

s a t i s f a c t o r i l y e x p l a i n s i nves tmen t a c t i v i t y and as a r e s u l t , 

many of the c o n c l u s i o n s coming from the e m p i r i c a l s t u d i e s 

where inves tmen t (and the inves tmen t t a x c r e d i t ) were s t u d i e d 

had t o be c h a r a c t e r i z e d as b e i n g c o n d i t i o n a l upon t h e 

p a r t i c u l a r i nves tmen t model employed. I t has b e e n sugges ted 

t h a t many of the v a r y i n g c o n c l u s i o n s r e s u l t i n g from s t u d i e s 

of t h e e f f e c t i v e n e s s of t h e inves tmen t tax c r e d i t can be 

a t t r i b u t e d to t h e f a c t t h a t d i f f e r e n t inves tment 

s p e c i f i c a t i o n s have been u t i l i z e d (see Chapter 3 ) . 



www.manaraa.com

108 

This study avoids the constraints of being t i ed to any 

one par t icu la r theory of investment behavior. This work 

employs a model in which several of the common a t t r ibu tes of 

the various economic theories of investment spending 

described ea r l i e r are u t i l i z ed . The variables u t i l i zed in 

this study are the ones discussed in Chapter 3 as being 

important in investment decisions. However, two of the 

variables discussed ( e .g . , rental price of capi ta l and 

indicators of technical change) are not included in the 

current study because of the d i f f icu l ty of making them 

operational a t a macro level . (More discussion of this 

exclusion follows.) The variables t h a t are included in this 

study are assumed to be l inearly related to investment 

ac t iv i ty . As such, investment a c t i v i t y is modelled as a 

l inear function of the various economic variables. The 

variables employed represent a d i s t i l l a t i o n of much of the 

econometric l i t e ra ture on investment act ivi ty which was 

discussed in the previous chapter. This work is an attempt 

to avoid much of the s t ruc tura l sophistication of ear l ier 

efforts which, as Klein and Taubman suggest, "can lead to a 

too great departure from the real world." [Klein and 

Taubman, 1971, p. 206]. 

Fundamentally, the research methodology consists of two 

major steps in which ex-post quarterly macro-economic data 

are analyzed for purposes of the hypothesis tes t ing : a 

multiple regression analysis step and an intervention 

analysis s tep. 
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The f i r s t of the two s t e p s i s o l a t e s the f l u c t u a t i o n s i n 

t h e flow of inves tment from q u a r t e r t o q u a r t e r d u r i n g each of 

t h e two time p e r i o d s i n t o two p a r t s : t he p o r t i o n of t h e 

inves tmen t a c t i v i t y e x p l a i n e d by t h e economic v a r i a b l e s and 

t h e p o r t i o n of t he inves tment a c t i v i t y not e x p l a i n e d by t h e s e 

economic v a r i a b l e s . T h i s unexp l a ined segment of inves tment 

a c t i v i t y i s c a l l e d the " r e s i d u a l . " 

In the second major s t e p , the t i m e - s e r i e s p a t t e r n of t he 

r e s i d u a l i s examined around two i n t e r v e n t i o n d a t e s ( i . e . , 

J a n u a r y I , 1962 and J a n u a r y 2 1 , 1975) . If e i t h e r or bo th of 

t h e r e s i d u a l s e r i e s behave d i f f e r e n t l y a f t e r t h e i n t e r v e n t i o n 

t h a n before t h e i n t e r v e n t i o n , t h e s t a t e m e n t i s made t h a t t h e 

d i f f e r e n c e i s a t t r i b u t a b l e t o t h e p r e s e n c e of t he 

i n t e r v e n t i o n . 

For each of t h e two t ime p e r i o d s t e s t e d and a t each of 

t h e two l e v e l s of i n v e s t m e n t a c t i v i t y , a c o n t r o l group i s 

u t i l i z e d to f u r t h e r i s o l a t e exogenous i n f l u e n c e s which a r e 

n o t e x p l i c i t l y accoun ted fo r in t h e r e g r e s s i o n e q u a t i o n s 

( i . e . , in t h e m u l t i p l e r e g r e s s i o n a n a l y s i s s t e p ) and which 

a r e b e l i e v e d t o impact upon inves tmen t a c t i v i t y . The 

n o n q u a l i f i e d inves tment a c t i v i t y s e r i e s d e s c r i b e d below 

s e r v e s as t h e c o n t r o l group in t h i s s tudy . The u t i l i z a t i o n 

of a c o n t r o l group i s p a r t i c u l a r l y b e n e f i c i a l in t h i s 

i n s t a n c e b e c a u s e of t h e d i f f i c u l t y i n i s o l a t i n g the e f f e c t s 

of t a x e s and t h e i nves tmen t t ax c r e d i t from o t h e r i n f l u e n c e s 
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and because of the lack of complete knowledge as to the 

nature of the investment function. By utilizing a control 

group, influences such as general economic conditions, the 

1973-1974 oil embargo, the Vietnam War and defense spending, 

expectations, and Japanese competition, are minimized since 

these factors affect both the experimental and control 

groups. Moreover, the effects of a number of other tax 

policy changes which ostensibly impact upon investment 

activity, such as the enactment of the Class Guideline Lives 

depreciation system, the depreciation recapture provisions, 

and the tax rate structure changes, are controlled by using 

this research design because these factors impact upon both 

the experimental and control groups. 

The utilization of a control group will also help 

mitigate the potential difficulty of historical invalidity. 

Normally, a change in a time-series which coincides with the 

occurrence of an intervention is presumed to be the effect of 

the intervention. However, in ex-post experiments, such as 

this one, it is no simple matter to sort out the effect of 

one intervention from the effects of many other simultaneous 

interventions targeted toward aspects of the same problem. 

The historical invalidity difficulty is averted by analyzing 

the results of the tests performed on the experimental group 

in conjunction with analyzing the activity of the control 

group. 

Although the utilization of the control group in this 
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study aids in accounting for factors that would ordinar i ly be 

hard, if not impossible, to include in a model, i t does not 

represent an ideal control group because the experimental 

groups may not be independent of the control group. For 

instance, i t was asserted ea r l i e r tha t if qualified 

investment was stimulated, nonqualified investment a lso may 

be stimulated to a degree. The degree to which the 

experimental groups and the control group move together, 

e i the r simultaneously or in a lagged fashion, is monitored in 

t h i s study. Plausible explanations can be provided for such 

co-movement, if necessary. 

Recall that in th i s project the experimental groups are 

the qualified investment ac t iv i ty and overall or to ta l 

investment ac t iv i ty var iables . The c o n t r c group u t i l i zed is 

nonqualified investment ac t iv i ty ( i . e . , investment ac t iv i ty 

for which the investment tax credi t is not avai lable) . The 

nonqualified investment ac t iv i ty variable is derived by 

computing the difference between overall investment ac t iv i ty 

and qualified investment ac t i v i t y . Basically, this control 

group primarily encompasses the investment ac t iv i ty in 

commercial and industr ia l buildings (e .g . , stores, off ices , 

warehouses, e t c . ) for a given time period. 

Surrogation of the Economic Variatoles-

A set of possible relevant var iables for specifying the 
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investment function was identified in the previous chapter. 

Various investigators have selected for their studies subsets 

of one or more of the elements from this set as being 

primarily responsible for explaining investment behavior. 

Each of the theoretical approaches that has been utilized by 

these researchers is conceptual in the sense that the 

variables of the model and the relationships among variables 

are based on either economic theory or at least some a priori 

hypothesis concerning investment behavior. In order to 

utilize each model as a research tool the conceptual 

variables have had to be surrogated by "real-world" data. 

This research likewise requires the utilization of surrogates 

to represent the conceptual attributes which influence 

investment activity. The sources of the "real-world" 

macro-economic data that are used in this study are the U.S. 

Department of Commerce, Bureau of Economic Analysis; U.S. 

Department of Commerce, Bureau of the Census; and the Board 

of Governors of the Federal Reserve Board. A description of 

the surrogates selected as the dependent and independent 

variables for this study is given below. 

As explained below, surrogates are selected for all of 

the economic variables listed in Chapter 3 except for the 

rental price of capital and indicators of technical change 

attributes. In the case of these two independent variables, 

reliable and valid surrogates are not considered to be 

available. Based upon the literature reviewed previously, 
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earlier attempts to surrogate the variables encountered 

difficulties because of the uncertainty involved in deciding 

upon their appropriate specification. 

More specifically, with respect to the rental price of 

capital variable, a surrogate of this attribute is not 

included in the study because of the lack of agreement as to 

its appropriate theoretical and operational specification. 

Henderhott and Hu commented that "considerable controversy 

exists" over the appropriate specification of this factor. 

Their conclusion is based upon their study noted above which 

included general comments about various specifications of the 

variable. [Hendershott and Hu, 1981, p. 87]. Moreover, 

Goldberg concluded that this variable did not seem to "work" 

in macro-economic studies because of factors such as 

measurement error, aggregation bias and/or inadequate 

information on expectations. [Goldberg, 1979, p. 118]. 

The omission of the indicators of technical change 

variable from this study is not considered significant for 

several reasons: (a) Any variance attributable to this 

variable, which generally encompasses the independently or 

ex< snously determined changes in the production process, may 

be factored out upon the utilization of the control group as 

called for in the methodology described in this chapter. (b) 

As mentioned in Chapter 3, the factor tends to affect the 

timing of investment expenditures, and as a result, 

investment can be both stimulated and restrained at the same 
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time. Therefore, the net effect of the var iab le ' s omission 

may be negligible. (c) Since technological advance can 

r e l a t e t o both labor and capi tal saving techniques, the 

inclusion of th is variable could convolute the resul ts 

because of the fact that i t does encompass labor as well as 

capi ta l saving technology. Ideally, if the factor was to be 

included in th i s study, a surrogate would be needed that only 

considered the capi ta l saving aspects. 

Therefore, the six economic determinants that are 

surrogated for th is study are output, p rof i t s , cash flow, the 

in te res t rate, capi ta l stock, and capacity u t i l i z a t i o n . The 

surrogates of the dependent and independent variables that 

are used in the tes t ing are as follow. Further, the actual 

observations of the following surrogates are provided in 

Appendix B. 

1. Qualified Investment Act ivi ty . "Value of 

Manufacturers' New Orders, Capital Goods Industr ies , 

Nondefense," in constant (1972) dol lars , seasonally 

adjusted, Source: U.S. Department of Commerce, 

Bureau of the Census, Business Conditions Digest. A 

new order is a communication with the intention to 

buy for immediate or future delivery. The new 

orders in the ser ies are supported by legal 

documents, including signed contracts, l e t t e r s of 

intent, and l e t t e r s of awards. The series includes 
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new orders less cancellations. New orders is equal 

to the current value of shipments plus the change in 

unfilled orders. The series is not seasonally 

adjusted independently but is derived from 

seasonally adjusted shipments and unfilled orders 

series. Included in the series reported by a group 

of durable goods manufacturers are nonelectrical 

machinery (e.g., engines and turbines; construction, 

mining, and material handling equipment; metal 

working machinery; special and general industry 

machinery; and miscellaneous nonelectrical 

equipment), electrical machinery (e.g., electrical 

transmission and distribution equipment, electrical 

industrial apparatus, other electrical machinery 

excluding household appliances, and railroad 

equipment), and the nondefense portion of 

communication equipment, shipbuilding and aircraft 

and their parts. This series, which is derived from 

a series stated in terms of current dollars, is 

presented in terms of constant (1972) dollars. The 

series is determined by multiplying the seasonally 

adjusted current-dollar series by the seasonally 

adjusted wholesale price index for machinery and 

equipment. 

Overall Investment Activity. "Contracts and Orders 



www.manaraa.com

116 

fo r P l a n t and Equipment," in c o n s t a n t (1972) 

d o l l a r s , s e a s o n a l l y ad ju s t ed , Source : U . S . 

Department of Commerce, Bureau of Economic A n a l y s i s , 

Bus ine s s Condi t ions D i g e s t . This s e r i e s measures 

t h e v a l u e of new c o n t r a c t awards for commercial and 

i n d u s t r i a l c o n s t r u c t i o n c o n t r a c t s ( e . g . , o f f i c e s , 

s t o r e s , warehouses, g a r a g e s , and manufac tur ing 

b u i l d i n g s ) , f o r c o n t r a c t s for p r i va t e ly -owned 

n o n - b u i l d i n g c o n s t r u c t i o n ( e . g . , s t r e e t s , b r i d g e s , 

dams, u t i l i t y sys tems , p i p e l i n e s , and wa te r supp ly 

s y s t e m s ) , and for m a n u f a c t u r e r s ' new o r d e r s i n 

c a p i t a l goods, nondefense i n d u s t r i e s ( t h i s p o r t i o n 

of t he s e r i e s i s the same as t he s e r i e s d e s c r i b e d 

above fo r q u a l i f i e d inves tment a c t i v i t y ) . 

N o n q u a l i f i e d Inves tmen t A c t i v i t y . Th is s e r i e s i s 

d e r i v e d from t h e two s e r i e s de s c r i be d above. The 

s e r i e s , which i n c l u d e s b u i l d i n g and n o n b u i l d i n g 

c o n s t r u c t i o n , i s computed by t a k i n g the d i f f e r e n c e 

between "Cont rac t s and Orders f o r P l a n t and 

Equipment" and "Value of Manufac tu re r s ' New O r d e r s , 

C a p i t a l Goods I n d u s t r i e s , Nondefense ." This s e r i e s 

r e p r e s e n t s new o r d e r s or c o n t r a c t s for a s s e t s t h a t 

do not q u a l i f y fo r t he inves tment t a x c r e d i t . 

Ou tpu t . "Tota l Manufactur ing Ou tpu t , " expressed a s 
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a percentage of 1967 output (1967 = 100), seasonally 

adjusted, Source: Board of Governors of the Federal 

Reserve Board. This index i s designed to measure 

the monthly changes in the nat ion 's output of 

industr ia l production, except for the output related 

to mining and u t i l i t y operations. Additionally, the 

index does not include production on farms, in the 

construction industry, in transportation, or in 

various trade and service indus t r ies . The index is 

based on data supplied to the Board of Governors of 

the Federal Reserve System by government agencies 

and various trade organizations. I t is a 

combination of more than 200 individual output 

ser ies with value added weights. The weights used 

are based on the value added by manufacturers (the 

difference between the value of production and the 

cost of material or supplies consumed) in individual 

industries for selected base years. The components 

of the index are adjusted for two kinds of 

short-term recurring fluctuation: for differences in 

the number of working days from period to period and 

for seasonal variat ion. 

P rof i t s . "Corporate Prof i t s after Taxes with 

Inventory Valuation Adjustment and Capital 

Consumption Adjustment in 1972 Dollars," seasonally 
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adjusted, Source: U.S. Department of Commerce, 

Bureau of Economic Analysis, Business Conditions 

Digest. This variable is a measure of the amount of 

earnings, by corporations organized for profit, 

which accrue to U.S. residents. This amount is the 

result after subtracting federal and state income 

tax liabilities. The definition of profits 

generally agrees with the Internal Revenue Service's 

definition of taxable income with a few exceptions 

(e.g., bad debt expense is measured by actual losses 

instead of additions to the reserve). The inventory 

valuation adjustment is the change in the physical 

volume of inventories valued at prices of the 

current period less the change in the book value of 

inventories as reported by the businesses (i.e., the 

excess of the replacement cost of inventories used 

up over their historical acquisition cost). This 

adjustment is considered necessary because the 

change in the book value of inventory generally 

differs from the change in business inventory. The 

capital consumption adjustment converts tax 

return-based capital consumption allowances to a 

replacement cost valuation (instead of being at a 

historical cost valuation) and to uniform service 

lives and depreciation formulas. This series, which 

is derived from a series stated in terms of current 
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dollars , is presented in terms of constant (1972) 

dol lars . The determination of t h i s constant dollar 

ser ies i s based upon the following two steps: (1) 

the current dollar ser ies is separated into two 

components: (a) dividends af ter taxes, and (b) 

undistributed corporate profi ts after taxes with 

inventory valuation adjustment and capi tal 

consumption adjustment; and then (2) the dividends 

component is multiplied by the implicit price 

deflator for personal consumption expenditures and 

the other component i s multiplied by the deflator 

for nonresidential fixed investment. The summation 

of these two deflated components resu l t s in the 

ser ies used for this study. 

Cash Flow. "Net Cash Flow, Corporate, in 197 2 

Dollars," seasonally adjusted, Source: U.S. 

Department of Commerce, Bureau of Economic Analysis, 

Business Conditions Digest. This series i s derived 

from information implicit in the corporate profit 

se r ies . This cash flow ser ies is the sum of 

undistributed prof i t s ( i . e . , the portion of profi ts 

remaining after taxes and dividends have been paid) 

plus the capital consumption allowances that were 

netted in arriving at corporate profi t numbers 

( i . e . , the total of depreciation charges and 
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a c c i d e n t a l l o s s e s to f i x e d c a p i t a l ) . This s e r i e s , 

which i s de r ived from a s e r i e s s t a t e d in c u r r e n t 

d o l l a r s , i s p r e s e n t e d i n terms of cons t an t (1972) 

d o l l a r s . The s e r i e s i s o b t a i n e d by d i v i d i n g the 

c u r r e n t d o l l a r s e r i e s by t he i m p l i c i t p r i c e d e f l a t o r 

fo r n o n r e s i d e n t i a l f i x e d inves tmen t . 

7 . I n t e r e s t R a t e . "U.S. Government Treasu ry Notes -

Cons tan t M a t u r i t i e s , 5-Year ," Averages of d a i l y 

f i g u r e s , S o u r c e : Board of Governors of the F e d e r a l 

Rese rve Board. Based upon r e c e n t l y i s s u e d and 

a c t i v e l y t r a d e d s e c u r i t i e s on ly . 

8 . C a p i t a l S tock . " T o t a l Manufactur ing C a p a c i t y , " 

s e a s o n a l l y ad ju s t ed , a s a p e r c e n t a g e of 1967 o u t p u t , 

S o u r c e : Board of Governors of t h e Federa l Reserve 

Board . Th i s v a r i a b l e i s based on the concept of the 

maximum o u t p u t t h a t can be produced dur ing a given 

t ime p e r i o d wi th e x i s t i n g p l a n t and equipment and 

w i t h a normal o p e r a t i n g s c h e d u l e . A normal 

o p e r a t i n g schedule r e f l e c t s t h e usua l number of 

f u l l - t i m e h o u r s per s h i f t , s h i f t s per day, days per 

week, over t ime h o u r s , v a c a t i o n h o u r s , and h o u r s of 

downtime fo r r e p a i r and maintenance; i t i s assumed 

t h a t s u p p l i e s of l a b o r and o t h e r inpu t a re 

u n l i m i t e d . B a s i c a l l y , c a p a c i t y ou tpu t or the a c t u a l 
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level of capital stock for a given industry is 

determined implicitly by trend- and level-adjusting 

the McGraw Hill annual year-end level of capacity 

and a gross capital stock series. An average of the 

two series is taken to determine annual capacity 

which then is linearly interpolated between year-end 

estimates to obtain quarterly estimates. 

9. Capacity Utilization, "Rate of Capacity Utilization, 

Manufacturing," seasonally adjusted. Source: Board 

of Governors of the Federal Reserve Board. This 

series measures the degree to which the 

manufacturing sector is realizing its output 

potential. The series is based on a derived measure 

of capacity utilization rather than on the survey 

approach. This capacity utilization variable is the 

ratio of actual output to capacity output, 

determined by dividing the quarterly seasonally 

adjusted Federal Reserve Board actual output 

compilation for total manufacturing by the derived 

quarterly capacity output for total manufacturing 

(described above under Capital Stock). 

The Utilization of Investment Orders-

As mentioned in the previous section, the three 
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surrogates selected to represent investment activity were 

measures of investment orders rather than measures of actual 

investment expenditures. By utilizing an orders series, 

problems associated with timelags between an investment 

stimulant and an investment expenditure such as those 

discussed below are mitigated. In fact, as suggested in the 

discussion which follows, an orders series is considered to 

be preferrable to an expenditures series in studies such as 

this one. 

Upon considering capital expenditure decisions at an 

aggregate level, complications to the lag scheme are 

introduced because of different speeds by which different 

firms respond to a given situation. Moreover, different 

firms require different assortments of capital goods; the 

information, decisionmaking, ordering, queuing, and 

production period components of the lag scheme may vary over 

time. [Report by the Comptroller General, 1978, p.9]. 

Alan Greenspan [1979] provides the following comment 

about lag structures and their interface with investment 

modelling: 

What I know about investment decisionmaking causes 
me to doubt statistical procedures that make plant 
or equipment expenditures the dependent variable 
and then estimate distributed lags on a number of 
explanatory variables. Can such equations track 
the process that actually occurs? Capital 
expenditures committees of corporations act on 
appropriations [i.e., new orders] in light of 
variables such as cash flow ... or some accelerator 
measure. The lag between those factors and 
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a p p r o p r i a t i o n s i s s h o r t . And t h e n e x p e n d i t u r e s 
flow from a p p r o p r i a t i o n s with v a r y i n g l a g s . . . . By 
making inves tment e x p e n d i t u r e s the dependen t 
v a r i a b l e and l i n k i n g them by a f i xed l a g 
d i s t r i b u t i o n to t h e f a c t o r s t h a t a c t u a l l y d e t e r m i n e 
c a p i t a l a p p r o p r i a t i o n s , t h e models waste 
i n f o r m a t i o n and t u r n i n t o reduced forms r a t h e r than 
s t r u c t u r a l e x p l a n a t i o n s . [Greenspan, 1979, 
p p . 1 1 5 - 1 1 6 ] . 

Klein and Taubman [1971] conclude t h a t while a g e n e r a l 

p a t t e r n h a s emerged from p a s t s t u d i e s which shows t h a t a lag 

p r o c e s s i s invo lved and t h a t the shape of the d i s t r i b u t i o n i s 

humped, t h e e x a c t shape of t h i s p a t t e r n v a r i e s by f irm, 

i n d u s t r y , and p r o d u c t . F u r t h e r , agreement h a s not been 

reached on t h e method of e s t i m a t i n g the l a g d i s t r i b u t i o n and, 

as a r e s u l t , t h e p a r a m e t r i c s p e c i f i c a t i o n s of t h e lag 

func t ions remain somewhat a r b i t r a r y . [Klein and Taubman, 

1971, p . 2 0 7 ] . 

Klein and Taubman [1971] sugges t t h a t the demand for 

inves tment goods i s r e f l e c t e d in o r d e r s , while t h e l a g t h a t 

e x i s t s u n t i l r e c e i p t r e f l e c t s supply phenomena. They add 

t h a t when a macro approach i s used, a s in t h i s s t u d y , an 

inves tment o r d e r s v a r i a b l e may be more a p p r o p r i a t e t o use 

r a t h e r t h a n an a c t u a l e x p e n d i t u r e s v a r i a b l e because of 

s e v e r a l r e a s o n s : t h e l ag s t r u c t u r e v a r i e s by i n d u s t r y and 

p r o d u c t , t h e l a g has been shown t o s t r e t c h out a s c a p a c i t y 

u t i l i z a t i o n r i s e s in t he supp ly i n d u s t r y , and t h e l a g may 

expand and c o n t r a c t over t i m e . [ K l e i n and Taubman, 1971, pp. 

217-218] . 
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Hendershott and Hu [1981] also support the contention 

that orders is preferable to investment expenditures as the 

dependent variable when using macro-level data because of the 

differences in the length of the lag in different industr ies . 

They further contend that with pract ica l ly any aggregation of 

investment outlays, the lag will vary over time as the 

composition of orders among the various industr ies included 

in the aggregation change. They conclude the use of lags 

tends to unnecessarily complicate both the estimation and 

interpretat ion of the resu l t s . [Hendershott and Hu, 1981, p. 

87] . 

Therefore, because of the problems associated with 

select ing an appropriate timelag scheme for capital 

expenditures in an aggregate or macro set t ing, investment 

orders series are used in this study rather than investment 

expenditures se r ies . Further, in u t i l i z ing orders ser ies , 

the assumption is made that there is a d i rec t positive 

corre la t ion between investment orders and investment 

expenditures. That i s , an investment order wi l l generally 

resul t in an investment expenditure. 

General Specification of the Models-

The major tes t ing performed in th i s study i s conducted 

by completing two major steps. In each of the steps, a 

different research tool is used in order to achieve a 
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different purpose. In the first step, multiple regression 

analysis is used to determine the portion of investment 

activity that is explained structurally by the six economic 

factors discussed above, and then conversely, to determine 

that portion of investment activity that is not explained by 

the six economic factors. In the second major step, a 

time-series analysis procedure, called intervention analysis, 

is conducted on the unexplained portion derived from the 

first step to determine if the investment tax credit is an 

additional factor that perhaps is "buried" in the unexplained 

portion which helps account for investment activity. 

As discussed, the methodology in this dissertation is 

comprised of two major analytical techniques: multiple 

regression analysis and time-series analysis. Pindyck and 

Rubinfeld suggest that a research design in which both 

regression and time-series techniques are utilized is likely 

to provide a better representation of the flow of investment 

spending than the regression equation alone, or a time-series 

model alone. This is the case, they assert, "since it 

includes a structural (economic) explanation of that part of 

the variance of (a time-series of data) that can be explained 

structurally, and a time-series 'explanation' of that part of 

the variance of (the series) that cannot be explained 

structurally." [Pindyck and Rubinfeld, 1976, p. 539]. In 

this methodology, the regression analysis is utilized to 

explain the deterministic part of the investment generating 
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process (i.e., the economic factors). The intervention 

analysis procedure then is used to further refine the 

components of several regressions' residual series by 

modelling the stochastic process. The details of these 

techniques are presented below. 

Although the major focus of the study is encompassed by 

the two steps mentioned, preliminary testing is conducted on 

the raw economic data to determine if a significant level of 

interaction exists between the economic variables utilized 

and the investment tax credit; and an ancillary test is also 

conducted to confirm the direction of any investment tax 

credit impact noted upon completing the multiple regression 

and intervention analysis steps. These preliminary tests, in 

which a modification of the economic data is considered, and 

the ancillary test, along with the multiple regression and 

intervention analysis steps are discussed in detail in the 

sections which follow. The data used for purposes of the 

preliminary tests and multiple regression analysis steps are 

presented in Appendix B. 

The Possible Modification of the Raw Economic Data: 

The possibility that a degree of interaction or 

dependence may exist between the six influential economic 

variables utilized in the study and the investment tax credit 

is recognized. Further, it is recognized that if such 

interaction does exist and if its degree is significant, this 
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i n t e r a c t i o n could convo lu te t h e r e s u l t s of t h e r e g r e s s i o n 

a n a l y s i s ( d e s c r i b e d b e l o w ) , and for t h a t m a t t e r , t h e r e s u l t s 

of the e n t i r e s t udy . T h e r e f o r e , b e f o r e per forming t h e 

r e g r e s s i o n a n a l y s i s , a p o s s i b l e m o d i f i c a t i o n of the raw 

economic d a t a needs to b e c o n s i d e r e d . 

The m o d i f i c a t i o n of the raw economic d a t a would be 

i n t ended t o remove any e x i s t i n g i n t e r a c t i v e e f f e c t between 

t h e independent v a r i a b l e s and t h e i nves tmen t t a x c r e d i t . Th i s 

i n t e r a c t i v e e f f e c t , i f p r e s e n t and n o t removed, could mask 

any impact t ha t t h e inves tment t ax c r e d i t may have upon 

i n v e s t m e n t a c t i v i t y . Fo r i n s t a n c e , upon t h e enactment of or 

r a t e change in t h e inves tment t a x c r e d i t p r o v i s i o n s , t h e 

i n t e r e s t r a t e or l e v e l of ou tpu t could have f l u c t u a t e d s o l e l y 

because of the p r e s e n c e of or changes i n t h e inves tmen t t a x 

c r e d i t r u l e s . T h a t i s , t h e i n t e r e s t r a t e and l e v e l of o u t p u t 

c o u l d f l u c t u a t e a s an i n d i r e c t r e s u l t of t h e inves tmen t t a x 

c r e d i t p r o v i s i o n s impac t ing upon the economic v a r i a b l e s t h a t 

i n t e r a c t w i t h t he i n t e r e s t r a t e and o u t p u t ( e . g . , the money 

supply , demand, e t c . ) . 

T h e r e f o r e , p r e l i m i n a r y t e s t s which a r e more p r e c i s e l y 

d e s c r i b e d i n a s e c t i o n be low, a r e performed t o de t e rmine i f a 

s i g n i f i c a n t l eve l of i n t e r a c t i o n e x i s t s between the s i x 

i n f l u e n t i a l economic v a r i a b l e s and the i nves tmen t tax c r e d i t . 

I f s i g n i f i c a n t i n t e r a c t i o n i s found, t h e n an a p p r o p r i a t e 

" c l e a n s i n g " m o d i f i c a t i o n to t h e economic da ta i s conducted 

fo r u t i l i z a t i o n i n the r e g r e s s i o n a n a l y s i s . On the o t h e r 
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hand, upon conducting the above tests, if the conclusion is 

reached that significant interaction is not present, then 

modification of the economic data is not considered 

necessary. 

Multiple Regression Analysis Step: 

In the regression analysis step, investment activity is 

modelled as a linear function of the six economic variables 

described above because these variables are considered 

important influences to investment activity. The model is 

used to estimate the true functional relationship between 

investment activity variable (i.e., the dependent variable) 

and the economic variables (i.e., the independent variables). 

The functional form of the model which results is defined by 

the model parameters, or the regression coefficients. 

In this step, a multiple regression analysis is 

conducted for each type of investment activity variable for 

each period included in the examination (i.e., 1962 and 

1975). The investment activity variables modelled include 

the surrogates described above for qualified investment, 

total investment, and nonqualified investment. 

The "Value of Manufacturers' New Orders, Capital Goods 

Industries, Nondefense" series is utilized as the surrogate 

for qualified investment activity. As discussed above, this 

surrogate is used rather than an "actual expenditures" 

surrogate because of problems associated with determining 
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s p e c i f i c lag r e l a t i o n s h i p s between an inves tmen t s t imu lus and 

an a c t u a l e x p e n d i t u r e . 

The v a r i a b l e "Con t rac t s and Orders f o r P l a n t and 

Equipment" a c t s a s a s u r r o g a t e for o v e r a l l or t o t a l 

inves tment a c t i v i t y . An " o r d e r s " v a r i a b l e r a t h e r t h a n an 

" e x p e n d i t u r e s " v a r i a b l e i s u t i l i z e d h e r e a l s o because of 

problems a s s o c i a t e d w i t h lag r e l a t i o n s h i p s . 

A r e g r e s s i o n i s a l s o performed wi th nonqua l i f i ed 

inves tment fo r c o n t r o l group p u r p o s e s . The s u r r o g a t e for 

n o n q u a l i f i e d i nves tmen t a c t i v i t y i s d e r i v e d from the 

q u a l i f i e d inves tment and t o t a l inves tment s u r r o g a t e s . The 

nonqua l i f i ed inves tmen t s e r i e s i s ob ta ined by s u b t r a c t i n g the 

q u a l i f i e d inves tment s e r i e s from the t o t a l inves tment s e r i e s . 

I n each r e g r e s s i o n a n a l y s i s , t h e s e t of economic 

v a r i a b l e s ( i . e . , t he independen t v a r i a b l e s ) used a r e those 

d e s c r i b e d above . The s e t r ema ins unchanged or c o n s t a n t 

th roughout t h e t e s t i n g . Tha t i s , v a r i o u s s u b s e t s from the 

s e t of the above six economic f a c t o r s a r e not t e s t e d i n the 

r e g r e s s i o n s . The purpose of t h i s s tudy i s not t o t e s t 

e m p i r i c a l l y t h e r e l a t i v e i n f l u e n c e of v a r i o u s combinatons of 

economic f a c t o r s on i nves tmen t , b u t r a t h e r , t o s tudy 

e m p i r i c a l l y t h e e f f e c t of t h e inves tment t a x c r e d i t on 

inves tmen t . T h e r e f o r e , to meet t h i s end, the economic 

f a c t o r s which a r e cons ide red t o i n f l u e n c e inves tment are 

accep ted for t e s t i n g a t t h i s s t age with e q u a l weight and 

wi thou t c o n s i d e r i n g any preconceived s t r u c t u r a l 
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interrelationships. However, as a result of the regression 

analysis, the parameters (i.e., regression coefficients) and 

their respective standard errors which result could be used 

to test the value or usefulness of each of the independent 

variables in the model. Although such additional testing 

would perhaps be interesting, it is not included within the 

scope of this study. 

