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Abstract ) \

Canada has pursued during the postwar perio policy \

[

nggggg,n: 1tal cost allowances to stimulate private \
- |

investment. Faster write offs increase a firm's cash flows ‘
" |

and hence internal funds available for investment. These \

allowances reduce government revenues\§i?ce taxes are de- .

) * ferred. These deferred taxes have grown‘Fapidlyignd now
’ P
more attention is being paid to the effects of tax incentive

~
o

devices on investment and on government revenues.
In the thesis non-neoclassical models of investment ars
employed for an analysis of investment in two manufacturing

industries. One model emphasizes the inter @pendence of the
v investment and financing decisions of firms. - 30th sales and

\\\\\\\‘ external finhnce are significant determinants of investment
i

\\\\\ Y expenditures. The main conclusion of the thesis ig that
\\\\\\ accelerated write offs have playsd a limited fole in financing
k '\\\\\ investment. Instead, firms relied more on external borrowing

other financing methods which confer larger tax benefits®

\
\




. Résumé . \

»
5\

Le Canada a entrepris durant lé période d'aprés-guerre une
politique d'accélération de dépréciation des cofits du caprtal.Une
dépréciation accéléréé des capitaux d'une firme entrafne un accroissement
de liquidités et augmente donc les fonds d'investissements. Cette
politique réduit toutefols les revenus gouvernementaux puisque lesctaxes sont
différées. Ces taxes différées ont augmenté rapidement et maintcnant |
ltattention s'est fixée sur les effe ts de certains mécanismes \
d'incilations fiscales sur 1'investissement et sur les revenus du \

: \

gouvernenent, . \

¢

Dans cette thése les rodéles non néoclassiques d'investissenent
;ont utilisés pour'une analyse de l'investissement dans deux industries
manufactufiéros. Un des déux modéles mct 1'emphasc sur-l'interdépendence
de l'investissement et‘les décisions financiéres des firmes. Le chiffre

N\

d*affaires aussi bien que la finance externe sont d'importants déter-
minants des dépenscs d'investissement, La conclusion princivale de la
thése est que l'accélération des déprécictions a joué un t8le liwmité dans
le financeuent de l'investissement. Au contraire les firues ont préféré
v

1'emprunt externe et d'autres moyens de financement qui confer.nt un

avantage flscal supérieur & l'accélération des dépréciations.
3
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CHAPTER ONE .

INTRODUC TT ON

’

In a capitalist economy, investment expendijures play a
dual role. .They are components of aggregate demand and they
re&;l&in additions to productive capacity.  Unlike the con-
sumption component of aggregate demand, investmeht is rela-
tively unstable. Governments, concerned with maintaining
high levels of e@ployment as well as growth, see the need to
smooth out cyclical fluctgations in investment activity. In
the postwar period, most Western governments have pursued &
policy of trying to stimulate economic-growth by promating
investment expenditures.

One of the policies followed fér this purpose 1s the use
of tax, incentives to aiter the level and the timing of in-
vestment spending. These tax incentives take many different
forms: liberal depreciation #llowances, tax credits and direct
grants. In Canada the Federal Government has concentrated
its incentive programs on policies which provide liberal de-.
preciatign allowances. Changes in deppepiation policy are
employed to allocate resources between economic regions and
for stabilization purposes as well.l In 1975 the Federal

2

Government introduced a 5% investment tax credit”™ for in-

vestment in new buildings or machinery and equipment in the

—"manufacturing sector. Since 1977 certain regions in Canada

have enjoyed a higher rate of tax credit than other regions.

1




have been used to assess the effectiveness of specific tax in-

decision. A properly specified investment function is needed

Many studiesBCast doubts on whether tax incentives have
'succeeded in increasing investment spending in Canada. Any
assessment of tax incentive policy raises the question of the
determinants of investment. A theory of the investment be-
haviour of firms-'is needed to proQide direct or indirect

; . s . . 4
assessments of tax incentive policies. Interviews and surveys

centiwves. The survey technique yields answers which are of »

a general nature; survey respondents outline broad categories

of variables which affect their investment decisions, but in

-many instances the variables are difficult to quantify. But

while the method provides useful anéwers. interviews and sur-
veys do not reveal which variables do?inate the investment

.
to obtain direct or indirect tests of the effectiveness of tax
incentive policy. The properly specified'investment.equation 4
demonstrates the/changels through thch variables affect in-
vestment activity. An(analysis of the empirical parameters of
the equatioﬁ de%ermines whether tax policy has any influence

L4

on investment behavigur. 1In this thesis an attempt is made’

to examine the. effects of tax incentives within such a
framework. . .

Before some of the possible approaches to investment be-
haviour are considered the literature on tax incentives is
reviewed in Chapter Two. Special consideration is given to

accelerated depreciation, the common form of tax incentivesz

which governments -adopt.



ol d

«—--Theories of investmént behaviour‘;denfify'a number of

__variables as determinants of investment. Some of the vari-

ableg are output, sales, prices of capital goods, cost of
capital; profits, stock prices and leverage. Chapter Three
reviews three main theories éf investment behaviour--the neo-
classical theory, the flexible acceierator and liquidity
theories. “Thé fin;l section explores the link between
theories of investment and theories of finance and valuation.
The subject of financial structure and valuation of the firm
has bsen the fbéus of much controversy and this section is an
introduction to the topic. -

Chapter Four discusseg the choice of a theory of investj
ment appropriate to. the Caﬁadian'manufacturing sector. The
choice is basged onwthe;re%ical and institutional grounds; the
choice ofpgn.investment model must be determined by char-
acteristics which approximate as closely as possible the pele—
vant economic reality. Despite its widespread popularity the
neoclassic¢al model of investment is inap;ropriate for repre-
senting Canadian manufacturing investment. One reason for
the popdlarity of]the neoclassical mod2l is its apparent
abili®y to generd%e firm quantitative conclusions Qnathe‘
effects of tax incentive policy. One of the two models ex-
plored in‘Chapter Five is a simultaneous equation model. The
simultaneous equation model makes no such claim gbout the
effects of tax policy. Instead, the two models which form-the

N

baslis of the empirical analysis emphasize different but

complementary aspects of investment spending.




In Chapter Five, thgginvestmeﬁQ models are applied to
firms in the Canadian iron and steel and pulp and paper in-
dustries, The approach to the empirical work is ?ssentially
a micro/one. Micro étudies allow one to concgitrate on the
determijnants of investment within particular subgectors of
manufagturing. There is no reason’to believe thaf cach manu-

facturing sector has the same investment function. The empiri-

cal wonk throws light on the following: how well the in-

vestment model explains the behaviour of the sample firms;

whether| the determinants of investment are related in hy

way to the model implicit in policymakers' minds; whetier

ges succeeded in increasing the level of investment

-

tax ch
. Spendin
Chapter Six provides supplementary evidence on‘tHe effacts
of tax 1 centlve policy. The chap%er explores the reasons
why changes in depreciation policy have @ad limited sugcess.
The regression results indicate that inVestment is simul-
taneously |determined with two decisions. The other declisions
are the d bt-equity and dividend-retention decision.\ The
Canaé}an Gbvernment attempts to influence investment by i{in-
cre551ﬁg‘c sh flows with 1ncrements to depr001at15n alloe ances.
The additipns to a firm' S cash flow are relatlvely small 6&{
pared to
of the _chdpter coﬁsiders the impact‘of inflation on depre-
ciation allowances. The statistical evidence suggests that
faster write offs had the unintend2d effect of cémpensating

firms for] depreciation allowances based on historic costs.

3

e size of major investment budgets. One section \\\\\
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Another section examineg estimates of the cos%s of tax incen-
tives to the Federal Government. The chapter concludes with
suggestions for further study.

The thesis prdvides three main contributions to the study
of investment behaviour in fhe Canadian manufacturing sector.
The first contribution is the estimation of investme£%7equa-

tions for two groups of firms in the Canadian manufacturing

:ﬁw
industry. Published studies of investment behaviour in ‘

*

Canadian manufacturing concentrate on an aggregative approagh, ‘
e.g. total investment in structures and equipment in all inl
dustries or total investment in the manufacturing sector.len
certain circumstances the aggregative appfoach is desirable,

but the approach requires too many heroic assumptions. Micro
studies have much to offer by highlighting the contrasﬁing
behaviour of firms in different industries.- The micro -
studies provide direction for selective tax incentives rather

N

than global incentives to all manufacturing.
Anotherlcéntribution is the use of a non neoclassical
//ygael of investment to assess the effects of tax incentive
policy. Non neoclassical models of investment are demonstrated
here to be good alS:rnativeé for investigating Canadian in-
vestment behaTiour. Most of the previously published studies
utilize the neoclassical model of investment which is in-
appropriate for the Canadian reality. The rieoclassical model
has BYeen shown elsewhere5 to yiéld misieading results if its

assumptions are not modified to fit the particular economic

environment under study.

Pt

=
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The third and most important contribution is the attempt
to integrate real and financial aspects of the iﬁvestment pro-
cess in a simultaneous equation model. Published studies on

Canadian investqent are all single equation models. Single

equation models fail to capture all the elements in the in-
vestment decision. The simultaneous approach is a better

approximation to the real world behaviour of firms.

s




FOOTNOTES

\

lSee Cohen (1974) for a discussion on the variety of
uses the Federal Government makes of capital cost allowances.

%See Chapter Two below for definitions of an investment
tax credit and accelerated depreciation allowances.
\JSee recent studies by Johnson and Scarth (1979); Mendel-

sohn and Beigie (1976); Bird (1980).
»
See Helliwell (1966), Tax Measures Review Committee

\

(1975). ,

5See McFetridge and May (1976) who‘have to modify the
neoclassical model to fit the Canadian manufacturing sector.
See also Loranger (1976); Schramm (1972) shows the neoclassi-
cal model to be unsuitable for investigating investment in

s

the French manufacturing sector.
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/ CHAPTER TWO

/A BRIEF SUMMARY OF TAX INCENTIVES

" I. INTRODUCTION \\

o Tax incentives:%6‘stimulate ﬁk@vate investment have been

i \ "in use in many countries for a considerable period of ‘tirte.

]

These incentives are introduced for two main reasons: to

alter the level of investment spending and to Stabilise cycll-

cal fluctuatlons of 1nvostment. Over this period, numerous
»rlters have presented a fair amount of theoreticallarguﬁents
to justify the use of tax incentives. This chapter attempts

to review the main contributions to this body of literature.
| - .
Sections IT and III present the arguments.in a qualita-

/ ' .
tive manner. The sections concentrate almost entirely on
/

aocelerafed depreCLatlon and tax credlts. Section IV outlines

tax 1ncqnt1ves w1th1n a Canadlan setting and Section V pre-

/
¥ ‘- sents some empirical results on the ‘effects of tax incentives.