Upon modelling investment as described above, the 

results will show that investment is dependent upon the 

economic variables considered and some unknown and/or 

exogenously determined factors (e.g., the investment tax 

credit). This unknown portion is called the residual. The 

primary purpose of this step is to determine the portion of 

investment activity that can not be explained by the economic 

variables and/or that portion that is influenced by exogenous 

forces that are not included in the model. This 

"unexplained" portion of each investment activity 

observation, or residual series, is the data analyzed in the 

intervention analysis step. 

Intervention Analysis Step: 

This step involves the application of a time-series 

analysis technique on the unexplained portion or residual 

series from the regression analysis step to determine if the 

pattern of the residual series after the institution of the 

investment tax credit in 1962 and after the rate change in 
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1975 are s ignif icant ly different from the series before the 

investment tax credit becomes available and before the rate 

changes, respectively. If the pattern of the residual series 

after the intervention is different than before the 

intervention, the difference is a t t r ibuted to the impact of 

the investment tax c r ed i t . In essence, th is technique i s used 

to "break down" and refine the residual series derived from 

the regression analysis in order to determine if the 

investment tax credit contributes to or stimulates investment 

ac t iv i ty . The time-series experiment, in this case, an 

interrupted time-series experiment, is an "unplanned 

experiment" used to evaluate governmental reform. [Glass et 

al p. 3 ] . The time-series design offers a unique perspective 

on the evaluation of intervention effects of the investment 

tax credit on investment spending. "Interventions into 

societ ies . . . do not have merely 'an ef fec t ' but 'an effect 

pa t tern ' across time." This technique is valuable in 

studying the impact of the investment tax credit and of the 

rate changes in the provisions in the sense that the effects 

can be observed as being immediate or delayed, increasing or 

decaying, e t c . [Glass et al p. 5 ] . 

Contrary to the typical econometric approach in which a 

researcher postulates and tes t s a s t ruc tura l model for the 

generating process ( e . g . , the process of making investment 

decisions) on the basis of prior theory, the t ime-series 

methodology ident i f ies an appropriate form of the model for 
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the generating process on the basis of the statistical 

attributes of the data. In the time-series analysis 

utilized, there is no need to be concerned explicitly with 

the structural real-world causal relationships that effect 

the variable of interest except with respect to the structure 

of the intervention effect as discussed below. Therefore, no 

preconceived structural interrelationships between the six 

economic variables were considered in the multiple regression 

analysis step. The time-series methodology is used to 

extract all explainable information from the data such that 

the observations are transformed into uncorrelated residuals. 

This procedure allows the data to "speak for themselves" in 

that the data are used to suggest possible models instead of 

hypothesizing likely models and then testing them. 

A Discussion of the Time-Series Technique Utilized-

The general time-series model adapted for this purpose 

is based upon the Box-Jenkins [1976] (BJ) technique. This 

technique recognizes that all time-series have two basic 

components: the deterministic and stochastic components. The 

deterministic component describes the systematic behavior of 

a time-series. Much of the systematic behavior in the 

investment activity series is accounted for in this study by 

considering the effects of the six economic variables in the 

regression analysis. The stochastic portion describes the 

underlying process of unobserved errors. An explanation of 



www.manaraa.com

133 

the relationship between the stochastic portion and the 

time-series residuals is provided later in this section. 

Deterministic parameters do not perfectly predict the 

values of any particular time-series because a given 

observation will always deviate from its expected value, even 

though the process may be systematic on the average. 

Therefore, the stochastic component is used to capture the 

unobserved reasons for the unpredictable nature of a 

time-series. 

The stochastic component of a time-series is comprised 

of two portions: the systematic and unsystematic portions. 

The systematic portion is responsible for the autocorrelation 

in the model. The autocorrelation of a time-series is a 

measure of the relationship of the time-series to itself at 

various lags. The autocorrelation function is used to 

determine the structure of the systematic part in the 

stochastic component. The unsystematic part of the 

stochastic portion is the only part unaccounted for by the 

time-series model. However, as a result of appropriately 

modelling the stochastic component, unbiased estimates of the 

standard deviation can be calculated and inferences can be 

drawn from significance tests. That is, serial dependence 

endogenous to the time-series or interrelationships existing 

between the observations has been accounted for. As 

discussed below, the removal of the serial relationships 

allow inferences to be made about the time-series being 

observed. 
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The BJ methodology uses an autoregressive-integrated-

moving-average (ARIMA) format to model the stochastic 

portion. The systematic or structural parameters used to 

model the stochastic component capture the direct 

relationship between adjacent observations within a series 

(the autoregressive parameter), the degree of differencing 

required to insure stability within a series (the 

differencing parameter), and the degree to which a 

time-series is characterized by the persistence of a random 

shock or unsystematic movement from one observation to the 

next (the moving-average parameter). Using a minimization of 

least squares criterion, the methodology fits the data to an 

autoregressive (AR) model (which characterizes the data as a 

function of its previous observations), a moving-average (MA) 

model (which characterizes the data as a function of the 

previous random shocks), or a combination of these two 

models. In order to insure stability of the time-series 

around a given mean, the data are fit either in the original 

form or in a differenced form. The "I" represents the degree 

to which the data are differenced. Further explanation of 

the nature of and the reason for differencing is provided 

below in the section in which the intervention analysis step 

is specified mathematically. Additionally, the BJ 

methodology adjusts for seasonality by forming the model as a 

multiplicative combination of a seasonal model and an 

adjacent period model. 
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In testing the adequacy of the resultant model, the 

residuals of the time-series model are examined. A model is 

considered adequate if the residuals (which are estimates of 

the error component or the unsystematic portion of the 

stochastic component) are uncorrelated at any lag and are 

approximately normally distributed with mean zero and 

variance estimated by residual mean square. That is, the 

residuals should be independent with respect to their 

distribution and homoscedastic with respect to the size of 

their variance. As a point of clarification, the residuals 

resulting from the time-series models discussed here and the 

residuals resulting from the multiple regression step are not 

the same. A residual from the regression represents the 

deviation of the actual investment activity observation from 

the estimate of the investment activity based upon the 

regression equation (and its six economic independent 

variables). On the other hand, the residuals of a 

time-series model result upon modelling a time-series using 

the BJ methodology. The time-series procedures of this step 

are performed on the residuals from the regression analysis 

and thereby the residuals from the regression step are 

refined further. As described above, this refinement 

involves determining the systematic and the unsystematic 

portions of the stochastic component of the time-series. In 

testing the adequacy of the resulting time-series models, the 
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unsystematic portion, also called the residuals of the 

time-series model, is examined. 

An adaptation of the above BJ technique, called 

intervention analysis, is utilized in this research. 

Intervention analysis was introduced by Box and Tiao [1965 

and 1975] and is capable of describing a process that 

involves an intervention, such as the enactment or rate 

change of the investment tax credit. This adaptation of the 

general time-series technique is designed to capture any 

effect pattern, whether it be immediate, delayed, or gradual, 

which may be associated with an intervention such as the 

investment tax credit. The technique has been used previously 

in the social sciences area, and it has also been noted to 

have been used previously in the accounting and finance 

literature. [Glass, Tiao, and Maguire, 1971; Box and Tiao, 

1975; Deakin, 1976; and Larcker, et al, 1980]. 

From the tests described above, the issue of whether 

there is an association between the investment tax credit and 

investment activity can be resolved. This resolution can be 

made by satisfactorily modelling the time-series as described 

above, and testing the significance of the term in the model 

which captures the effect of the intervention. The 

appropriate test of significance involves utilizing the 

Student t statistic. Greater detail of the procedures 

followed when utilizing this time-series approach is provided 

later in this chapter. 
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The p r o c e d u r e s which a r e no rma l ly u t i l i z e d for 

e s t i m a t i n g and t e s t i n g for a change i n mean would n o t be 

a p p r o p r i a t e in t h i s c a se . They would be i n a p p r o p r i a t e 

because of the s e r i a l dependence t h a t normal ly o c c u r s i n the 

s u c c e s s i v e o b s e r v a t i o n s w i t h i n a t i m e - s e r i e s and because of 

t h e i n a b i l i t y t o randomize . F u r t h e r , w i t h t he t i m e - s e r i e s 

i n v o l v e d , t he r e g r e s s i o n r e s i d u a l s could be u n s t a b l e and 

cou ld i n d i c a t e s t r o n g s e a s o n a l e f f e c t s . T h e r e f o r e , the 

t i m e - s e r i e s t e c h n i q u e i s s e l e c t e d t o t e s t f o r t he e f f e c t s of 

t h e i n t e r v e n t i o n s because i t i s ab l e t o account a n d / o r a d j u s t 

f o r any dependence , n o n s t a t i o n a r i t y , and s e a s o n a l e f f e c t s in 

t h e model l ing p r o c e s s . Upon accoun t ing and c o r r e c t i n g for 

t h e s e f a c t o r s , t h e i n t e r v e n t i o n e f f e c t s can be e s t i m a t e d and 

t e s t e d w i t h s t a n d a r d t e c h n i q u e s which assume independent 

o b s e r v a t i o n s . 

A n c i l l a r y Tes t : 

The N e c e s s i t y of an A n c i l l a r y T e s t -

Upon comple t ing t he i n t e r v e n t i o n a n a l y s i s p rocedure 

d e s c r i b e d above , a s t a t e m e n t can be made as t o whether the 

i n v e s t m e n t tax c r e d i t impacts upon inves tmen t a c t i v i t y . 

However, t he main r e s e a r c h q u e s t i o n s of whether the 

i n v e s t m e n t t ax c r e d i t h a s caused an i n c r e a s e in inves tment 

a c t i v i t y can not be d i r e c t l y answered because the 

i n t e r v e n t i o n a n a l y s i s i s not conducted on the inves tment 

a c t i v i t y s e r i e s , i t s e l f . I n s t e a d , t he main a n a l y s i s i s 
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conducted on a residual series derived from the regression 

step which represents the investment activity not explained 

by the economic variables. The determination that an impact 

exists within the residual series does not by itself provide 

direct evidence that the impact on investment is positive and 

that investment activity has increased as a result of the 

investment tax credit. 

However, based upon the investment theory as discussed 

in Chapter 3, it seems to be clear that an impact is either 

non-existent or positive. That is, economists have not 

suggested that any negative impact upon investment could 

arise from the investment tax credit. Therefore, upon noting 

any investment tax credit impact from completing the 

regression and intervention analysis steps it could safely be 

assumed that the impact represents a positive effect upon 

investment activity. 

Although the above reasoning is well founded, a 

supplemental or ancillary test is performed to strengthen and 

support the link between the notion that any impact in the 

residual series noted would necessarily mean that the impact 

translates into a positive impact upon investment. 

Further, it is stressed that the ancillary test is 

confirmatory in nature and that the research questions could 

not be answered with as much confidence by conducting an 

intervention analysis only upon the three investment activity 

series, as opposed to conducting an intervention analysis on 
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the residual series coming from the regression analysis as is 

done in this study. A positive impact from such intervention 

analysis would not have as much meaning as it could have 

because the influences of the deterministic factors (i.e., 

the six economic variables) have not been removed. This is 

the point that was made above which is attributed to Pindyck 

and Rubinfeld [1976]: that the investment activity series can 

be represented better by first conducting a regression 

analysis, to explain the part of the variance that can be 

explained structurally, and then conducting a time-series 

analysis, to explain the part of the variance that can not be 

explained structurally. It is because the economic factors 

which contribute to investment have not been removed when 

conducting the ancillary test that the test can play only a 

supplementary and confirmatory role. However, this test 

strengthens the statement that any noted intervention impact 

from analyzing the residual series from the regression step 

is strong evidence that the level of investment activity 

increased as a result of the presence of or a change in the 

rate of the investment tax credit. 

Description of the Ancillary Test-

A supplementary intervention analysis is performed on 

the orders of qualified investment, orders of total 

investment, and orders of nonqualified investment series. 

These intervention analyses are conducted for both the 1962 



www.manaraa.com

140 

and 1975 time periods, using the same calendar quarters as in 

the earlier tests. Upon being able to conclude that the 

intervention impact on the raw investment series is positive, 

the statement can be made that any impact in the residual 

series noted from conducting the regression and intervention 

analysis steps described above must mean that the investment 

tax credit has given rise to an increased level of investment 

activity. 

Although a "positive impact" is expected to be seen in 

the intervention analyses of the qualified and total 

investment series, results of "no impact" would not 

necessarily invalidate the results of the earlier tests. 

Positive results would clearly provide greater support for 

the statement that the investment tax credit has had a 

positive impact upon investment spending than results of no 

impact. However, if "no impact" were to result, a possible 

explanation for the finding could be (a) that the 

intervention analysis technique is not sensitive enough to 

pick up the impact in this situation because of the presence 

of the economic variables in the analyses and their influence 

upon investment activity, or (b) that the economic variables 

caused an opposite effect in investment, thereby, washing out 

the observability of the effect of the intervention (i.e., 

investment may have gone down if it had not been buoyed by 

the investment tax credit). 
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Summary: 

This section has attempted to explain in a relatively 

non-technical way some of the pertinent details of the tests 

performed in this dissertation. The general specification of 

the models and procedures conducted when considering 

modification of the raw economic data, in the regression 

analysis step and the intervention analysis step, and in the 

Ancillary Test are presented. A more detailed and specific 

description of the tests performed are presented in the next 

section. 

Mathematical Specification of the Models-

A description of the mathematical specification of the 

models developed for this study which is based upon the above 

discussion follows. 

The Possible Modification of the Raw Economic Data: 

As mentioned above, before the multiple regression 

analysis procedures are performed, a preliminary analysis is 

conducted to determine whether significant interaction is 

present among the independent variables. The economic data 

analyzed for possible interaction are presented in Appendix 

B. To test for such interaction, the following analysis is 

conducted before performing the regression procedure: 
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Firstly, the determination is made whether any 

significant interaction exists among each of the 

independent variables and the investment tax credit. 

The existence of any such interaction is discovered 

by: 

a. regressing each variable for each quarter in 

each period tested against its immediately 

preceding observation and the observation four 

quarters preceding the current period, and 

b. testing for the homogeneity of the variances of 

the residuals (determined from this regression) 

before and after the intervention dates by 

utilizing the Bartlett-Box F test. This test, 

which is a widely used procedure to test the 

homogeneity of variances, involves computing a 

statistic whose sampling distribution is closely 

approximated by a chi-squared distribution with 

(a-1) degrees of freedom when the (a) random 

samples are from independent normal samples. 

The sample sizes (i.e., the number of residuals 

from the regressions before and after the 

intervention dates) need not be equal for 

purposes of this test. The mathematical 

specification of the Bartlett-Box F test is 

given in Appendix C. 
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Upon determining that the variances of the residuals 

from before an intervention date are not homogenous 

with the variances of the residuals from after an 

intervention date, it is concluded that the 

investment tax credit and the independent variable 

tested do interact. 

2. Upon discovering the existence of any interaction 

among the the independent variables and the 

investment tax credit, the independent variables are 

"cleaned." In this procedure, the "cleaned" 

independent variables which would result would be 

estimates of the variables' values after removing 

the increase or decrease in its value attributed to 

the presence of or increased rate of the investment 

tax credit. In other words, this modification would 

produce estimates of the economic variables that 

could have been observed had the investment tax 

credit not been present or had the investment tax 

credit's rate not increased. In the procedure, each 

variable is regressed against its immediately 

preceding observation, the observation four quarters 

preceding the current periodt an indicator or dummy 

variable for each of the two previous observations, 

a constant, and an indicator or dummy variable for 
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the constant term. The regression equation takes 

the form: 

Xij = BlXij-1 + B2GXij-l + B3Xij-4 + B4GXij-4 
+ d + Gd + Eij 

where: 

Xij = the observation of the economic 
variables involved in the invest­
ment making decision in period j 
(i.e., output, profits, cash flow, 
interest rate, capital stock, and 
capacity utilization). 

G = 0 if the investment tax credit is not 
available (for testing the first 
intervention) or if the investment 
tax credit rate is 7 percent (for 
testing the second intervention). 

G = 1 if the investment tax credit is 
available (for testing the first 
intervention) or if the investment 
tax credit rate is 10 percent (for 
testing the second intervention). 

d = parameter 

B1,...B4 = regression coefficients 

Eij = the residual or error term; the 
fluctuation of Xij that is not 
accounted for by the regression 
equation. 

After determining that the variables included to 

capture the effect of the investment tax credit in 

the above equation (i.e., the dummy variables) are 

significant, the "cleaned" independent variables 

that would be used in the regression step would be 

computed. The F statistic, whose specification is 

given in Appendix C, is used to test the 
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significance of the dummy variables. The 

significant dummy variables are then utilized to 

calculate the "cleaned" variable as follow: 

"Cleaned Variable" = Xij - B2GXij-l -
B4GXij-4 - Gd 

The above adjustment would remove the impact of the 

interaction of the investment tax credit with each 

of the independent variables. That is, each 

variable would be "cleansed" of the effect of the 

investment tax credit upon it. 

In both of the interaction analysis steps described 

above, each variable's current period observation was 

specified as being a function of the previous quarter's 

observation and the fourth preceding quarter's observation. 

Foster (1977) similarly modelled quarterly earnings, sales, 

and expenses and Griffin (1977) similarly modelled quarterly 

earnings, as functions of an adjacent quarter to quarter 

component and a four-period seasonal component. Their models 

were then successfully used as one-step ahead predictors for 

each of the series. From their studies they concluded that 

there is strong evidence that the series tested rely upon 

both the adjacent and seasonal components (i.e., j-1 and j-4) 

and that more accurate forecasts of the series result when 

both components are used in the models in lieu of using only 

one of the components. 

Based upon the Foster and Griffin work, it is reasonable 
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to specify each of the economic variables examined in this 

interaction analysis with an adjacent and seasonal component. 

Further, upon modelling each of the variables as indicated, 

each of the components (or independent variables) in the 

resulting regression equation is examined to determine if 

they are, indeed, valuable in explaining the fluctuation of 

the particular economic variable being analyzed. This 

examination is conducted to provide an additional degree of 

confidence that such a specification is not inappropriate. 

Therefore, the above procedures are conducted to 

determine if there is a significant level of interaction 

between each of the economic variables and the investment tax 

credit. If interaction is found, then additional steps, as 

described above, are taken to remove such interaction. If 

significant interaction is not found, then no modification 

would presumably be necessary. 

Multiple Regression Analysis Step: 

Following from the diagnostics and possible modification 

described above, fifty quarterly observations are taken from 

the time-series of the dependent and independent variables 

surrounding the January 1, 1962 date and 37 observations are 

taken from the time-series of the variables surrounding the 

January 21,1975 date. More specifically, for testing around 

the 1962 date, data are taken from the 31 quarters preceding 

the January 1, 1962 date (beginning with the second quarter 
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of 1954) and data are taken from the 19 quarters following 

the January 1, 1962 date (ending with the third quarter of 

1966). Observations for this series cannot be taken from 

beyond the third quarter of 1966 because the investment tax 

credit provisions were suspended as of October 10, 1966. For 

testing around the January 21, 1975 date, data are taken from 

the 13 quarters preceding the January 21, 197 5 date 

(beginning with the fourth quarter of 1971) and data are 

taken from the 24 quarters following the January 21, 1975 

date (ending with the fourth quarter of 1980). The range of 

observations from this series is limited to the period stated 

above because of changes in the investment tax credit 

provisions — the investment tax credit was not available for 

a period prior to the fourth quarter of 1971 and the 

provisions were liberalized in 1981, effective for 

acquisitions made on or after January 1, 1981. These 

observations of the various dependent and independent 

variables, subject to the possible modifications described 

above, are then used in the multiple regression analyses 

specified below. 

Eij = Yij - (BO + BlXlj + B2X2J + ... + B6X6J) 

where: 

Ylj 

Y2j 

= the amount of qualified investment activity 
in period j 

= the amount of overall investment activity 
in period j 
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Y3j = the amount of nonqualified investment ac­
t i v i t y in period j 

B0,...B6 = regression coefficients 

Xij , X 2 j , . . . , X6j = the observation of the eco­
nomic variables involved in the investment 
making decision in period j ( i . e . , output, 
p ro f i t s , cash flow, the interest rate, 
capi ta l stock, and capacity u t i l i z a t i o n ) ; 
the observations, however, are subject to 
the possible modification described above 
for purposes of removing significant 
interact ion between each of the variables 
and the investment tax credit 

Eij = the level of qualified investment act ivi ty, 
overall investment ac t iv i ty or nonqualified 
investment act iv i ty not explained by 
regression (that i s , not explained by the 
economic variables) 

The values of a l l of the dependent variables and 

independent variables used in the three regression analyses 

conducted for each of the two periods ( i . e . , 1962 and 1975) 

are presented in Appendix B. 

The primary purpose of th is step is to determine the 

portion of investment ac t iv i ty that can not be explained by 

the economic determinants of investment. This "unexplained" 

portion of any par t icular investment act ivi ty observation is 

represented by the term E i j . The E i j ' s or residual series 

are obtained by subtracting the estimated values of Yij from 

i t s actual values. This step is an intermediate step in this 

study in the sense that the resu l t s from the regression 

analyses are used as the basis for further analyses in the 

intervention analysis step. 
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Intervention Analysis Step: 

The regression equation from the first step has an 

implicit additive error term (Eij) for each calendar quarter 

included in the regression analysis that accounts for 

unexplained variance in the regression equation. This Eij 

residual series created by the regression analysis step is 

further refined in the intervention analysis step. As a part 

of this refinement, a time-series model is constructed for 

the residual series. Upon using the BJ technique, the 

time-series model would take the following general 

multiplicative seasonal form. 

()3(B)(|)(B5 )Eij = e(B)e(B* )Aij 

where: 

B = the backward shift operator on Eij 

Eij = the residual term differenced to the 
"dth" degree to achieve stationarity 

Aij = the random error with mean zero and 
variance c^ 

${B) = 1 - 4>1B - ... - ̂ pB^ 

(p(B3 ) = 1 - (psB* - ... - (̂ psB̂  

G(B) = 1 - 01B - ... - 6qB? 

6(B* ) = 1- 0SB* - ... - GqsB^ 

(J>1, . .. <Pp = non-seasonal autoregressive 
parameters 

(J)s, ... <f)ps = seasonal autoregressive para­
meters 
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6 1 , . . . 9q = n o n s e a s o n a l moving-average 
p a r a m e t e r s 

Qs, . . . 6qs = s e a s o n a l moving-average p a r a ­
m e t e r s 

S = o r d e r of s e a s o n a l d i f f e r e n c e 

This model i s of o rder ( p , d , q ) x (P,D,Q) 

For p u r p o s e s of t he t e s t i n g invo lved in t h i s s t e p , an 

a d a p t a t i o n of t h e above g e n e r a l BJ p r o c e d u r e s i s n e c e s s a r y 

because t h e g e n e r a l BJ model does n o t c o n s i d e r the 

p o s s i b i l i t y t h a t an i n t e r v e n t i o n i s p r e s e n t i n the 

t i m e - s e r i e s being examined. The a d a p t a t i o n , which r e s u l t s in 

a t e c h n i q u e c a l l e d i n t e r v e n t i o n a n a l y s i s , i n c o r p o r a t e s a 

r e f ined v e r s i o n of the above m u l t i p l i c a t i v e seasona l fo rm of 

t h e t i m e - s e r i e s model i n o rder t o c a p t u r e t h e i n t e r v e n t i o n 

e f f e c t . The re f inements t h a t a r e a p a r t of i n t e r v e n t i o n 

a n a l y s i s a r e des igned t o c a p t u r e t h e a d d i t i o n a l e f f e c t o f the 

i n t e r v e n t i o n over and above t h e no i s e e lement or random 

movements w i th in the s e r i e s . An o u t l i n e of t h e n e c e s s a r y 

r e f i n e m e n t s fo l low. 

From t h e above BJ e q u a t i o n , Efij i s r e s t a t e d as 

0(B)e(B* ) 
E i j = (pCBWB1 ) Aij 

9 (8 )0 (6" ) 

The above q u o t i e n t [(p(B)Q)(B5 ) A i j ] i s sometimes a l s o deno ted 

a s Ni j . The above unmodif ied v e r s i o n of the BJ t i m e - s e r i e s 
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model i m p l i c i t l y assumes t h a t t h e r e is no i n t e r v e n t i o n i n t h e 

r e s i d u a l s e r i e s and t h a t upon p r o p e r l y m o d e l l i n g the s e r i e s , 

t h e va r i ance t h a t remains r e p r e s e n t s random movement or whi te 

n o i s e . However, in t h i s r e s e a r c h , s i n c e an i n t e r v e n t i o n i s 

t o be modelled i n each r e s i d u a l s e r i e s , an i n t e r v e n t i o n term 

mus t be added t o t he model. Moreover, s i n c e i t i s known t h a t 

a n i n t e r v e n t i o n i s p r e s e n t in t h e s e r i e s b e i n g model led, t he 

v a r i a n c e r e s u l t i n g from any such t i m e - s e r i e s would not l i k e l y 

b e c h a r a c t e r i z e d as whi te n o i s e o r random movement w i thou t 

p r o p e r l y i n c l u d i n g an i n t e r v e n t i o n term. This i s impor tan t 

t o note because a s e x p l a i n e d above , in t e s t i n g t h e adequacy 

of a model led t i m e - s e r i e s , t h e na tu re of t h e unsys t ema t i c 

p o r t i o n of t he s e r i e s must be random for t he model t o be 

c o n s i d e r e d a d e q u a t e . T h e r e f o r e , t o account adequa t e ly for an 

i n t e r v e n t i o n e f f e c t , t he fo l l owing m o d i f i c a t i o n t o t h e 

d e f i n i t i o n of Erij i s r e q u i r e d . 

E^j = N i j + I i j 

where: 

Ni j = s t o c h a s t i c background or v a r i a t i o n 

I i j = wBTij — t h e i n t e r v e n t i o n term i n which t h e 
t h e shape of t h e i n t e r v e n t i o n e f f e c t i s a s ­
sumed t o be sudden and c o n s t a n t over t ime 
a f t e r t h e i n t e r v e n t i o n 

I n t e r v e n t i o n s in a t i m e - s e r i e s can h a v e s e v e r a l p o s s i b l e 

e f f e c t p a t t e r n s on the s e r i e s . I n g e n e r a l , an i n t e r v e n t i o n 

c a n be a t t r i b u t e d t o one of two b a s i c t y p e s of r e a c t i o n s : an 
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i n t e r v e n t i o n can give r i s e t o a l o n g - l a s t i n g o r permanent 

s h i f t in t h e s e r i e s or t h e r e a c t i o n can b e only s h o r t - l i v e d 

o r temporary. Deakin [1976] s u g g e s t s t h a t the o c c u r r e n c e of 

a l o n g - l a s t i n g i n t e r v e n t i o n would tend t o be a r a r e e v e n t , 

a l t h o u g h s u b s t a n t i a l s h i f t s i n economic p o l i c y or i n the 

s t r u c t u r e of the market cou ld r e s u l t in a permanent s h i f t in 

a s e r i e s . [Deakin , 1976, p . 593] . The form of the 

i n t e r v e n t i o n to b e t e s t e d in t h i s r e s e a r c h i s t h a t of a 

l o n g - l a s t i n g or permanent s h i f t in t h e s e r i e s because the 

i n v e s t m e n t tax c r e d i t was o s t e n s i b l y b i l l e d by i t s proponents 

a s caus ing an upward r a t c h e t i n g of t h e level o f investment 

s p e n d i n g . 

With t he i n t e r v e n t i o n model s p e c i f i e d above , the term 

T i j , which is d e f i n e d below, is i n s e r t e d i n to t h e model: 

T l j = 0 , j < J anua ry 1 , 1962 
1 , j >= January 1 , 1962 

T2j = 0 , j <= January 2 1 , 1975 
1 , j > Janua ry 2 1 , 1975 

The " T l j " term i s i n s e r t e d into t h e above model when Hoi i s 

b e i n g t e s t e d and the " T 2 j " t e rm i s i n s e r t e d i n t o the model 

when Ho2 i s being t e s t e d . The " T i j " terms a r e i n d i c a t o r 

v a r i a b l e s which t a k e t h e values 0 or 1 and which denote , in 

t h e case of the 1962 t e s t p e r i o d , whether the i n v e s t m e n t tax 

c r e d i t i s a v a i l a b l e or not d u r i n g any p a r t i c u l a r p e r i o d 
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within the time-series; and in the case of the 1975 test 

period, whether the increased investment tax credit rate 

(i.e., 10 percent as opposed to 7 percent) is available or 

not during any particular period within the time-series. 

A type of lag which is not encompassed in the previous 

discussion also is considered in the research design of this 

study — the lag between the effective date of the original 

investment tax credit provisions or the change in the rate of 

the investment tax credit and the enactment date of the 

statutes. In the two time periods included in this research, 

the effective dates of the statutes were made retroactive 

from the dates that the statutes became law. This type of 

lag could cause any impact of the investment tax credit to be 

delayed a calendar quarter or more from the effective date; 

that is, any positive impact may not be noticeable until 

around the time the legislation becomes law. This lag 

associated with the investment tax credit during the 1962 

period was approximately nine and one-half months. The date 

the legislation became law was October 16, 1962, but the 

statutes were retroactively effective for purchases made on 

or after January 1, 1962. A similar lag existed between the 

effective date and the enactment date of the investment tax 

credit rate change in 1975. The lag during this period was 

approximately two months, as the changes in the investment 

tax credit provisions became law on March 29, 1975 but were 

made effective for acquisitions made after January 21, 1975. 
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In the intervention analysis stages of the research design, 

various plausible lag structures are assumed and tested upon 

identifying and estimating appropriate time-series models. 

In conducting the intervention analysis procedure, the 

following three phases are conducted: identification, 

estimation, and diagnostic checking of the time-series 

model(s). Each of these three phases are briefly discussed 

below. 

The model identification phase consists of two steps. 

The first step is to identify the degree of differencing 

required to obtain stationarity in the series. A stationary 

series is one that has no systematic upward or downward 

trend. The above time-series models are appropriate only if 

a series is stationary or if stationarity can be achieved by 

differencing the adjacent observations in a series. When a 

series is differenced, the first observation is subtracted 

from the second, the second from the third, the third from 

the fourth, and so on. A new series results; a series 

becomes stationary upon completing the differencing step 

enough times. The differencing does not change any of the 

deterministic parameters endogenous to the time-series; it 

only affects the way they are represented in the model. The 

degree of differencing necessary is determined by examining 

the autocorrelation function for the original series and the 

differenced series (i.e., the new series which results from 

differencing), assuming the presence of seasonal and 
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nonseasonal elements within the differenced data. The choice 

of the appropriate number of times a series is to be 

differenced is made based on the notion that the series is 

stationary upon noticing a decay of the autocorrelation 

function at large lags. 

After completing the first step, the choice of the 

appropriate degree of differencing, the model identification 

phase is ready for the second step. This step entails 

specifying the number of autoregressive and moving-average 

parameters of the model. This is done by examining the 

autocorrelation and partial autocorrelation functions of the 

appropriately differenced series. The theoretical foundation 

and basis for determining the number of autoregressive and 

moving-average parameters is well defined. [Box and Jenkins, 

1970, pp. 174-178]. If a function has p autoregressive 

terms, then its autocorrelation function will tail off and 

its partial autocorrelation function v/ill be effectively zero 

after lag p. If a function has q moving-average terms, then 

its partial autocorrelation function will tail off and its 

autocorrelation function will be effectively zero after lag 

q. A mixed autoregressive and moving-average process is 

suggested if both the autocorrelations and the partial 

autocorrelations tail off. 

The above discussion briefly describes the first phase, 

or the identification process, of the time-series procedure. 

A discussion of the second phase, or estimation, follows. 



www.manaraa.com

156 

The value of the parameters identified (i.e., the 

autoregressive and moving-average terms) in the first phase, 

are estimated in the second phase. The BJ methodology uses 

preliminary estimates of the parameters in an interactive 

program to derive values of the parameters that minimize the 

sum of the squared deviations of the estimates from the 

actual values of the time-series. Values of the 

autoregressive and moving-average terms and confidence 

intervals are provided in this phase which permit an 

assessment of their importance or whether they are 

significantly different from zero. In order for the model to 

be minimally adequate, the estimates of the parameters must 

differ significantly from zero. 

The third phase of the procedure entails a diagnostic 

check of the model estimated in the second phase. The 

primary focus of the phase is to determine if the residuals 

of the fitted model are independently and randomly 

distributed around zero. If the residuals of the model are 

determined to be independently and randomly distributed, then 

the model is considered adequate. If the testing indicates 

that the residuals are not random, then the first two phases 

above are repeated until an adequate model is found. 

Two different methods of diagnostic checking suggested 

by Box and Jenkins [Box and Jenkins, 1970, pp.289-293] are 

utilized in this study. The first method considers the 

autocorrelation function of the residuals or unsystematic 
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portion of the stochastic process being modelled. Box and 

Jenkins state that in an adequate model, the residuals are 

normally distributed with a mean of zero and the 

autocorrelations will be distributed "(n)ormally about zero 

with variance n'', and hence, with standard error rift. " [Box 

and Jenkins, 1970, p. 290]. Therefore, the residuals are 

considered to be randomly distributed about zero if each 

autocorrelation is within two standard deviations of zero 

(that is, if autocorrelation remains in the residuals of the 

modelled series). 

The second procedure used for testing for randomness in 

the residual series or the unsystematic portion of each 

time-series observation calls for an examination of the 

Box-Pierce Q (BPQ) statistic. This procedure is commonly 

called the portmanteau lack of fit test. The portmanteau 

lack of fit test considers the autocorrelation as a group 

rather than individually, as in the procedure described 

above, to see if a given number of autocorrelations in a row 

represent a random series. The BPQ statistic is chi-squared 

distributed and will be inflated if the residuals are not 

normally distributed about zero (that is, if autocorrelation 

remains in the residuals of the modelled series). The 

mathematical specification of the BPQ statistic is given in 

Appendix C. 

Both of the procedures described above are utilized in 

deciding whether a given model is adequate for testing this 

study's hypotheses. 
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The three phases performed to attain an adequate 

time-series model, identification, estimation, and diagnostic 

checking, have been described above. Upon conducting these 

three phases and an adequate model(s) results, the 

coefficient of the intervention term is examined for 

significance. The intervention term is examined to determine 

if there is any "effect pattern" or association between 

investment spending and the availability or rate change of 

the investment tax credit. According to Glass et al., to 

determine v/hether the interventions have had an impact, the 

intervention term is tested for significance by the use of 

the Student t test. [Glass et al., 1975, pp. 124-125]. If 

an intervention impact is present in the series, the 

intervention term should be significantly different from 

zero. In using this test, it is assumed the correct model 

form is used and that the time-series model defined is 

stable. [Larcker et al., 1980, p. 269]. The mathematical 

specification of the Student t statistic is given in Appendix 

C. 

Upon completing the intervention analysis step as 

described and noting that the intervention term in the 

time-series model is significantly different from zero, the 

conclusion is made that the investment tax credit has 

impacted upon investment activity and that there is an 

association between the investment tax credit and investment 
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activity. On the other hand, upon noting no significance in 

the intervention term, no such conclusion can be reached. 

Ancillary Test: 

As discussed above, the two step procedure is used to 

identify v/hether an association has existed between the 

investment tax credit and investment activity. However, upon 

noting an association, a direct inference can not be made 

that the level of investment activity has increased because 

of the investment tax credit. Such a direct inference can not 

be made because the intervention analysis described above is 

conducted on several residual series derived from the 

multiple regression analysis step instead of on investment 

activity series. Therefore, an ancillary test is conducted 

on several investment activity series to lend support 

relating to the direction of any impact noted upon completing 

the multiple regression and intervention analysis steps. 

The mathematical specification and procedures of the 

ancillary tests are identical to those of the intervention 

analyses described above. The only difference between the 

ancillary tests and the intervention analysis step described 

above is the type or nature of the time-series being 

analyzed. With the intervention analysis step, a time-series 

of residuals from the regression analysis is examined; 

whereas, with the ancillary tests, unaltered time-series of 
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qualified, total, and nonqualified investment are analyzed. 

These tests, which are conducted around both the 1962 and 

1975, are confirmatory in nature — confirming the direction 

of any impact of the investment tax credit noted upon the 

completion of the intervention analysis step. The sign 

associated with the intervention term in the ancillary test 

will confirm the direction of any impact. 

Summary: 

This chapter has presented the methodology that is used 

to address the research questions of whether the presence of 

and/or the change in the rate of the investment tax credit 

has given rise to an increased level of investment activity 

over what the level would have been without the investment 

tax credit's presence or rate change. The methodology 

described is applied to the data provided in Appendix B for 

purposes of testing the hypotheses of this dissertation. 

The methodology involves two major steps. Firstly, the 

impact that the major economic variables (as recognized by 

economic theory) have had on investment is removed by 

regression analysis from three different time-series of 

investment. Secondly, the resulting time-series of the 

regression residuals are modelled and tested by utilizing a 

technique known as intervention analysis. This two step 

approach is performed for two time periods, surrounding an 
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intervention, which, as in this case, is the introduction or 

change in the investment tax credit provisions. Upon noting 

a difference in the time-series after the intervention from 

before the intervention, a statement is made regarding the 

association of the investment tax credit and investment 

activity. Additionally, preliminary tests are described 

which consider the possible need to modify the raw economnic 

data used in the regression analysis; and an ancillary test 

is described which is designed to confirm the direction of 

any association between the investment tax credit and 

investment activity. 

The next chapter presents the results upon conducting 

the tests which have been described in this chapter. 
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CHAPTER 5 

RESULTS OF TESTS AND INTERPRETATION OF RESULTS 

Introduction: 

The empirical results obtained from testing the study's 

two hypotheses as described in the previous chapter are 

presented in this chapter. This chapter is divided into 

several sections. Firstly, a broad statement of the major 

results of the hypothesis testing is offered. The second 

section presents the results of considering the need to 

modify or "clean" the raw economic data before conducting the 

regression and time-series steps. The third section presents 

the results of the regression step and the fourth section 

presents the results of the intervention analysis on the 

residual series. In the fifth section, the results of the 

ancillary tests in which an intervention analysis was 

performed on each of the investment orders series are 

discussed. Lastly, a summary of the results of the tests is 

presented in the final section of the chapter. 
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The p r e s e n t a t i o n of t h e d e t a i l s of the r e s u l t s in t h i s 

c h a p t e r p a r a l l e l s the d e s c r i p t i o n of the methodology 

p r e s e n t e d in Chapter 4 . The r e s u l t s p r e s e n t e d below t h a t 

r e l a t e t o t h e p o s s i b l e m o d i f i c a t i o n of the raw economic data 

and to t h e r e g r e s s i o n a n a l y s e s a r e ob t a ined by u t i l i z i n g t he 

a p p r o p r i a t e p r o c e d u r e s from t h e " S t a t i s t i c a l Package f o r the 

S o c i a l S c i e n c e s " (SPSS). This computer package c o n t a i n s a l l 

of the p rocedures and s t a t i s t i c a l t e s t s needed t o app ly the 

methodology of the p r e l i m i n a r y and r e g r e s s i o n a n a l y s i s t e s t s 

t o the raw d a t a p r e s e n t e d in Appendix B. - T h e r e f o r e , a l l of 

t h e r e s u l t s found i n Tab les 5.1 th rough 5.3 a r e based upon 

computa t ions performed upon u t i l i z i n g t h e a p p r o p r i a t e SPSS 

r o u t i n e s . The r e s u l t s p r e s e n t e d t h a t r e l a t e t o the 

i n t e r v e n t i o n a n a l y s e s and the a n c i l l a r y t e s t as d e s c r i b e d in 

t h e p r e v i o u s c h a p t e r a r e o b t a i n e d by app ly ing the 

"McKeown-Hopwood v e r s i o n of t h e ' P a c k ' t i m e - s e r i e s r o u t i n e " 

t o the d a t a c r e a t e d by the r e g r e s s i o n a n a l y s i s s t e p of the 

methodology. All s t a t i s t i c s and i n f o r m a t i o n p r e s e n t e d in 

Tab l e s 5 .4 th rough 5.13 a re computed by or based upon 

c a l c u l a t i o n s from the McKeown-Hopwood t i m e - s e r i e s a n a l y s i s 

r o u t i n e . A d d i t i o n a l l y , t h e mathemat ica l s p e c i f i c a t i o n of t he 

s t a t i s t i c s which a r e a p a r t of t h e computer packages and 

which a r e u t i l i z e d i n the s tudy i s p r e s e n t e d in Appendix C. 
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Statement of Overall Results: 

A broad overview of the major results of the hypothesis 

testing of the study is presented in this section. Greater 

detail of the results will be given in the latter sections of 

this chapter. 

The major finding of the study is that there appears to 

be an association between the investment tax credit and 

investment spending. This statement is supported by noting 

that the investment tax credit has impacted upon the residual 

series of both qualified investment and total investment in 

the 1962 intervention period, which is when the investment 

tax credit was first enacted; and in the 1975 intervention 

period, which is when the investment tax credit's rate 

changed. No intervention impact was noted in the control 

groups of nonqualified investment for either the 1962 or 1975 

periods which further supports the above claim that the 

investment tax credit is the primary source of the positive 

impact upon investment rather than other factors. Further, 

based upon the results of the ancillary tests, the 

association noted between the investment tax credit and 

qualified and total investment in both periods examined is a 

positive one. That is, the investment tax credit has led to 

an increased level of qualified and total investment 

activity. 
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Possible Modification of the Raw Economic Data: 

This section of the chapter presents the results of the 

testing performed to determine if significant interaction 

exists between the investment tax credit and the various 

independent variables (i.e., economic variables) of the 

regression equation. As a result of the tests performed, no 

significant interaction attributable to the investment tax 

credit was noted and no modification of the economic data was 

necessary. The raw economic data utilized for purposes of 

these procedures are provided in Appendix B. 

These favorable findings are supported by test results 

as follows. The Bartlett-Box F test of the homogeneity of 

the variances of residuals was performed to determine if the 

variances of the residuals from the regression equations 

involving the economic variables were different after the 

investment tax credit intervention than before the 

intervention. The residuals tested using this procedure 

resulted from regressions in which each independent variable 

was regressed upon earlier observations of itself. Upon 

noting instances where the variances from after the 

intervention were not homogeneous with those from before the 

intervention, the difference would, at least initially, be 

considered to be because of an interaction between the 

investment tax credit and the independent variable involved. 

The results of the Bartlett-Box F test are presented in 
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Table 5.1 where the test statistic and significance level of 

the test for each economic variable of both the 1962 and 197 5 

intervention periods are given. The Bartlett-Box F test, as 

specified in Appendix C, was performed on residuals from 

regression analyses computed for each of the economic data 

series found in Appendix B. As indicated in Chapter 4, a 

regression analysis was performed on each economic variable 

for each of the Lwo intervention periods tested (i.e., 12 

regression analyses were performed). In each regression 

analysis, the economic variable war regressed against its 

observation in the immediately preceding quarter and the 

observation four quarters preceding the current period. From 

each of the regressions, the residuals were tested by use of 

the Bartlett-Box F test to determine if the residuals of 

after the investment tax credit intervention were different 

from those of before the intervention. If differences were 

noted, the conclusion would be made that there is an 

interaction between the investment tax credit and the 

variable tested. The information presented in the table 

relates to the performance of the Bartlett-Box F test on the 

residuals from the regression analysis on the variable 

indicated. The numbers in the significance column of the 

table indicate the chance of obtaining the result that was 

obtained if the variances of the residuals both before and 

after the intervention are actually the same. A low number 

in the significance column (anything below .05 or five 
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TABLE 5.1 

RESULTS OF TESTS OF INTERACTION BETWEEN THE INDEPENDENT 

VARIABLES AND THE INVESTMENT TAX CREDIT: 

BARTLETT-BOX F TEST OF VARIANCE HOMOGENEITY 

BARTLETT-BOX F 
PERIOD INDEPENDENT VARIABLE TEST STATISTIC SIGNIFICANCE 

1962 
1962 
1962 
1962 
1962 
1962 
1975 
1975 
1975 
1975 
1975 
1975 

Output 
Profits 
Cashflow 
Interest Rate 
Capital Stock 
Capacity Utilization 
Output 
Profits 
Cashflow 
Interest Rate 
Capital Stock 
Capacity Utilization 

17.80694 
.40275 

2.90496 
7.09915 
2.24496 

18.53766 
17.91674 

.18090 
8.07906 
2.22951 
3.86288 

15.51256 

.000005* 

.526 

.089 

.008* 

.134 

.00005* 

.000005* 

.671 

.005* 

.136 

.05* 

.0004* 

* Rejected at the 5 percent level of significance. As such, 
it can not be concluded that the variance of the residuals 
after the intervention is equal to the variance of the 
residuals before the intervention. Therefore, the statement 
is made that there could be interaction between the 
independent variable and the investment tax credit. 
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percent since a significance level of five percent was 

chosen) indicates that there is a low probability that 

variances after the intervention are the same as before the 

intervention. These percentages in the significance column 

are known as the alpha level or the confidence level. 

Since in those cases in which the alpha level is below 

.05 the presence of interaction between the variable and the 

investment tax credit is indicated, further investigation of 

these variables, as discussed below, is required. Therefore, 

the results suggest that the output, interest rate, and 

capacity utilization variables of the first intervention 

period; and output, cashflow, capital stock, and capacity 

utilization variables of the second intervention period could 

be interacting with the investment tax credit. Consequently, 

at this preliminary stage of testing for interaction, since 

these variables are rejected at the five percent level, it 

can not be concluded that the variance of the residuals after 

the intervention is equal to the variance of the residuals 

before the intervention. As such, there is a possibility 

that interaction could exist between the investment tax 

credit and several variables involved in the testing. 

Therefore, at this stage of the interaction examination, the 

results of the Bartlett-Box F tests indicate that there may 

be interaction between the investment tax credit and three 

economic variables used for testing of the 1962 period and 

between four economic variables used for testing of the 1975 
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period. The resul ts obtained from attempting to remove such 

interact ion are described next. 

Following from the Bartlett-Box F tes t of variance 

homogeneity, a "cleansing" process is applied to the economic 

variables specified above in which there i s a suspicion that 

a significant level of interaction exists between themselves 

and the investment tax credit . As discussed in Chapter 4, 

th i s "cleansing" process was to remove the interaction 

existing between the investment tax credit and the 

independent variable involved. Each of the economic 

variables which may be interacting with the investment tax 

credi t was regressed against i t s e l f of previous periods and 

dummy variables of previous periods. The dummy variables 

were intended to capture the interaction effect of these 

variables and the amounts of the interaction was then to be 

removed from the economic variable observations. Since in 

th is "cleansing" process the dummy variables (GXj-1, GXj-4, 

and Gd) were to capture the interact ion effect between the 

investment tax credit and the economic variable being 

regressed, i t is important t o tes t the dummy variables to 

determine if they actually do provide a significant 

contribution in explaining the fluctuation of the regressed 

economic var iable . As indicated in Chapter 4 in the section 

in which the consideration of a possible modification of the 

data is specified mathematically, any significant interaction 

captured by the dummy variables is then removed from the 
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value of each of the economic variables, by subtracting the 

values of the related dummy variables from the economic 

variable, itself. A "cleaned" variable is the result of this 

process. The data on which these procedures were performed 

are presented in Appendix B; however, since this cleansing 

process is conducted only on those variables where possible 

interaction was detected by performing the Bartlett-Box F 

test in the previous step (i.e., output, interest rate, and 

capacity utilization of the 1962 period; and output, 

cashflow, capital stock, and capacity utilization of the 1975 

period), only the portion of the data in Appendix B relating 

to these variables are used. 

Table 5.2 presents the results of this effort to cleanse 

the economic variables by utilizing this procedure on the 

three economic variables from the 1962 period and on the four 

economic variables from the 1975 period. The significance of 

the dummy variables of the first and fourth preceding period 

and the constant dummy variable from each of the regression 

equations for the variouis economic variables analyzed are 

shown. The F statistic, whose specification is shown in 

Appendix C, is used to test this significance or contribution 

of the dummy variables in the regression equation. In no 

cases is an interaction amount, or coefficient of a dummy 

variable, significant at the five percent level. In other 

words, the decimals in the significance column of Table 5.2 

are all well above the five percent significance level. The 
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RESULTS OF TESTS OF INTERACTION IMPACT OF CERTAIN 

INDEPENDENT VARIABLES AND THE INVESTMENT TAX CREDIT: 

EXAMINATION OF THE SIGNIFICANCE OF DUMMY VARIABLES 

PERIOD 

1962 

1962 

1962 

1975 

1975 

1975 

1975 

INDEPENDENT 

O u t p u t 
GXj-1 
GXj-4 
Gd 

I n t e r e s t 
GXj-1 
GXj-4 
Gd 

C a p a c i t y 
GXj-1 
GXj-4 
Gd 

O u t p u t 
GXj-1 
GX]-4 
Gd 

Cashf low 
GXj-1 
GXj-4 
Gd 

VARIABLE 

r a t e 

U t i L l i z a t i o n 

C a p i t a l S t o c k 
GXj-1 
GXj-4 
Gd 

C a p a c i t y 
GXj-1 
GXj-4 
Gd 

U t i l i z a t i o n 

F STATISTIC 

.007312 
2 . 0 4 6 7 1 2 

.143262 

.207157 

. 2 4 1 1 6 1 

.094815 

.495902 

.224467 
1 .067365 

.349349 

.047985 

. 218184 

.356005 

.359835 

.346857 

.012782 
1 . 2 0 9 1 7 1 
1 .233083 

.535057 

.017024 

. 337478 

SIGNIFICANCE 

.934 

.160 

.702 

. 6 5 1 

.626 

. 760 

.485 

. 638 

.307 

.559 

.828 

.644 

.555 

.553 

.560 

. 911 

. 280 

.27 5 

.470 

.897 

.565 
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c o n c l u s i o n from the h igh numbers would be t h a t the 

p r o b a b i l i t y i s high t h a t the v a r i a b l e s t h a t were i n s e r t e d t o 

cap ture t h e i n t e r a c t i v e impact were unable to d e t e c t any 

i n t e r a c t i o n between t h e i n v e s t m e n t tax c r e d i t and the 

v a r i a b l e t e s t e d . The re fo re , s i n c e no s i g n i f i c a n t i n t e r a c t i o n 

was c a p t u r e d by the dummy v a r i a b l e s , no m o d i f i c a t i o n of the 

economic data i s c o n s i d e r e d n e c e s s a r y . That i s , when 

a t t e m p t i n g to clean t h e economic v a r i a b l e s of an investment 

t ax c r e d i t i n t e r a c t i o n e f f e c t , the amount of the i n t e r a c t i o n 

e f f ec t c a p t u r e d by t h i s t e s t is c o n s i d e r e d i n s i g n i f i c a n t . 

T h e r e f o r e , no m o d i f i c a t i o n to t h e economic data i s made p r i o r 

t o i t s u t i l i z a t i o n i n the r e g r e s s i o n a n a l y s i s s t e p which 

fo l lows . 

The r e s u l t s p r e s e n t e d in Table 5 . 2 a re c o n t r a r y to what 

was e x p e c t e d , p a r t i c u l a r l y i n l i g h t of t h e p o s i t i v e r e s u l t s 

noted i n Table 5 . 1 in t h e case of economic v a r i a b l e s where 

i n t e r a c t i o n w i t h the investment t a x c r e d i t was i n d i c a t e d . 

N o n e t h e l e s s , from t h e second t e s t descr ibed above, the 

s t a t e m e n t can not be made tha t t h e r e was a change i n the 

l e v e l or s lope of the v a r i a b l e over t i m e ( i . e . , i n t e r a c t i o n ) 

t h a t c a n be a t t r i b u t e d t o the investment t a x c r e d i t 

i n t e r v e n t i o n . A p o s s i b l e e x p l a n a t i o n f o r the 

h e t e r o s c h e d a s t i c i t y n o t e d by the B a r t l e t t - B o x F t e s t in 

seve ra l o f the economic v a r i a b l e s above could be t h a t t h e r e 

a r e f a c t o r s o t h e r t h a n the i n v e s t m e n t tax c r e d i t t h a t have 

c o n t r i b u t e d to such e f f e c t . Assuming t h a t t h i s i s in f a c t 
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the case, these other factors are controlled in the tests 

which follow by the use of a control group as described in 

Chapter 4 (i.e., a regression analysis and an intervention 

analysis are performed on each nonqualified investment 

series). Since these other factors would be in both the 

experimental and control groups, any differences noted 

between the two groups could not be because of the 

heteroschedasticity of variance. 

By not removing any possible interaction, the study is 

biased towards finding no effect of the investment tax credit 

within the residual series. The presence of this bias will, 

therefore, further strengthen the positive results which are 

noted below. 

In conclusion, based upon the tests described above, 

there appears to be no interaction between anyone or more of 

the independent variables and the investment tax credit and 

as a result no cleansing or modification of the independent 

variables was necessary. Furthermore, any 

heteroschedasticity of variance that is present in the 

residual series that is therefore a part of the regression 

analysis and intervention analysis steps (such as the 

heteroschedasticity that may be caused by the effects of 

exogenous forces) is controlled because of the nature of the 

research design which includes the use of a control group. 
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Results From the Multiple Regression Analysis Step: 

Three multiple regression analyses were performed for 

each of the two time periods in which the dependent variable 

was either orders of qualified investment, orders of total 

investment, or orders of nonqualified investment. In each of 

the six regressions, the dependent variable was regressed on 

six economic variables from the same periods as the dependent 

variable. The six independent variables were output, 

profits, cash flow, the interest rate, capital stock, and 

capacity utilization. Each of the variables, where 

appropriate, had been seasonally adjusted and stated in 

constant dollars by the governmental agencies supplying the 

data. 

Although the regression step is only an intermediate 

step in terms of the ultimate question to be addressed, the 

step is nonetheless critical. The data obtained from the 

analyses are used for further manipulation in the 

intervention analysis step. The purpose of the regression 

analysis step is to produce a time-series of residuals which 

represents the fluctuation in the investment orders series 

which has not been explained by the six independent 

variables. This step is an attempt to remove the portion of 

the variance of the investment series that may be explained 

structurally or by deterministic factors. 

Table 5.3 presents the residuals resulting from each of 
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TABLE 5 . 3 

RESIDUALS FROM MULTIPLE REGRESSION EQUATIONS: 

QUALIFIED INVESTMENT, TOTAL INVESTMENT, AND 

NONQUALIFIED INVESTMENT 

1 9 6 2 AND 1 9 7 5 PERIODS 

1 9 6 2 PERIOD 1 9 7 5 PERIOD 
QUALIFIED TOTAL NONQUAL. QUALIFIED TOTAL NONQUAL. 

QTR. I N V E S T . INVEST. INVEST. INVEST. INVEST. INVEST. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
1 3 
14 
1 5 
16 
17 
1 8 
19 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
26 
27 
2 8 
29 
3 0 
3 1 
3 2 
3 3 

- 1 . 2 9 7 2 3 
- 0 . 3 4 0 4 9 
- 0 . 3 5 4 0 4 

0 . 8 2 3 8 6 
- 0 . 1 1 3 7 6 

0 . 3 2 7 2 4 
0 . 5 1 9 0 5 

- 0 . 1 1 3 7 0 
1 . 0 8 8 9 7 
1 . 3 8 0 3 2 
0 . 9 4 3 1 5 
1 . 0 1 9 7 4 

- 0 . 9 4 4 6 3 
- 1 . 2 4 0 4 3 
- 1 . 1 6 8 6 1 

0 . 1 2 2 5 1 
0 . 6 9 9 0 8 
0 . 4 5 5 4 4 

- 0 . 4 2 1 1 4 
- 0 . 1 1 9 4 8 
- 0 . 8 0 1 2 9 

0 . 8 9 6 2 1 
0 . 8 2 3 4 2 

- 1 . 7 8 7 6 8 
- 0 . 4 3 8 6 0 
- 0 . 1 2 7 3 8 

0 . 5 8 6 6 6 
1 . 2 4 8 2 8 
0 . 3 3 7 9 7 
0 . 5 1 4 7 9 

- 0 . 5 8 8 2 5 
- 0 . 1 9 8 3 2 
- 0 . 6 3 4 6 7 

- 1 . 3 8 2 7 1 
- 0 . 4 2 2 4 2 
- 0 . 1 4 5 0 6 

0 . 6 5 8 2 3 
0 . 0 7 7 0 9 
0 . 7 3 6 3 9 
0 . 6 1 7 2 6 
0 . 1 1 3 0 7 
0 . 8 5 3 0 9 
1 . 2 5 0 0 2 
0 . 3 1 2 6 3 
1 . 0 9 2 9 1 

- 0 . 8 1 4 0 7 
- 1 . 4 2 3 6 8 
- 0 . 9 5 9 7 2 

0 . 0 1 3 4 9 
0 . 5 8 0 3 9 
0 . 6 8 9 3 3 

- 0 . 6 2 2 5 3 
- 0 . 1 7 9 2 8 
- 0 . 8 0 9 5 7 

0 . 8 6 6 5 6 
0 . 9 4 9 4 9 

- 1 . 9 3 1 9 9 
- 0 . 3 3 5 7 6 

0 . 1 9 3 5 2 
0 . 8 1 8 0 9 
1 . 4 2 1 3 4 
0 . 2 0 5 4 7 
0 . 1 5 4 2 8 

- 0 . 7 2 4 8 2 
- 0 . 0 6 1 1 3 
- 0 . 6 0 9 3 3 

- 0 , 
- 0 , 

0 , 
- 0 , 

0 , 
0 , 
0 , 
0 , 

- 0 , 
- 0 . 
- 0 , 

0 , 
0 , 

- 0 , 
0 , 

- 0 , 
- 0 . 

0 . 
- 0 , 
- 0 , 
- 0 , 
- 0 , 

0 . 
- 0 . 

0 . 
0 . 
0 . 
0 . 

- 0 . 
- 0 . 
- 0 . 

0 . 
0 . 

. 0 8 5 4 7 

. 0 8 1 9 2 

. 2 0 8 9 8 

. 1 6 5 6 2 

. 1 9 0 8 6 

. 4 0 9 1 5 

. 0 9 8 2 0 

. 2 2 6 7 7 

. 2 3 5 8 7 

. 1 3 0 2 9 

. 6 3 0 5 2 

. 0 7 3 1 7 

. 1 3 0 5 6 

. 1 8 3 2 5 

. 2 0 8 8 8 

. 1 0 9 0 2 

. 1 1 8 6 9 

. 2 3 3 8 8 

. 2 0 1 3 8 

. 0 5 9 7 9 

. 0 0 8 2 8 

. 0 2 9 6 4 

. 1 2 6 0 6 
, 1 4 4 3 1 
, 1 0 2 8 3 
. 3 2 0 9 0 
. 2 3 1 4 2 
, 1 7 3 0 6 
. 1 3 2 5 0 
, 3 6 0 5 0 
, 1 3 6 5 6 
. 1 3 7 1 8 
, 0 2 5 3 4 

1 . 6 1 4 0 9 
0 . 5 0 2 6 4 
0 . 1 8 2 9 7 
0 . 5 5 5 1 3 

- 0 . 5 1 0 4 1 
- 0 . 8 1 5 5 8 
- 0 . 4 8 0 9 1 
- 0 . 3 9 7 7 5 

2 . 5 7 1 2 5 
2 . 5 4 0 ^ 0 

- 0 . 4 5 1 6 5 
- 1 . 0 0 5 7 1 
- 1 . 3 3 9 5 1 

3 . 1 2 8 6 0 
2 . 0 1 3 2 0 

- 1 . 3 2 9 2 8 
- 2 . 6 9 9 2 5 
- 3 . 0 5 8 6 9 
- 2 . 3 2 2 4 7 
- 0 . 9 8 2 8 3 
- 0 . 3 0 6 0 9 
- 1 . 9 2 6 3 2 
- 1 . 0 9 9 1 5 
- 1 . 1 6 0 1 7 
- 0 . 2 7 8 8 8 
- 0 . 2 1 5 8 8 

0 . 2 9 9 1 3 
1 . 2 3 1 3 9 
1 . 3 7 7 6 6 
4 . 2 6 5 7 4 
0 . 2 4 3 4 3 

- 1 . 1 1 7 9 7 
0 . 1 3 9 2 1 

0 . 9 9 2 7 6 
- 0 . 2 1 0 9 2 

0 . 0 0 8 0 2 
0 . 1 0 3 8 9 

- 0 . 9 0 9 4 1 
- 0 . 7 6 4 8 3 
- 0 . 3 1 3 8 0 

0 . 4 4 9 1 4 
3 . 1 2 4 4 8 
1 . 8 8 5 5 4 

- 0 . 4 5 0 4 7 
- 0 . 7 6 5 3 9 
- 0 . 4 7 4 8 8 

2 . 0 2 9 2 1 
4 . 4 0 7 0 7 

- 0 . 8 1 7 4 6 
- 4 . 5 7 1 0 5 
- 1 . 9 9 5 1 2 
- 2 . 7 1 6 9 3 
- 0 . 4 7 9 5 0 
- 0 . 4 6 7 9 5 
- 2 . 7 0 0 7 8 
- 0 . 2 7 3 3 6 
- 0 . 7 4 6 3 2 
- 1 . 0 9 1 7 7 

1 . 1 7 1 8 8 
- 0 . 4 0 9 6 7 

1 . 9 8 3 9 4 
1 . 8 7 1 2 7 
4 . 6 2 8 6 7 

- 0 . 0 1 6 4 9 
- 1 . 9 8 3 5 3 

0 . 2 4 7 4 8 

- 0 . 6 2 1 3 4 
- 0 . 7 1 3 5 6 
- 0 . 1 7 4 9 5 
- 0 . 4 5 1 2 4 
- 0 . 3 9 9 0 0 

0 . 0 5 0 7 4 
0 . 1 6 7 1 0 
0 . 8 4 6 9 0 
0 . 5 5 3 2 3 

- 0 . 6 5 4 8 6 
0 . 0 0 1 1 7 
0 . 2 4 0 3 1 
0 . 8 6 4 6 2 

- 1 . 0 9 9 3 9 
2 . 3 9 3 8 6 
0 . 5 1 1 8 2 

- 1 . 8 7 1 8 0 
1 . 0 6 3 5 7 

- 0 . 3 9 4 4 5 
0 . 5 0 3 3 3 

- 0 . 1 6 1 8 6 
- 0 . 7 7 4 4 6 

0 . 8 2 5 7 8 
0 . 4 1 3 8 4 

- 0 . 8 1 2 8 8 
1 . 3 8 7 7 7 

- 0 . 7 0 8 8 1 
0 . 7 5 2 5 5 
0 . 4 9 3 6 1 
0 . 3 6 2 9 3 

- 0 . 2 5 9 9 3 
- 0 . 8 6 5 5 6 

0 . 1 0 8 2 6 
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TABLE 5 . 3 (CONTINUED) 

RESIDUALS FROM MULTIPLE REGRESSION EQUATIONS: 

QUALIFIED INVESTMENT, TOTAL INVESTMENT, AND 

NONQUALIFIED INVESTMENT 

1 9 6 2 AND 1 9 7 5 PERIODS 

1 9 6 2 PERIOD 1 9 7 5 PERIOD 
QUALIFIED TOTAL NONQUAL. QUALIFIED TOTAL NONQUAL. 

QTR. INVEST. INVEST. I N V E S T . I N V E S T . I N V E S T . INVEST. 