[

'The remainder of this introduction is devoted to a brief

description of tax incentives. <

: : - S : .
Tax incentives can be def}ned‘as specific provx;{ons‘ln
\ ;o [

B the Income Tax which allow gaXpayers who do certain things to

reduce their taxable income or to qualify for lower rates of
’ /

. o taxes. Tax incentives are part of a broad category of sub-

sidies which can be describéd as tax expenditures.l The

>

Ty 8

O
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&

incentives are introduced into the tax system to achieve some
stated goal, The godls are: to raise the level of invest-

ment expendi tures, to agfpre a reallocation of investment
P \\ JURE. < - ‘
spending between sectors; aﬂd\jg stabilise fluctuations in

~

investment activity. The underlying rationale for the use

of investment tax incentives is based on the distribqtional2

effects of the corporate income tax. Pigou3 (19 distin-

. 7 \ \ \\ .
gulshes two effects of a tax, an announcement effect and?DT\\\\

income effect. The annquncement effect arises because most
taxes are tied to a péfticular base. "hen a tax is imposed,
. P \

the government makes it expensive to be associated with the
base. Thus taxpayers are induced to change the size of the
base. The income effect leads to a reduction in private
disposable income and an increase.in government revenues.
Tax incentives are designed to reduce the income and announce-
ment effects of the corporate income tax.

Tax incentives are based usually on ;utput, inputs or
profits. The most common forms of tax incentives, accelerated
depreciation allowances and investment tax credits, are rela-

ted to the inputs of a firm. The investment tax credit allows

a firm to receive a credit against taxes equal to a specified

°

 amount of the cost of new capital equipment acqﬁired. A

system of accelerated depreciation permits a firm to claim
depreciation allowances in excess of actual depreciation and”
hence reduce its taxable income. These two incentives are
linkéd to the purchase of capital equipment used by the fifm.

A second class of incentives is based on the profits

~——

T




10

of the firm. 1In tpis case the reduction of the firm's tax
bill is achieved notwithstanding the amount of expenditﬁre

the firm undertgkéét Redﬁcéions in corporate taxes or a:full
exemption from téxes (tax holidays) are both examples of this
type of policy measuré. Canada has reserved the use of tax
holidays to stimulate investment in specially designated areas.
Tax holidays are usually givenﬁfor regional development pur-

s

poses. An example of an incentive based on output is the so-
/ !L\". - -
called "production incentive", empFoyed in Canada in the early

- -
- % A_w
e

\\\\\\\\\\\\‘\ 1960's. The incentive providéed for a tax reduction based on
 the level of sales-~-and hence gutput--of a firm. See Bird

\

A

7

Y

\\\\T19Q5) for a discussion of the Canadian experience with the
\ .

tax inéEh ive for sales.

5

At this ﬁﬁinﬁ, it i§ convenient to define a number of
terms which are discﬁésgd in the hext section. Accelerated
depreciation is considered\és\"an? method of deliberately(
speeding the rate at which the\g?iginal cost of asse%s (less

i

L
any salvage value) may be deducted from-taxable income. The

~

_usual methods of computing depreciation aliBWaqges are the
,’;ﬂwstraight line method, the décIining’balance metﬂad\gpd the
sum of the years' &igits method.” One way of accelerating
depreciation allo&énces is to shorten the life of an asset -
@or tax purposes. For ekample, consider a building which has
an expected economic life of 40 years; for tax purposes\a
firm is allowed to deﬁreciate the building in five years.
During the postwar period, the United Kingdom\intro-

duced programs of initial allowances and investment allowances.

6
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With an initial allowance, a firm is able to deducu an amount

over and above normal allo%ances durlng tMe first year of.

acqu1s1tlon of an lnvestment good. The amount reduces deduc- \

- l

tlons made in lateb years. | In the case of the investment ;
! i

allowance, the flrd is permltted to claim an\extra proportlon

of the cost of the lnvestment in the flrst year. - TFor the in-

vestment allowance, there is a net addition to depreciation

ellowances and for tax purposes a firm can write dff an

amount greater than no}mal allowanqes. These changes in de-

preciation policy help to reduce net income for ta; purposes

and thus tax liabilities for a firm. . o ] ‘

The investment tax credit allows a firm to reduce taxés I
!

payable by an amount equal to a specified proodftlon of iﬁ~)
vestment undertaken. When the investment tax credit was intro-
duced in Canada in 1975 the rates were initially set at 5%.

Usually there is an upper limit to the amount of-.tax credit

1

which can be claimed in any one year. Taxpayers are allowed
to carryforward unused tax credits and in Canada the carry-

forward period is five years. .In Canada the investment tax. L

-

credit reduces the cost of the investment that may be used

’

for purposes of capital cost allowances.7

Other types of tax incentives are for example direct
grants.-reductidns in sales taxes on machinery and equipment
and special incenti;es to retain earnings in a firm. 3Bird
(1980: Chapter 3) provides a taxonomy’which summarises the
major categories of tax incentives. Generally however most -

-

writers and policymakers concern themselves with depreciation -

policy and tax credits. d

\\\




o

a

II. ACCELERATED DEPRECIATION

Economists have recognised for a fairly long timea/tﬁe
effect of changirfg depreciation policy on iqvéstmg, expendi-
tures. Kalecki (19&4)9 suggested th; use of adcéleratéﬁ ae—
preciation to stimulate private investment; he consideréd the
approach as one way of achieving and maintaining full empioym
ment in a capitalist society. K;lecki felt that the pressure
of the income tax could‘be reduced by allowing-firms to
deduct immediately from taxable incoﬁe all investqent in
fixed capital. The deductions would be applicablé for both
expansion ;nd replacement investment expenditures. Kalecki's
proposal is equivalent to the depreciation method known as

10

expensing. He also suggested the need for loss carryforward

provisions in cases where taxable income could not absorb the
dedudtions. Kalecki outlines the expensing proposal as one *
among other proposalg for attaininé full emplqyment. Hg does
not give a formal statement of the_assumpfioﬁé needed, for the
proposal to work. Instead érown~(l9h8) combines the Kalecki
proposal with earlier work by Domar and Musgfave (1944) into
/"anmope formal épproach:‘ ‘
Brown (1948) considers a number of questions: what

happens.to investment ihcgntives whén:g pfopo;tional tax is

z

- - - o ' -
levied? Can these effects be neutralized by changing depre-

£

ciation guidelines? Brown, as'sumes conditions of certainty oﬁ
. i -
lJ_‘,by the government.

futire income and perfect loss offset
Firms engage in profit maximising behaviour so that an entre-

preneur invests up %o the point where the cost of a marginal

oy
!
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equal to the cost of this investment.
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investment equals -the yield from this addltlonal
This condition requires that %he present value

ts from the marginal addition tO'ln-

As a rate

the entreprenéur uses the rate of interest hel

must pay on borrowed funds, In the absence of an income tax,

the following conditions must hold: -

where

The

4

C = RA°

rcost of a marginal investment

is constant over the 1life of the investment

present value of a dollar a year for n years

discounted at the rate of interest "i"

economic life of the investment

& &

(2.1)

* prospective annual net receipts per year where R

introduction of a proportional tax will reduce the

\

yields from the investment and make some unprofitable., UWhen

a proportional tax is imposed equation (2.1) is altered:

number of years over which the investment can be "y

C=RA-t(R-%)A .
where ‘
-t = rate of. the proportional tax
4 . ,
depreciated for tax pu;poses
T 4= n'? ‘ |
ée@mit&ng equ;tibn (2.2)
~
" c(1 =A% = ma1 - 1) ‘

r

(2.2)

N
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Using equation (2.2a) one can compare tﬁe cost of the invest-
ment less thi present value of depreciation deduc%ions with
- fhe'present value of expecfed net receipts less tax. For the
proportional income t to have a qeutral‘effect on investment
) incentives, the present value of depreciation deductions
- L]
should reduce the cost of the investment by an amount propor-
. @ ) tionate to the rate of the tax. In terms of equation (2.2a)
: thi-s octurs if At/d = t or if % = 1.13 Given equation (2.2a),
the smaller is %% (the present value of the depreciation
deductions), the greater is the disincentive %o investment.
The disincentive arises because both depreciation deductions
and tax deductions are spread over the life of the investment.
Discounting the deductions into the present reduces the pre-
sent valug,of the annual amounts. For a given'rate of dis-
AC

count,.zf-is smaller the longer the life of the investment;

for a'given d, the present value of the depreciation deductions

- X
is smaller, the higher the rate of discount. If the depre-
ciable 1ife of the investment is shortened the disincentive

effect of the proportional tax is reduced.

In the !imit, an investmerit can be written .off in a year--

B

the expensing method.' For the limiting case e

; 1 n=d= 1
| and ' A =1
f .
' = At o~ '
‘ Thus C(L-3") = RA(L - 1) (2.3)
becomes . C(1 - %) = RA(1 - t) ¢ ‘ (2.3a)
Cor c = RA . (2.3b)
‘ 23“ "
~ :
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'In the limiting case, the ﬁretax equalities of equation (2.1)
are maintaingd and the pfoportional tax is neutral in its
effect on investmeﬁ;TIu\\}Q practice, firms are rdrelyl5
allowed to write off their investments in one year. At pre-
sent in Canada manufacturing firms write off new machinery
and equipment in two years. ‘

In his analysis Brown distingui'shes new and*;eplacanent
in;éstment{ unlike new investment, replacement investment in-
volves the retirement of an existing capital ésset when the
Investment is made. In the absence of an incoqe tax, there
"is no difference between the decision to carryout new or re-
plécement investment. Once taxes‘are introduced, the unde-
preciated cost of the old investment affects the investment
decision. Consider a firm which decides to replace a capital
asset beforf it is fully depreciated: The firm can claim the
undepreciated deductions immediatel&;\the firm can also claim
thg\depreciation deductions for the new ‘capital asset. 3rown
sho@é”that under certain'condi;}ons, the present value of the
depreciation deductions from the.old asset plus tﬁeqiresent
value of -depreciation deductions frq@ the new asset can re%yce
the'cost of the replacement in proportion to the tax. His
hypothetical éxamples illustrate that the present value of
the depreciation deductions from the old asset is higher, the
higher the percentége of the a;set which is undepreciated and
the greater its length of life,. .L

In practice ZZEAgiftinction be wee& nevw and replacement

investment is not“ds simple as Brown\describes it. iuch of

f
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new investment contains elements of replacement investment.

Brown makes no assumptions about the capacity and efficiency

of the, replacement; in many instances however when one capi tal
asset is discarded, a new and better one replaces it." To the
extent that one can distinguish the two categories, a firm

which makes more replacement. investment has an advantage over

.the firm with less replacement expenditure. Similarly the

well established firm has a relative adva.ntage over the new

fz.rm because the 1nvestment e)tpendltures ;f the former con-
51st of "large amounts of replacements. j

A major assumption of the analysis so far is the existence
of perfect certainty; once uncertainty'is intrc;duced into the
analysis, the results obtained depend on ‘how the uncertainty L 2
is incorpora'ted into the analysis. Brown discusses a n:mber
of p0351ble outcomes and concludes that under a situation of
economic life dnpreca.atlon, lncentlves to invest are more -
adversely éffected, the greater the uncertainty of future in-
comé. Similarly. the new firm is more adversely affectte;d than
the already established firm.