34 
35 
36 
37 
38 
39 
4 0 
4 1 
42 
4 3 
44 
45 
4 6 
47 
4 8 
4 9 
50 

- 1 . 1 5 2 8 3 
- 0 . 2 6 3 4 7 
- 0 . 1 5 4 7 3 
- 0 . 4 7 2 5 3 
- 0 . 3 9 2 1 7 
- 0 . 5 7 3 9 7 

0 . 3 2 1 2 8 
1 . 0 1 5 2 5 

- 0 . 0 7 7 6 9 
0 . 3 2 8 4 1 

- 0 . 4 2 7 7 2 
- 0 . 5 1 4 5 9 
- 0 . 7 3 7 6 6 

0 . 4 8 0 4 1 
0 . 7 5 0 5 7 
0 . 5 5 1 9 5 
0 . 2 2 2 5 3 

- 1 . 1 8 5 9 7 
0 . 0 2 6 5 0 

- 0 . 7 1 9 2 0 
- 0 . 4 3 9 4 3 
- 0 . 8 3 6 4 5 

0 . 2 6 0 6 6 
0 . 1 5 3 7 0 
0 . 6 9 0 4 8 

- 0 . 1 5 3 9 7 
0 . 8 9 3 5 8 

- 0 . 4 2 9 1 7 
- 0 . 4 3 2 0 1 
- 0 . 8 7 3 0 4 
- 0 . 1 3 3 8 2 

0 . 9 9 8 4 9 
0 . 3 5 7 5 5 
0 . 6 4 1 5 0 

- 0 . 0 3 3 1 3 
0 . 2 8 9 9 7 

- 0 . 5 6 4 4 7 
0 . 0 3 3 1 0 

- 0 . 4 4 4 2 8 
0 . 8 3 4 6 4 

- 0 . 1 6 7 5 7 
- 0 . 3 2 4 7 7 
- 0 . 0 7 6 2 7 

0 . 5 6 5 1 7 
- 0 . 0 0 1 4 4 

0 . 0 8 2 5 8 
- 0 . 1 3 5 3 7 
- 0 . 6 1 4 2 3 

0 . 2 4 7 9 1 
- 0 . 1 9 4 4 0 

0 . 4 1 8 9 6 

- 2 , 
1 . 
3 . 

- 0 . 

. 5 0 7 1 9 
, 1 3 9 4 8 
. 0 4 8 3 6 
. 8 4 6 9 8 

- 3 , 
- 0 , 

3 , 
- 0 . 

. 1 0 6 6 5 

. 3 0 7 0 7 

. 1 2 0 8 2 

. 4 5 0 7 5 

- 0 . 5 9 9 1 6 
- 1 . 4 4 6 5 6 

0 . 0 7 2 4 6 
0 . 3 9 6 2 3 

I n t h e 1 9 6 2 p e r i o d , q u a r t e r n u m b e r 1 w a s t h e q u a r t e r e n d e d 
J u n e 3 0 , 1 9 5 4 ; q u a r t e r number 3 2 , t h e q u a r t e r e n d e d M a r c h 3 1 , 
1 9 6 2 i n c l u d e d t h e e f f e c t i v e d a t e of t h e o r i g i n a l e n a c t m e n t of 
t h e i n v e s t m e n t t a x c r e d i t ; q u a r t e r n u m b e r 50 w a s t h e q u a r t e r 
e n d e d S e p t e m b e r 3 0 , 1 9 6 6 . 

I n t h e 1 9 7 5 p e r i o d , q u a r t e r n u m b e r 1 w a s t h e q u a r t e r e n d e d 
D e c e m b e r 3 1 , 1 9 7 1 ; q u a r t e r n u m b e r 1 4 , t h e q u a r t e r e n d e d M a r c h 
3 1 , 1 9 7 5 i n c l u d e d t h e e f f e c t i v e d a t e o f t h e c h a n g e i n r a t e of 
t h e i n v e s t m e n t t a x c r e d i t ; q u a r t e r n u m b e r 37 w a s t h e q u a r t e r 
e n d e d D e c e m b e r 3 0 , 1 9 8 0 . 

As i n d i c a t e d o n t h e p a g e s w h i c h f o l l o w , n o c o n c l u s i v e 
s t a t e m e n t s a r e made r e g a r d i n g t h e s e r e s i d u a l s . F o r p u r p o s e s 
o f t h i s r e s e a r c h , t h e s e r e s i d u a l s a r e a n a l y z e d i n t h e 
i n t e r v e n t i o n a n a l y s i s s t e p w h i c h f o l l o w s . 

ADDITIONAL NOTES WHICH ACCOMPANY THIS TABLE ARE PRESENTED 
BELOW. 
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TABLE 5 . 3 (CONTINUED) 

RESIDUALS FROM MULTIPLE REGRESSION EQUATIONS: 

QUALIFIED INVESTMENT, TOTAL INVESTMENT, AND 

NONQUALIFIED INVESTMENT 

1962 AND 1975 PERIODS 

NOTES TO ACCOMPANY TABLE 5 . 3 

A summary of t h r e e v i t 
s i x m u l t i p l e r e g r e s 
r e g r e s s i o n r e s i d u a l s 
i n f o r m a t i o n i n c l u d e s 
economic ( i n d e p e n d e n t ) 
r e g r e s s i o n e q u a t i o n s , 
s t a t i s t i c f o r each 
p e r f o r m e d f o r t h e 1962 

a l d i a g n o s t i c s t a t i s t i c s b a s e d upon t h e 
s i o n a n a l y s e s from w h i c h t h e a b o v e 

a r e d e r i v e d a r e g i v e n b e l o w . The 
t h e S t u d e n t t s t a t i s t i c f o r each of t h e 

v a r i a b l e s and t h e c o n s t a n t t e r m i n t h e 
t h e R a , and t h e D u r b i n - W a t s o n t e s t 

of t h e m u l t i p l e r e g r e s s i o n a n a l y s e s 
p e r i o d a n d t h e 1975 p e r i o d . 

1 9 6 2 PERIOD 1975 PERIOD 
QUALIFIED TOTAL NONQUAL.QUALIFIED TOTAL NONQUAL. 

INVEST. INVEST. INVEST. INVEST. INVEST. INVEST. 

S t u d e n t t 
S t a t i s t i c : 

o u t p u t 
p r o f i t s 
c a s h f l o w 
i n t e r e s t r a t e 
c a p i t a l s t o c k 
c a p a c i t y 

u t i l i z a t i o n 
c o n s t a n t 

1.487 
- 1 . 9 0 2 

1.849 
- 1 . 0 8 4 

- . 6 9 0 

.355 
- . 3 4 0 

.870 
- 2 . 0 4 1 

1.721 
- 1 . 6 6 6 

.074 

.982 
- . 9 8 3 

- 1 . 5 4 1 
- . 5 4 3 
- . 1 8 5 

- 1 . 6 7 0 
2 . 0 1 1 

1.732 
- 1 . 7 7 3 

. 0 0 1 
- 1 . 7 4 4 

1 .119 
1 .713 

. 2 6 1 

. 5 7 8 
- . 6 7 5 

. 248 
- 1 . 2 3 9 

. 735 

. 8 7 4 

.100 

.337 
- . 4 3 7 

. 5 8 2 

.697 
- . 5 9 0 

- 1 . 4 9 2 
- . 3 0 5 

- . 4 0 2 
. 3 7 0 

R2 .950 .950 .254 . 914 ,898 299 

D u r b i n -
Watson t e s t : 1.269 1.416 2 . 3 4 8 1 .228 1 .380 2 . 5 0 9 
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the six regressions performed in the regression analysis s tep 

as described in Chapter 4 . The regression analyses were 

performed using the data ( i . e . , the various investment 

ac t iv i ty dependent variables and the economic independent 

variables) that are presented in Appendix B. The three 

regressions for the f i r s t period ( i . e . , the period which 

includes the 1962 investment tax credit intervention) each 

contain a time-series of 50 res iduals . The f i r s t 31 

residuals of each series are computed from the periods before 

the investment tax credit intervention. The remaining 19 

residuals are from the periods after the intervention. The 

three regressions for the second period ( i . e . , the period 

which includes the 1975 investment tax c red i t intervention) 

each contain a time-series of 37 res idua ls . The f i r s t 13 

residuals of each series are computed from the periods before 

the investment tax credit intervention. The remaining 24 

residuals are from periods after the intervention. 

At t h i s point, no conclusive statements can be made 

regarding the residuals derived from the regression analysis 

as presented in Table 5 .3 . Even though some in te res t ing 

analyses, in addition to the intervention analysis , possibly 

could be conducted on the residuals , such addit ional analyses 

are not within the scope of th i s study. Moreover, any 

addit ional analyses, other than the intervention analysis , 

may be d i f f i cu l t to make meaningful because of the l ike ly 

presence of a t t r ibu tes in the residual time-series that are 
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common t o t i m e - s e r i e s : s e r i a l c o r r e l a t i o n , n o n s t a t i o n a r i t y , 

and s e a s o n a l e f f e c t s . These f a c t o r s were d i s c u s s e d in 

Chapter 4 and a r e d i s c u s s e d a g a i n be low. 

The r e s i d u a l s p r e s e n t e d a r e u s e f u l i n t h i s s tudy because 

they a r e r e f i n e d i n t he i n t e r v e n t i o n a n a l y s i s s t e p which 

f o l l o w s . Conclus ions r e l a t i n g t o the r e s e a r c h q u e s t i o n s a r e 

not made u n t i l the i n t e r v e n t i o n a n a l y s i s and a n c i l l a r y t e s t 

s t eps h a v e been comple ted . 

C o n c l u s i o n s based upon t h e r e g r e s s i o n r e s i d u a l s i n Table 

5.3 c o u l d be m i s l e a d i n g i f an a t t e m p t was made t o judge 

whether an i n t e r v e n t i o n impact i s p r e s e n t and no a c c o u n t i n g 

and/or ad jus tment was made fo r t h e a t t r i b u t e s common t o 

t i m e - s e r i e s d a t a ( e . g . , n o n s t a t i o n a r i t y , s e r i a l dependence 

between the o b s e r v a t i o n s , and s e a s o n a l e f f e c t s ) . As 

d e s c r i b e d in Chapter 4 , i f t h e r e was no s e r i a l c o r r e l a t i o n or 

dependence among the a d j a c e n t t i m e - s e r i e s o b s e r v a t i o n s or if 

t h e r e was s t a t i o n a r i t y and no s e a s o n a l e f f e c t s w i t h i n t he 

s e r i e s , the average v a l u e of t h e r e s i d u a l would be z e r o and 

i n f e r e n c e s could be made based upon t h e r e s i d u a l s . However, 

a s d i s c u s s e d e a r l i e r , s i n c e t h e t i m e - s e r i e s of r e s i d u a l s 

de r ived from t h e m u l t i p l e r e g r e s s i o n a n a l y s e s l i k e l y can be 

c h a r a c t e r i z e d a s being s e r i a l l y dependen t , n o n s t a t i o n a r y , and 

p o s s e s s i v e of seasona l e f f e c t s , and i n f e r e n c e s r e l a t i n g to 

t h e impac t of the i nves tmen t t a x c r e d i t can no t be made from 

these r e s i d u a l s . I t i s because t h e s e f a c t o r s a r e l i k e l y 

p r e s e n t t h a t even t e n t a t i v e c o n c l u s i o n s may be i n a p p r o p r i a t e 



www.manaraa.com

180 

and why the intervention analysis technique is valuable in 

refining the residuals of these factors in order that 

inferences may be made. 

Again, these time-series are refined by the intervention 

analyses by accounting and/or adjusting for these attributes 

common to time-series. As discussed below, because of the 

strength and sensitivity of the intervention analysis 

technique, an intervention impact was noted in the residual 

series presented in Table 5.3. However, a successful defense 

of this conclusion could not have been reached without 

conducting the intervention analysis step. As such, the 

second step of this study is of prime importance in 

addressing the issue of whether an intervention impact is 

present because it adjusts for that portion of the "noise" in 

the series that can be explained by prior observations on the 

series or by prior disturbances of the series which would 

tend to mask any intervention impact present. 

Therefore, the residuals derived in the regression 

analysis step are used as the input data for the intervention 

analysis step, the results of which are described below in 

the next section of this chapter. The intervention analysis 

procedure is used to further refine this series of 

unexplained variance by factoring out other contributing 

forces (e.g., autoregressive or moving-average relationships) 

in testing for any impact of the investment tax credit upon 

investment activity. 
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Results From the Intervention Analysis Step: 

This section of the chapter describes in detail the 

results of the study which directly interface with the 

research questions and hypotheses being addressed. Based 

upon the tests performed as described in detail in Chapter 4, 

the investment tax credit has had an association with or 

impact upon the level of investment spending in the United 

States. The impact of the investment tax credit was noted 

with respect to both qualified and total investment activity 

during both the 1962 period and the 1975 period; whereas, a 

lack of impact was noted with respect to the nonqualified 

series during each of the interventions periods. A detailed 

discussion of the results of the tests performed from which 

the above statements are derived is presented below. 

The time-series models of the residuals of qualified, 

total, and nonqualified investment which resulted from the 

identification, estimation, and diagnostic checking phases of 

the intervention analysis step are summarized in Tables 5.4 

through 5.9. The time-series models which follow are the 

ones which were considered to represent adequately the 

regression residual data from the two periods. As discussed 

below, to be able to make inferences from a time-series of 

data, the time-series model produced must be adequate. The 

time-series procedures entail building models based upon the 

characteristics of the data, themselves. The characteristics 
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considered in the model building process include serial 

dependence, nonstationarity, and seasonal effects. These 

tables present suitable time-series models obtained from 

modelling the residuals from the 1962 period and the 1975 

period. Three models are shown for each period. The 

intervention analysis step which produces these models is 

conducted on each of the regression residual series resulting 

from the regression analysis step. The residual series on 

which the intervention analysis is conducted were presented 

in Table 5.3, above. 

Tables 5.4 through 5.6 present the results of the 

intervention analyses for the 1962 period in which the impact 

of the original enactment of the investment tax credit on 

investment activity is examined. Furthermore, as discussed 

in Chapter 4, the time-series models presented adjust for the 

lag between the effective date of the statutes which provide 

for the investment tax credit and the date of the legislative 

enactment of the statutes. Since in the 1962 period the lag 

between the dates was approximately nine and one-half months, 

the assumption was built into each of the models for the 196 2 

period that there would be no significant effect until the 

quarter ended December 31, 1962 — that is, there is a lag of 

four quarters built into the models from the last 

pre-intervention observation (i.e., December 31, 1961) to the 

period for which an impact is expected. This time lag is 

reasonable because even though the investment tax credit 
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legislation was effective for qualifying acquisitions made on 

or after January 1, 1962, the availability of the provisions 

was not certain until the bill became law in mid October 

1962. Therefore, the strongest sudden impact of the 

provision would not be felt until after the bill was signed 

into law. As such, any impact would first be included in the 

investment activity numbers for the period ended December 31, 

1962. 

To be more confident that the lag as specified above is, 

in fact, the appropriate lag, various models were run for 

each of the 196 2 residual series where the number of lags in 

the models were assumed to be either greater than or less 

than the one considered appropriate (i.e., a lag of four 

periods). In each case where alternate lags were built into 

the models, the results of the intervention analyses were not 

nearly as strong as those discussed below. 

The consideration of this effective date - enactment 

date lag was not necessary in the earlier steps because the 

steps were not conducted in order that inferences relative to 

the investment tax credit's impact on investment be made. 

Since it is not until the intervention analysis step is 

conducted that the issue of the impact of the investment tax 

credit can be directly addressed, the notion of the presence 

of the lag need not be of concern until then. 

As will be explained below, the results contained in 

Tables 5.4 through 5.6 are very similar to each other. The 
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three sets of models in the tables are all included in this 

discussion, even though they possess very similar results, to 

strengthen the conclusions coming from the study. That is, 

the conclusions from the study are considered stronger since 

several models point to the same conclusions in contrast to 

the possibility of being able to present perhaps only one 

model which supports the conclusions. 

Tables 5.7 through 5.9 present the results of the 

intervention analyses for the 1975 period in which the impact 

of the change in the rate of the investment tax credit on 

investment activity is examined. These models also adjust 

for the lag between the effective date of the statute which 

provided for the change in the rate of the investment tax 

credit and the date of the legislative enactment of the 

statute. Since in the 1975 period, the lag between these two 

dates was approximately two months, the assumption was built 

into each of the models for this period that there would be 

no significant effect until the quarter ended June 30, 1975 

— that is, there is a lag of two quarters built into the 

models from the last pre-intervention observation (i.e., 

December 31, 1974) to the period when any impact is expected. 

This time lag is reasonable because even though the 

investment tax credit legislation was effective for 

qualifying assets acquired after January 21, 1975, the 

availability of the new provision was not certain until the 

bill became law in late March 1975. Therefore, the strongest 
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sudden impact would not be felt until after the bill was 

signed into law and as such, any impact would first be 

included in the investment activity numbers for the period 

ended June 30, 1975. As with the intervention analyses for 

the 1962 period, to be more confident that an appropriate lag 

is specified in the models, various time-series models were 

run for each of the 1975 residual series where the number of 

lags in the models were assumed to be either greater than or 

less than the one considered appropriate (i.e., a two quarter 

lag). In each case where alternate lags were built into the 

models, the results of the intervention analyses were not 

nearly as strong as those discussed below. 

As with the results in Tables 5.4 through 5.6, the 

results in Tables 5.7 through 5.9 are also very similar to 

each other. The redundancy of discussing the results from 

several adequate models where each model gives rise to 

similar conclusions is conducted to strengthen the results of 

this study. 

As discussed in Chapter 4, the time-series of data on 

which the intervention analyses are performed and for which 

the models presented in Tables 5.4 through 5.9 are based, 

consist of the residuals either from the regression analyses 

of the 50 quarterly observations from around the 1962 period 

or from the regression analyses of the 37 quarterly 

observations from around the 1975 period. These residuals 

were presented in Table 5.3. The information presented in 
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t h e t a b l e s which fo l low r e s u l t s from t h e conduct of t he 

i n t e r v e n t i o n a n a l y s i s p rocedure s on the s i x r e s i d u a l s e r i e s 

from the two p e r i o d s t e s t e d . From t h e i n f o r m a t i o n p r e s e n t e d 

i n the t a b l e s , s t a t e m e n t s can be made w i t h r e s p e c t t o t h e 

a s s o c i a t i o n between t h e inves tment t a x c r e d i t and inves tment 

s p e n d i n g . 

Each of t h e models p r e s e n t e d from which the r e s u l t s a r e 

d e r i v e d is d e s c r i b e d us ing the normal Box J e n k i n s (BJ) 

( p , d , q ) x (P,D,Q) c l a s s i f i c a t i o n scheme. The f i r s t t h r e e 

f a c t o r s in t h i s scheme ( i . e . , p ,d , and q) i n d i c a t e t he o r d e r 

o r deg ree of t h e n o n s e a s o n a l a u t o r e g r e s s i v e p a r a m e t e r s , 

d i f f e r e n c i n g p a r a m e t e r s , and moving-average p a r a m e t e r s , 

r e s p e c t i v e l y . The l a s t t h r e e f a c t o r s in t h i s scheme ( i . e . , 

P ,D, and Q) i n d i c a t e t h e same for the s e a s o n a l p a r a m e t e r s . 

These p a r a m e t e r s a r e used t o a d j u s t f o r t h e s e r i a l 

dependence , n o n s t a t i o n a r i t y , and s e a s o n a l i t y t h a t may be in 

t h e r e g r e s s i o n r e s i d u a l t i m e - s e r i e s d e r i v e d from t h e p r e v i o u s 

s t e p . These p a r a m e t e r s and t h e n a t u r e of t h e i r c o n s i d e r a t i o n 

i n t he t i m e - s e r i e s models were d e s c r i b e d in Chapter 4 . In 

each of t h e t a b l e s , t h e f a c t o r names ( i . e . , p , d , q , P , D , and Q) 

a r e r ep l aced by numer ica l v a l u e s which i n d i c a t e t h e o rde r or 

deg ree t o which t h e f a c t o r s a r e assumed in t h e model . 

In each t a b l e below, t h e f o l l o w i n g in fo rmat ion i s 

p r e s e n t e d : t h e c o e f f i c i e n t and s t a n d a r d e r r o r of t h e 

i n t e r v e n t i o n t e rm, which a r e used t o p r o v i d e a measure of 

whether an impact from the inves tmen t tax c r e d i t i n t e r v e n t i o n 
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on the r e s i d u a l s e r i e s be ing t e s t e d i s p r e s e n t ; the S tuden t t 

s t a t i s t i c d e t e r m i n a t i o n of t h e s i g n i f i c a n c e of t h e 

i n t e r v e n t i o n te rm, which i s t h e measure of whether an 

i nves tmen t t ax c r e d i t impact i s p r e s e n t ; t h e Box P i e r c e Q 

(BPQ) s t a t i s t i c , which i s d e r i v e d from conduc t ing t h e 

por tmanteau l ack of f i t t e s t and which i s used t o h e l p t e s t 

t h e adequacy of t he t i m e - s e r i e s model; t h e s i g n i f i c a n c e of 

t h e BPQ s t a t i s t i c , which i s a measure of the adequacy of t h e 

t i m e - s e r i e s model be ing t e s t e d ; and t h e number of 

a u t o c o r r e l a t i o n s out of t h e twelve which a r e computed t h a t 

a r e w i t h i n two s t a n d a r d d e v i a t i o n s of z e r o , which i s a n o t h e r 

d i a g n o s t i c t e s t which c o n s i d e r s t h e adequacy of t h e 

t i m e - s e r i e s model. The s p e c i f i c a t i o n of t h e S tuden t t 

s t a t i s t i c , which i s used to de t e rmine t h e s i g n i f i c a n c e of t h e 

i n t e r v e n t i o n t e rm, and the BPQ s t a t i s t i c , which i s used t o 

h e l p de te rmine the adequacy of t h e t i m e - s e r i e s models, a r e 

p r e s e n t e d in Appendix C. 

In t h e t e s t of s i g n i f i c a n c e of t he i n t e r v e n t i o n te rm, 

t h e n u l l h y p o t h e s e s t h a t i s b e i n g t e s t e d i s , "The 

i n t e r v e n t i o n te rm i s i n s i g n i f i c a n t . " In t he t h i r d l i n e of 

each t a b l e the a lpha l e v e l o r conf idence l e v e l i s g iven which 

i n d i c a t e s the chance of i n c o r r e c t l y r e j e c t i n g t h e n u l l 

h y p o t h e s i s when i t i s a c t u a l l y t r u e . That i s , upon s t a t i n g 

t h a t the i n t e r v e n t i o n term i s s i g n i f i c a n t or an impact i s 

p r e s e n t i n t h e model b e i n g d e s c r i b e d , the chance t h a t t h e 

s t a t e m e n t i s i n c o r r e c t i s g iven by the a lpha l e v e l i n t h e 
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tables. For example, the alpha level for qualified 

investment in Table 5.4 is .0343. Therefore, upon concluding 

that the intervention term is significant (i.e., there is an 

association between the investment tax credit and qualified 

investment activity), the chance of rejecting this statement 

when it actually is true is 3.43 percent. A smaller alpha 

level is indicative of a higher level of confidence in this 

test than a larger alpha level. Further, upon establishing 

an arbitrary cut-off at the 85 percent confidence level for 

hypothesis testing purposes, the conclusion is reached that 

the null hypothesis (i.e., The intervention term is 

insignificant.) is rejected. If the arbitrary cut-off had 

been set at a higher level, say 90 percent, the conclusions 

would have been no different from those discussed below 

except with respect to the model for total investment in the 

ancillary test for the 1962 period described in Table 5.12 

and with respect to the model for qualified investment in the 

ancillary test for the 1975 period described in Table 5.13. 

Moreover, upon considering setting the arbitrary cut-off at a 

lower level, the level would have to be lowered to just below 

78 percent in order for any of the conclusions to change from 

what is given below. If the confidence level was lowered to 

just under 78 percent (which is unacceptably low for 

hypothesis testing purposes), the only conclusions which 

would differ would be those with respect to the model for 

nonqualified investment for the 1975 period described in 
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Table 5 . 7 . ' T h e r e f o r e , the conf idence l e v e l was s e t a t 85 

p e r c e n t . Consequen t ly , upon n o t i n g t h a t t h e i n t e r v e n t i o n term 

i s s i g n i f i c a n t or n o t i n g t h a t the h y p o t h e s i s i s r e j e c t e d a t 

t h e 85 p e r c e n t l e v e l , t h e c o n c l u s i o n can b e made t h a t t h e r e 

i s an a s s o c i a t i o n between t h e inves tmen t a c t i v i t y s e r i e s 

b e i n g a n a l y z e d and t h e inves tmen t t a x c r e d i t . 

In the t e s t of s i g n i f i c a n c e of t h e BPQ s t a t i s t i c , which 

i s c a l c u l a t e d to h e l p d e t e r m i n e t he adequacy of t he r e s u l t i n g 

t i m e - s e r i e s model, t h e n u l l h y p o t h e s i s t h a t i s being t e s t e d 

i s , "There i s no a u t o c o r r e l a t i o n among t h e r e s i d u a l s of t h e 

t i m e - s e r i e s n o i s e model b e i n g t e s t e d . " The a lpha l e v e l i s 

g iven i n t h e f i f t h l i n e of t h e t a b l e which, l i k e w i s e , 

i n d i c a t e s t h e chance of i n c o r r e c t l y r e j e c t i n g t h e n u l l 

h y p o t h e s i s when i t i s a c t u a l l y t r u e . As such, upon s t a t i n g 

t h a t t h e r e i s a u t o c o r r e l a t i o n among the r e s i d u a l s of t h e 

model be ing d e s c r i b e d , the chance t h a t t h e s t a t e m e n t i s 

i n c o r r e c t i s g iven by t h e a lpha l e v e l in the t a b l e s . For 

example, the a lpha l e v e l of t h e BPQ s t a t i s t i c for t h e model 

of q u a l i f i e d inves tment i n Tab le 5.4 i s . 4766 . If t h e 

s t a t e m e n t was made t h a t t h e r e i s a u t o c o r r e l a t i o n or 

dependence among t h e r e s i d u a l s of t h e t i m e - s e r i e s model when 

t h e r e a c t u a l l y was no a u t o c o r r e l a t i o n among t h e r e s i d u a l s , 

t h e chance of making t h i s i n c o r r e c t s t a t e m e n t would be 47 .66 

p e r c e n t . As t he a lpha l e v e l in t h i s t e s t g e t s l a r g e r , t h e 

con f idence t h a t t h e r e i s no a u t o c o r r e l a t i o n in t h e model a l s o 

g e t s l a r g e r . F u r t h e r , upon e s t a b l i s h i n g an a r b i t r a r y c u t - o f f 
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at the 97.5 percent confidence level for hypothesis testing 

purposes, the conclusion is reached that the null hypothesis 

(i.e., There is no autocorrelation among the residuals of the 

time-series model being tested.) can not be rejected. 

Consequently, upon noting that the hypothesis can not be 

rejected at the 97.5 percent level, the conclusion is made 

that there is no autocorrelation among the residuals and 

based upon this test, the time-series model is considered to 

represent adequately the data. 

A point of clarification may be necessary at this point 

with respect to the alpha level or confidence level of the 

hypothesis tests of the intervention term and the BPQ 

statistic. The terms in which the hypotheses are analyzed 

are "opposite" from each other in the sense that for testing 

the significance of the intervention term, the confidence in 

the conclusion grows as the alpha level gets smaller; and for 

testing the significance of the BPQ statistic, the confidence 

in the conclusion grows as the alpha level gets larger. This 

opposite view arises because the conclusions relating to the 

significance of the intervention terms are stated in terms of 

"rejecting the null hypothesis;" whereas, the conclusions 

relating to significance of the BPQ statistic are stated in 

terms of "failing to reject the null hypothesis." Therefore, 

for purposes of the arbitrary cut-off of the confidence 

level, as the cut-off level gets smaller, the confidence that 

the intervention term is significant becomes less; whereas, 
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a s t he c u t - o f f l e v e l g e t s l a r g e r , t h e conf idence t h a t t h e r e 

i s no a u t o c o r r e l a t i o n i n the r e s i d u a l s of t he t i m e - s e r i e s 

model becomes l e s s . 

As mentioned in Chapter 4 , t h e a u t o c o r r e l a t i o n f u n c t i o n 

of each t i m e - s e r i e s model a l s o i s examined t o h e l p de te rmine 

t h e adequacy of t h e model . The model i s c o n s i d e r e d t o be 

a d e q u a t e , based upon t h i s t e s t , i f t h e a u t o c o r r e l a t i o n of t h e 

r e s i d u a l s for v a r i o u s l a g s i s g e n e r a l l y w i t h i n two s t a n d a r d 

d e v i a t i o n s of z e r o . The i n f o r m a t i o n p rov ided in the s i x t h 

l i n e of t he t a b l e s which fol low i n d i c a t e s t h e number of 

a u t o c o r r e l a t i o n f u n c t i o n s ou t of t h e 12 p rov ided by t h e 

McKeown-Hopwood t i m e - s e r i e s package t h a t a r e w i t h i n two 

s t a n d a r d d e v i a t i o n s of z e r o . Upon n o t i n g t h a t a t l e a s t 11 of 

t h e a u t o c o r r e l a t i o n s a r e w i t h i n two s t a n d a r d d e v i a t i o n s of 

z e r o , t he model, b a s e d upon t h i s d i a g n o s t i c t e s t , i s 

c o n s i d e r e d a d e q u a t e . 

Consequen t ly , upon de t e rmin ing t h a t a model p r o v i d e s an 

adequa t e r e p r e s e n t a t i o n of a t i m e - s e r i e s , based upon 

r e f e r e n c e to b o t h the s i g n i f i c a n c e of t he BPQ s t a t i s t i c and 

t h e behav io r of t he a u t o c o r r e l a t i o n f u n c t i o n , i n f e r e n c e s may 

b e made r e g a r d i n g the c h a r a c t e r i s t i c s of t h e d a t a ( e . g . , 

whether t h e inves tmen t t ax c r e d i t h a s impacted i n v e s t m e n t ) . 

At t h i s p o i n t , t h e s p e c i f i c d e t a i l s of t h e t i m e - s e r i e s 

models of t h e r e g r e s s i o n r e s i d u a l s produced a r e more f u l l y 

d e s c r i b e d . The order of the model p r e s e n t a t i o n for each 

i n t e r v e n t i o n p e r i o d b o t h in t h i s d i s c u s s i o n and in t h e t a b l e s 
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is based upon the "goodness" of the models in modelling the 

residual time-series. That is, the best model for each 

period is presented first. The determination of the models' 

"goodness" is based upon the relative strength or 

significance of the intervention terms, and the positive 

results of the diagnostic test (i.e., the significance of the 

BPQ statistic and the frequency of passage of the 

autocorrelation function of residuals test) indicating the 

adequacy of the model. It is important to note, however, 

that even though some of the models below provide better 

representations of the data than others, they all support the 

same conclusion: there is an association between the 

investment tax credit and qualified and total investment 

spending. 

The first model described for the regression residuals 

of the 1962 intervention period is summarized in Table 5.4. 

The results from the model in the table are based upon the 50 

quarterly regression residuals from the 1962 period presented 

in Table 5.3. The model takes the form ( 1 1 0 ) x (1 0 1) 

upon utilizing the BJ classification scheme (described 

above). The intervention term is significant at the .0343 

and .0008 levels for qualified investment and total 

investment, respectively. That is, the chance of the 

intervention term appearing significant when it is actually 

insignificant is given by these decimals. Therefore, the 

hypothesis that the intervention term is insignificant is 
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TABLE 5.4 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: ( 1 1 0 ) x (1 0 l ) / a 

NUMBER OF LAGS: 4 / b 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n Term/d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n Term/e 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g 

F r e q u e n c y o f P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n o f R e s i d u a l s 
T e s t / h 

QUALIFIED 
INVEST . 

. 7 7 

. 4 0 

. 0 3 4 3 / i 

8 . 6 2 

TOTAL 
INVEST. 

1 . 4 3 

. 4 1 

. 0 0 0 8 / i 

7 . 4 5 

NONQUAL. 
I N V E S T . 

. 0 2 

. 2 2 

. 4 5 6 1 / j 

8 . 8 7 

. 4 7 6 6 / k 

1 1 / 1 2 

, 5906 /k 

12 /12 

. 4 5 6 2 / k 

1 1 / 1 2 

NOTES TO ACCOMPANY THIS TABLE ARE PRESENTED BELOW. 
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TABLE 5.4 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (1 1 0) x (1 0 l)/a 

NUMBER OF LAGS: 4/b 

NOTES TO ACCOMPANY TABLE 5.4 

This model is based upon conducting the intervention analysis 
procedure on the 50 regression residuals from the 1962 period 
(presented in Table 5.3) derived from the multiple regression 
analysis step. The results shown in this table indicate that 
this particular model detects an impact of the investment tax 
credit upon qualified and total investment activity. 
Furthermore, based upon the diagnostic tests (see f,g,h, and 
k below), the model appears to represent adequately the 
regression residual series and the conclusions related to the 
significance or lack of significance of the intervention 
terms are supportable. 

a The description of the model which is used to produce 
the data in the table is given using the normal 
Box-Jenkins classification scheme, (p d q) x (P D Q). 
This scheme captures and indicates an accounting and/or 
adjustment for various behavioral characteristics of the 
time-series data being modelled. The characteristics of 
concern are the number of seasonal and nonseasonal 
autoregressive terms included in the model, the degree 
of seasonal and nonseasonal differencing required to 
attain stationarity within the time-series, and the 
number of seasonal and nonseasonal moving-average terms 
included in the model. The consideration of these 
factors by the model is necessary in order that 
inferences may be made regarding the effect of the 
investment tax credit. 

b The number of calendar quarters from the last quarter 
before the date of the intervention (i.e., January 1, 
1962 for this period) that the intervention impact was 
lagged in the model is given. That is, it was assumed 
in this model that if any investment tax credit impact 
was present, it would not be noted until the quarter 
ended December 31, 1962 because of the lag between the 
effective date and the enactment date of the 
legislation. 
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TABLE 5.4 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 196 2 

MODEL: (1 1 0) X (1 0 l)/a 

NUMBER OF LAGS: 4 / b 

NOTES TO ACCOMPANY TABLE 5 .4 

c T h e c o e f f i c i e n t of t h e i n t e r v e n t i o n t e r m i s u s e d t o 
m e a s u r e t h e s t r e n g t h of a n y i n v e s t m e n t t a x c r e d i t i m p a c t 
w i t h i n t h e p a r t i c u l a r t i m e - s e r i e s b e i n g t e s t e d . T h i s 
t e r m i s u t i l i z e d , i n c o n j u n c t i o n w i t h i t s s t a n d a r d e r r o r 
( s e e n o t e d b e l o w ) , t o make a j u d g e m e n t w i t h r e s p e c t t o 
t h e i m p a c t of t h e i n v e s t m e n t t a x c r e d i t a s n o t e d i n t h e 
t i m e - s e r i e s b e i n g t e s t e d . 

d T h e s t a n d a r d e r r o r of t h e i n t e r v e n t i o n t e r m i s a m e a s u r e 
o f t h e v a r i a b i l i t y of t h e i n t e r v e n t i o n t e r m i n t h e 
t i m e - s e r i e s mode l of t h e d a t a b e i n g a n a l y z e d . T h i s 
s t a t i s t i c i s u s e d a s a p a r t of t h e S t u d e n t t s t a t i s t i c 
t o make a j u d g e m e n t r e g a r d i n g t h e s i g n i f i c a n c e of t h e 
i m p a c t of t h e i n v e s t m e n t t a x c r e d i t a s n o t e d i n t h e 
t i m e - s e r i e s b e i n g t e s t e d . 

e T h e i n t e r v e n t i o n t e r m i s a n a l y z e d b y u s e of t h e S t u d e n t 
t t e s t t o d e t e r m i n e i f a s i g n i f i c a n t i n v e s t m e n t t a x 
c r e d i t i m p a c t i s p r e s e n t i n t h e t i m e - s e r i e s b e i n g 
m o d e l l e d f o l l o w i n g t h e i n t e r v e n t i o n d a t e ( i . e . , J a n u a r y 
1 , 1962 i n t h i s p e r i o d ) . I f t h e h y p o t h e s i s (The 
i n t e r v e n t i o n t e r m i s s t a t i s t i c a l l y i n s i g n i f i c a n t . ) i s 
r e j e c t e d , t h e n t h e r e s u l t s s u g g e s t t h a t t h e r e i s an 
a s s o c i a t i o n b e t w e e n t h e i n v e s t m e n t t a x c r e d i t and t h e 
i n v e s t m e n t a c t i v i t y s e r i e s b e i n g t e s t e d . See i and j 
b e l o w . 

f T h e BPQ s t a t i s t i c i s a m e a s u r e of t h e d e g r e e of 
a u t o c o r r e l a t i o n r e m a i n i n g i n t h e r e s i d u a l s of t h e 
t i m e - s e r i e s model a f t e r mak ing a d j u s t m e n t s f o r 
a u t o r e g r e s s i v e , n o n s t a t i o n a r i t y , and m o v i n g - a v e r a g e 
f a c t o r s i n t h e t i m e - s e r i e s i n p u t . T h i s s t a t i s t i c i s 
b a s e d upon a c o n s i d e r a t i o n o f t h e f i r s t 12 
a u t o c o r r e l a t i o n f u n c t i o n s c a l c u l a t e d fo r t h i s m o d e l . 
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TABLE 5.4 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (1 1 0) x (1 0 1)/a 

NUMBER OF LAGS: 4/b 

NOTES TO ACCOMPANY TABLE 5.4 

g The BPQ statistic is tested by reference to the 
chi-square statistical distribution to determine if a 
significant degree of autocorreltion or serial 
dependence exists in the time-series model residual 
series after modelling the time-series as indicated. If 
the hypothesis (There is no autocorrelation among the 
residuals of the time-series model.) can not be 
rejected, then the results suggest that, based upon this 
test, the model adequately represents the time-series. 
See k and 1 below. 

h The first 12 autocorrelations of the residuals of the 
time-series model are examined to determine if they fall 
within two standard deviations of zero. If 11 or more 
of the autocorrelation functions are within two standard 
deviations of zero, the model, based upon this test, is 
considered to be adequate for purposes of making 
inferences regarding the impact of the investment tax 
credit. 

i In testing the significance of the intervention term, 
the null hypothesis (The intervention term is 
insignificant.) is rejected at the arbitrarily 
established 85 percent level; therefore, an association 
between the investment tax credit and this series of 
data is believed to exist. Further, the number given is 
an indication of incorrectly rejecting the hypothesis 
when it is actually true. Moreover, a smaller number in 
this regard is indicative of a higher level of 
confidence in the above conclusion than a larger number. 
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TABLE 5 . 4 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (1 1 0) x (1 0 l ) / a 

NUMBER OF LAGS: 4 / b 

NOTES TO ACCOMPANY TABLE 5 . 4 

j I n t e s t i n g t h e s i g n i f i c a n c e of t h e i n t e r v e n t i o n te rm, 
t h e n u l l h y p o t h e s i s c a n n o t be r e j e c t e d a t t h e 
a r b i t r a r i l y e s t a b l i s h e d 85 p e r c e n t l e v e l ; t h e r e f o r e , 
t h i s t e s t i n d i c a t e s t h a t no a s s o c i a t i o n e x i s t s be tween 
t h e i n v e s t m e n t t a x c r e d i t a n d n o n q u a l i f i e d i n v e s t m e n t 
a c t i v i t y . 

k I n t e s t i n g t h e s i g n i f i c a n c e of t h e BPQ s t a t i s t i c , t h e 
n u l l h y p o t h e s i s ( T h e r e i s no a u t o c o r r e l a t i o n among t h e 
r e s i d u a l s of t h e t i m e - s e r i e s m o d e l . ) c a n n o t be 
r e j e c t e d a t t h e a r b i t r a r i l y e s t a b l i s h e d 9 7 . 5 p e r c e n t 
l e v e l ; t h e r e f o r e , t h i s t e s t s u g g e s t s t h a t no 
a u t o c o r r e l a t i o n e x i s t s i n t h e r e s i d u a l s of t h e 
t i m e - s e r i e s m o d e l and t h a t t h e model i s a d e q u a t e . 
F u r t h e r , t h e number g i v e n i s a n i n d i c a t i o n o f t h e chance 
of i n c o r r e c t l y r e j e c t i n g t h e h y p o t h e s i s when i t i s 
a c t u a l l y t r u e . M o r e o v e r , a h i g h e r number i n t h i s r e g a r d 
i s i n d i c a t i v e o f a h i g h e r l e v e l o f c o n f i d e n c e i n t h e 
a b o v e c o n c l u s i o n t h a n a l o w e r n u m b e r . 
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r e j e c t e d a t t h e a r b i t r a r i l y e s t a b l i s h e d 85 p e r c e n t l eve l for 

b o t h q u a l i f i e d inves tment and t o t a l inves tmen t . The 

i n t e r p r e t a t i o n of t h e s e t e s t s of s i g n i f i c a n c e i s t h a t s i n c e 

t h e i n t e r v e n t i o n terms a r e cons ide red s i g n i f i c a n t , the 

i n v e s t m e n t t ax c r e d i t i s b e l i e v e d t o h a v e a f f e c t e d b o t h 

q u a l i f i e d and t o t a l i nves tmen t a c t i v i t y . The i n t e r v e n t i o n 

t e r m in t h e n o n q u a l i f i e d i nves tmen t model i s cons idered t o be 

i n s i g n i f i c a n t a t t he .4561 l e v e l . That i s , i f t h e s t a t e m e n t 

was made t h a t t he i n t e r v e n t i o n term i n the model for 

n o n q u a l i f i e d i n v e s t m e n t a c t i v i t y i s s i g n i f i c a n t , then the 

c h a n c e of be ing i n c o r r e c t i s 4 5 . 6 1 p e r c e n t . The re fo re , s i n c e 

t h e h y p o t h e s i s t h a t the i n t e r v e n t i o n te rm i s i n s i g n i f i c a n t 

c a n not be r e j e c t e d a t the 85 p e r c e n t l e v e l , the c o n c l u s i o n 

i s reached t h a t t h e r e i s no a s s o c i a t i o n between the 

i n v e s t m e n t t ax c r e d i t and n o n q u a l i f i e d i n v e s t m e n t . 

The d i a g n o s t i c t e s t s ( t h e t e s t of t he s i g n i f i c a n c e of 

t h e BPQ s t a t i s t i c and t h e t e s t of t h e frequency of t he 

a u t o c o r r e l a t i o n f u n c t i o n l y i n g w i t h i n two s t a n d a r d d e v i a t i o n s 

of zero) i n d i c a t e t h a t t h e r e i s very l i t t l e , if any 

a u t o c o r r e l a t i o n or dependence among the r e s i d u a l s of t he 

t i m e - s e r i e s model . Consequen t ly , wi th t h e t i m e - s e r i e s model 

b e i n g c o n s i d e r e d adequa t e , t h e s t a t e m e n t s r e l a t i n g to t h e 

s i g n i f i c a n c e of t he i n t e r v e n t i o n terms a r e suppor t ed . T h i s 

i s t h e case s i n c e one of the a s s u m p t i o n s of t h e i n t e r v e n t i o n 

a n a l y s i s t e c h n i q u e i s t h a t i n o r d e r for the i n t e r v e n t i o n t e r m 

t o have any meaning, t h e r e s i d u a l s of t h e t i m e - s e r i e s model 
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must be randomly distributed (i.e., the time-series model 

must adequately represent the data). 

More specifically, the significance of the BPQ 

statistics of .4766, .5906, and .4562 is an indication that 

if the null hypothesis of no autocorrelation among the 

residuals of the time-series models is rejected, the chance 

that this rejection is incorrect is 47.66 percent, 59.06 

percent, and 45.62 percent, respectively. Therefore, the 

test fails to reject the null hypothesis at the arbitrarily 

established 97.5 percent level for the qualified, total, and 

nonqualified investment models and based upon this test, the 

model is considered adequate. Further, the number of times 

that the autocorrelation of the residuals is within two 

standard deviations of zero is 11 of 12 for the qualified and 

nonqualified investment models and 12 of 12 for the total 

investment model. Therefore, based upon the diagnostic 

tests, whose results are given above, the time-series model 

is considered adequate. Consequently, the statements 

concerning the significance of the intervention terms are 

considered valid. 

The second model described for the regression residuals 

of the 1962 intervention period is summarized in Table 5.5. 

The results from the model in the table are based upon the 50 

quarterly regression residuals from the 1962 period presented 

in Table 5.3. The model takes the form (0 10) x (1 0 1) 

based upon the BJ classification scheme (described above). 
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The intervention term is significant at the .0609 and .0155 

levels for qualified investment and total investment, 

respectively. As is the case of the model discussed above 

and presented in Table 5.4, the the hypothesis that the 

intervention term is insignificant is rejected at the 85 

percent level for both qualified investment and total 

investment. Consequently, the interpretation made from these 

statistics is that the investment tax credit has affected 

both qualified and total investment activity. The 

intervention term in the nonqualified investment model is 

considered to be insignificant at the .7462 level. That is, 

if the statement was made that the intervention term in the 

model for nonqualified investment activity is significant, 

then the chance of being incorrect is 74.62 percent. 

Therefore, the hypothesis that the intervention term is 

insignificant can not be rejected at the 85 percent level and 

the conclusion is made that the investment tax credit has not 

affected the nonqualified investment activity. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series model. As such, with the time-series model 

being considered adequate, the statements relating to the 

significance of the intervention terms are supported. 

More specifically, the significance of thO' BPQ 

statistics of .6515, .5858, and .0152 is an indication that 

if the null hypothesis of no autocorrelation among the 
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TABLE 5 . 5 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (0 1 0) x (1 0 l ) / a 

NUMBER OF LAGS: 4 / b 

QUALIFIED 
I N V E S T . 

. 7 1 

. 4 4 

. 0 6 0 9 / i 

7 . 7 6 

TOTAL 
INVEST . 

1 . 1 6 

. 5 0 

. 0 1 5 5 / i 

8 . 4 4 

NONQUAL. 
INVEST. 

- . 2 1 

.32 

. 7 4 6 2 / j 

2 2 . 2 5 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n T e r m / d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n T e r m / e 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g . 6 5 1 5 / k . 5 8 5 8 / k . 0 1 5 2 / 1 

F r e q u e n c y of P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n of R e s i d u a l s 
T e s t / h 1 2 / 1 2 l l / l 2 11/12 

NOTES TO ACCOMPANY THIS TABLE ARE PRESENTED BELOW. 
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TABLE 5.5 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (0 1 0) x (1 0 l)/a 

NUMBER OF LAGS: 4/b 

NOTES TO ACCOMPANY TABLE 5.5 

This model is based upon conducting the intervention analysis 
procedure on the 50 regression residuals from the 1962 period 
(presented in Table 5.3) derived from the multiple regression 
analysis step. The results shown in this table indicate that 
this particular model detects an impact of the investment tax 
credit upon qualified and total investment activity. 
Furthermore, based upon the diagnostic tests (see f,g,h,k, 
and 1 above), the model appears to represent adequately the 
regression residual series and the conclusions related to the 
significance or lack of significance of the intervention 
terms are supportable. 

FOR EXPLANATION OF NOTES ABOVE, a THROUGH k, SEE THE NOTES 
WHICH ACCOMPANY TABLE 5.4. 

1 In testing the the significance of the BPQ statistic, 
the null hypothesis is rejected at the arbitrarily 
established 97.5 percent level; therefore, this test 
indicates that there may be autocorrelation among the 
residuals of the time-series model suggesting that this 
model may not adequately represent the time-series. 
However, this model is considered adequate because of 
the strong positive results from the frequency of 
passage of the autocorrelation function of residuals 
test (see h). 
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residuals of the time-series models is rejected, the chance 

that this rejection is incorrect is 65.15 percent, 53.58 

percent, and 1.52 percent, respectively. Therefore, the test 

fails to reject the null hypothesis at the 97.5 percent level 

for the qualified and total investment model; however, the 

null is rejected at the 97.5 percent level for the 

nonqualified investment model. Further, the number of times 

that the autocorrelation of the residuals is within two 

standard deviations of zero is 12 of 12 for the qualified 

investment model and 11 of 12 for the total and nonqualified 

investment models. Therefore, based upon the results from 

both of the diagnostic tests, the time-series model is 

considered adequate. Consequently, the statements concerning 

the significance of the intervention terms are considered 

valid. 

The third model described for the regression residuals 

of the 1962 intervention period is summarized in Table 5.6. 

The results from the model in the table are based upon the 50 

quarterly regression residuals from the 1962 period presented 

in Table 5.3. The model takes the form ( 1 1 0 ) x (0 0 1) 

based upon the BJ classification scheme (described above). 

The intervention term is significant at the .0824 and .0826 

levels for qualified investment and total investment, 

respectively. Therefore, since the hypothesis that the 

intervention term is insignificant is rejected at the 85 

percent level for both the qualified investment and total 
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TABLE 5 . 6 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (1 1 0) X (0 0 l ) / a 

NUMBER OF LAGS: 4 / b 

QUALIFIED 
I N V E S T . 

. 6 9 

. 4 8 

• 0 8 2 4 / i 

1 0 . 1 3 

TOTAL 
INVEST. 

. 8 3 

. 5 8 

. 0 8 2 6 / i 

1 0 . 9 0 

NONQUAL. 
INVEST. 

. 0 3 

. 2 2 

• 4 3 4 9 / j 

8 . 3 1 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n Term/d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n T e r m / e 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g . 4 3 8 2 / k . 3 7 8 3 / k . 5 9 8 7 / k 

F r e q u e n c y of P a s s a g e o f 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n of R e s i d u a l s 
T e s t / h 1 2 / 1 2 12 /12 1 1 / 1 2 

T h i s mode l i s b a s e d u p o n c o n d u c t i n g t h e i n t e r v e n t i o n a n a l y s i s 
p r o c e d u r e on t h e 50 r e g r e s s i o n r e s i d u a l s from t h e 1962 p e r i o d 
( p r e s e n t e d i n T a b l e 5 . 3 ) d e r i v e d f rom t h e m u l t i p l e r e g r e s s i o n 
a n a l y s i s s t e p . The r e s u l t s shown i n t h i s t a b l e i n d i c a t e t h a t 
t h i s p a r t i c u l a r model d e t e c t s an i m p a c t of t h e i n v e s t m e n t t a x 
c r e d i t upon q u a l i f i e d and t o t a l i n v e s t m e n t a c t i v i t y . F u r t h e r ­
more , b a s e d upon t h e d i a g n o s t i c t e s t s ( s e e f , g , h , and k a -
b o v e ) , t h e model a p p e a r s t o r e p r e s e n t a d e q u a t e l y t h e r e g r e s ­
s i o n r e s i d u a l s e r i e s and t h e c o n c l u s i o n s r e l a t e d t o t h e s i g ­
n i f i c a n c e o r l a c k of s i g n i f i c a n c e of t h e i n t e r v e n t i o n t e r m s 
a r e s u p p o r t a b l e . 

SEE ADDITIONAL EXPLANATORY NOTES WHICH ACCOMPANY TABLE 5 . 4 
FOR EXPLANATION OF SYMBOLS a THROUGH k ABOVE. 
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investment models, the interpretation of these tests of 

significance is that investment tax credit is believed to 

have affected qualified and total investment activity. 

However, the intervention term in the nonqualified investment 

model is considered to be insignificant at the .4349 level. 

Therefore, as in the models for nonqualified investment 

described above, the conclusion is reached that the 

intervention term in the model of the control group is 

insignificant at the 85 percent confidence level and that 

there is no association between the investment tax credit and 

nonqualified investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series model. The level of the BPQ statistics for 

each of the models suggests that there is no autocorrelation 

in the time-series models as the null hypothesis in each case 

can not be rejected at the 97.5 percent level of confidence. 

Further, the number of times that the autocorrelation of the 

residuals is within two standard deviations of zero is 12 of 

12 for the qualified and total investment models and 11 of 12 

for the nonqualified investment model. Therefore, since the 

time-series model is considered adequate, the statements 

relating to the significance of the intervention terms are 

supported. 

To summarize the results disclosed in Tables 5.4 through 

5.6 which present the time-series models of the regression 
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residuals for the 1962 period, there appears to be an 

association between the investment tax credit and qualified 

and total investment activity; whereas, no such association 

was found to exist with the nonqualified investment activity 

series. Further, because a lag of four quarters was built 

into the models which accounts for the passage of time 

between the effective and enactment dates of the investment 

tax credit legislation and because an impact was noted by the 

models which possessed this factor, it is concluded that the 

impact noted in the qualified and total investment series was 

first detected in the calendar quarter following the date on 

which the investment tax credit legislation became law. 

Recall that as described in Chapter 4 and earlier in this 

chapter, models with other lags were tested, but they were 

rejected because they were not considered to have 

appropriately modelled the data. Therefore, the assumption 

built into these models because of the lag factor's presence 

is that no impact is expected until the fourth quarter after 

the last pre-intervention quarter. Additionally, there is no 

evidence of a shift in investment activity away from those 

assets that do not qualify for the credit to those assets 

that do qualify for the credit since the intervention terms 

in the nonqualified investment series' models were 

insignificant. These results are based upon models produced 

by performing the intervention analysis procedure on three 

time-series of regression residuals from the 1962 period. 
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These conclusions are strengthened by noting that all three 

sets of models presented in the tables discussed above 

produce very similar results. The detailed results from the 

similar testing of the 1975 period follow. 

The first model described for the regression residuals 

of the 1975 intervention period is summarized in Table 5.7. 

The results from the model in the table are based upon the 37 

quarterly regression residuals from the 1975 period presented 

in Table 5.3. The model takes the form ( O i l ) x (0 0 1) 

based upon the BJ classification scheme (described above). 

The intervention term is significant at the .0332 and .0055 

levels for qualified investment and total investment, 

respectively. Therefore, the hypothesis that the 

intervention term is insignificant is rejected at the 85 

percent level for both qualified investment and total 

investment. The interpretation of these tests of 

significance is that since the intervention terms are 

considered significant, the investment tax credit is believed 

to have affected qualified and total investment activity 

that is, the increase in the rate of the investment tax 

credit affected the level of qualified and total investment 

activity. The intervention term in the nonqualified 

investment model is considered to be insignificant at the 

.2200 level. That is, if the statement was made that the 

intervention term in the model for nonqualified investment 

activity is significant, then the chance of being incorrect 
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TABLE 5 . 7 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 197 5 

MODEL: (0 1 l ) X (0 0 l ) / a 

NUMBER OF LAGS: 2/m 

QUALIFIED 
I N V E S T . 

1 . 5 2 

. 7 9 

. 0 3 3 2 / i 

1 4 . 4 2 

TOTAL 
INVEST. 

1 . 2 7 

. 4 7 

. 0 0 5 5 / i 

8 . 5 8 

NONQUAL. 
INVEST. 

. 7 1 

. 9 0 

. 2 2 0 0 / j 

1 9 . 3 8 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n Term/d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n Term/n 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g . 1 6 8 0 / k . 5 7 2 4 / k . 0 3 7 5 / k 

F r e q u e n c y of P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n o f R e s i d u a l s 
T e s t / h 1 2 / 1 2 1 2 / 1 2 l l / l 2 

NOTES TO ACCOMPANY THIS TABLE ARE PRESENTED BELOW 



www.manaraa.com

209 

TABLE 5.7 (CONTINUED) 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 197 5 

MODEL: (0 1 1) x (0 0 l)/a 

NUMBER OF LAGS: 2/m 

NOTES TO ACCOMPANY TABLE 5.7 

This model is based upon conducting the intervention analysis 
procedure on the 37 regression residuals from the 1975 period 
(presented in Table 5.3) derived from the multiple regression 
analysis step. The results shown in this table indicate that 
this particular model detects an impact of the investment tax 
credit upon qualified and total investment activity. 
Furthermore, based upon the diagnostic tests (see f,g,h, and 
k above), the model appears to represent adequately the 
regression residual series and the conclusions related to the 
significance or lack of significance of the intervention 
terms are supportable. 

SEE TABLE 5.4 FOR EXPLANATION OF THE FOLLOWING NOTES ABOVE: 
a, c, d, f, g, h, i, j, and k. 

m The number of calendar quarters from the last quarter 
before the date of the intervention (i.e., January 21, 
1975 for this period) that the intervention impact was 
lagged for the model is given. That is, it was assumed 
in this model that if any investment tax credit impact 
was present, it would not be noted until the quarter 
ended June 30, 1975 because of the lag between the 
effective date and the enactment date of the 
legislation. 

n The intervention term is tested by using the Student t 
statistic to determine if a significant investment tax 
credit impact is present in the time-series being 
modelled following the intervention date (i.e., January 
21, 1975 in this period). If the hypothesis (The 
intervention term is statistically insignificant.) is 
rejected, then the results suggest that there is an 
association between the investment tax credit and the 
investment activity series being tested. (See i and j 
above. ) 
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is 22.00 percent. Therefore, since the hypothesis can not be 

rejected at the 85 percent level, the conclusion is reached 

that the intervention term is insignificant and that there is 

no association between the investment tax credit and 

nonqualified investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series model. In each case, the null hypothesis 

relating to the significance of the BPQ statistic can not be 

rejected at the 97.5 percent level of confidence, and the 

frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds (i.e., 11 or 

more). Therefore, no autocorrelation is considered to be 

present among the residuals of the time-series models. As a 

result, with the time-series models being considered 

adequate, the statements relating to the significance of the 

intervention terms are supported. 

The second model described for the regression residuals 

of the 1975 intervention period is summarized in Table 5.8. 

The results from the model in the table are based upon the 37 

quarterly regression residuals from the 1975 period presented 

in Table 5.3. The model takes the form (0 10) x (0 0 1) 

based upon the BJ classification scheme (described above). 

The intervention term is significant at the .0644 and .0249 

levels for qualified investment and total investment, 

respectively. Further, the hypothesis that the intervention 



www.manaraa.com

211 

TABLE 5.8 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1975 

MODEL: (0 1 0) x (0 0 l)/a 

NUMBER OF LAGS: 2/m 

Coefficient of the Inter­
vention Term/c 
Standard Error of the 
Intervention Term/d 

Significance of the 
Intervention Term/n 

Box Pierce Q Statistic/f 

Significance of the Box 
Pierce Q Statistic/g 

Frequency of Passage of 
the Autocorrelation 
Function of Residuals 
Test/h 

QUALIFIED 
INVEST. 

1.69 

1.07 

.0644/i 

11.45 

TOTAL 
INVEST. 

2.43 

1.19 

.0249/i 

8.51 

NONQUAL. 
INVEST. 

-.27 

.56 

.6813/j 

9.64 

.4168/k 

11/12 

.6651/k 

12/12 

.5628/k 

12/12 

This model is based upon conducting the intervention analysis 
procedure on the 37 regression residuals from the 1975 period 
(presented in Table 5.3) derived from the multiple regression 
analysis step. The results shown in this table indicate that 
this particular model detects an impact of the investment tax 
credit upon qualified and total investment activity. Further­
more, based upon the diagnostic tests (see f,g,h, and k a-
bove), the model appears to represent adequately the regres­
sion residual series and the conclusions related to the sig­
nificance or lack of significance of the intervention terms 
are supportable. 

SEE EXPLANATORY NOTES WHICH ACCOMPANY TABLES 5.4 AND 5.7. 
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term is insignificant is rejected at the 85 percent level for 

both qualified investment and total investment. Therefore, 

the investment tax credit is believed to have affected 

qualified and total investment activity upon the investment 

tax credit's rate increase. The intervention term in the 

nonqualified investment model is considered to be 

insignificant at the .6813 level. Therefore, since the 

intervention term is insignificant at the 85 percent level of 

confidence, there is considered to be no association between 

the investment tax credit and nonqualified investment in this 

case. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series models. In each case, the null hypothesis 

relating to the significance of the BPQ statistic can not be 

rejected at the 97.5 percent level of confidence, and the 

frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds. Therefore, 

no autocorrelation is considered to be present among the 

residuals of the time-series models. As a result, with the 

time-series model being considered adequate, the statements 

relating to the significance of the intervention terms are 

supported. 

The last model described for the regression residuals of 

the 1975 intervention period is summarized in Table 5.9. The 

results from the model in the table are based upon the 37 
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TABLE 5 . 9 

RESULTS OF THE INTERVENTION ANALYSIS OF THE RESIDUAL SERIES 

INTERVENTION DATE: JANUARY 1975 

MODEL: ( 0 1 1) X (0 0 0 ) / a 

NUMBER OF LAGS: 2/m 

QUALIFIED 
INVEST. 

1 . 1 7 

. 8 1 

. 0 8 2 9 / i 

1 3 . 2 7 

TOTAL 
INVEST. 

1 . 2 1 

. 7 3 

. 0 5 5 8 / i 

1 3 . 3 3 

NONQUAL. 
INVEST. 

- . 2 9 

. 5 6 

. 6 9 6 8 / j 

1 1 . 9 2 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n T e r m / d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n T e r m / n 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g . 2 8 1 7 / k , 2 7 7 3 / k . 3 8 2 l / k 

F r e q u e n c y of P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n of R e s i d u a l s 
T e s t / h 1 2 / 1 2 12/12 1 2 / 1 2 

T h i s model i s b a s e d upon c o n d u c t i n g t h e i n t e r v e n t i o n a n a l y s i s 
p r o c e d u r e on t h e 37 r e g r e s s i o n r e s i d u a l s from t h e 1975 p e r i o d 
( p r e s e n t e d i n T a b l e 5 . 3 ) d e r i v e d from t h e m u l t i p l e r e g r e s s i o n 
a n a l y s i s s t e p . T h e r e s u l t s shown i n t h i s t a b l e i n d i c a t e t h a t 
t h i s p a r t i c u l a r model d e t e c t s an impac t o f t h e i n v e s t m e n t t a x 
c r e d i t upon q u a l i f i e d and t o t a l i n v e s t m e n t a c t i v i t y . F u r t h e r ­
m o r e , b a s e d upon t h e d i a g n o s t i c t e s t s ( s e e f , g , h , and k a -
b o v e ) , t h e model a p p e a r s t o r e p r e s e n t a d e q u a t e l y t h e r e g r e s ­
s i o n r e s i d u a l s e r i e s and t h e c o n c l u s i o n s r e l a t e d t o t h e s i g ­
n i f i c a n c e o r l a c k of s i g n i f i c a n c e of t h e i n t e r v e n t i o n t e r m s 
a r e s u p p o r t a b l e . 

SEE EXPLANATORY NOTES WHICH ACCOMPANY TABLES 5 .4 AND 5 . 7 . 
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quarterly regression residuals from the 1975 period presented 

in Table 5.3. The model takes the form ( O i l ) x (0 0 0) 

based upon the BJ classification scheme (described above). 

The intervention term is significant at the .0829 and .0558 

levels for qualified investment and total investment, 

respectively. Consequently, the hypothesis that the 

intervention term is insignificant is rejected at the 85 

percent level for both the qualified investment and total 

investment models. Therefore, since the intervention terms 

are considered significant, the investment tax credit is 

believed to have affected qualified and total investment 

activity upon the investment tax credit's rate increase. The 

intervention term in the nonqualified investment model is 

considered to be insignificant at the .6968 level. As such, 

the hypothesis regarding the significance of the intervention 

term can not be rejected at the 85 percent level and the 

conclusion is reached that the intervention term is 

insignificant and that there is no association between the 

investment tax credit and nonqualified investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series models. In each case, the null hypothesis 

relating to the significance of the BPQ statistic can not be 

rejected at the 97.5 percent level of confidence, and the 

frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds. Therefore, 
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no autocorrelation is considered to be present among the 

residuals of the time-series models. As a result, with the 

time-series model being considered adequate, the statements 

relating to the significance of the intervention terms are 

supported. 