In his analysis Browh reeognises that -a policy of liberal
depreciation allowances would-involve substantial revenue
losses for the government. He e:rgues correctly that a choice
between accelerated depreciation and other tax incenltives '
ml;St take into account the revenue losses. One should weigh
the revenue losses against other forms of tax reductions which
would yield a similar stimulus to private investment. -

There is one implicit assumption which underlies the

t
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previous analysis. The assumptiQn is’that no variables are
affected by the imposition of a proportional income tax, In
Pigou's terminiology (see p. 9 above), the announcement
effects of the tax &re small enough to be neglected, The
assumption may be true for small”tax changes. When tax
changes are large however, the assumption is rio longer valid.

This is a criticism which is applicable to most tax incidence

‘studies. See Sumner (1973a) and Kraus (1972) for a different

.

épproach.

Brown's analysis examined the case of a single invest-
ment for a single firm. Domar (1953a; 1953b) and Eisner (1952a;
1952b) extended the analysis to include growing filjmsl6 and
more fhap one investment. Thé Domar studies concentrate
on the relationship between accelerated depreciation and hor-
mal depreciation. For a growing firm, normal depreciation

allowances:are more than adequate to finance replacement in-

"

-vestment. 0On the basis ¢f data for United States, Domar shows

_ that normal depreciation allowances will finance generally

about go% to'éo% of the inveshnegt in fixed Eapital of ‘a
growing firm. This result depends on the rate of growth Qf
investment (r) and the léngth of life of the investment (m).l7
Another result which follows from kis analysis is that if

retained profits and investment grow at the same rate, a

[

growing firm can finance its own investment program., For

given values of r and m, the ratio of accelerated déprecia-
tion allowances to normal depreciation allowances (D'/D) also

ledds to interesting results. For example if r = 5% arid m = 30,
" -

// ’
- ) /oo
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ﬁion. The rela%ionship is stabilised at the end of the period

m' = and continues provided that the firm grows at the rate
!

r = The D'/D ratio is higher for a given m and m' and a

higher rate of growth of investment; ‘the ratio is also higher
if the tax life is shortened for a given r and m. Thus in-
‘creased funds from liberal depreciation allowances make it ,
egisier for a firm fo finance its investment needs. TFirms must
ave\fhe necessary %axablg‘income to absorb the depreciation
deductions otherwise liberal depreciation policy is of lit;le
value to them. Domar makes a strong case for the importance
of ACCelerated depreclation for new firms. Yet new firms’may
take a long time before they have sufficient taxable income’
to be able to take advantage of accelerated dé;reciation. ‘
-0nly the existente of long loss carryover periods can make '
accelerated depreciation important for new firms. Otherwise,
accelerated depreciation may lead to the growth of existing
large firms; further, there can be no assurance that liberal
depreciation allowances will ensure the survival of new firms.
Eigner's 1952 studies are in the spi;it of the Domar -
studies, but Elsner is not as optimistic as Domar is on the
role of faster writeoffs. Eisner does not believe that the
rate of investment necessarily will increase because of a
policy of liberal depreciation allowances. FEisner recognises
that acceléfated writeoffs postpone taxes and %ead to an

4

increase in the level of investment for some firms. However
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he believes that‘accelerated depreciation would increase the

rate of growth of investment only if depreciation allowances -
are important for é firm's investment ‘decision.18 This point
is extremely important Secause therégbsequent discussions in
the next chlapter show that depreciation allowances are rela-

tively unimportant in the. firm's investment  decision.

Kater work on accelerated depreciation consists of minor

add¥tions and elaborations of the main points. 3rown (1955)
ines different methods of accelerating depreciation and
finds only é négligible advantage for the sum of the years’
digits m?thod.19 “Brown\;s also gonoerned about the large
revenue losses which the government experiences with a sy sten
of liberal.depreciation allowancés. He questions whﬁther in-
vestment expenditures wauld grow at a rate high enouéh to
recover the loss in the tax base.

Goode (l9i§lﬁp§o§ides a systematic statement on accelerated
depreciation\and investment incentives. He favours accelerated
depreciation because of its "selectiveness." Accelerated

-depreciation is comparable to a selective reduction in tax
rates., Nevertheless a change in depreciation policy is éuperior
to changes in tax rates because the policy can be confinea to
new investment. Similarly accelerated depreciation is superior
to changes in interest rates. For interest rate changes:will
affect many other variables apart from investment--in parti-
cular the bond market, real estate values and possibly foreign

exchange flows.

Liberal depreciation policy has one attractive feature
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for most of i;‘,s proponenté. Liberal allowances represent as
it were a "legitimate method|of tax avoidance."%° One cannot
overemphasize this feature of| such a policy. From the view-.
point of the firm the costs of the accele‘rated*allowances, a
hic{den subsidy, are not reveal\\ed to “the average taxpayer.
There are enormous political alVantages to be gained here.
Liberal allowances are a substiltute for the reduction of taxes
of the more profitable firms which claim them; at the same
time the firms do not encounter the adverse publicity associa-
ted with corporate handouts. ) }

Thi; brief -review of the literature on accelerated de-
preciation is by no méans an exhaustive one. There is some
neglect of special depreciation schemnes adopted in particular

<

countries: the Swedish scheme (Shelton and Ohlin: 19‘52);
the British experience with initial and investment allowanpgs
(Black: 1959) .and the West German experience (We rtheimer:
1957) ., Similariy there is no discussion of accelerated de-
preciation and incentives for innovati\}e invéstment. Perhaps
the most important om;ssion is the relationship be/tween depre-
ciation and price changes. Given the double digit inflation
of the 1970's, there is some evidence that inflation makes
normal dep;é;:iz;tion a'llowanceﬁ‘based on historic costs, in-

adequatek. Further, the taxation of net income calculated on
the basis of such ﬂallowances is in part a tax on capital.
Accelerated depreciation may be viewed as a device for com-
pensatlng firms for the rising prices of capi<al goods. This

aspect of deprematmn allowances is ta:(en up in Chapte}f‘ Six.

[}



III. TAX CRZDITS

The literature on investment tax credits is less exten-
sive than that on accelerated depreciation. The literature
grew a l a res‘:ult of changes in the Umted States Tax I aws in
1962. At that tlme a 7% investment tax credit was introduced.
An investment tex credit prowvides for a reduction in taxable
inco‘mg based on a propo‘rtion of the cost of the inv.estrrllerit.zll’
The ra\‘te of the investment :cax credit generall‘y ranges from :

% to 320%. Chase (1962) outlines the effects of' the tax credit
for investment outlays.

Chase distinguishes inceg‘ci\}ezz effects and income effects
of tax credit. A tax credit on all new investment would re-:
duce the cost of new capital goods for any firm with the
necessary taxable inco‘me. The incentive effect of the tax
credit changes the after tax rate of return on the particuiar
investment. The income effect is very small and depends on
the rate of the tax credit, If one assumes that the invest-
ment tax credit will be a permanent feature of the tax systenm,
then a tax credlt on all new investment has a greater effect
on short term than on long term investment. This is because
"over a given period of time a number of short lived j.nve[stments
will earn the cred-it oftener than a series of long liveq in-
vestments. |

© A fur{;her distinction is made between a tax credit for .
a.il new investment and a tax credit for net investment. Net

investment is defined as investment over and above current

depreciation. In the case of net investment, the effect of

o
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t

the tax credit will be lass than a gredit on all investment.

<

Here the base of the credit is smaller than in the previcus

case.

One problem with the net tax credit is the possibility

\

of "bunching of investment." For firms could alter their

_____1nvestment timing togfggsmfp}l”advantage of the credit, in

S

the years in which depreciation is low., At the same time if
firms are allowed to expense their investments, net investment
is zero, In such a situation a net tax credit is of little
value.

On the basig$ of diagrammatic analysis, Chase shows that
tax credits will increase aggregate investment. For each firm
the increaded investment will depend on whether they are
growing, stable or marginal firms. Chase uses numérical
example; to show that tax credits and accelerated deprecia-
‘tilon are substitutes rathgr than complements for each other.

The fax credit is similar to accelerated depreciation ‘
because of the hidden subsidy eleﬁent in both of them. As a
subsidy linked to taxabie profits, only firms which have tax
liabilities can take advantage of the credit. In a system
with differential tax rates, the subsidy means more to firms
with higher marginal tax rates. And firms with higher marginal
tax rates are generally the ones with substantial profits.

Just as 1s the case with accelerated depreciation, the tax
credit appeafs to favoﬁr corporate giants.

The investment tax credit also reduces government revenues.

»

Brown (1962) demonstrates that thq tax credit is a more .
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effic@ent metﬁod of increasing rates of investment than
accelerated depreciaﬁion. His criteria is maximum stimulus

per dollar of revenue losf. The assertion 1is proved23 best y
with hypothetical examples based on assumptions about the

rate of growth of investment, the rate of:the tax credit, the
discount rate.and the durability of the investment. The
revenue loss for the government from thé tax credit\is per-

manent; similarly the revenue loss from‘gccelerated deprecia-

tion is permanent as long as the rate of investment is growing.
/

~

Brown shows that given certain assumptions, the loss from
accelerated depreciation is greater than that from an invest-
ment credit given the same rate of investment. He concludes
that if tax incentives are to be employed, the tax credit

should be maintained.

L9

Not all writers are favourably disposed towards tax in-
gentives, even fhough thej a?cept the use of tax incentives
in principle. Bird (1965):is concerned that very little
testing is carried out concerning unintended distortions which
migh? result from new incentives; Edelstein.and Bernstein
(1961) object to accelerated depreciation because it leads to
a reductioﬂ in the free play of }he market; Slitor (1953),
cautions against undue dependence on generous depreciation
rates to achieve increased investment. Such a policy leads
to inequities in the treatment of smal} versus large firms;24 T

those firms who benefit- from the polic& are generally large

W

profitmaking firms; Kierans (1960; 1972) insists that tax

incentives have contributed to Canada's ownership and un-
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employment problems. Governments rely on tax incentives (in
Eisner's view) primarily because "it is poelitically more
expedient to affect the incidence of taxation...by this subtle
method...;bout which the average voter cannot be expected to
be well informed, than to alter existing tax rates in favour

25

of corporate income." A

IV: TAX INCENTIVES IN CANADA 1945-1978

Table 1 below provides a chronology of Canada's experience
with tax incentives in the postwar peri&ﬁ. The table indicates
the almost exclusive reliance on accelerated depreciation26
to 66tain changes in different categories of investment ex-
penditures--changes in innovative investment, changes in ex-
penditures on pollution equipment aﬁd changes in regional in-
vestment. During this period, one can distinguish three
phases in Canadian tax incentive policy.

Between 1960 and 1966 the Federal Government introduced
many incentives to stimulate investment. [Most of the programs
of accelerated write offs were introduced for initial two year
periods. However the programs were generally extended for
longer periods. 1In the 196Q-l969 period, aeferred capital
cost allowances were imfosed on certain sectors of the economy
as a means of restraining investment Spending.27 Since, 1974
tax incentives have been extended indefinitely beyond their
or}gin%l expiry *dates. This is the case with the investmggt
tax credit and accelerated capital cost allowances. Both féx

incentives have continued uninterrupted for almost six years,

unaffected by sudden fiscal policy changes, It remains to be

-
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/ TABLE 1 L L
TR Chronology of Tax Incentives in Canada
1945-1978
_ Date Incentive
22-3-49 Introduction of system of Capital Cost Allowancas
-
b i 10-4-51 Deferred Capital Cost Allowances on certain
' classes of assets
20-12-60 (1) Two year programme of double depreciation

~allowances for certain classes of assets

(1i1) 100% write off for Research and Development
expenditures of a capital nature

, 20-6-61 ~  Reequipment and modernization allowance for manu-
: . facturing and processing firms

1lo-4-62 k\(i‘) Production incentive-

(ii) Extension of double depreciftion allowance
for another year : “

- (iii) For Research and Development Expendi ture
an additional deduction of 50% of the
increment of total expenditures over a
specified base year (1961)

" 13-6-63 (i) Faster write off for certain classes of
" . assets for manufacturing and processing
S firms, located in specially designated
e ) areas

[, ?

(11) Three year tax holiday for firms located in
speckally designated areas :

. (iii) Accelerated write offs for buildings,
U ~ machinery and equipment

:The +three provisions replaced the l961/provision and (ii) 'of
1962. These provisions were extended continually until April
1st 1967 when they were allowed to expire.

26-4-65 (1) For Research and Development expenditures:
A tax credit of 25% of capital expendi-
tures.plus the amount by which current
expenditure is greater than that of a
base period. This replaced (iii) of 1962.

kN §
!

- .iH%‘ik }
e
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29-3-66
3-6-69

3-12-70

18-6-71

TAX
REFORM
YEAR

-

14-10-71
§=5-72

23-6-75

26

Incentive

(j.i)r Two year write off for assets acquired pri-
marily for the reduction.of water pollution.

(i) Deferred capital cost allowances on certain
classes of assets, for an 13 month period,

. v
Two year deferral of capital cost allowances on

commercial buildings in selected areas. -

(1) 115% valuation of new machinery and equipment
for capital cost allowances for the period
4-12-70 to 313?2

(ii) Two year “write off for assets acqulred prl—
marily to reduce air pollution )

() A small business ircentive for Canadian con-
trolied corporations: 25o tax rate on
first 350,000 .of taxable income. /Com-
pared to general corporate tax rates of
21% on first 335,000 of taxable income and
50% on the excess. .

{1i) Rgductlon in top marginal corporate tax rates

by 1 percentage ppint annually to 46% be-
tween 1972 and 1976.

W}S‘cut;in corporat&a taxes effective 1/7/21"31/12/72 ”

(i) * Two year write off for new machinery and

! . equipment to replace (i) of 1970. This
meagure has been extended indefinitely
beyand the original December 1974 expiry
da.‘te.

ii) Cut in top marginal corporate tax rate. for
manufacturlng and processing firms to 540%
and to 20% for" firms eligible for small
business deductlons.

(

|

% .

%% Investment Tax. Credit to manufacturing and
{
|

other sectérs for investment mad® between 24=6-75 o

and 30-6-77. [fShere is an upper limit to the
‘, amount that can be”deducted in any one year.

The investment teﬁcmcr‘edit is extended for a further
| three years to- 180. The rate of the tax credit
'{'s incredsed %c 72,0 in some areas and 10% in
rothers. .




28-11-78
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Al

Taxpayers are allowed an additional allowance
of 50% of any increase in their current and
capital expenditures on Research and Develop-
ment in a year that exceeds average Research
and Development expenditure over the previous
thref year period. '
}
The tax credit is extended indefinitely beyord
its June 1980 expiry date. The basic rate is .
now increased to 7%; the rates are also set at
10% and 20% in special areas. <

{ . 4

Note: The table presented above details the main tax incentives

introduced by the Federal Govermment; the listing is
not an exhaustive one. Matziorinis et al (1980a;
1980b) tabulate corporate income tax changes and tax
depreciation rules applicable at Federal and Provin-
cial levels in Canada between 1949 and 1979. 1In
their tabulations close attention is paid to the
following: the date of announcement of the tax
changés; the 'date on which the tax changes became .
effective and the expiry date.

Budget Speeches, _House of Commons Debates 1949-1978,

° O’ttawa ]

o~
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seen whetger the certainty of the allowances will have affected:

investment spending.

The details outlined in the table show that pollcymamers

have a certain vision ‘\of the 1nvestment process. Those who

dictate the direction of«ifonomic policy in Canada appear to

view tﬂe investment process in a different }ight from the ;
theorists in the next chapter. Despite changes in govern-
ments over the postwar decades the views on investment and its
determinants have reﬁained relativély consistent.. One can
identify at least three assump tlons in the pollcymaxers’% -
view of the investment process Edch assmvptlon ig- smbstan— ‘
tiated by references| to the Budget Speechesgg and Financial

Statements during th perLod The assumptions are as follows:

(a)

o

' position. This assumption implies that the

- policy begins to take effect, However all other

28

- /

Profltable 1nv tment opportunltles ex1st but

the delete ious e#fects of the corpotrate income tax
must be mi 1gated to 1mprove a firm's cash flow
factor restraining investment gpendmng is 1nadequato
retained e nlngs

Lags in the investment process are almost non

existent, f firms make any adjustments to main-

tain an optimal investment policy, the adjusiment

32

. ’ .3 .
is instant eous.3 In one instance there was

some recognition that time may elapse before a

speeches stress the immediate impact of the parti-

cular policyl.




d

»"/ ’ - 3 ’ 29

e @

go lnto effect 1mmedlate the reality is quite different.

Budget speeches 1eave thiéémpression that economic pdlicies
The lags in fiscal policy are not as long as those experienced
in the United ‘States, bu%“delays do. in fact take place.33 De- .
lays may occur from three to six months. LConsLder the case
of the 1972 tax changeszu which were a reaction to the United

States Legislation on Domestic International Sales Corporé-

tions. The changes were introduced‘on 8 May 1972; final regu-

lations were passed by Order in Council on 30 Adgust 1973.
T - ' - 2 o v/
The delays experienced are orie aspect of a growing di'ssatis-

I3

faction with tax changes and the le

Islative protess. Tax

L3

"practitioners are becoming more ncgrnedaé about delays in

V4

fiﬁal“Wﬁfdrng‘and~1nierpret fon of tax changes.

(¢) The relatlénshxp between investment expenditures

and cash flows is symmetrical; Increased cash
flows stimulate investment, expenditures, reduced
cash flows will lead to .a decline in investment.

)

The policy of deferred depreciation has been used on a number
of occasions36
follow that‘removing the iylowances in a boom would deter in~

vestment much since nany firms will go ahead if they can get

funds elsewhere at a reasonable cos't:."37 Although there is

\%ittle empirical "evidence to support the. symmetry between

falllng cash flows and 1nvestment policymakers belleve the

[

symmetry exists., -

k Canadlan pollcymakers also belleve that investment should
\
remain at a cértain level of Gross National Product. At no
’ ‘ . P

“

as a stabilization tool. "It does not necessarjly
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]
time is there any explicit expression of what that level is;

yet careful reading of Budget Speeches leave the impression
N N

. that’ the 1956-1957 investment levels are the benchmark to

compare with other periods.38 The 1956-1957 investment levels
average 26% -of Gross National Product. The tax measures of
the 1960's were directed primarily at’ﬁéintaining the high
investment levels of the mid 1950's. Despite the attempts,
investment has fluctuated (at) around 22% of Gross National
Product.39

Policymakers also believe that faster write offs will
stimulate all cétegories of invéstment spending e.g., invest-
ment for regional development, expenditures on pollution con-
trol equipment, expenditures on innovatiyé investmenf (R and D),
Sinée 1961 Canadian firms have been allowed a ioo% write off
for R and D expenditures of a capital nature; and a 25% tax
credit since 1965. Despite the generous treatment, R and D as
a percent;ge of GNP between 1961 and 1975 totalled approxi- (
mately l%.uo In 1978 the Federal Government found it necessary
to allow further generous treatment~for innovative investment,

The main characteristics of the model described above
are: the positive relationship between internal cash flows
and investment and the short time lag over.which investment
responds to changes in its determinants. The model is a fair
representation of the words and act&ons of policymakefs. It

bears, however, little resemblance to the theor=tical models

discussed in the next chapter.
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V. QTHER ASPECTS OF TAX INCENTIVES.

A number of probléms are immediately apparent when one

considers the quéntitative aspects of tax incentive policy.
To answer questions 'on the impact of tax incentives, one
could use hypothetical’rengts or discuss actual cases.‘
Husgrave (1959), Goode (1955), Brown (1962)--all based their
agruments for and against tax incentives on hypothetical
examples. In one example Goode compares different deprecia-
Zion methods. He makes assumptions about the depreciable

ife of an’'investment, the discount rate and the marginal tax

. . »
raté. Goode then compares the different depreciation methods

/

paying close attention to: the length of 4the pay-off period,
the type of investment favoured (short or long lived).” Hypo-
thetical examples are poor substitutes for actual case studies
and real exéﬁples are preferable.

Some studies employ interview ahd questionnaire techniques
to analyse the effectifeness of tax incentives. Corﬁer and
Will}ams (1965), Helliwell (1966) and the Corporate Tax
Measures Revive(l9?5) are examples of this method of approach.h
fure (1967) investigated the extent and use of accelerated '
depreciation methoés introduced in United States Internal
Revenue Code of 1954. Ture made 23 comprehensive sggvey of:
the amount of depreciable property which qualified for the

accelerated methods; the améunt of depreciation generated by

each method; the number of taxpayers who elected to use the

_ method. He found that over 45% of depreciable property (

acquired after 1954 and in use in 1959 were in accelerated

N
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«depreciation accounts. The largest sector which used the
new methods was the manufacturing sector. Ture concludad
that accelerated depreciation methods had considerable effeéts
on outlays for depreciable property.

The 1976 Supplementary Budget Papers contained a first
official survey of the depreciation practices ofjcorporations

bl \Tpe corporations included large and small cor-

in Canada.
porations; most of Canada's corporations were included in the
small. corporations. More than half the!large corperations
surveyed used the straight line method of depreciation for |
their financial depreciation accounts. The objectivés of

the corporations were "to match costs and revenues based on
useful lives." The small corporations used the declining
balance rates which corresponded to those of the capital cost
allowance system. The small corporations found if a matter of
convenience to use the declining balance rates.

' Although there are limitations to the survey approach,
this type of study gives insight into the direction of change ’
affer tax policy changes. The Tax Measures Review Committee
(1975) asked numeroug questions relating to investment, em-
ployment, sales, improved ability to secure ex%ernal finance.
The Committee concluded that the 1972 tax measures were
genefally successful., T;ey pointed to a direct increase in
investment of 32.5 billion between 1972 and 1975 because of
changes in tax poli;&.