To summarize the results disclosed in Tables 5.7 through 

5.9 which present the time-series models of the three series 

of 37 regression residuals each for the 1975 period, there 

appears to be an association between the investment tax 

credit and qualified and total investment activity; whereas, 

no such association was found to exist with the nonqualified 

investment activity series. Further, because of the lag 

built into the models (i.e., a lag of two quarters of the 

1975 year was assumed), the impact noted in the qualified and 

total investment series was first detected in the calendar 

quarter following the date on which the investment tax credit 

legislation became law. Additionally, there is no evidence 

of a shift in investment activity away from those assets that 

do not qualify for the credit to those assets that do qualify 

for the credit since the intervention terms in the 

nonqualified investment series' models were insignificant. 

These results are based upon models produced by performing 

the intervention analysis procedure on the three 37 element 

time-series of regression residuals from the 1975 period. 

These conclusions are strengthened by noting that all three 

sets of models presented in the tables produce very similar 

results. 
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This s e c t i o n of t h e chap te r has d e s c r i b e d the r e s u l t s of 

the i n t e r v e n t i o n a n a l y s e s on the r e s i d u a l s e r i e s . Three 

b a s i c , wel l s p e c i f i e d models for each i n t e r v e n t i o n p e r i o d 

r e s u l t e d from the a n a l y s e s . In each s i t u a t i o n , t h e 

i n t e r v e n t i o n term of t h e q u a l i f i e d inves tment and t o t a l 

inves tment r e s i d u a l s e r i e s was s i g n i f i c a n t , a t l e a s t a t t h e 

85 p e r c e n t l e v e l , while t he i n t e r v e n t i o n term of t h e c o n t r o l 

group or t h e n o n q u a l i f i e d inves tment r e s i d u a l s e r i e s was 

i n s i g n i f i c a n t . From t h e s e t e s t r e s u l t s , t he c o n c l u s i o n i s 

reached t h a t t h e inves tment t ax c r e d i t has impacted upon 

q u a l i f i e d and t o t a l inves tment a c t i v i t y (bu t not n o n q u a l i f i e d 

inves tment a c t i v i t y ) and t h a t t h e impact was f i r s t noted i n 

the ca l enda r q u a r t e r s fo l lowing t h e d a t e t h a t the inves tment 

tax c r e d i t l e g i s l a t i o n became law. F u r t h e r , t h e r e was no 

ev idence t h a t t h e r e was a s h i f t i n inves tment a c t i v i t y away 

from n o n q u a l i f i e d inves tment a c t i v i t y t o q u a l i f i e d inves tment 

a c t i v i t y . 

The next s e c t i o n d e s c r i b e s t h e a n c i l l a r y or supp lemen ta l 

t e s t s performed on t h e inves tment o r d e r s s e r i e s fo r the two 

i n t e r v e n t i o n p e r i o d s . An i n t e r v e n t i o n a n a l y s i s was performed 

on t h e s e s e r i e s assuming the same lag s t r u c t u r e ( i . e . , t h e 

four ca l enda r q u a r t e r s of t h e 1962 y e a r for t he 1962 

i n t e r v e n t i o n pe r iod and the f i r s t two ca l enda r q u a r t e r s of 

the 1975 year fo r the 1975 i n t e r v e n t i o n p e r i o d ) as above. 
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Results From Ancillary Test: 

This section describes the results of the ancillary 

tests performed on the qualified, total, and nonqualified 

investment orders series for the two intervention periods. 

The analyses for the 1962 period are based upon the 50 

elements of the three investment orders series from that 

period and the analyses for the 1975 period are based upon 

the 37 elements of the three investment orders series from 

that period. This series of intervention analyses was 

performed in order to confirm that the impact detected on the 

regression residuals discussed in the previous section was 

reflective of a positive impact upon investment activity. 

The three investment orders series modelled by the ancillary 

tests are given in Appendix B (columns 1 - 3). 

The results of the intervention analyses on the six 

orders series are summarized in Tables 5.10 through 5.13. 

Tables 5.10 through 5.12 present the models which represent 

adequately the data for the 1962 period; whereas, Table 5.13 

presents a model which represents adequately the data for the 

1975 period. Each table includes the same type of 

information that was presented for the models of the residual 

series above: the coefficient and standard error of the 

intervention term, the significance of the intervention term, 

the BPQ statistic, the significance of the BPQ statistic, and 

a test of the autocorrelation function of the residuals. The 
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statistics used in determining the information presented in 

these tables are given in Appendix C. The number of calendar 

quarter lags between the investment tax credit legislation 

effective date and the date the provisions became law is the 

same for this series of ancillary tests as for the 

intervention analyses on the residual series. As such, there 

is a lag of four calendar quarters following the 1962 

intervention and a lag of two calendar quarters following the 

1975 intervention. 

The first model described for the investment orders of 

the 1962 intervention period is summarized in Table 5.10. 

The results from the model in the table are based upon the 50 

quarterly observations of the investment orders series from 

the 1962 period presented in Table 5.3. The model takes the 

form (2 2 1) x (0 0 0) based upon the BJ classification 

scheme (described above). The intervention term is 

significant at the .0588 and .0883 levels for qualified 

investment and total investment, respectively. Consequently, 

the hypothesis that the intervention term is insignificant is 

rejected at the 85 percent level for both the qualified 

investment and total investment series. Therefore, since the 

intervention terms are positive and considered significant, 

the investment tax credit is believed to have increased 

qualified and total investment activity. The intervention 

term in the nonqualified investment model is considered to be 

insignificant at the .5171 level; therefore, the null 
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TABLE 5.10 

RESULTS OF THE INTERVENTION ANALYSIS OF THE 

INVESTMENT ORDERS SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (2 2 1) x (0 0 0)/a 

NUMBER OF LAGS: 4 / b 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n Te rm/c 
S t a n d a r d E r r o r o f t h e 
I n t e r v e n t i o n T e r m / d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n T e r m / e 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g 

F r e q u e n c y of P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n of R e s i d u a l s 
T e s t / h 

QUALIFIED 
I N V E S T . 

. 6 5 

. 4 0 

. 0 5 8 8 / i 

6 . 8 6 

TOTAL 
I N V E S T . 

. 5 8 

. 4 2 

• 0 8 8 3 / i 

3 . 0 2 

NONQUAL. 
INVEST. 

- . 0 1 

. 2 3 

• 5 1 7 1 / j 

9 . 5 5 

, 6 5 1 6 / k 

1 2 / 1 2 

, 9 6 7 3 / k 

1 2 / 1 2 

.4008/k 

1 1 / 1 2 

T h i s model i s b a s e d upon c o n d u c t i n g t h e i n t e r v e n t i o n a n a l y s i s 
p r o c e d u r e on t h e 50 e l e m e n t s of t h e i n v e s t m e n t o r d e r s s e r i e s 
from t h e 1962 p e r i o d p r e s e n t e d i n A p p e n d i x B ( c o l u m n s 1 - 3 ) . 
The r e s u l t s shown i n t h i s t a b l e i n d i c a t e t h a t t h i s p a r t i c u l a r 
model d e t e c t s a n i m p a c t o f t h e i n v e s t m e n t t a x c r e d i t upon 
t h e q u a l i f i e d a n d t o t a l i n v e s t m e n t o r d e r s s e r i e s and n o i m p a c t 
upon t h e n o n q u a l i f i e d i n v e s t m e n t o r d e r s s e r i e s . F u r t h e r m o r e , 
b a s e d upon t h e d i a g n o s t i c t e s t s (See f , g , h , and k a b o v e ) , 
t h e mode l a p p e a r s t o r e p r e s e n t a d e q u a t e l y t h e i n v e s t m e n t o r ­
d e r s s e r i e s a n d t h e c o n c l u s i o n s r e l a t e d t o t h e s i g n i f i c a n c e 
o r l a c k of s i g n i f i c a n c e of t h e i n t e r v e n t i o n t e r ras a r e s u p p o r t ­
a b l e . 

SEE ADDITIONAL EXPLANATORY NOTES WHICH ACCOMPANY TABLE 5 . 4 . 
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hypothesis r e l a t i n g to i t s s igni f icance can not be re jec ted 

a t the 85 percent level of confidence. Consequently, the 

conclusion i s reached t h a t the in te rven t ion term is 

i n s ign i f i can t and tha t there i s no assoc ia t ion between the 

investment tax c r e d i t and nonqualified investment. 

The diagn ^^ic t e s t s i nd ica t e tha t t he re is very l i t t l e , 

if any au tocor re la t ion or dependence among the r e s i d u a l s of 

the t ime-ser ies model. In each case, the null hypothesis 

r e l a t i n g to the s igni f icance of the BPQ s t a t i s t i c can not be 

re jec ted a t the 97.5 percent l eve l of confidence, and the 

frequency of the au tocor re la t ion function f a l l i n g within two 

standard devia t ions is within acceptable bounds ( i . e . , 11 or 

more). Therefore, no au tocor re la t ion i s considered t o be 

present among the res iduals of the t ime-se r i e s models. As a 

r e s u l t , with the t ime-ser ies model being considered adequate, 

the statements r e l a t i n g to the s ign i f icance of the 

in te rven t ion terms is supported fur ther . 

The second model described for the investment orders of 

the 1962 in te rvent ion period i s summarized in Table 5 .11 . 

The r e s u l t s from the model in the table are based upon t h e 50 

quar te r ly observations of the investment orders s e r i e s from 

the 1962 period presented in Table 5 .3 . The model takes the 

form (2 2 0) x (0 0 0) based upon the BJ c l a s s i f i c a t i o n 

scheme (described above). The in te rvent ion term is 

s i gn i f i c an t a t the .0741 and .0973 l eve l s for qual i f ied 

investment and t o t a l investment, r e spec t ive ly . Consequently, 
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TABLE 5.11 

RESULTS OF THE INTERVENTION ANALYSIS OF THE 

INVESTMENT ORDERS SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: (2 2 0) x (0 0 0)/a 

NUMBER OF LAGS: 4/b 

Coefficient of the Inter­
vention Term/c 
Standard Error of the 
Intervention Term/d 

Significance of the 
Intervention Term/e 

Box Pierce Q Statistic/f 

Significance of the Box 
Pierce Q Statistic/g 

Frequency of Passage of 
the Autocorrelation 
Function of Residuals 
Test/h 

QUALIFIED 
INVEST. 

.63 

.42 

.0741/i 

7.48 

TOTAL 
INVEST. 

.57 

.42 

.0973/i 

3.16 

NONQUAL. 
INVEST. 

-.01 

.28 

.5142/j 

10.33 

.6788/k 

12/12 

.9778/k 

12/12 

.4229/k 

11/12 

This model is based upon conducting the intervention analysis 
procedure on the 50 elements of the investment orders series 
from the 1962 period presented in Appendix B (columns 1-3). 
The results shown in this table indicate that this particular 
model detects an impact of the investment tax credit upon 
the qualified and total investment orders series and no impact 
upon the nonqualified investment orders series. Furthermore, 
based upon the diagnostic tests (See f,g,h, and k above), 
the model appears to represent adequately the investment or­
ders series and the conclusions related to the significance 
or lack of significance of the intervention terms are support­
able . 

SEE EXPLANATORY NOTES WHICH ACCOMPANY TABLE 5.4. 
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the hypothesis that the intervention term is insignificant is 

rejected at the 85 percent level for both the qualified 

investment and total investment series. Therefore, since the 

intervention terms are positive and considered significant, 

the investment tax credit is believed to have increased 

qualified and total investment activity. The intervention 

term in the nonqualified investment model is considered to be 

insignificant at the .5142 level. Therefore, since the null 

hypothesis relating to the significance of the intervention 

term can not be rejected at the 85 percent level of 

confidence, the conclusion is reached that the intervention 

term is insignificant and that there is no association 

between the investment tax credit and nonqualified 

investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series models. In each case, the null hypothesis 

relating to the significance of the BPQ statistic can not be 

rejected at the 97.5 percent level of confidence, and the 

frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds. Therefore, 

no autocorrelation is considered to be present among the 

residuals of the time-series models. As a result, with the 

time-series model being adequate, the statements relating to 

the significance of the intervention terms are supported. 

The last model described for the investment orders of 
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the 1962 intervention period is summarized in Table 5.12. 

The results from th^ model in the table are based upon the 50 

quarterly observations of the investment orders series from 

the 1962 period presented in Table 5.3. The model takes the 

form (0 2 2) x (0 0 0) based upon the BJ classification 

scheme (described above). The intervention term is 

significant at the .0826 and .1422 levels for qualified 

investment and total investment, respectively. Therefore, 

the hypothesis that the intervention term is insignificant is 

rejected at the 85 percent level for both qualified 

investment and total investment. Therefore, the investment 

tax credit is believed to have increased qualified and total 

investment activity. The intervention term in the 

nonqualified investment model is considered to be 

insignificant at the .8126 level. That is, the null 

hypothesis relating to the intervention term can not be 

rejected at the 85 percent level of confidence. 

Therefore,the conclusion is reached that the intervention 

term is insignificant and that there is no association 

between the investment tax credit and nonqualified 

investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 

the time-series models. In each case, the null hypothesis 

relating to the significance of the BPQ statistic can not be 

rejected at the 97.5 percent level of confidence, and the 
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TABLE 5 . 1 2 

RESULTS OF THE INTERVENTION ANALYSIS OF THE 

INVESTMENT ORDERS SERIES 

INTERVENTION DATE: JANUARY 1962 

MODEL: ( 0 2 2) X (0 0 0 ) / a 

NUMBER OF LAGS: 4 / b 

QUALIFIED 
INVEST. 

.63 

.44 

.0826/i 

10.61 

TOTAL 
INVEST. 

.51 

.46 

.1422/i 

6.46 

NONQUAL. 
INVEST. 

-.09 

.10 

.8126/j 

4.56 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n Term/d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n Te rm/e 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g . 4 0 1 1 / k . 7 7 2 5 / k . 9 1 6 7 / k 

F r e q u e n c y o f P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n o f R e s i d u a l s 
T e s t / h 1 1 / 1 2 12 /12 1 2 / 1 2 

T h i s model i s b a s e d upon c o n d u c t i n g t h e i n t e r v e n t i o n a n a l y s i s 
p r o c e d u r e on t h e 50 e l e m e n t s of t h e i n v e s t m e n t o r d e r s s e r i e s 
from t h e 1962 p e r i o d p r e s e n t e d i n Append ix B ( c o l u m n s 1 - 3 ) . 
The r e s u l t s shown i n t h i s t a b l e i n d i c a t e t h a t t h i s p a r t i c u l a r 
model d e t e c t s a n impac t of t h e i n v e s t m e n t t a x c r e d i t upon 
t h e q u a l i f i e d and t o t a l i n v e s t m e n t o r d e r s s e r i e s and no impac t 
upon t h e n o n q u a l i f i e d i n v e s t m e n t o r d e r s s e r i e s . F u r t h e r m o r e , 
b a s e d upon t h e d i a g n o s t i c t e s t s ( S e e f , g , h , and k a b o v e ) , 
t h e model a p p e a r s t o r e p r e s e n t a d e q u a t e l y t h e i n v e s t m e n t o r ­
d e r s s e r i e s and t h e c o n c l u s i o n s r e l a t e d t o t h e s i g n i f i c a n c e 
o r l a c k of s i g n i f i c a n c e o f t h e i n t e r v e n t i o n t e r m s a r e s u p p o r t ­
a b l e . 

SEE EXPLANATORY NOTES WHICH ACCOMPANY TABLE 5 . 4 . 
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frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds. Therefore, 

no autocorrelation is considered to be present among the 

residuals of the time-series models. As a result, with the 

time-series model being considered adequate, the statements 

relating to the significance of the intervention terms are 

supported. 

To summarize the results disclosed in Tables 5.10 

through 5.12 which presented the time-series models of the 

investment orders series for the 1962 period, it appears that 

the original enactment of the investment tax credit has led 

to an increased level of qualified and total investment 

activity? whereas, no such increase was detected with the 

nonqualified investment activity series. The impact noted 

was first detected in the calendar quarter following the date 

on which the investment tax credit legislation became law. 

Additionally, there is no evidence of a shift in investment 

activity away from those assets that do not qualify for the 

credit to those assets that do qualify for the credit since 

the intervention terms in the nonqualified investment series' 

models were insignificant. These results are based upon 

models produced by performing the intervention analysis 

procedure on three time-series of investment orders from the 

1962 period given in Appendix B. These conclusions are 

strengthened by noting that all three sets of models 

presented in the tables produce very similar results. The 
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detailed results from the similar testing of the 1975 period 

follow. 

The one model described for the investment orders of the 

1975 intervention period is summarized in Table 5.13. The 

results from the model in the table are based upon the 37 

quarterly observations of the investment orders series from 

the 1975 period presented in Table 5.3. The model takes the 

form (2 2 0) x (0 2 0) based upon the BJ classification 

scheme (described above). The intervention term is 

significant at the .1233 and .0417 levels for qualified 

investment and total investment, respectively. Therefore, 

the hypothesis that the intervention term is insignificant is 

rejected at the 85 percent level for both qualified 

investment and total investment. As a result, since the 

intervention terms are positive and considered significant, 

the investment tax credit is believed to have affected 

qualified and total investment activity. The intervention 

term in the nonqualified investment model is considered to be 

insignificant at the .5762 level. Therefore, the null 

hypothesis can not be rejected at the 85 percent level of 

confidence and the conclusion is reached that the 

intervention term is insignificant and that there is no 

association between the investment tax credit and 

nonqualified investment. 

The diagnostic tests indicate that there is very little, 

if any autocorrelation or dependence among the residuals of 
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TABLE 5.13 

RESULTS OF THE INTERVENTION ANALYSIS OF THE 

INVESTMENT ORDERS SERIES 

INTERVENTION DATE: JANUARY 1975 

MODEL: (2 2 0) x (0 2 0)/a 

NUMBER OF LAGS: 2/m 

C o e f f i c i e n t of t h e I n t e r ­
v e n t i o n T e r m / c 
S t a n d a r d E r r o r of t h e 
I n t e r v e n t i o n Te rm/d 

S i g n i f i c a n c e of t h e 
I n t e r v e n t i o n T e r m / n 

Box P i e r c e Q S t a t i s t i c / f 

S i g n i f i c a n c e of t h e Box 
P i e r c e Q S t a t i s t i c / g 

F r e q u e n c y of P a s s a g e of 
t h e A u t o c o r r e l a t i o n 
F u n c t i o n of R e s i d u a l s 
T e s t / h 

QUALIFIED 
INVEST. 

2.12 

1.76 

.1233/i 

15.84 

TOTAL 
INVEST. 

3.37 

1.87 

.0417/i 

15.64 

NONQUAL. 
INVEST. 

-.14 

.72 

•5762/j 

5.59 

.1066/k 

11/12 

1153/k 

11/12 

,8422/k 

1 2 / 1 2 

T h i s model i s b a s e d upon c o n d u c t i n g t h e i n t e r v e n t i o n a n a l y s i s 
p r o c e d u r e on t h e 37 e l e m e n t s of t h e i n v e s t m e n t o r d e r s s e r i e s 
f rom t h e 1975 p e r i o d p r e s e n t e d i n A p p e n d i x B ( c o l u m n s 1 - 3 ) . 
The r e s u l t s shown i n t h i s t a b l e i n d i c a t e t h a t t h i s p a r t i c u l a r 
m o d e l d e t e c t s an impac t o f t h e i n v e s t m e n t t a x c r e d i t upon 
t h e q u a l i f i e d and t o t a l i n v e s t m e n t o r d e r s s e r i e s and no i m p a c t 
upon t h e n o n q u a l i f i e d i n v e s t m e n t o r d e r s s e r i e s . F u r t h e r m o r e , 
b a s e d upon t h e d i a g n o s t i c t e s t s (See f , g , h , and k a b o v e ) , 
t h e model a p p e a r s t o r e p r e s e n t a d e q u a t e l y t h e i n v e s t m e n t o r ­
d e r s s e r i e s and t h e c o n c l u s i o n s r e l a t e d t o t h e s i g n i f i c a n c e 
o r l a c k of s i g n i f i c a n c e of t h e i n t e r v e n t i o n t e r m s a r e s u p p o r t ­
a b l e . 

SEE EXPLANATORY NOTES WHICH ACCOMPANY TABLES 5 . 4 AND 5 . 7 . 



www.manaraa.com

228 

the time-series models. In each case, the null hypothesis 

re la t ing to the significance of the BPQ s t a t i s t i c can not be 

rejected at the 97.5 percent level of confidence, and the 

frequency of the autocorrelation function falling within two 

standard deviations is within acceptable bounds. Therefore, 

no autocorrelation is considered t o be present among the 

residuals of the time-series models. As a resul t , with the 

time-series model being adequate, the statements re la t ing to 

the significance of the intervention terms are supported. 

Therefore, based upon the resul ts from the intervention 

analysis conducted on the investment orders series from the 

1975 period as presented in Table 5.13, i t appears that the 

ra te increase of the investment tax credit has led to an 

increased level of qualified and to ta l investment ac t iv i ty ; 

whereas, no such increase was detected with the nonqualified 

investment ac t iv i ty se r ies . Because of the two quarter lag 

factor bui l t into the model, the impact noted was f i r s t 

detected in the calendar quarter following the date on which 

the investment tax credit legislat ion became law. 

Additionally, there is no evidence of a shift in investment 

ac t iv i ty away from those assets that do not qualify for the 

credi t to those assets that do qualify for the credit since 

the intervention term in the nonqualified investment series 

model was insignif icant . These resu l t s are based upon a 

model produced by performing the intervention analysis 

procedure on three time-series of investment orders from the 
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1975 p e r i o d . F u r t h e r , i t may be noted t h a t one model i s 

p r e s e n t e d f o r t h i s a n c i l l a r y i n t e r v e n t i o n a n a l y s i s , whereas, 

t h r e e models were p r e s e n t e d f o r each of t h e o t h e r 

i n t e r v e n t i o n a n a l y s e s d e s c r i b e d above. Only one model was 

p r e s e n t e d h e r e because on ly one t i m e - s e r i e s model was 

i d e n t i f i e d which was c o n s i d e r e d a d e q u a t e . Although t h e 

v a l i d i t y i n t h i s p a r t i c u l a r model i s n o t n e c e s s a r i l y reduced 

because o t h e r models a l s o were not i d e n t i f i e d , t he o v e r a l l 

conf idence of t he r e s u l t s coming from t h i s p o r t i o n of t h e 

s tudy may be cons ide red l e s s than t h a t from the p r e c e d i n g 

i n t e r v e n t i o n a n a l y s e s d i s c u s s e d above. 

This s e c t i o n has p r e s e n t e d t h e r e s u l t s of t h e 

supplementa l t e s t s i n which a s e r i e s of i n t e r v e n t i o n a n a l y s e s 

was performed on o r d e r s of q u a l i f i e d , t o t a l , and n o n q u a l i f i e d 

i nves tmen t . The t e s t s were performed on the s e r i e s for t h e 

1962 i n t e r v e n t i o n pe r iod a s we l l as t h e 1975 i n t e r v e n t i o n 

p e r i o d . The t e s t s i n d i c a t e t h a t t h e investment t a x c r e d i t 

h a s had a p o s i t i v e impact on inves tment a c t i v i t y in t h e case 

of q u a l i f i e d o r d e r s and t o t a l o r d e r s . The c o n t r o l groups of 

n o n q u a l i f i e d inves tment a p p a r e n t l y were not a f f e c t e d by t h e 

inves tment t a x c r e d i t . T h i s a l s o s u g g e s t s t h a t t h e r e was no 

s h i f t in inves tment a c t i v i t y from those a s s e t s t h a t do no t 

q u a l i f y for t he c r e d i t t o t hose a s s e t s t h a t do q u a l i f y fo r 

t h e c r e d i t . T h e r e f o r e , t h e s e a n c i l l a r y t e s t s have confirmed 

t h a t t he a s s o c i a t i o n no ted in the i n t e r v e n t i o n a n a l y s e s on 

t h e r e g r e s s i o n r e s i d u a l s above i s r e f l e c t i v e of an i n c r e a s e 
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in the levels of qualified and to ta l investment ac t iv i ty . 

Further, as in the intervention analyses on the regression 

residuals above, no impact from the investment tax credit was 

noted in the nonqualified investment series in the ancil lary 

t e s t s . 

The resul ts from the ancillary tes ts at f i r s t do not 

appear to be as conclusive as do the resu l t s from the 

intervention analyses on the regression residuals because, in 

general, the confidence levels of the intervention terms in 

the ancil lary t es t s are not as high as the significance 

levels of the intervention terms in the i n i t i a l intervention 

analyses. The range of intervention terms in Tables 5.4 

through 5.9 was from .0008 to .08 29 (a l l at l ea s t at the 90 

percent leve l ) . In Tables 5.10 through 5.13 the range was 

from .0417 to .1422 (all at least a t the 85 percent level) . 

The weaker, although confirmatory, resu l t s were not 

unexpected, possibly because of the following reasons: 

1. The effect of the six economic variables which are 

important factors in influencing investment was not 

removed in the ancillary t e s t , as i t was for the 

input data used for the intervention analysis step. 

Recall that the multiple regression step removed 

that fluctuation in investment ac t iv i ty that could 

be explained by the economic variables and a 

residual series resulted. The residual ser ies , 
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which accounted for the fluctuation of investment 

a c t i v i t y that could not be explained by the economic 

fac tors , then served as the input for the 

intervention analysis s tep. As a resul t , the 

economic var iables ' presence in the anci l lary t e s t s 

tended to mask or d i lu te the impact of the 

investment tax c redi t . This observation ju s t i f i e s 

the original deletion of the six variables in the 

effort to capture the desired effect. 

2. Although the procedures described in an early 

por t ion of th is chapter which tested for interact ion 

between the investment tax credit and the economic 

variables showed that no significant interact ion 

exis ted, perhaps there real ly is some interact ive 

impact present. Perhaps tes ts that are more 

sens i t ive need to be developed or ut i l ized in 

t e s t i ng for the presence of such effect . 

Nonetheless, if present, this type of in teract ive 

effect between the investment tax credit and the 

economic variables could mask or d i lu te the impact 

of the investment tax credi t in the anci l lary t e s t 

r e s u l t s . 

These ancillary t e s t s were deemed necessary in order to 

confirm the direction of the impact on investment ac t iv i ty 

noted in the intervention analysis step on the regression 
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residual series. There was a strong impact of the investment 

tax credit on the residual series detected by conducting the 

intervention analysis step; however, the supplemental test 

was utilized to confirm that the results on the residual 

series could be translated into the statement that the 

investment tax credit has had a positive impact upon 

investment activity. These ancillary tests have shown that 

such a statement may be made. 

Summary: 

This chapter has presented the results of the procedures 

performed on the qualified investment orders, total 

investment orders, and nonqualified investment orders series 

in testing for an association between the investment tax 

credit and investment spending. The major results of the 

study are enumerated below: 

1. Qualified and total investment orders have been 

impacted by the enactment of and change in the 

provisions of the investment tax credit. 

Consequently, since the assumption is made in this 

study that investment orders and investment 

expenditures are highly correlated, the statement 

can be made that the investment tax credit has been 

associated with and has impacted upon investment 
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spending. This conclusion is based upon noting 

several significant intervention terms in the 

intervention analyses performed on the regression 

residuals. 

This observed impact may apparently be attributed to 

the investment tax credit rather than other factors 

since no intervention effect was noted in the 

control groups (i.e., nonqualified investment 

series). 

The investment tax credit's impact upon qualified 

and total investment has been a positive one. That 

is, the level of investment activity has increased 

because of the investment tax credit. This is 

confirmed by detecting a pobitive impact in the 

qualified orders and total orders series upon the 

enactment of and the change in the investment tax 

credit provisions. Moreover, no impact was noted in 

the nonqualified orders series. 

There was no evidence of a shift in investment 

activity away from those assets that do not qualify 

for the investment tax credit to those assets that 

do qualify for the investment tax credit. Had such a 

shift been present, a significant negative impact 
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would have been expected in the in t e rven t ion 

analyses of the nonqualified investment r e s idua l 

se r ies and of the nonqualif ied orders s e r i e s . No 

such negat ive impact was noted. 

The next chapter provides a summary and conclusions 

r e s u l t i n g from t h i s d i s s e r t a t i o n . 
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CHAPTER 6 

SUMMARY AND CONCLUSIONS 

The main f o c u s of t h i s d i s s e r t a t i o n h a s b e e n upon t h e 

f o l l o w i n g two b a s i c q u e s t i o n s : 

1. Has t h e a v a i l a b i l i t y of t h e inves tment t a x c r e d i t 

p r o v i s i o n s g iven r i s e t o an i n c r e a s e d l e v e l of 

i n v e s t m e n t e x p e n d i t u r e s w i t h i n t h e Uni ted S t a t e s 

economy over t he l e v e l of inves tment e x p e n d i t u r e s 

t h a t would have been expec ted wi thout t he 

a v a i l a b i l i t y of t he p r o v i s i o n s ? 

2. Has an i n c r e a s e in t h e r a t e of t h e inves tment tax 

c r e d i t given r i s e t o an i n c r e a s e d l e v e l of 

i n v e s t m e n t e x p e n d i t u r e s w i t h i n t h e Uni ted S t a t e s 

economy over t he l e v e l of inves tment e x p e n d i t u r e s 

t h a t would have been expec ted had t h e inves tment tax 

c r e d i t r a t e n o t been i n c r e a s e d ? 
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The investment tax credit provisions are believed to 

play a very important role in our nation's fiscal policy 

strategy of stimulating investment. The provisions have been 

a part of the country's tax law for over twenty-one years 

(except for two short periods of suspension and repeal), and 

the provisions have cost the United States Treasury billions 

of dollars in terms of lost tax revenues. Even though the 

investment tax credit has been considered very important in 

its assigned role of stimulating investment, there has been 

great disagreement, primarily among tax policy experts and 

economists, as to the effectiveness of the credit in meeting 

its role. The purpose of this dissertation has been to 

address the questions listed above, even though they have 

been addressed before, by utilizing a methodological approach 

that had not been utilized previously with respect to this 

topic. As a result of this study, a contribution has been 

made toward reducing the uncertainty that has existed 

relative to the investment tax credit's effectiveness. 

The historical background or the investment tax credit 

was presented in Chapter 2. Included in the discussion was a 

chronology of the credit's creation, development, and 

metamorphosis over time. Some of the important comments 

attributable to the credit's proponents and opponents were 

presented which were made during various discussions about 

the credit, its role within the economy, and its likely 

effect upon the economy. Also, a discussion was offered of 
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the changing (and most often expansive) de f in i t i on of 

"qual i f ied investment," which is t h a t type of a s s e t which 

gives r i s e to the opportunity t o claim the investment tax 

c r e d i t . 

Chapter 3 included an overview of the nature of 

investment theory, which included a d i scuss ion of some of the 

major approaches taken in attempting t o explain investment 

a c t i v i t y ; a d iscuss ion of the l i t e r a t u r e re levant to the 

investment tax c r ed i t and i t s r o l e as a st imulant of 

investment spending; and a summary of the various economic 

var iab les tha t a re believed to have had an important role in 

the various approaches discussed i n explaining investment 

a c t i v i t y . 

Based upon the discussion included in Chapter 3, the 

following two poin ts should be c l e a r : 

1. Investment theory is i n a s t a t e of flux in which no 

s ing le accepted or acceptable t h e o r e t i c a l approach 

t o explaining investment a c t i v i t y has evolved. 

Uncertainty abounds as to s p e c i f i c a l l y which set of 

economic var iab les are to be considered and what 

t h e i r r e l a t i v e r e l a t ionsh ip to one another should 

be , when examining investment behavior. 

2. Because of t h e uncer ta in nature of investment 

theory, which serves as the base when empir ica l ly 
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examining the effect of exogenous variables on 

investment (e.g., the investment tax credit), 

inconclusive results have resulted when the effects 

of the investment tax credit's presence on 

investment have been examined. Consequently, the 

results of the studies reviewed must be viewed as 

less than totally conclusive. 