Another method of investigation is to examine the deter-

minants of investment behaviour. Eisner (1952a) for exaﬁple

!

i
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recognised the need for an investment model in stating a
case for accelerated depreciation.\u2 In its work. thewTax
Measures Review Committee found it necessary to employ an
econometric model. The Committee used the 3ank of Canada's
RDX-2 model to determine the general impact on the sconomy
of the 1972 tax changes. The estimates given above were based
on this model. Howevgr the Committee found gieat difficulty
in separating the investment due to tax changgs from.those'of
normal replacement investment. .

A large number of factors impinge upon gp;\zﬁﬁg;tment Dro- -
cess and isolating the influence of tax variables may be diffi-
cult. A first approximation is to investigate the deter-
minants,of investment behaviour. The models aiscussed in the

next chaptzsr provide a useful starting point for the investiga-

tion.

VI. SUMDMARY >
Chapter Two examined the nature of tax incentivas used
by governments to effect tax folicy changes. The .tax incen-

tives discussed were accelerated depreciation and the invest—

ment tax credit. These tax incentives are used because they
alter the levei and timing of invgshnent spending. Accelerated
;depreciation shortens the time needed to recover the cost of

an investment; the investment tax credit derives its benefits
from the number of times it can be taken. A listing is pro-
vided of the main incéntives introduceq in Canada by the
Federal ,Government.

@
The chapter contained an outline of an investment model
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which captures policymakerst vision of the investment pro-
cess. Annual Budget Speeches and Supplemeritary Budget Pépers
provided evidence for fhé fermulation of éhe policymakers'
model. Other topics consiaered in the chapter were interview
and questionnaire studies;.also the quasi-empirical studies
which employ hypothetic%l examples in their discusgion of tax

&

incentives.
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FOOTNOTES

%

lThe concept of "tax expenditures" originates with \

Surrey. He defines a system of tax expenditures as one "under

. which government financial assistance programs are carried out
through special tax provisions rather than through direct
government 2xpenditures. The system is grafted onto the In-
come Tax system and has no relation to that system." 3.
Surrey in The Zconomics of Federal Subsidy Programs, Part 3--
Tax Subsidies, Joint Zconomic Committee, U.S. Government
Printing Office, Washington, D.G., 1972. See also Surrey
(1973) for a tax expenditure budget for the United States in
1972. Criticism has been levelled against the concept and the
use of tax expenditures. These criticisms are discussed
briefly in Chapter Six.

2The traditional view of tax incidence theory is the neo-
classical theory /See Harberger (1962)/. . The néoclassical
theory argues that the short period lsgal and economic in-
cidence of the corporation tax is borne by the firm. The
post Keynesian theory of tax incidence égee Asimakopulos and
Burbidge (1974)/ shows that the legal and economic incidence
can be different in some cases. The writers who advocate the
ugse of tax incentives rely implicitly on the view that the
legal and economic incidence of the corporatjon tax is the
same,

3A. Pigou, A Study in Public Finance. Macmillan, London,
1952 (especially pp. 55-71). o

uR. Goode, "Accelerated Depreciation Allowances As A
Stimulus To Investment," Quarterly Journal of Economics, vol,
69, May 1955, p. 192.

5Under‘the straight line method, the cost of an invest-.
ment is written off in equal amounts over its expected economjic
life. For exdmple if a machine costs 3100 and is expected to
»last 10 years with no salvage value, the annual charge for
depreciation will be $10. Under the declining balarice method,
a constant fraction of the unamortized balance of the invest-
ment is written off each year. This is a declining fraction
of the original cost of the investment, The rate chosen is
usually not more than twice +the rate which would have been
used under the straight line method. Under the sum of the
years' digits method a varying fraction of the total deprecia-
tion is taken each year. The denominator of the fraction is
the sum of all the numbers representing the years of life;
the numerator is the number of years remaining in the service
life. For a machine with a 5 year life the denominator is
1+2 + 3+ 4+ 5 =15; in the first year the fraction of
depreciation charges is 5/15; in the second year 4/15; the
third 3/15, the fourth 2/15 and the last 1/15.
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: Annual Depreciation Charges
Algebraic Formulas: in Year ¢

(a) Straight Line /1/d4/¢C
(b) Declining 3alance - p Bl
" (double the straight 2/d/1 - 5_7 c )
line rate) - .
(¢) Sum of  thé Years' ‘ t
digits method 2/d[1 - g/ ¢ ,
where
d = depreciable life
t = no. of years for which depreciation is deducted
C = cost of the investment

Source: Z. Cary Brown (19355).
See Davidson and Drake (1961) for a discussion of which method
is the "best" tax depreciation method. .

6Fdr detailed analysis of the 3ritish experience with
these allowances see Black (1959); Bird (1963) and Corner and
Williams (1965). . - '

7In the United States the investment tax credit enacted
in 1962 contgined such a provision. This provision was later S
repealed. :

8See H. Hotelling, "General Mathematical Th=ory of De-
preciation." Journal of the American Statistical Association,
vel, 20, Sept. 1925, pp. 340-353. 3ee E. Gary Brown and G.
Patterson, "Accelerated Depreciation: A Neglected Chapter in @
dar Taxation,".Quarterly Journal of Economics, vol. 57 (1942~
1943), pp. 630-6L6. Brown and Patterson look at accelerated
depreciation as an aspect of war taxation. During the period
the objective of liberal depreciation allowances was to secure
the expansion of war-needed facilities. The economic objectives
in wartime are clearly different to those existing in an
economy at peace. For brevity, the discussion is confined to
the literature of the period following the Second “orld war.

TSee . Kalecki, "Three 7ays to Full Embloyment." DD.
J9-58 in The Economics of Full Imployment, Basil Blackwell,
Oxford, 1944,

lOThis approach is also similar to the Jorgenson First
Year Plan--one of many depreciation proposals which are being con-
sidered as partof the plan to cut business taxes in the United
tates in 1981, The Jorgenson Plan requires that tax deductions
for depreciation of equipment and buildings be taken entirely
in the first year instead of being spread over the life of the
investment. A counter proposal is the 10-5-3 plan--this plan&$

¢
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allows for the following economic livesy 10 years for buildings,
5 years for equipment, 3 years for vehicles. See the New York

Sunday Times, August 10, 1980, Businegs and Finance Saction, “
p. 1& :
llIn such a system, if revenues 4dre less than expendi--

Tures (for‘tax;purposes), the govermmetit pays the entrepreneur
for the loss at the rate of the tax. '

2211 the origingl article Brown considered only the case
of n=d, In.a reprint in the .AZA Readings in the Fconomics of

Taxation an adjustment is made and eduation (2,2a) is re-

written:
c(1 - Bt) = ra(1 - 1)
where o

B = present value of $1 per year for d years discounted

at "iv. g
For a given i 1CB < tCA if d < n.
' d .n -
Alef %«( 1 the marginal investment is less profitable. -
If a-> L the marginal investment is more profitable.
J

of tax neutrality. Apart from the short|discussioh in footnotd
15 of Chapter Three below the neutrality |topic is not analysed
in this thesis. For one of the early artlicles on the subject
See P. Samuelson, "Tax Deductibility of Sponomic Depreciation
to Insure Invariant Valuation," Journal of Political Zconony,
vol. 72, December 1964, pp. 604-806.

MVery many articles have been writjen on the subject

l5One exception is the case of Sweden. In 1938 Sweden
introduced a system of "free depreciation" of machinery and
equipment. Under this system, the only constraint taxpayers
faced was that tax depreciation and book depreciation had %o
coincide. The system of "free depreciation” was introduced
primarily for administrative purposes-~-to reduce conflicts
between taxpayers and tax authorities. Thz incentive aspect
of the scheme was of secondary importance. See L. Mutén and
K. Faxén, "Sweden" in Foreign Tax Policies and Economic Growth,

NBER and Brookings (1966) . -

léA growing firm is defined as a firm which has a growing
stream of jnveStment.

l"7Domar works with the following values which are the
averages for the American economy (at that period of time).
The rate of growth of investment, r, is taken to be L5,
m=25-30 years 1s the average time that fixed assets remain

[4
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.on_accounting books. For-a given m, if r > 5% depreciation
allowances finance less than 50-60% of total investment. Note
that in all these calculations, Domar assumes that the firm .
starts with no fixed capital.

18See Eisner (1955). In addition Zisner suggests that
a liberal depreciation policy must be in force for a long
enough period of time for firms to take it into ‘their calcula-
tions. -

190 nder the sum of the years' digits method /See footnote
5 above/, depreciation deductions are larger in the first half
of the life of the investment and lower in the second. Changes
~in the United States Internal Revenue Code of 1954 allowed
taxpayers to use the declining balance method (of charging
depreciation Zeductions), the sum of %he years' digits method
or any method which allowed taxpayers to charge more in the
early years of the life of the investment than under the
straight line method.

ZOSee Domar (1953b), p. 509; also Ken Woodside, "Con- '
siderations in Governmental Choice," Canadian Public Policy,
vol. V, no. 2, Spring 1979, pp. 248-238,

. lehe investment credit is not the same as the investment
allowance used in Great Britain (see p. 11 above). With the
investment allowance the firm can write off more than 100%
of the cost of the investment. Canada experimented for a
short time with a type of investment allowance. Between 4-12-1970
and 31-3-1972 firms were allowed a 115% valuation of new
machinery and equipment for capital cost allowances.

22The incentive effect is essentially Pigou's announcemnent
effect, &

ZBSee Brown (1962), especially pp. 341-345,

2LLThe West Germans.experienced similar problems with their
postwar system of -tax incentives. This led to a removal and
restructuring of some of the incentives. For a good discussion
of the West German system see We rtheimer (1957).

2SR. Eisner, "Accelerated Depreciation: Some Further
Thoughts," Quarterly Journal of Economics, vol. 69, 1955, pp.
285-296, especially pp. 294-295,

261n Canada depreciation allowances are called capital
cost allowances. The system of capital cost allowances was
introduced in 1949; D. Abbott (1954), "Corp@ration Tax Policy"
Canadian Tax Journal, vol. TI, no. 1, Jan.-Feb. 1954, pp. 20~
25, discusses some of the important features of capital cost
allowances.

» 27

»

A similar situation occurred in 1951~-See M. Sharp,




"Deferred Deprecilation--A Canadian Anti-Inflationary lieasure,"
Journal of Finance, ¥ay 1952, pp. 331-346 and ¥. Sharp, "De-

ferred Depreciation: A Further Assessment," Canadian Tax
Journal, vol. I, no. 3, May-Juns 1953, pp. 277-283. A policy
of deferred capital cost allowances will have at best only
limited success. Once investment projects are underway, apart
from labour unmrests, only supply shortages can act as an
effective break on investment spending.

28Governments changed poWer during the period; yet key
public servants, who translate the philosophy of a political
party into concrete economic policiess may not have changec,

29"The day is long past when the major preoccupation
of the budget was confined to items of customs ancd exclise and
the rates of tax. The budget is now seen as the major tool
of the government for implementing social and economic policies,
and may involve decisions of national and iAternational signi-
ficance."” The Tax Legislative Process Committee, "The Tax
Legislative Process,” Canadian Tax Journal, vol. XXVI, no. 2,
March-April 1978, pp. 157-182, especially p. 16%.

3OTwo examples are illustrative: "Frequently the most
difficult aspect for an individual business to undertake un-
aided is the financing of expensive new captial installations,
including machinery, equipment and buildings.  The .government
has decided to give help at this point by introducing an
allowance for reequipment and modernization." Hon, Donald
Fleming, House of Commons Debates, 1960-61 Session, Vol. VI,
p. 6639 et seq. esp. p. 6658, Ottawa., And, "These measures
will serve to increase substantially the cash flow of manu-
facturing and processing firms. Until the present, manu-
facturing anc processing companies in Canada have borne a
considerable weight of the corporate income tax. The ratio
of tax paid to the value of their output has been much higher
“for corporations in this field, than for other goods-producing
companies. The changes proposed tonight will, I believe put

them in a more equitable position."” Hon. John Turner, House
of Commons Debates, 1972 Session, p. 2002, Ottawa.
31 ) ;

7""It i1s intended that the measures I have mentioned so
far should provide an immediate impetus %o increased activity.
Accordinglysnew assets must be purchased...in the period of
24 months following the initial date of these measures if
they are to qualify." Hon. Walter Gordon, House of Commons
Debates, 1963, Vol., II, p. 1004, Ottawa.

32566 House of Commons Debates 1962, Vol, III, p. 2707,
Ottawa. _—

Ly

33For example on 3-6-69 the budget introduced measures to
institute deferred depreciation. 3y 1-10-69 the Order in
Council to amend the Income Tax Act was finally passed. For
examples of delays experienced in amending tax lzgislation
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between 1971 and 1977, see D.7Hugget, "The Budget Process and
Income Tax Changes," Proceedings of the Twenty-Ninth Tax
Conference, Canadian Tax -Poundation, Toronto, 1977, pp. 20-40, '

7

especially pp. 20-22, --

3L"’I‘he tax changes raferred Yo here #re the accelerated
capital cost allowances.for machinery and equipment and the
investment tax credit to reduce the tov marginal corporate
“tax rate for manufacturing and processing firms. In one sense.
the example is not typical of the time path of the legislative
vrocess of moest tax changes. The goverﬁment was defeated and
faced an election before the measurses were reintroduced. Yot

it is fair to say that "in the limbo that exists between bud- ~ ;_

get night and the date the amendments are passed, the taxpayer
has the worst of both situations." Tax Legislative Process

Committee, op. cits, p. 172.

35See for example Huggett (1977) op. cit., "and the re-
ferences cited there; Tax Legislative Process Committee (1978), ’
op. cit.; M. Cohen, "The Budget Process and Incomé Tax Charges,"”
Proceedings of the Twenty-Ninth Tax Conference, Canadian Tax
Foundation, Toronto, 1979, pp. 6-20.

36"What we need is a stiff financial deterrent that will
affect particularly the businessman who is considering. the
kind of investment which is attractive, not because of its
long term soundness, but because it can be written off out of
the expected high profits of the next few years at a tine
when he expects the rate of corporate income tax to be abnor-
mally high." Honj’Dnglas Abbott, House of Commons Debates,
1951 Session, Vol II, p. 1808, Ottawa.

37Bird (1963ﬁ, p. 358. The success of deferrsd deprecia-
tion policy in Canada is doubtful. On each occasion the mea-
sures were removed before the original time had elapsed. On
April 10, 1951, the right to charge depreciation on certain
clagsses of assets wag’deferred for a period of four years. 32y
31-12-52 the measures were no longer in forece.

38"In Canada capital expenditures in 1961 constituted
22% of Gross National Expenditure, a figure which is high by
international comparison but below the levels and proportions
of the period of the mid 1950's." Budget Paper, April 10, )
1962, presented with the 1952 ‘3udget. House of Commons Debates
1962, Vol. III, p. 2739, Ottawa. kng. "In order to =sncourage
employment by reviving capital expen@itures which have lagged
so conspicuously for the past six wears;—I shall propose im-
portant new tax concessions.” Hon.| Walter Gordon, House of
Commons Debates, 1963, Vol. II, p. l004, Ottawa. .

Table 2 below shows ratios of Tnvestment to Gross National

Product. These dataiwere available |to the various Finance -
Mfinisters at budget date. A N
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' TABLE 2 ‘ y
< ! Investment prendltu*es As A Percentag;‘gf‘““?ﬁ” %‘w~:A_§\\
Gross National Product (current dollars)
e | . s !
1220—1265
1950 21.9% 1955 23.0% 1960 22.8%
1951 1 22. 4 1956 26.3 1961 21.8
1952 22.9 1957 - 27.3 1962 21.5
1953 23.9 1958 25.4 1963 21.8
195k 23.0 1959 241 . 1964 23.0
‘ 1965 2b.9
Source: Supplementary Budget Papers, presented at the same N
) time as the Budget Speeches 1950-1965, Ottawa,
39 " TABLE 3
Ratios of Investment Expenditures td
Gross National Expéndituresuﬁfa, . ‘ ]
(1971 constant dollars), ll962-l979 ) i
" 1962 21.0% 1968 21.9% 1974 22. 9% ‘
. 1963 20.9 1969 " 21.9 1975 23.3 :
1964 22,2 © 1970 21.4 . ' 1976 22.8
1965 * 23.2 1971 | 21.8 .1977 22.73 )
1966 -~ 24,1 1972 21.7 1978 21.&
. 4967  -23.2 1973 224", - 1979 21.6.

¢

Source: Ratios based on data from National Income and Ex-
' ‘ penditure Accounts, Vol. I, 1926-1974: Statistics

. . | Canada, Cat.: 13-531 and Public and Private In-
vestment in Canada, Statistics Canada, Cat.: 61- ‘
205- ? . *
’ MOSee Chart I of Resea and Development Expenditures\in , B
' Canada, 1963-1975. Statistics Canada, Cat.: 13-403. -

. * ’blSeé'VPrphy (1972) for a short survey of the influence
Ty of tafatlon on corforatlon depreciation practices.
i
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uZDomar (1953b) also acknowledged this factor; but he

felt that the exist}ng state of economic theory prevented an
investigation of the effects of accelerated depreciation.
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CHAPTER THREE

* ~

THEORIES OF INVESTMENT BZHAVIOUR ,

This chapter consists of a review of the main theor;es )
of investment behaviour., The theories considered are the
neoclassical theory of investment, the flexible accelerator
and the liquidity theories of investment. -All theories‘re—
viewed are primarily demand oriented theorizs. Our review

“1s not an exhaustivel one but it concentrates on the main |
elements of each theory. Its purpose is to arrive at an in-
vestment function that can be used to test the effects of tax

incentives -in the Canadian manufacturing -industries.
~

I(a). QIE NEOCLASSICAL MODEL--JORGENSON

-

‘ Jorgenson (1963)2 outiines a neoclassical theory of
investment, which buiids on the work of Fisher (1930) and
later extensions by Hirschleifer (1959). One basic feature .
of the neoclassical theogy is thefutility maximising behaviour

of individual firms. To maximise utility, firms maximise net

worth or the present value of receipts ovar time.

_ Jorgenson (1963) makes the following assumptions: the

| individual firm has one variable inputg(L) and one durable

3 input (I) which are combined, to produce a level of outbut (Q).
At any péfiod of time (t) net receipts of the firm are given
by the following equat;Pn:
B ‘ # RS

&




&

(1) = p(D)A(E) = w()L(Y) - a(D)T(8). (3.1)

o)

where R = flow of net receip%s
p = price of output
\ Q = level of output

level of variable ihpuj: > ’

—
£
1]

\ w = price of variable input
I = level of durable inpu1}3

price of durable input

L2
i

The net worth of the firm or the present value of net receipts

is defined as:

foe)
W = J e Tt R(t) dt . (3.2)
- o
R 4
r = rate of discount

5}

Firms maximise net worth subject to two constraints:

R

SRR (3.3)
. S ‘
1ty - & x(t) P (3.4)
A '
where K = i stock //// \
K = t,'ﬂira/fg/

of change of the capital stock

5 = rate of depreciafion

The first constraint is the production fu‘nction; the second
means that the increase in capital stock is equal to gross
;nvestment less replacement investment. Replacement invest-
ment is assumed to be a constan‘t:'proportion (S) of the capi-

tal stock.

’

wWhen firms maximise5 net worth subject to (3.3) and (3.4)

two marginal.conditions emerge:




{

»
P >
\/

. ‘ S
- - Ls
) aL = % ’ (3'5)
and
AN
Qq _ Qin+8)~‘d = C \ 6
3K P 2 (36
where C =gq(r +& ) -4 (3%7)
and ‘ 4@ = time rate of change of the price of the durable

input

Jorgenson defines "C" as the user cost of capital or an im-
plicit rental price of capital, if one considers that the
firm rents capitai serv%ces to itself. The user cost of capi-~
‘tal "¢" and the price of the durable input differ from each .
other bacause of the nature of the dura%le input.6

\& Once the production function is specified, therievel of |,
ou%put, fhe level of the variable input|and the demand for
the\@urable input are all determined. or the Cobb-Douglas

production function

. - ‘
Q@ = AK L? ' .7

#

where , A = shift parameter
‘ A = elasticity of output with r speét to the capital
input
B = elaéticity of output with respect to the variable
input |
and

K, L and Q are definea above

3

O

|
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Zquating (3.6) and (3.9)

o -

- Tt 8 - C
(o4 < b
or

K= opQ (3.10)
C B

The level of the capital stock determined by (3.10) is taken
to be the desired level of the capital stock: ™7We assume

that...the desired lavel of.

apital stock ié det%rmi?ed by

the marginal productivity condition,for capital iﬁbu€:"7

/Jorgenson, (1965), p: L7/
Rewriting (3.10) gives

£

K* = »<%§ (3.11)

L

where K* = desired level of the cépi al stock,

Equation (3.11) shows that the iesiyed capital stock
depends on output, the price of output and\ the user cost of
capital. The parameter..& 1is the elasticity of output with
regspect to cap;tal. K* has two important characteristicg:
firstly the desired capital stock does not equal the actual
level of the capital stock; the desired caﬁital Stock equals
the actual capital stock "plus a backlog of uncompleted in-
vestment projects for the expansion of‘the capital stock."8
Secondly the des{red capital stock moveé from one equilibrium
pbsition to another over time. The backlog of investment proj-
ect is written in the form of % distributed lag9 relation, for.
expansion investment; replacement investment is assumed to be
Zrzgﬁéfggg/;;oportion of the capital stock.lO Using the two

- ? G
} v
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characteristics one can wfite an equation for gross invest-
ment: g
Q» . '

. gross _ L .. ‘ £ , [
_ 3 oo Mg DKL+ Ok, (3.12)

where the M represent the distributed ZLagll sequence.