Even though much uncertainty exists in the investment 

area, a number of economic variables, as noted in Chapter 3, 

which are considered influential to investment activity have 

continually appeared in the literature. These influential 

variables were distilled from the investment literature 

reviewed; further, two economists (Klein and Taubman) also 

noted that the variables were ones which, by a consensus of 

many economists, seem to play an integral role in influencing 

investment activity. These economic variables namely, 

output, profits, cashflow, interest rate, capital stock, and 

capacity utilization are utilized in this dissertation to 

provide the theoretical foundation upon which the two 

research questions are addressed. 

The methodological approach used in the study is 

described in Chapter 4. The economic variables are utilized 

in a linear multiple regression analysis to remove that part 

of the variance within several investment series that can be 

explained by these structural economic variables. The 

regression analysis is conducted for two qualified investment 
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series, two total investment series, and two nonqualified 

investment series. The variance in the investment series 

that, is not explained by the economic variables is then 

examined over time by utilizing the intervention analysis 

procedure. The procedure is used to determine if the 

residual or unexplained variance series from the qualified, 

total, and nonqualified regressions behave differently after 

the enactment of or change in the rate of the investment tax 

credit than before. Upon noting a difference in the residual 

series after the intervention from that before the 

intervention, the conclusion is made that the difference is 

attributable to the investment tax credit. Moreover, such a 

result would show that there is an association between the 

investment tax credit and investment spending and that the 

investment tax credit impacts upon investment spending. 

A further series of ancillary intervention analyses were 

performed in order to confirm that the association or impact 

noted would necessarily mean that the impact on investment 

spending is a positive one. 

Results of the Research: 

The detailed results of the hypothesis testing of the 

dissertation were presented in Chapter 5. The primary 

results of the tests performed are summarized below: 
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Qualified and to ta l investment orders have been 

impacted by the enactment of and change in the 

provisions of the investment tax c red i t . 

Consequently, since the assumption is made in th i s 

study that investment orders and investment 

expenditures are highly correlated, the statement 

can be made that the investment tax credi t has been 

associated with and has impacted upon investment 

spending. This conclusion i s based upon noting 

several significant intervention terms in the 

time-series models on which the intervention 

analyses were performed. Since the sign 

accompanying the intervention term is posi t ive, the 

amount of unexplained fluctuation in the regression 

equations has increased and as a resul t the amount 

of the investment f luctuation explained by the 

economic variables has gone down. This re la t ive 

decline in the economic var iables ' importance i s 

a t t r ibuted ostensibly to the investment tax c r e d i t ' s 

presence and i t s importance and role in the 

investment process. 

This observed impact may apparently be at t r ibuted to 

the investment tax credit ra ther than other factors 

since no intervention effect was noted in the 

control groups ( i . e . , nonqualified investment 

se r i e s ) . 
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3. The investment tax credit's impact upon qualified 

and total investment has been a positive one. That 

is, the level of investment activity has increased 

because of the investment tax credit. This is 

confirmed by noting a positive impact in the 

qualified orders and total orders series upon the 

enactment of and the change in the investment tax 

credit provisions. Moreover, no impact was noted in 

the nonqualified orders series. 

4. There was no evidence of a shift in investment 

activity away from those assets that do not qualify 

for the investment tax credit to those assets that 

do qualify for the investment tax credit. Had such a 

shift been present, a significant negative impact in 

the models' intervention term would have been 

expected in the intervention analyses of the 

nonqualified investment residual series and of the 

nonqualified orders series. No such negative impact 

was noted. 

Contributions: 

It is believed that this dissertation offers a 
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respectable advance in the state of knowledge. The two 

primary contributions of this work are discussed below. 

Firstly, the conclusions which are derived from this 

study are useful information that could have implications on 

tax policy decisions. The results of the empirical work 

suggest that the investment tax credit has been effective in 

stimulating investment activity. This conclusion is useful 

to tax policy experts and tax policy-makers because it helps 

to reduce uncertainty that is present in the literature about 

the effectiveness of the investment tax credit. This 

uncertainty is evidenced by noting various, and often 

conflicting, conclusionb in previous empirical studies upon 

addressing basically the same questions. Because of the 

nature of empirical research and the inherent design 

weaknesses that are involved, an issue often must be 

addressed several different times, using several different 

approaches in order to gain confidence in the ultimate 

conclusion. This process of utilizing a multiplicity of 

methods on a particular research question is known as 

triangulation. This dissertation represents the completion 

of another block in the triangulation process. This study 

contributes additional confidence that the investment tax 

credit is an effective fiscal policy tool because of the 

positive results noted upon the utilization of a different 

methodological approach. 

The introduction of a new methodological approach to tax 
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policy studies, which includes the application of the 

intervention analysis technique, is the second major 

contribution of this study. The intervention analysis 

procedure utilized in this dissertation has never been 

utilized before, either in conjunction with other statistical 

methods or by itself, to examine and study a tax policy 

issue. This technique offers a unique perspective on the 

evaluation of an effect pattern of an intervention over time. 

This approach is a worthwhile alternative to using 

econometric models which typically are comprised of a number 

of equations designed to reflect the way that economic forces 

are expected to interact based upon how they have interacted 

in the past. It is likely that the intervention analysis 

technique can also be applied to other tax provisions which 

have been designed to promote certain types of activity in 

order to learn if those provisions are effective. 

Limitations: 

The results of this study are conditional upon the 

research design and empirical procedures utilized. The 

intervention analysis technique, which was performed on a 

univariate time series (i.e., various regression residual 

series and various orders series), represents both a strength 

and a weakness. As already mentioned in the previous 

section, the procedure possesses definite and strong merits 
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as a methodological tool. However, as a weakness, this tool 

at least in theoretical terms, is not as strong as other more 

advanced versions of the intervention analysis procedure. 

This procedure, in some cases, also can be utilized to 

examine multiple time-series at one time. In theory, the 

application of the multiple time-series intervention analysis 

to this research would encorporate all of the economic 

variables important to investment simultaneously such that a 

regression step would not be necessary. However, in practice 

there are problems in applying the multivariate intervention 

analysis technique in cases where more than two independent 

variables are present. Therefore, at such time when an 

application can be made, it could strengthen the conclusions 

of the study and would enable an additional step be taken in 

the triangulation process. 

An additional limitation relates to the quality of the 

data manipulated and the choice of the surrogates made. The 

macro data utilized is the result of a complicated collection 

and estimation process conducted by the governmental agencies 

supplying the data. Further, various seasonality and 

deflating procedures are applied to the data by these 

agencies in restating the data for presentation. Although 

the procedures used by these governmental agencies have been 

refined over the years, probable future improvements will be 

seen in the collection and manipulation process. Future 

changes in their procedures will presumably improve the 

quality (i.e., fairness, validity, etc.) of the data. 
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Further, the specific surrogates of the economic 

variables utilized in this study were included because it was 

believed that they were the best surrogates available for the 

tests performed. However, perhaps there are other measures 

currently available, or maybe others will be developed in the 

future, which could be applied to such a research design such 

that more accurate and valid results would be obtained. 

Another limitation of the study is related to the 

assumption made with respect to the linearity of the economic 

variables in the regression equations. Clearly, if the 

economic variables can not be fairly represented in a linear 

fashion, then the results of the study could be misstated. 

Further, the results of this study are interoretable 

only in so far as the control group properly performs its 

role of controlling for all exogenous forces and in so far as 

it is not affected by the investment tax credit intervention. 

Moreover, the control group is effective in this research 

only to the degree that its behavior in the absence of the 

investment tax credit would parallel the behavior of the 

experimental group. 

Lastly, ad hoc models, such as the time-series models in 

this study, can only be used to make implications as opposed 

to conclusions. However, it must be stated that in this 

study, the implications of this work are strong and do, 

indeed, support the statement that the investment tax credit 

is associated with the investment spending. 
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S u g g e s t i o n s for F u t u r e Research : 

The above d i s c u s s i o n a l l u d e s t o s e v e r a l p o s s i b l e u se fu l 

e x t e n s i o n s or o f f s h o o t s of t h i s r e s e a r c h . Some of t h e 

p o s s i b i l i t i e s t h a t a r e b e l i e v e d to b e worthy of c o n s i d e r a t i o n 

a r e : 

1. Other a v a i l a b l e s u r r o g a t e s could be u t i l i z e d i n 

f u t u r e r e s e a r c h of a s i m i l a r n a t u r e and d e s i g n . 

Such an e f f o r t could suppor t the above s t a t e m e n t s 

t h a t t he inves tment t a x c r e d i t d o e s , i ndeed , have an 

impact upon inves tmen t and t h e r e s u l t s o b t a i n e d a r e 

n o t j u s t " f l u k e s " ob t a ined because of the p a r t i c u l a r 

s e l e c t i o n of the s u r r o g a t e s . 

2 . The r e s e a r c h could be ex tended to de te rmine t h e 

impact of t h e investment tax c r e d i t on va r ious 

i n d u s t r i e s or o t h e r c a t e g o r i e s . I t would be 

i n t e r e s t i n g t o see t h e v a r i o u s l e v e l s of impact on 

d i f f e r e n t segments w i th in o u r economy. 

3 . When some of t h e p r a c t i c a l d i f f i c u l t i e s mentioned 

above r e l a t i n g t o t h e a p p l i c a t i o n of t h e 

m u l t i v a r i a t e i n t e r v e n t i o n a n a l y s i s p rocedure have 
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been resolved, the advanced technique can be 

u t i l i zed to explore the issue of this study further. 

This advanced technique could possibly bet ter 

eliminate any existing interaction between the 

investment tax credit and the various economic 

variables involved. 

The intervention analysis technique could be applied 

to various other tax provisions, both tax credi ts 

and tax deductions, which have been enacted with the 

in tent of promoting or stimulating various 

a c t i v i t i e s within the economy. A similar research 

design could be ut i l ized in an effort to determine 

the effectiveness of the par t icular provision under 

examination. 

The research could be extended to examine the 

efficiency of the investment tax credi t . Although 

the extension would, perhaps, be very challenging, 

the relat ive efficiency in applying the investment 

tax credit in various s i tua t ions and in re la t ion to 

other investment stimulants are very important 

considerations tha t need exploration. 

The s tab i l i ty of the nonqualified investment ser ies 

in i t s use as a control group could be examined as 
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an extension of this study. A micro-level study of 

this i ssue may show tha t nonqualified investment 

ac t iv i ty may have been stimulated or that there was 

a shif t ing of ac t iv i ty away from nonqualified 

investment act iv i ty as a result of the investment 

tax c red i t within some sectors or industr ies within 

the economy. 

7. This study has shown t h a t the investment tax credit 

has had an impact upon investment a c t i v i t y . A 

worthwhile extension would be to investigate the 

magnitude of th i s impact upon investment. 

Recommendations: 

This disser ta t ion has been concerned with a very 

complicated i s sue . From the above, i t is c lea r that the 

theore t ica l foundation on which t h i s and other studies in 

which the investment tax c r e d i t ' s effectiveness i s an issue 

i s not solidly established. Further, there are perhaps 

exogenous factors that may influence investment ac t iv i ty and 

which would have impacted signif icantly upon a study of the 

investment tax c r ed i t ' s effectiveness that have not 

systematically been considered in previous studies. 

Moreover, more sensi t ive methods of empirical research may be 

developed and refined which could be employed to examine th i s 
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issue from ye t another direct ion. Therefore, the foremost 

recommendation made i s that research in this area should be 

continued so that the l imi ta t ions of t h i s and previous 

research effor ts may be mitigated and clearer resul ts may be 

achieved. The research should not only be continued, but the 

scope of the questions addressed should be expanded, as well. 

For example, the efficiency of the investment tax credi t vis 

a vis other po ten t ia l a l ternat ives should be examined towards 

an effort of achieving the most eff ic ient tax policy 

possible. As a part of the research concerned with the 

investment t ax c red i t ' s efficiency, costs and benefits will 

have to be measured. The cos ts , of course, would primarily 

be comprised of the tax revenue loss to the United States 

Treasury in t h e short-run because of the u t i l i za t ion of the 

investment tax credit by taxpayers. The benefi ts should be a 

measure of the amount by which the tax revenues are higher in 

the longer-run (because of the stimulation of more 

investment, growth, economic ac t i v i t y , etc. ) than they would 

have been without the ava i l ab i l i t y of the credi t . As is 

suggested by t h i s research, a lag of several periods would be 

expected before any benefits calculated in t h i s fashion would 

l ikely be noted. The operat ionalizat ion of this 

recommendation, admittedly, would not be without 

methodological challenge. 

Lastly, t h e implications for tax policy are obvious, 

assuming that the past reaction of investment ac t iv i ty to the 
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investment tax credit is a guide to the future. Under such 

an assumption, the availability of the investment tax credit 

should be continued; however, research should also be 

continued in an effort to achieve the most efficient 

investment stimulant possible. 
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A P P E N D I X A 

E X C E R P T S FROM THE I N T E R N A L REVENUE CODE S E C T I O N S 38 A N D 4 8 
REGARDING THE P R O V I S I O N I N THE LAW FOR THE C R E D I T AND 
REGARDING THE NATURE O F CURRENTLY Q U A L I F Y I N G P R O P E R T Y 

SEC. 38. INVESTMENT IN CERTAIN DEPRECIABLE PROPERTY. 
(a) General Rule.—There shall be allowed, as a credit against the tax imposed by this 

chapter, the amount determined under subpart B of this part. 
(b) Regulations.—The Secretary shall prescribe such regulations as may be necessary 

to carry out *nc purposes of this section and subpart B 

SEC. 48. DEFINITION'S, SPECIAL RULES. 
(a) Section 38 Propert}.— 

(1) In general—Except as provided in this subsection, the term "section 38 prop­
erty" means— 

(A) tangible personal property (other than an air conditioning or heating unit), 
or 

(B) other tangible property (not including a building and its structural compo­
nents) but onl> if such property— 

(i) is used as an integral part of manufacturing, production, or extraction, or 
of furnishing transportation, communications, electrical energy, gas, water, or 
sewage disposal services, or 

(n) constitutes a research facility used in connection with any of the activi­
ties referred to in clause d), or 

(in) constitutes a facility used in connection with an> of the activities re­
ferred to in clause d) for the bulk storage of fungible commodities (including 
commodities in a liquid or gaseous state), or 

(C) elevators and escalators, but only if— 
(l) the construction, reconstruction, or erection of the elevator or escalator is 

completed bv the taxpayer after June 30, 1963, or 
(u) the ele\ator or escalator is acquired after June 30, 1963, and the original 

use of such elevator or escalator commences with the taxpa>er and commences 
after such date, or 

(D) single purpose agricultural or horticultural structures, or 
(E) in the case of a qualified rehabilitated building, that portion of the basis 

which is attributable to qualified rehabilitation expenditures (within the meaning of 
subsection (g)), or 

(F) in the case of qualified timber property (within the meaning of section 
194(c)(1)), that portion of the basis of such property constituting the amortizable 
basis acquired during the taxable year (other than that portion of such amortizable 
basis attributable to property which otherwise qualifies as section 38 property) and 
taken into account under section 194 (after the application of section 194(b)(1), or 

(G) a storage facility used in connection with the distribution of petroleum or 
any primary product of petroleum 

Such term includes onlv recovery property (within the meaning of section 168 without 
regard to any useful life) and any other property with respect to which depreciation 
(or amortization in lieu of depreciation) is allowable and having a useful life (deter­
mined as of the time such property is placed in service) of 3 years or more The pre­
ceding sentence shall not apply to property described in subparagraph (F) and, for 
purposes of this subpart, the useful life of such property shall be treated as its normal 
growing period 
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APPENDIX B 

QUARTERLY ECONOMIC DATA UTILIZED FOR THE PRELIMINARY 

AND MULTIPLE REGRESSION ANALYSIS TESTING 

1962 PERIOD AND 1975 PERIOD 

1962 PERIOD 

QUARTER 
ENDED 

6 / 3 0 / 5 4 
9 / 3 0 / 5 4 

1 2 / 3 1 / 5 4 
3 / 3 1 / 5 5 
6 / 3 0 / 5 5 
9 / 3 0 / 5 5 

1 2 / 3 1 / 5 5 
3 / 3 1 / 5 6 
6 / 3 0 / 5 6 
9 / 3 0 / 5 6 

1 2 / 3 1 / 5 6 
3 / 3 1 / 5 7 
6 / 3 0 / 5 7 
9 / 3 0 / 5 7 

1 2 / 3 1 / 5 7 
3 / 3 1 / 5 8 
6 / 3 0 / 5 8 
9 / 3 0 / 5 8 

1 2 / 3 1 / 5 8 
3 / 3 1 / 5 9 
6 / 3 0 / 5 9 
9 / 3 0 / 5 9 

1 2 / 3 1 / 5 9 
3 / 3 1 / 6 0 
6 / 3 0 / 6 0 
9 / 3 0 / 6 0 

1 2 / 3 1 / 6 0 
3 / 3 1 / 6 1 
6 / 3 0 / 6 1 
9 / 3 0 / 6 1 

1 

9 . 2 8 
1 0 . 3 1 
1 0 . 8 3 
1 3 . 1 5 
1 3 . 2 1 
1 3 . 8 6 
1 4 . 7 7 
1 4 . 0 0 
1 5 . 1 5 
1 4 . 2 6 
1 5 . 0 1 
1 4 . 1 1 
1 2 . 4 2 
1 1 . 8 6 
1 0 . 7 1 
1 0 . 3 8 
1 0 . 5 4 
1 1 . 3 7 
1 1 . 6 8 
1 2 . 9 3 
1 3 . 3 1 
1 3 . 3 9 
1 3 . 0 4 
1 2 . 5 8 
1 3 . 0 6 
1 2 . 5 6 
1 2 . 3 5 
1 2 . 4 6 
1 2 . 4 1 
1 3 . 5 3 

2 

9 . 8 2 
1 0 . 8 1 
1 1 . 6 1 
1 3 . 5 7 
1 4 . 0 6 
1 4 . 9 3 
1 5 . 5 9 
1 5 . 0 0 
1 5 . 6 6 
1 4 . 8 2 
1 5 . 1 5 
1 5 . 0 2 
1 3 . 2 8 
1 2 . 3 7 
1 1 . 6 4 
1 1 . 1 3 
1 1 . 3 2 
1 2 . 4 0 
1 2 . 1 9 
1 3 . 5 8 
1 3 . 9 6 
1 4 . 0 0 
1 3 . 7 8 
1 3 . 1 9 
1 4 . 0 0 
1 3 . 8 5 
1 3 . 5 6 
1 3 . 6 6 
1 3 . 3 3 
1 4 . 1 8 

3 

. 5 4 

. 5 0 

. 7 8 

. 4 2 

. 8 5 
1 . 0 7 

. 8 2 
1 . 0 0 

. 5 1 

. 5 6 

. 1 4 

. 9 1 

. 8 6 

. 5 1 

. 9 3 

. 7 5 

. 7 8 
1 . 0 3 

. 5 1 

. 6 5 

. 6 5 

. 6 1 

. 7 4 

. 6 1 

. 9 4 
1 . 2 9 
1 . 2 1 
1 . 2 0 

. 9 2 

. 6 5 

4 

5 0 . 9 
5 1 . 0 
5 2 . 6 
5 5 . 5 
5 8 . 1 
5 8 . 8 
6 0 . 2 
6 0 . 2 
6 0 . 2 
5 9 . 3 
6 1 . 6 
6 2 . 4 
6 1 . 6 
6 1 . 6 
5 8 . 9 
5 5 . 4 
5 4 . 6 
5 7 . 4 
6 0 . 0 
6 2 . 9 
6 6 . 0 
6 3 . 3 
6 3 . 6 
6 7 . 7 
6 6 . 0 
6 4 . 8 
6 3 . 0 
6 1 . 9 
6 4 . 5 
6 6 . 8 

5 

2 6 . 9 
2 7 . 9 
3 1 . 1 
3 6 . 5 
3 7 . 7 
3 7 . 3 
3 6 . 8 
3 4 . 3 
3 3 . 0 
3 2 . 6 
3 1 . 1 
3 2 . 3 
3 2 . 4 
3 2 . 0 
2 9 . 2 
2 5 . 5 
2 5 . 7 
2 8 . 3 
3 1 . 7 
3 5 . 2 
3 9 . 2 
3 5 . 0 
3 6 . 0 
3 6 . 8 
3 4 . 2 
3 4 . 5 
3 2 . 7 
3 2 . 1 
3 5 . 5 
3 6 . 4 

6 

4 2 . 7 
4 4 . 7 
4 7 . 8 
5 3 . 4 
5 4 . 6 
5 5 . 1 
5 6 . 1 
5 3 . 9 
5 4 . 1 
5 0 . 7 
5 1 . 7 
4 5 . 2 
5 0 . 9 
5 0 . 5 
4 8 . 1 
4 3 . 4 
4 3 . 5 
4 7 . 4 
5 2 . 7 
5 5 . 1 
5 8 . 6 
5 3 . 6 
5 3 . 3 
5 6 . 6 
5 4 . 0 
5 2 . 7 
5 1 . 6 
5 1 . 5 
5 3 . 8 
5 5 . 6 

7 

1 . 9 0 
1 . 9 0 
2 . 0 9 
2 . 3 9 
2 . 5 6 
2 . 8 1 
2 . 8 3 
2 . 8 3 
3 . 0 8 
3 . 3 3 
3 . 5 5 
3 . 4 4 
3 . 6 6 
4 . 0 1 
3 . 6 2 
2 . 7 6 
2 . 4 4 
3 . 2 5 
3 . 7 6 
3 . 9 8 
4 . 3 2 
4 . 6 8 
4 . 8 2 
4 . 6 4 
4 . 3 0 
3 . 6 7 
3 . 7 4 
3 . 6 4 
3 . 6 1 
3 . 9 0 

8 

6 3 . 9 
6 4 . 4 
6 5 . 0 
6 5 . 7 
6 6 . 4 
6 7 . 2 
7 6 . 9 
6 8 . 7 
6 9 . 6 
7 0 . 5 
7 1 . 4 
7 2 . 1 
7 2 . 8 
7 3 . 5 
7 4 . 2 
7 4 . 8 
7 5 . 4 
7 6 . 1 
7 6 . 7 
7 7 . 3 
7 8 . 0 
7 8 . 7 
7 9 . 4 
8 0 . 2 
8 1 . 1 
8 2 . 1 
8 3 . 0 
8 3 . 8 
8 4 . 5 
8 5 . 1 

9 

7 9 . 7 
7 9 . 1 
8 0 . 8 
8 4 . 5 
8 7 . 4 
8 7 . 5 
8 8 . 6 
8 7 . 6 
8 6 . 5 
8 4 . 2 
8 6 . 3 
8 6 . 5 
8 4 . 6 
8 3 . 9 
7 9 . 4 
7 4 . 1 
7 2 . 4 
7 5 . 4 
7 8 . 2 
8 1 . 4 
8 4 . 6 
8 0 . 5 
8 0 . 1 
8 4 . 5 
8 1 . 3 
7 8 . 9 
7 5 . 8 
7 3 . 8 
7 6 . 4 
7 8 . 4 

COLUMNAR HEADINGS EXPLAINED BELOW 
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APPENDIX B (CONTINUED) 

QUARTERLY ECONOMIC DATA UTILIZED FOR THE PRELIMINARY 

AND MULTIPLE REGRESSION ANALYSIS TESTING 

1 9 6 2 PERIOD AND 1 9 7 5 PERIOD 

1 9 6 2 PERIOD (CONTINUED) 

QUARTER 
ENDED 

1 2 / 3 1 / 6 1 
3 / 3 1 / 6 2 
6 / 3 0 / 6 2 
9 / 3 0 / 6 2 

1 2 / 3 1 / 6 2 
3 / 3 1 / 6 3 
6 / 3 0 / 6 3 
9 / 3 0 / 6 3 

1 2 / 3 1 / 6 3 
3 / 3 1 / 6 4 
6 / 3 0 / 6 4 
9 / 3 0 / 6 4 

1 2 / 3 1 / 6 4 
3 / 3 1 / 6 5 
6 / 3 0 / 6 5 
9 / 3 0 / 6 5 

1 2 / 3 1 / 6 5 
3 / 3 1 / 6 6 
6 / 3 0 / 6 6 
9 / 3 0 / 6 6 

1 

1 3 . 4 2 
1 3 . 9 9 
1 3 . 8 6 
1 3 . 6 8 
1 4 . 5 0 
1 4 . 9 1 
1 5 . 3 8 
1 5 . 6 0 
1 5 . 9 3 
1 6 . 8 7 
1 8 . 0 7 
1 7 . 5 8 
1 8 . 2 6 
1 8 . 7 4 
1 9 . 2 2 
1 9 . 6 6 
2 1 . 2 4 
2 2 . 2 6 
2 3 . 1 4 
2 3 . 2 2 

2 

1 4 . 3 2 
15 .09 
1 4 . 9 3 
1 4 . 6 9 
1 5 . 8 3 
1 5 . 4 3 
1 6 . 4 8 
1 6 . 2 1 
1 7 . 8 3 
1 7 . 6 6 
1 8 . 7 5 
18 .56 
1 9 . 9 2 
19 .67 
2 0 . 2 4 
2 0 . 5 1 
21 .57 
23 .36 
2 3 . 9 0 
24 .59 

3 

.90 
1.10 
1.07 
1.01 
1.33 

.52 
1.10 

.61 
1.90 

.79 

.68 

.98 
1.66 

.93 
1.02 

.85 

.33 
1.10 

.76 
1.37 

4 

6 9 . 2 
7 0 . 2 
7 0 . 9 
7 1 . 8 
7 2 . 4 
7 3 . 7 
7 5 . 7 
7 6 . 2 
7 7 . 5 
7 8 . 6 
8 0 . 4 
8 1 . 8 
8 3 . 1 
8 6 . 7 
8 8 . 7 
9 0 . 8 
9 2 . 4 
9 5 . 3 
9 7 . 5 
9 8 . 9 

5 

3 8 . 6 
4 4 . 2 
4 3 . 4 
4 4 . 2 
4 7 . 0 
4 6 . 6 
4 8 . 9 
4 9 . 3 
4 9 . 6 
5 5 . 2 
5 5 . 1 
5 5 . 3 
5 5 . 0 
6 3 . 0 
6 5 . 0 
6 4 . 9 
6 6 . 6 
6 8 . 3 
6 6 . 0 
6 3 . 9 

6 

5 8 . 1 
6 3 . 0 
6 2 . 7 
6 4 . 4 
6 5 . 8 
6 4 . 8 
6 7 . 9 
6 9 . 2 
7 0 . 5 
7 4 . 8 
7 4 . 2 
7 5 . 7 
7 4 . 9 
8 2 . 9 
8 5 . 3 
8 6 . 1 
8 8 . 6 
9 0 . 4 
9 1 . 3 
9 1 . 5 

7 

3 . 8 4 
3 . 8 3 
3 . 6 3 
3 . 7 3 
3 .60 
3 . 6 4 
3 . 7 5 
3 . 9 1 
4 . 0 0 
4 . 0 8 
4 . 0 7 
4 . 0 5 
4 . 0 6 
4 . 1 3 
4 . 1 5 
4 . 2 0 
4 . 5 0 
4 . 9 2 
4 . 8 9 
5 .39 

8 

8 5 . 8 
8 6 . 5 
8 7 . 2 
8 8 . 0 
8 8 . 7 
8 9 . 5 
9 0 . 4 
9 1 . 2 
9 2 . 1 
9 3 . 0 
9 4 . 0 
9 5 . 1 
9 6 . 1 
9 7 . 5 
9 9 . 2 

1 0 1 . 0 
1 0 2 . 7 
1 0 4 . 5 
1 0 6 . 4 
1 0 8 . 3 

9 

8 0 . 6 
8 1 . 2 
8 1 . 3 
8 1 . 6 
8 1 . 6 
8 2 . 3 
8 3 . 8 
8 3 . 6 
8 4 . 2 
8 4 . 5 
8 5 . 5 
8 6 . 1 
8 6 . 5 
8 8 . 9 
8 9 . 4 
8 9 . 9 
9 0 . 0 
9 1 . 1 
9 1 . 6 
9 1 . 2 

COLUMNAR HEADINGS EXPLAINED BELOW 
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APPENDIX B (CONTINUED) 

QUARTERLY ECONOMIC DATA UTILIZED FOR THE PRELIMINARY 

AND MULTIPLE REGRESSION ANALYSIS TESTING 

1 9 6 2 PERIOD AND 1 9 7 5 PERIOD 

1 9 7 5 PERIOD 

QUARTER 
ENDED 1 2 3 4 5 6 7 8 9 

12/31/71 
3/31/72 
6/30/72 
9/30/72 
12/31/72 
3/31/73 
6/30/73 
9/30/73 
12/31/73 
3/31/74 
6/30/74 
9/30/74 
12/31/74 
3/31/75 
6/30/75 
9/30/75 
12/31/75 
3/31/76 
6/30/76 
9/30/76 
12/31/76 
3/31/77 
6/30/77 
9/30/77 
12/31/77 
3/31/78 
6/30/78 
9/30/78 
12/31/78 
3/31/79 

23.56 
23.96 
25.36 
26.43 
27.60 
29.43 
31.26 
31.82 
34.77 
34.80 
33.22 
34.10 
28.04 
25.20 
24.53 
24.83 
24.36 
25.13 
26.89 
28.51 
28.82 
28.82 
30.67 
30.89 
32.85 
33.32 
35.92 
38.06 
39.96 
43.95 

27.79 
28.24 
30.16 
31.12 
32.41 
34.51 
36.37 
37.62 
40.49 
39.03 
37.80 
38.67 
33.51 
28.55 
31.33 
29.80 
27.21 
31.36 
31.80 
34.53 
34.52 
33.75 
37.38 
37.32 
37.95 
40.47 
41.01 
44.7 3 
46.34 
50.21 

4.23 
4.28 
4.80 
4.69 
4.81 
5.08 
5.11 
5.80 
5.72 
4.23 
4.58 
4.57 
5.47 
3.35 
6.80 
A.97 
2.85 
6.23 
4.91 
6.02 
5.70 
4.93 
6.71 
6.43 
5.10 
7.15 
5.09 
6.67 
6.38 
6.26 

110.6 
114.2 
117.3 
119.8 
124.2 
127.2 
129.2 
130.7 
131.8 
130.1 
131.3 
132.1 
124.1 
111.2 
112.4 
119.4 
122.5 
127.1 
129.7 
131.5 
132.5 
134.7 
138.0 
139.8 
141.1 
141.3 
145.5 
148.6 
151.7 
153.8 

50.5 
53.8 
53.5 
55.5 
57.2 
60.9 
55.0 
55.0 
55.6 
47.4 
41.1 
29.7 
32.1 
36.8 
43.6 
50.6 
54.8 
58.1 
54.4 
54.3 
53.] 
57.8 
66.6 
74.2 
65.4 
65.6 
71.8 
72.8 
73.9 
69.0 

93.9 
98.3 

101.5 
102.1 
108.0 
117.0 
119.7 
117.7 
120.1 
121.7 
120.7 
121.8 
110.0 
98.0 

100.3 
111.1 
115.1 
116.6 
115.7 
115.3 
115.5 
124.3 
129.8 
133.2 
131.0 
132.9 
140.9 
142.1 
147.1 
146.6 

5.80 
5.71 
5.97 
6.08 
6.15 
6.58 
6.72 
7.33 
6.83 
7.02 
8.06 
8.46 
7.65 
7.27 
7.74 
8.20 
7.84 
7.46 
7.48 
7.31 
6.45 
6.78 
6.83 
6.97 
7.38 
7.82 
8.17 
8.43 
8.84 
9.17 

139.3 
140.4 
141.7 
143.0 
144.3 
145.8 
147.4 
148.9 
150.5 
152.1 
153.7 
155.2 
156„8 
158.1 
159.0 
160.0 
160.9 
162.0 
163.2 
164.4 
165.6 
166.9 
168.2 
169.6 
170.9 
172.2 
173.3 
174.5 
175.6 
177.0 

79.4 
81.3 
82.8 
83.7 
86.0 
87.2 
87.7 
87.3 
87.6 
85.5 
85.5 
85.1 
79.1 
70.3 
70.7 
74.6 
76.1 
78.4 
79.5 
80.0 
80.0 
80.7 
82.1 
82.4 
82.6 
82.0 
83.9 
85.2 
86.4 
86.9 

COLUMNAR HEADINGS EXPLAINED BELOW 
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APPENDIX B (CONTINUED) 

QUARTERLY ECONOMIC DATA UTILIZED FOR THE PRELIMINARY 

AND MULTIPLE REGRESSION ANALYSIS TESTING 

1962 PERIOD AND 1975 PERIOD 

1975 PERIOD (CONTINUED) 

QUARTER 
ENDED 

6/30/79 
9/30/79 
12/31/79 
3/31/80 
6/30/80 
9/30/80 

12/31/80 

1 

39.99 
38.94 
41.12 
39.87 
36.85 
39.00 
39.10 

2 

45.54 
43.83 
46.51 
43.88 
40.49 
43.65 
43.92 

3 

5.55 
4.89 
5.39 
4.01 
3.64 
4.65 
4.82 

4 

153.4 
153.7 
153.4 
152.9 
143.9 
141.5 
148.6 

5 

66.1 
65.1 
57.5 
56.7 
54.8 
52.0 
49.8 

6 

148.3 
151.0 
146.4 
149.7 
132.6 
137.8 
139.1 

7 

9.11 
9.12 

10.66 
12.27 
10.33 
10.66 
12.64 

8 

178.6 
180.1 
181.7 
183.3 
184.8 
186.4 
187.9 

9 

85.9 
85.3 
84.4 
83.4 
77.9 
75.9 
79.1 

EXPLANATION OF COLUMNAR HEADINGS: 

1 - Q u a l i f i e d Inves tmen t ( i n b i l l i o n s ) 
2 - To ta l Inves tment ( i n b i l l i o n s ) 
3 - Nonqua l i f i ed Inves tment ( in b i l l i o n s ) 
4 - Output ( in b i l l i o n s ) 
5 - P r o f i t ( i n b i l l i o n s ) 
6 - Cashflow ( i n b i l l i o n s ) 
7 - I n t e r e s t Rate ( in p e r c e n t a g e s ) 
8 - C a p i t a l Stock ( in b i l l i o n s ) 
9 - Capac i ty U t i l i z a t i o n ( i n p e r c e n t a g e s ) 

A d e s c r i p t i o n of and t h e source of t h e s e d a t a a r e given i n Chapter 4 

of t h i s s t udy in the s e c t i o n e n t i t l e d " S u r r o g a t i o n of Economic 

V a r i a b l e s . " 
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APPENDIX C 

MATHEMATICAL SPECIFICATION OF VARIOUS 

STATISTICAL CALCULATIONS PERFORMED 

Bartlett-Box F Test: 

TT. - 0 - ff»y/;r-0J |„ L 
where v is the degrees of freedom of the sum of 

squares and products tested. 

p is the number of variance series tested. 