Now ® .
A net _ gross _ . . L .
Ty = 13 . 2 Kg = g50 Mo & -5 (3.13)
Substituting for K: ¥ields:
net _ ‘ n
I3 =y, ol .« % By AP L @ILy  (3:133)
Ct . Ciq ,

where Y, Y, and W are parameters of the distributed lag
seqﬁence.

BEgquation (3.13) is derived without refersnce to taxes.
When taxes are introduced into the model, Jorgensoa assumes
that "tax poliky has no effect-on ‘b‘e’fore .tax rate of return

or on the price of capital gcmds."l2 When taxes are intro-

duced firms maximiz2 net worth, but net worth is now:

v _ . '
W= of e TYR(t) - T(t)7ds (3.14)
and ‘ \
26 = w(6)/6 - W - {v(t) $q v wit)rg -
T xwmelw (3.15)
and u = rate of direct taxes
\\
v = proportion of depreciation
charged against
w = lpropor‘gion of interest income for tax
: purposes
x = proportion of capital loss
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When taxes are taken into account®> the user cost of capital

becomes
Tlf-!' 8
C = q l - uv *l--uw o r -1 - uxg
[l-u 1 -u l-uq_] (3.16)

In Jorgenson's neoclassical theory of investment, tax policy
}}a'\s no effect on the price of capital goods, but on the user .
cost of capital. Changes in /tax policy work from ;che u.ser\
"qg;sie\of capital, toc the desired capital stock K% and finally
to an investment de'ma_nd equation. A fall in the user cost of
capi‘cal“ls increases the demand for desired capital K* An in-
crease in the demand for capital causes at first an increaée
in expa.\nsion investment and e\}entually increases in replace-
ment investment. '

N

: '*f(rJ, Hall and Jorgenson (1967) measure the impact of tax

5hanges as follows:

, A A
Anet ‘ * * N wnet
- o
Let I, Xo A KL+ X\A,Kt—l O By (3.17)
q 2‘ ~
represeﬁt estimates of net j.nnvestment under actual tax policies.
Sugpose the government sector introduces a tax credit, then
any changes which occur in investment as a result of the tax
credit will be'captured by equation (3.17) through their
* * - '
jeffects on A K, and A Ky_1» «Let Cy represent the user cost

of capital in the absence of the tax credit. Then equation‘

(3.18) is the demand for capital services ap.propriate for Et

—%

Kt = o pyQ
i 2 (3.18)

Cy i ,
S ’

Ve
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and equation (3.19) is an estimate of the change in invest-

ment resulting from the change in.tax policy.16
A~
Anet _ wnet _ * = $ o 7 .
IS ¢ (AvKt - 8K + Y (8L - BKp)
A net -net
‘.D (I_t_l - It"l‘)’ (3‘1‘9)

.
\

There are numerous problems with the neoclassical model

17

of investment and the Hall-Jorgenson procedure for measuring

the impact of tax changes. One such problem is the possible

T

flfeed‘back":)etween "C*" and "Q" in the demand for capital ser-

>

vices equation. According to the neoclassical theory of the

-~ firm, a fali in the price of a factor of production leads to

18

an increase in the level of output. In Jorgenson's model,

output is predetermined and fixed and changes in ¢t nave no
effect on ou:tpt;t.l9

Much more serious problems arise over the role of the
coefficient "« " in equation (3.18). "o " measures the
elasticity of the capital stock with respect to output and
to réla-tive prices (the ratio of the price of output to the\
rantal price of capital). Hall ang Jorgenson usé the Cobb- -
Dougias production function and consider "o " as a parameter

20

with a value of unity. There are no independent estimates

of the value of "«," instead Hall and Jorgenson appeal to

21

empirical studjes of production. The value of "¢ " ig

import;au"xt in the determination of the effects of tax policy. ,
Sisner and'Nadiri (1968) have shown that the Hall and Jorgenson
results depend critically on a value of unity for "qd." Hall

and Jorgenson (1967) claim the effects of tax incentives
[
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"are very substantial especially for investfent in structures.”
I—}owéver a number of resear:her322 have demonstrated that oncoe
the assumption of unitary elasticity is relax=d, the effects
of tax incentive are meagre.

Hall and Jorgenson do not provide independent estimates
of "& " nor do they vrovide independent estimates of the com-
ponents of "C" and their effects on J'.nvestmem:.z3 4 fall in
the rental price of capital caused by elther depreciation
changes or lower corporate taxes, leads to identicél effects
on K% There are n.o”ways of distinguishing which tax incentive
yields greater investment stimulus.

Another crit.icism of the Hall-Jorgenson approach is that
it is partial equilibrium analysis. The researchars do ngt
take into account the multiplier effacts which are important
at the level of indus:'try aggregate-s.24 A more important
criticism is that Hall and Jorgenson ignore th2 costs of tax
incentive policy. The costs must not be ign¥red especially
if tax incentives are financed by higher tax,‘rates.25

In the neoclassical model replacemént investment 1is
assumed to be\ a constant proportion of the capital stock.

The so-called "proportionality hypothesis" requires a geometric
method of depreciation. Jorgenson argues that the assumption
is internally consistent and the assumption plays an important

26 There is little empirica127 evidence

s

) role in his model.
to support the assumption in the annual year to year changes.
Feldsteln a;ld Foot (1971) find substantial short run variations

yin the ratio of replacemez:lt investment to the capital‘ Stock.
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In addition their evidence suggests that replacement invest-

¢

ment is related to-cash flows and caﬁacity utilization ratios.
The above discuséion deals with only some of ths problems‘
of the neoclassicaf'model of investment. The problems ais-
cussed are the onecs which generated the most controversy.
Other problems are: the distributed lags and the justifica-

28 4nd the role of financial variables,?29

tion for the lags,
Detailed criticisms of the neoclassical model of investment
are found in Lund (1976) and Brechling (1975).

This section examined the main elements of the basic
neoclassical model of investment ocutlined by Jorgenson and
his associates. The questions which are‘raised about
some of the model's assumptions are important because of %he
policy conclusions which flow from the model. These quesﬁions
cast serious doubts on the aporopriateness of the model to
measu}e effects of tax incentive policy. In the next section
Coen's model provides an alternative apprgach for measﬁring

J—,

the effects of tax policy. B .

sI(b). AN ALTSRNATIVE APPROACH--COENBO’

Coen (1968, 1971) measures the impact of tax incentive
policy, but his approach is fesﬁﬁcontroversial than the Hall-
Jorgenson approach. The novelty of Coen's procedure lies in
the explicit inclusion in the model of two effects of tax in-

_centives--the cash‘flow effect and the rate of return effect,-t
Using a gtock ad justment model52 Coen theorizes that the éash

flow variablel? determines the speed with which firms reduce

. the gap between the desired capital stock and the actual
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capital stock; the after tax rate of return is-one of the

~
s

determinants of the desired capital’® stock.

Algebraically the model is as follows:

T BK - Ky ) +8 (3.20)
where I% = gross investment in period t
Ki‘: = desired capital stock in pqpiod t
Kt—l = actual capital stock ét:,xthe end‘of,period t-1
B = adjustment rate |
. & = rate of‘replacemént

There are two ways in which the adjustmeﬁt rate "P " be-
hav;es. In one situationp is a constant and equation (3.20)
reduces to the simple stock adjustment model. In another
formulation the level of internal funds (cash flows) relative
to the amount of gross investment neecded to attéi‘n K* deter-
mines the ad;ustr;lent rate.‘h Hence: 5

*
K

- (1= 80K,y

3

t-1
1£=)f, - P, =
' (3‘20a2

K_b - (1-8)K, 4
where Ft = leve\ of internal funds in period t.

*
If F small relative to K, - (1 "5)Kt~l then (3.20a)

t-1 1S,
approaches (3.20); if Fi_1 1s approximately equal} to K: -
(1 —S)Kt_l then the adjustment rate 51 + Fz could Be fairly
high depending on the values of P 1 and P oy but higw;lxer than
previously. |

In Coen's model of invegtment, the determinants of the
-desired capital stock are: new orders (a proxy for demand) -

J )
s

-
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and the ratio of t}‘le user cost of capital to the price of

& labour. 3 “
' - *
z{t =a, + al‘(t T a,ci . (3.21) :
where Xt = new orders in period % w = wage rate ¢
cl = c/w - !
where ' ‘
= q(r + S (- up)
= user cost of capital.35
where w = tax rate -

q = cost of an unit of capital

, - B = discounted value of depreciation from a current

dollar of capital expenditures

4

r = interest rate at which firms may borrow

N $ = rate at which capital depreciates

Substituting for X*'in equation (3.20a) gives the following:

¥

L I, =B da, +Piay Axy +Bla, Acy + (1- Fi)(l—S JTiq +

, B | (3.22)

- DFpy =Py - -3)F , -

7
-

Coen's model is similar to Jorgenson's in some respects,

but Coen has a more f)lexz.bln approach. Cden includes the price

~ v b
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of labour in the determination of the desired capital stock; ° °
the "7" variable explicitly recognifses the cash flow effect

of tax \incentive policy and hence internal funds’available

[N

to the firm. The Coen model yields direct estimates of the
costs of a particular tax incentivj

policy to the government
sector. The Hall-Jorgenson apprqac{h ignore\\s this type of »
36

analysis. In comparing the two pproaches\\\‘\, coen presents
a superior and more realistic approgach to measuring tax in-
centive policy than Jorgenson.

The Coen model di scussed in this section provides a )
direct contrast to the Hall—Jorger(Json model, One of the in-

teresting features of the Coen mo<ﬁel is the role given to “the
!

cash, flow variable, Wwhat is mi‘ssing in Coen's model is a . .

. | .
close link between financigl markets andfreal investment.
‘ ¥ W

The liquidity models discussed in the next\\section provide
"v,\",.

some indications of the relation hip between the two sectors.

II. « THE ACCE EtiATIQN PI?INCIPLE \\ *

An early statement on the accelerator principle is to
be found in Clark (1917) . Clark statds that "the demand for
enlarging the means of production...varies, not withfhe de-
mand for the finishad production, but rathef with the‘acceleraﬁ
* tion of that cema:nd." In the simplest fform the accelerator ‘
principle relates investment to a change in output. Firms
have an optimai relation between outppt and thé capi tal stock.
Changes in demand for the firm's out u.t require changes ;an
the capital stock nesded to Droduce the new levnl of output

[

Firms are assumed to act immediately d.,automa‘clcaliy to -

-

I
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invest in the new capital godds needed to maintain the optimal

cagital stock. Algebraically the principle can be written as:

| = d’ot\ : ' ' , (3‘23)
. and, T, ' -
. Kyop =& 0,1 | (3.24)
Thus " ,
i Kt - K-t_l:=vx (ot - Ot_l) . o (3'25)
. But
. o} - ‘
K, -.Kt—l‘,— Iy (3.25a)
and ’ ’ T -
P n\- . " )
. ~a I't - q (O.t - O.t_l) (3'26)
where

a1
i

t oapital stock in period t

Q
n

t level of output in perlod t

Y

& = capital output ratlo or the accelerator coefficient )
I{é = net investment in period t.