L = (5'Ji'(i-'-)''"C"<p-'M 

The s t a t i s t i c is A* distr ibuted with Ji f ( p * 0 - i 

degrees of freedom, 

F S t a t i s t i c : 

where ^ S K (B» IB* ) is the regression sum of squares 
due to Bt adjusted for the presence 
of Bt already in the model. 

tY\$£ is the mean squared error of the regression 
model. 

The F statistic is r, n-p distributed 
where r is the number of regression variables in­

cluded in the regression sum of squares. 
n is the number of observations. 
p is the number of regression coefficients. 
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APPENDIX C (CONTINUED) 

MATHEMATICAL SPECIFICATION OF VARIOUS 

STATISTICAL CALCULATIONS PERFORMED 

S tuden t t S t a t i s t i c : 

t 5-Ex 

where Bx i s the coef f i c ien t a s soc i a t ed with t h e 
in te rvent ion term. 

S£x. i s the s tandard er ror of the in te rven t ion 
coe f f i c i en t . 

The t s t a t i s t i c i s N -2. d i s t r i b u t e d 
where N i s the number of observat ions in the time-

s e r i e s . 

BPQ S t a t i s t i c : 

0 = m £ r^ (l<) 

where <"a£ (k) i s the est imated au toco r r e l a t i on 
function of the k*H r e s idua l £* . 

"ST i s the var iance of t h e au toco r r e l a t i on . 

The s t a t i s t i c i s approximately d i s t r i b u t e d as "X 
wi th K- f ~ \ degrees of freedom 
where K i s the number of au toco r r e l a t i on functions 

included in the Q s t a t i s t i c . 
JJ i s the number of au to regress ive terms in 

the t ime-se r ies model. 
^ i s the number of moving average terms in 

the t ime-se r ies model. 



www.manaraa.com

258 

WORKS CONSULTED 

Aaron, Henry J. and Joseph A Pechman, (ed.), How Taxes 
Affect Economic Behavior, The Brookings Institution, 
Washington D.C., 1981. 

Alperin, Barry J. and J. Peter Williamson, The Investment 
Tax Credit Problems and Opportunities in the New Tax 
Law, Amos Tuck School of Business Administration, 
Hanover, New Hampshire, 1964. 

Anderson, W.H. Locke, "Business Fixed Investment: A Marriage 
of Fact and Fancy," Determinants of Investment Behavior, 
(Robert Ferber, ed.), National Bureau of Economic 
Research, New York, 1967. 

Arnold, Jerry L., "Accounting for the Investment Tax Credit 
as a Potential Causal Factor in the Corporate Equipment 
Investment Decision: An Empirical Analysis, The 
University of Michigan, Ph.D. dissertation, 1975. 

Bait-Elmal, Mohamed Abdalla, "The Role of Investment Tax 
Credit and Accelerated Depreciation in Stimulating More 
Investment: The U.S.A. Case and Its Implications to the 
Libyan Income Tax System," The University of Kentucky, 
Ph.D. dissertation, 1978. 

Bird, Richard M., Tax Incentives for Investment: The State of 
the Art, Canadian Tax Foundation, Toronto, 1980. 

Bischoff, Charles W., "Business Investment in the 1970s: A 
Comparison of Models," Brookings Papers on Economic 
Activity, (Okun and Perry, ed.), The Brookings 
Institution, Washington D.C., l:1971(a), pp. 13-58. 

, "The Effect of Alternative Lag Distributions," Tax 
Incentives and Capital Spending, (Fromm, ed.), The 
Brookings Institution, Washington D.C, 1971(b), pp. 
61-130. 

Borch, Karl, "Discussion," American Economic Review, May 
1963, pp. 272-274. 

Box, George E.P., and Gwilym M. Jenkins, Time-Series 
Analysis: Forecasting and Control, (Revised Edition), 
Holden-Day, Inc., San Francisco, 1976. 



www.manaraa.com

259 

and G.C. Tiao, "A Change in Level of a Non-Stationary 
Time Series," Biometrika, June 1965, pp. 181-192. 

and , "Intervention Analysis with Applications to 
Economic and Environmental Problems," Journal of the 
American Statistical Association, March 1975, pp. 
70-79. 

Bradford, David F., "Tax Neutrality and the Investment Tax 
Credit," The Economics of Taxation, (Aaron and Boskin, 
ed.), The Brookings Institution, Washington D.C, 1980, 
pp. 281-298. 

Brimmer, Andrew and Allen Sinai, "The Effects of Tax Policy 
on Capital Formation, Corporate Liquidity and the 
Availability of Investible Funds," Journal of Finance, 
May 1976, pp. 287-316. 

Brown, E. Cary, "Tax Incentives for Investment," American 
Economic Review, May 1962, pp. 335-345. 

, "Comments on Tax Credits as Investment Incentives," 
National Tax Journal, June 1962, pp. 198-204. 

Chase, Sam B., "Tax Credits for Investment Spending," 
National Tax Journal, March 1962, pp. 32-52. 

Chenery, H.B., "Overcapacity and the Acceleration Principle," 
Econometrica, January 1952, pp. 1-28. 

Christensen, Laurits R., "Tax Policy and Investment 
Expenditures in a Model of General Equilibrium," 
American Economic Review, May 1970, pp. 18-22. 

Clark, Peter K., "Investment in the 1970s: Theory, 
Performance, and Prediction," Brookings Papers on 
Economic Activity, (Okun and Perry, ed.) The Brookings 
Institution, Washington D.C., 1:1979, pp. 73-113. 

Coen, Robert M., "Effects of Tax Policy on Investment in 
Manufacturing," American Economic Review, May 1968, pp. 
200-211. 

, "Tax Policy and Investment Behavior: Comment," 
American Economic Review, June 1969, pp. 370-379. 

, "The Effect of Cash Flow on the Speed of Adjustment," 
Tax Incentives and Capital Spending, (Fromm, ed.), The 
Brookings Institution, Washington D.C, 1971, pp. 
131-196. 



www.manaraa.com

260 

, " Inves tment Behav io r , t h e Measurement of D e p r e c i a t i o n , 
and Tax P o l i c y , " American Economic Review, March 1975, 
p p . 59-74 . 

"Comments by Emil M. Sun ley , " How Taxes Af fec t Economic 
Behav io r , (Aaron and Pechman, e d . ) , The Brookings 
I n s t i t u t i o n , Washington D . C . , 1981, p p . 127-129 . 

Committee on Ways and Means, House of R e p r e s e n t a t i v e s , 9 1 s t 
Congress , 1 s t S e s s i o n , U.S . Government P r i n t i n g Of f i ce , 
Washington D .C . , 1969. 

Committee Report on P.L. 92 -178 , Standard F e d e r a l Tax 
R e p o r t e r , Commerce C l e a r i n g House, Chicago, 197 2 . 

C o n g r e s s i o n a l Record- -House , U . S . Government P r i n t i n g 
O f f i c e , Washington D .C . , 1967. 

Cook, Thomas D. and Donald T. Campbell , Quasi 
E x p e r i m e n t a t i o n - Design and A n a l y s i s - I s s u e s for F i e l d 
Sett ing,"~Rand McNally, Chicago, 1979. 

Deakin , Edward B . , "Account ing R e p o r t s , P o l i c y I n t e r v e n t i o n s 
and t h e Behav io r of S e c u r i t i e s R e t u r n s , " Acounting 
Review, J u l y 1976, pp. 590-603. 

Dopuch, N. and R. W a t t s , "Using T ime-Se r i e s Models to 
Assess the S i g n i f i c a n c e of Account ing Changes , " J o u r n a l 
of Account ing Resea rch , Sp r ing 1972, p p . 180-194 . 

Due, John F . and Ann F . F r i e d l a e n d e r , Government F inance : 
Economics oE t h e P u b l i c S e c t o r , 6 t h E d i t i o n , R.D. 
I r w i n , Homewood, I l l i n o i s , 1977. 

E a s t e r b r o o k , Gregg, "The Myth of Oppress ive Corpo ra t e Taxes , " 
The A t l a n t i c Monthly, The A t l a n t i c Monthly Co . , Boston, 
J u n e 1982, p p . 59 -66 . 

E c k s t e i n , O t t o , " D i s c u s s i o n , " American Economic Review, May 
1962, pp . 351 -352 . 

"Economic Recovery Tax Act of 1981 (ERTA)," P .L . 97-34, U .S . 
Government P r i n t i n g O f f i c e , Washington D.C. , 1981. 

Economic Recovery Tax Act of 1981: Law and E x p l a n a t i o n , 
Commerce C l e a r i n g House, Chicago , 1981 . 

E i s n e r , Rober t , " Inves tmen t P l a n s and R e a l i z a t i o n s , " American 
Economic Review, May 1962, pp . 190-203 . 



www.manaraa.com

261 

, "Investment: Fact and Fancy," American Economic 
Review, pp. 237-246, May 1963. 

, "A Permanent Income Theory for Investment: Some 
Empirical Explorations," American Economic Review, June 
1967, pp. 363-390. 

, "Tax Policy and Investment Behavior: Comment," 
American Economic Review, June 1969, pp. 379-388. 

, "Tax Incentives for Investment," National Tax Journal, 
September 1973, pp. 397-401. 

, Factors in Business Investment, National Bureau of 
Economic Research General Series 102, Cambridge, Mass., 
1978. 

and Steven Bender, "Differential Impacts of Tax 
Incentives for Investment," (Unpublished working paper), 
Prepared for Annual Meetings of American Economic 
Association, December 29, 1981. 

and Robert H. Strotz, "Determinants of Business 
Investment," Impacts of Monetary Policy, Commission on 
Money and Credit, Prentice-Hall, Inc., Englewood Cliffs, 
N.J., 1963, pp. 59-338. 

Elliott, J.W., "Theories of Corporate Investment Behavior, 
Revisited," American Economic Review, March 1973, pp. 
195-207. 

Executive Office of the President, Office of Management and 
Budget, Special Analyses—Budget of the United States 
Government Fiscal Year 1984, U.S. Government Printing 
Office, Washington D.C, 1983. 

Feldstein, Martin and Lawrence Summers, "Inflation and the 
Taxation of Capital Income in the Corporate Sector," 
National Tax Journal, Vol. 32, No. 4, pp. 445-470. 

Fisher, Franklin M., "Discussion," Tax Incentives and Capital 
Spending, (Fromm, ed.), The Brookings Institution, 
Washington D.C., 1971, pp. 243-255. 

Ford, Gerald R., Public Papers of the President—1974, 
Washington D.C, October 8, 1974. 

, "Address to Nation Upon Signing the Tax Reduction Act 
of 1975," Public Papers of the President, Volume 1, 
Number 164, Washington D.C, March 29, 197 5. 



www.manaraa.com

262 

Foster, George, "Quarterly Accounting Data: Time Series 
Properties and Predictive Ability Results," Accounting 
Review, January 1977, pp. 1-21. 

Fralick, James Stuart, "A Microeconomic Analysis of the 
Impact of Tax Policy on Investment Expenditures," 
Syracuse University, Ph.D. dissertation, 1970. 

Fromm, Gary, (ed.), Tax Incentives and Capital Spending, The 
Brookings Institution^ Washington D.C, 1971. 

Glass, G.V., "Estimating the Effects of Intervention Into a 
Non-Stationary Time-Series," American Educational 
Research Journal, 1972, pp. 463-477. 

, G.C. Tiao, and T.O. Maguire, "Analysis of Data on 
the Revision of German Divorce Laws as a Time-Series 
Quasi Experiment," Law and Society Review, 1971, pp. 
539-562. 

, Victor L. Willson, and John M. Gottman, Design and 
Analysis of Time-Series Experiments, Colorado Associated 
University Press, Boulder, Colorado, 1975. 

Goldfeld, Stephen M., "Comments and Discussion," Brookings 
Papers on Economic Activity, (Okun and Perry, ed.), The 
Brookings Institution, Washington D.C, 1:1979, pp. 
117-J 20. 

Gonedes, Nicholas J., "Evidence on the 'Tax Effects' of 
Inflation under Historical Cost Accounting Methods," 
Journal of Business, 1981, Vol, 54, No. 2, pp. 
227-270. 

Greenspan, Alan, "Comments and Discussion," Brookings Papers 
on Economic Activity, (Okun and Perry, ed.), The 
Brookings Institution, Washington D.C, 1:1979, pp. 
114-117. 

Griffin, Paul A. "The Time Series Behavior of Quarterly 
Earnings: Preliminary Evidence," Journal of Accounting 
Research, Spring 1977, pp. 71-83. 

Grunfeld Yehuda, "The Determinants of Corporate Investment," 
The Demand for Durable Goods, (Harberger, ed.), The 
University of Chicago Press, Chicago, 1966, pp. 
211-266. 

"H.R. 7101," 88th Congress, First Session, U.S. Government 
Printing Office, Washington D.C, 1963. 



www.manaraa.com

263 

Hall, Robert E., "Investment, Interest Rates, and the Effects 
of Stabilization Policies," Brookings Papers on Economic 
Activity, (Okun and Perry, ed.), The Brookings 
Institution, Washington D.C, 1:1977, pp. 61-121. 

and D.W. Jorgenson, "Tax Policy and Investment 
Behavior," The American Economic Review, June, 1967, pp. 
391-414. 

and , "Role of Taxation in Stabilizing Private 
Investment, " Policymakers and Model Builders: Cases and 
Concepts, (Rock^ ed. ), Gordon and Breach, Washington 
D.C, 1969a. 

and , "Tax Policy and Investment Behavior: Reply 
and Further Results," American Economic Review, June 
1969b, pp. 388-401. 

and , "Application of the Theory of Optimum 
Capital Accumulation," Tax Incentives and Capital 
Spending, (Fromm, ed.), The Brookings Institution, 
Washington D.C, 1971, pp. 9-60. 

Harberger, Arnold C , "Discussion," American Economic Review, 
May 1970, pp. 28-29. 

, "Tax Neutrality in Investment Incentives, " The 
Economics of Taxation, (Aaron and Boskin, ed.), The 
Brookings Institution, Washington D.C, 1980, pp. 
299-313. 

Hearings before the Committee on Finance—United States 
Senate, 89th Congress, 2nd Session, U.S. Government 
Printing Office, Washington D.C, 1966. 

Hendershott, Patric H. and Sheng-Cheng Hu, "Investment in 
Producers' Equipment," How Taxes Affect Economic 
Behavior, (Aaron and Pechman, ed.), The Brookings 
Institution, Washington D.C, 1981, pp. 85-126. 

Hibbs, D.A., "On Analyzing the effects of policy 
interventions: Box-Jenkins vs structural equations 
models," Sociological Methodology, (Heise, ed.), 
Jossey-Bass Publishers, San Francisco, 1977. 

Hickman, B.G., Investment, Demand and U.S. Economic Growth, 
Washington, 1965. 

Hickman, Frederic W., "Tax Equity and the Need for Capital," 
National Tax Journal, September 1975, pp. 282-291. 



www.manaraa.com

264 

Hopwood, W.S. and P. Newbold, "Time Series Analysis in 
Accounting: A Survey," Faculty Working Papers, College 
of Commerce and Business Administration, University of 
Illinois, No.689, July 23,1980. 

House Report No. 91-142, "1969 Joint Economic Report," 
Committee on Ways and Means, Washington D.C, April 1, 
1969. 

House Report No. 91-321, "Act Temporarily Continuing 
Surcharge and Excises, Repealing Investment Credit, 
Etc.," Committee on Ways and Means, Washington D.C, 
June 20, 1969. 

House Report No. 92-533, "The Revenue Act of 1971," 
Committee on Ways and Means, Washington D.C, September 
29, 1971. 

House Report No. 94-658, "Tax Reform Act of 1976," Committee 
on Ways and Means, Washington D.C, November 12, 1975. 

Income Tax Regulations, Commerce Clearing House, Chicago, 
Illinois^ Various Editions. 

Internal Revenue Code of 1954, as amended, Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey, January 14, 1983. 

"Investment Credit and Accelerated Depreciation Suspension 
Act of 1966," P.L. 89-800, U.S. Government Printing 
Office, Washington D.C, 1966. 

Johnson, Glenn L. and Kenneth J. Carey, "The Effect of the 
Investment Tax Credit on Equipment Replacement 
Decisions," National Tax Journal, September 1970, pp. 
307-314. 

Jorgenson, Dale W., "Capital Theory and Investment Behavior," 
American Economic Review, May 1963, pp. 247-259. 

, "The Theory of Investment Behavior," Determinants of 
Investment Behavior, (Robert Ferber, ed.), National 
Bureau of Economic Research, New York, 1967. 

, "Econometric Studies of Investment Behavior: A 
Survey," Journal of Economic Literature, December 1971, 
pp. 1111-1147. 

, Jerald Hunter, and M. Ishaq Nadiri, "A Comparison of 
Alternative Econometric Models of Quarterly Investment 
Behavior," Econometricia, March 1970, pp. 189-212. 



www.manaraa.com

265 

and Calvin D. Siebert, "A Comparison of Alternative 
Theories of Corporate Investment Behavior," American 
Economic Review, September 1968, pp. 681-712. 

Kennedy, John F., "Program for Economic Recovery and Growth," 
Public Papers of the Presidents of the U.S.—1961, 
Washington D.C, 1962. 

Keogh, Eugene, Congressional Record—House, U.S. Government 
Printing Office, Washington D.C, July 9, 1963. 

Kerlinger, Fred N., Foundations of Behavioral Research, 2nd 
Edition, Holt, Rinehart, and Winston, Inc., New York, 
1973. 

Klein, Lawrence R., Economic Fluctuations in the United 
States 1921-1941, John Wiley and Sons, Inc, New York, 
1950. 

and Paul Taubman, "Estimating Effects Within a Complete 
Econometric Model," Tax Incentives and Capital Spending, 
(Fromm, ed.), The Brookings Institution, Washington 
D.C, 1971, pp. 197-242. 

Klein, William A., Policy Analysis of the Federal Income Tax, 
The Foundation~~Press, Inc., Mineola, New York, 1976. 

Koyck, L.M., Distributed Lags and Investment Analysis, 
Amsterdam, 1954. 

Krzyzaniak, Marian and Richard A. Musgrave, The Shifting of 
the Corporation Income Tax: An Empirical Study of its 
Short-Run Effect Upon the Rate of Return, The Johns 
Hopkins Press, Baltimore, 1963. 

Kuh, Edwin, "Theory and Institutions in the Study of 
Investment Behavior," American Economic Review, May 
1963(a), pp. 260-268. 

, Capital Stock Growth: A Micro-Econometric Approach, 
Amsterdam, 1963(b). 

Larker, David F., Lawrence A. Gordon, and George E. 
Pinches, "Testing for Market Efficiency: A Comparison of 
the Cumulative Average Residual Methodology and 
Intervention Analysis, Journal of Financial and 
Quantitative Analysis, June 1980, pp. 266-287. 

Lorek, Kenneth S. and James C McKeown, "The Effect on 
Predictive Ability of Reducing the Number of 
Observations on a Time-Series Analysis of Quarterly 



www.manaraa.com

266 

Earn ings Data , " J o u r n a l o_f Account ing Research , Sp r ing 
1978, pp. 204-213. 

Meyer, John R. and Edwin Kuh, The Inves tmen t Decis ion An 
E m p i r i c a l Study, Harvard U n i v e r s i t y P r e s s , Cambridge, 
M a s s a c h u s e t t s , 1966. 

M i l l s , Wilbur, C o n g r e s s i o n a l Record—House, U .S . Government 
P r i n t i n g O f f i c e , Washington D . C , March 16, 1967. 

Musgrave, R ichard A., " E f f e c t s of Tax P o l i c y on P r i v a t e 
C a p i t a l Format ion , " F i s c a l and Debt Management P o l i c i e s , 
Commission on Money and C r e d i t , P r e n t i c e - H a l l , I n c . , 
Englewood C l i f f s , N . J . , 1963, p p . 45-142. 

Ne l son , C h a r l e s R., Appl ied T ime-Ser ies Ana ly s i s For 
Manager ia l F o r e c a s t i n g , Holden-Day, I n c . , San F r a n c i s c o , 
1 9 7 3 . 

N e t e r , John and William Wasserman, App l i ed L i n e a r S t a t i s i t c a l 
Models , Richard D. I rwin , I n c . , Homewood, I l l i n o i s , 
1974. 

New York Times, "U.S. Tax Trea ty With I n d i a Has 7% 
Inves tmen t C r e d i t , " New York, A p r i l 1, 1965. 

Nixon, Richard M., " S p e c i a l Message t o Congress on Reform of 
t h e F e d e r a l Tax System," P u b l i c Paper s of t he 
P r e s i d e n t — 1 9 6 9 , Washington D . C , A p r i l 2 1 , 1969. 

, Pub l i c Pape r s of t h e P r e s i d e n t — 1 9 6 9 , Washington D . C , 
December 3 0 , 1969. 

, Pub l ic P a p e r s of t h e P r e s i d e n t — 1 9 7 1 , "The Cha l lenge 
o f Peace , " No. 264, Washington D . C , August 15, 1971 . 

Patman, Wright , "Proposa l t o Re-oeal 7 -Percen t ITC," 
C o n g r e s s i o n a l Record—House, May 2 1 , 1969. 

P indyck , Robert S . and Dan ie l L. Rubinfe ld , Econometr ic 
Models and Economic F o r e c a s t s , McGraw-Hill Book Company, 
New York, 1976. 

P i t t s , James E. and Wil l iam M. Whitaker I I I , "The Impact of 
Tax P o l i c y on Inves tmen t Behavior in t he Chemical 
I n d u s t r y , 1951-1965," Decis ion S c i e n c e s , J a n u a r y 1971 , 
p p . 5 3 - 6 3 . 

Pechman, Joseph A. , F e d e r a l Tax P o l i c y , (3rd e d i t i o n ) , The 
Brookings I n s t i t u t i o n , Washington D . C , 1977. 



www.manaraa.com

267 

Posey, Clyde Lee, "An Historical Analysis of the Events 
Leading to the Establishment of the Investment Tax 
Credit and its Modification Through June 30, 1977," 
Oklahoma State University, Ph.D. dissertation, 1978. 

Raby, William L., The Income Tax and Business Decisions, 
Prentice-Hall, Inc., Englewood Cliffs, N.J., 1964. 

Report by the Comptroller General of the United States, 
"Investment Tax Credit: Unresolved Issues," PAD-78-40, 
U.S. Government Printing Office, Washington D.C, May 
8, 1978. 

Report of the Committee on Ways and Means, "Revenue Act of 
1978," Report No. 95, Washington D.C, 1978. 

Report of the Committee on Ways and Means, "Tax Incentive Act 
of 1931," Report No. 201, Washington D.C, July 24, 
1981. 

Report of the Senate Committee on Finance, "Economic Recovery 
Tax Act of 1981," Report No. 144, Washington D.C, July 
6, 1981. 

Resek, R.W., "Comment on Dhrymes-Kurz and Anderson," 
Determinants of Investment Behavior, (Robert Ferber, 
ed.), Natj onal Bureau of Economic Research, New York, 
1967. 

"Revenue Act of 1962," P.L. 87-834, U.S. Government 
Printing Office, Washington D.C, 1962. 

"(The) Revenue Act of 1964," P.L. 88-272, U.S. Government 
Printing Office, Washington D.C, 1964. 

"(1971) Revenue Act," P.L. 92-178, U.S. Government Printing 
Office, Washington D.C, 1971. 

"Revenue Act of 1978," P.L. 95-600, U.S. Government 
Printing Office, Washington D.C, 1978. 

(The) Revenue Act of 1978 and the Energy Tax Act of 1978, 
Prentice-Hall, Inc., Englewood Cliffs, N.J., 1978. 

Revenue Procedure 6 2-21, "New Guidelines and Rules for 
Depreciation," Internal Revenue Bulletin, C B . 1962-2, 
Treasury Department, Internal Revenue Service, U.S. 
Government Printing Office, Washington D.C, 1963, pp. 
418-486. 



www.manaraa.com

268 

Senate Committee on Finance, "Revenue Act of 1964," Senate 
Report No. 830, 88th Congress, 2nd Session, Washington 
D.C, 1964. 

Senate Report 91-321, Report to Accompany H.R. 12,290— "Act 
Temporarily Continuing Surcharge and Excises, Repealing 
Investment Credit, Etc.," Washington D.C, July 17, 
1969. 

Shanahan, Eileen, "Caplin Suggests a Tax Speed-Up," The New 
York Times, New York, January 12, 1966. 

Standard Federal Tax Reporter, Commerce Clearing House, 
Chicago, 1968, 1975, 1976, and 1981. 

Standard Federal Tax Reports, "Tax Equity and Fiscal 
Responsibility Act of 1982—Law and Explanation," 
Commerce Clearing House, Chicago, Number 36, August 25, 
1982. 

Stout, Gary Raymond, "Tax Policy and Capital Formation: An 
Empirical Analysis of the Potential Differential Impact 
of the Investment Tax Credit," University of Southern 
California, Ph.D. dissertation, August 1977. 

Summers, Lawrence H., "Taxation and Corporate Investment: A 
q-Theory Approach," Brookings Papers on Economic 
Activity, (Brainard and Perry, ed.) The Brookings 
Institution, Washington D.C., 1:1981, pp. 67-127. 

Sunley, Jr., Emil M., "Towards a More Neutral Investment Tax 
Credit," National Tax Journal, June 1973, pp. 209- 220. 

Taubman, P. and T.J. Wales, "Impact of Investment Subsidies 
in a Neoclassical Growth Model," Review of Economics and 
Statistics, August 1969, pp. 287-297. 

"Tax Equity and Fiscal Responsibility Act (TEFRA)," P.L. 
97-248, U.S. Government Printing Office, Washington 
D.C, 1982. 

"Tax Reduction Act of 1975," P.L. 94-12, U.S. Government 
Printing Office, Washington D.C, 1975. 

"Tax Reform Act of 1976," P.L. 94-455, U.S. Government 
Printing Office, Washington D.C, 1976. 

TEFRA:Tax Equity and Fiscal Responsibility Act of 1932, 
Arthur Andersen, Chicago, 1982. 



www.manaraa.com

269 

Tinbergen, J . , "A Method and I t s Appl icat ion to Investment 
Ac t iv i t y , " League of Nations I n t e l l i g e n c e Service , 
Geneva, 1939. 

Ture, Norman B . , "Tax Reform: Depreciat ion Problems," 
American Economic Review, May 1963, pp. 334-353. 

U.S. Bureau of the Census, "The X-l l Var iant of the Census 
I I Seasonal Adjustment Program—Technical Paper No. 
15 , " (1967 r e v i s i o n ) , U .S . Government Pr in t ing Office, 
Washington D . C , 1967. 

U.S. Public Law 92-178, Sect ion 50, Paragraph C, p r i n t e d in 
the U.S. Code Congressional and Adminis t ra t ive News, 1, 
92d Congress, 1st Session, 1971, p . 547. 

von Furstenberg, George M., "Corporate Investment: Does 
Market Valuat ion Matter in the Aggregate?," Brookings 
Papers on Economic Act iv i ty , The Brookings I n s t i t u t i o n , 
Washington D . C , 2:1977, pp. 347-397. 

Walker, C.E., Le t t e r to Senator Russel l B. Long dated 
November 12, 1961, excerpted in Journa l of Accountancy, 
February 1972, p . 72. 

Wheeler, James E . , "An H i s t o r i c a l Examination and Analysis of 
the Effects of the Depreciat ion Deduction and the 
Investment Tax Credit on F inanc ia l Repor t ing," 
Univers i ty of I l l i n o i s , Ph.D. d i s s e r t a t i o n , 1969. 

White, William H., " I l l u s i o n s in the Marginal Investment 
Subsidy," National Tax J o u r n a l , March 1962," pp. 26-31. 

Wunder, Haroldene F . , "Capi ta l Formation and the Investment 
Credit An Empirical Study," Univers i ty of South 
Carolina, Ph.D. d i s s e r t a t i o n , August 1978. 



www.manaraa.com

270 

VITA 

David Mitchel l Maloney was born in Newport News, 

Vi rg in ia on February 26, 1954. He at tended the City of 

Hampton publ ic schools and was graduated from Hampton High 

School in June of 197 2. 

In May of 1976, he was graduated magna cum laude from 

the School of Business Administrat ion of t h e Universi ty of 

Richmond where he earned the degree of Bachelor of Science of 

Business Administrat ion while concentra t ing in accounting. 

As an undergraduate he was e lec ted to Omicron Delta Kappa and 

Beta Gamma Sigma. 

Beginning in Ju ly of 1976, he was employed in the 

Richmond, V i rg in i a of f ice of P r i ce Waterhouse & Co. for 

three years as an audi tor and tax consul tant , during which 

time he was designated a Ce r t i f i ed Public Accountant by the 

Commonwealth of Vi rg in ia . 

In August of 1979, David Maloney entered the accountancy 

doctora l program a t the Univers i ty of I l l i n o i s . In December 

1981, he was awarded the Master of Accounting Science degree. 

While pursuing t h e Ph.D. degree a t the Universi ty of 

I l l i n o i s , he was supported by teaching and research 

a s s i s t a n t s h i p s and a Doctoral Disse r t a t ion Fellowship from 

the American I n s t i t u t e of Ce r t i f i ed Public Accountants. 