Equation (3 26) is the simple accelerator and there ara/oumber
of assumptions which underlle this equation: flrms combine
labour and capital in an optimal manner' to produce a level @f

output both the capital-output ratio and the labour- output

ratio are fixed by the firm;37'firms experience no shortage

of money capital for investment expenditures. o

However the simple accelerator is sqbiect to much criti-

cism. One of the most important criticisms is that the exis- o
. ) : ’ \
tence of excess capacity is ignored. The model assumes that 3

increases in the demand for oytput lead immediate}y to/addi- 2
- /
tions to existing capacity. he simple accelerator ifnores

3 ]
1/ °
¢+ o ’/
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the fact that when demand increases, firms may alter their
- L]

rates of capacity utilization. The simple accelerator also

=

~

igﬁbres the existence of possible lags in the investment
process. Another criticism is the assumption of an‘elaqtic
supply of money to firms to finance inve'stment. The assump-
tion is not realistic in the face of imperfections in the
capiltal market. - Details of these and other criticisms are to
be found in Knox (l952)xand Sckaus (1953).

Goodwin (1948), Chenery (1952) and Koyck (1954) present
modifications of the simple accelerator. The modifications

are designed to" deal w1th criticisms levelled at the s1mole

.

~

accelerator. Chenery and Goodwin introduce changes whlch
allow for less than full capacity 51tuatlons. For example

net investment in any period is.proportiohal to the gap be-

tween the desired capitaf stock (the optlmum level of capa~

" city) and the actual caplfal stock Algebralcally

\ 1D = ) - ) R (3.27)

where ) .

* /
Ky = de31néd level of capltal stock in perlod t

)b = a prooortlon38

Substituting Kt = A0, i ) (3.28)
_ —_— v ,“ -
Then I’g =//u,(ok 0y - I§t_l) (3.29)
and 17 = : (3.29a)
Iy “p|x04 ' y
K1 Kio1 '

-
> P

Equation.(3.27) is kﬁowp as the stock adjustment model, while

the form (3.29a) is considered the capacity princip;%l39

P




’ following:

Koyck'$ approach (1954) takes into account many reasons
!
why the capital stock does not adjust instantaneously to

changes in demand.

. ...An immediate full adjustment is neither
technically necessary nor considsred possible
...from” an economic point of view. There may
be .checks from the side of finance...the high
level of output may be expécted to be temporary
.. ..Apart from these factors, causing lags be-
tween changes in output and decisions to adjust
capacity, there is a lag between a decision to
expand capacity and the actual enlargement of
the productivity capacity of a plant.

--Koyck (1954), p. 68

He assumes that the weights given to past output changes in
the determination of investment decline geodetrically. Thus

3
the stock of capital can be written as:

Ky =< {P L+ (1- oy q + (1- B )zot—z * —7}
| R (3.30)
where 0 < p-{ ;.

v

Making use of the Koyck ftransformation and other manipulations

net investment is written as:

Iy = B0, + (1-PK,_, - Kgal (3.31)

If one assumes that replacement investment is given by the

s

D=9% K. ‘ (3.32)

N ’

where
8]

o
]

depreciation

rate ‘of depreciation (usually assumed to be

/cpnstaﬁTTQl : P ¢

—Then. gross investment equals:
{

‘ ‘ (’ &

oM
"

o

)
;

i
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oy g - v - I
IS = ®B Oy -BXKy ) "ok, 3 (3.33)

There is a‘similarity between the flexible accelerator
v of equation (3.31) and both the stock adjustment principle
equation (3.27) and the .capacity principle equation (332§a).
Comparisons of equations (3.27) and (3.31) indicate that b= P

Both equations recognize the existence of lags in the invest-

o

| ment process and suggestsTeasons why investment does not ex-
pana automatically to changes in its determinants. ﬁvgns
v : (1969)42 provides‘a detailed discussion of the similarity
between the three equations.

Eisner (1960 1963, 396?) also explains investment be-
haviour in terms of the flexible accelerator. His theoretical
rationale for the use of the accelerator principle is as
follows: in a world of risk and uncertainty, firms maximize
expected future profits subject to a production function with
decreasing marginal returns to each factor of pz‘od11c:*t:iop.1+3
A firm in an initial equilibrium position will increase its
stock of capital only if increases in the demand for output
are expected to be permanent.L”\L Changes in the capital stock
do not occur automatically: Increases in demand may be con-
s1dered transitory; there may be lags in the. %e0151on to in-
vast or in the implementation of the decision; output can. be
increased without adding to the capltal stock. PFor. these
reasons Zisner suggests thét "we can write the change in the
capital stock in one period...(as) the sum of changes induced
by output changes of a number of past periods."45 Zssentially

this approach is the same as Koyck's which vields the flexible

accelerator of equation (3.31).

7
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In his empirical work, Zisner generally works with an

investment equation of the form: -

-7 9
I% = b, * j2=lbj Ast+l—j +j£='8bjpt\ﬁf8—j * bods (3.34)
where |
I% = gross investgent in period t.- .
AS = sales changes
d = -depreciatioen - C
p = profits

The bj's are the distributed lag coefficients whose values

sum to unity. TEisner uses sales changes as a proxy for

changes in output (or demand). He argues that investment

occurs in response to the'expedted future profitability of

output because of chdhges in demand.. In the absence of data

on expected future, values of variables, oﬁ; must fall back on

current and past values of variables. The past values of

variables as observations "will be as meaningful ané stable

as\%ge relations aaong those past variables and the true argu-

ments of %he investment function."u7 Eisner prefers to work

with sales data instead of profits data; and in fact the

high éorrelation between sales and profits implies a reduced

role for profits in equdtions such as equation (3.34).%80 .
One weakness of the abceleraéor model is the éxtent to

which fihancial variables are neglebtea. For %xample the

@bdel implicitly assumes that available finance is obtainable

at fairly low cost.49 Accelerator and capacity variables

cannot provide complete ;xplanations,of investment because

&
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.ships are less crucial than financial variables for the in-

borrowing, leverage, external borrowing--are of some impor-

of this neglect. Financial variables--such as the cost of

tance to the investment decision.50 Financial markets have
developed to such an extent that firms have a wide spectrum

of financial options open to them. Firms can lease capital
gquipment, berrow or issﬁe,shares to finance investment.
Financial assets are much more sophisticated with many attrac-

51

tive features. The methods of finance available to the firm

also affeét the investment decision. Investment models cannot
capture every nuance of particular financial assets. At a
minimum however the models should differentiate between in-
ternal and 2xternal finance. The liquidity models of the

next section emphasize the role 5?%finance in the investment

decision, s . "

ITI. LIQUIDITY MODE:S o

A. Meyer-Kuh and Mevyer=Glauber

Liquidity models of investment focus on the flow of funds

as a major determinant of investment. Accelerator relation-

vestment decision in these models. The work of Meyer and Kuh

(1957), Dueéenberry (1958) and Lintner (1956) férm the building

'blocks of liquidity models of investment.

The Meyer-Kuh study on investment behaviour emphasized
the liquidity and profitability positions of individual firms.
The finanecial variables are importént for the firm's invest-
ment decision in the short run. Over the long run, the

accelerator provides a good explanation of the relation-
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between changes in output and the capital stock.
ileyer and Kuh build up the analysis from a micro base,

t B
Firms maintain an optimal relation between output and avail-

R ¥
able capacity. The typical firm has a reverse 7. shaped cost
curve up to capacity and is faced with a demand curve for its
output, .Changes in demand disturb the output-capacity rela-

tion and fifms beshave differsntly dependihg' on a number of

_Tactors.

In genzral firms make short run quantity adjustments
rather thap instantaneous price adjustments. \ How firms make
their quantity adjustments depend on market structure and
thelr financi%l options. 1If firms belong to an industry with
low barriers éé entry, it is to their advantage to increase
output. Failure to do so will permit new entrants to gather

. N\
the benefits of an increase %p demand. In general already

established firms will have an edge over newcomers.

Meyer and Kuh also distinguish between the behav;our of
tight oligopolies and those that are more competitive., For
the more competitive group, with lower profit margins, there
i1s a greater need to obtain external finance for any needed

expansion of output.52 For the tightly organized group, with

‘higher profit margins, the expansion can be financed from in-

ternal funds. Even if firms do not make immediate quantity
adjustments over the -long run th2y must increase capacity
to cope with the higher demand forltheir outout.

In the shgrt run, financial variables are very important

for the firm. 'On the basis of Lintner's hypothesi553 Veyer
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; and Kuh §uggest that once prior claims 2n funds are met, firms
utilise residual funds to finance capital investment. The
- rate of investment is affected by the finance available.
Given the dividend behaviour of firms, the greater the amount
of internal. funds, the greater the rate of investménf.\
Dﬁesenberry (1958)54 foqﬁsses on the costs associated
with sources of finance and the importance of these costs
- for the investment decision} The higher costs associated with
external Dborrowing ékplains the preference most firms have
for using internally generated funds. The costs of using
internally generated funds is an opportunity cost, the oppor- ‘
tunity cést‘qf not repaying debt; in terms of a market rate '
of interest, the cost will be approximately equal to the yield
on bonds. As retained earnings rise the oppbrtunity cost in- “
creases &t first slowly and then more steeply. Duesenberry : ;
hypothesizes a positively slgpiné supp}x ﬁghedule o% invest- \
ment funds. The scheduls is positiveif related to the im-

N
puted costs of funds and some sections are steaper than others.:

<

For eXample the curve has g perfectly elastic section which

. ' relates to depreciation allowances and retained earnings. As

-éﬂfirmoacquires debt the curve rises slowly and then mors
steéply. However Duesenberry. recognises that in some situa-
tions the cost of funds variables are less important than

accelerator variables.55 For exampie in periods of high

capacity utilization, the accelerator will determine the
rate of investment.

These three strands of .theory--the Lintner dividend

'
'
'
-~ -
N «
4 *
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hypetheEis, the Dueseﬁﬁerry cost of funds analysis and the
deyer-Kuh study on the importance of internal finance--are
the underpinnings of liquidity models. The models ars a
(loose) collection of in&estment models which emphasize fin-
ancial variables. Of these models56 only Heye£>£Z;N¥§[ 1964
and Dhrymes and Kurz (196%) ﬁTE‘QVSCuSSQdf
- In the Meyer—Glauber (igéu) model, he detefminants.of
investment are: capacity utiITEEtiQQL/%etained earnings (after
tax profits less dividends plus depreciation) zand changes in
the‘price of common stock (a meesure of business confidence).

‘Meyer and Glauber distinguish between two 31tuatlons—-at full

. R |
capacity and at less than full capac1ty

L(C, p/aTc, D, §F B (3.35)

I = f,(P-v, D, 5", E') | ' (3.352)

\\\\\ . where I invesiment . ’

C = meaeure of capacity
S p/ATC

D = depreciation

\

1l

measure of market competition

.
-~

i

ull
]

average increase in sales over a period of tlme

£«
1

=, percentage increases in the firm’s equity prices
P-V = after tax profits less dividend payments

The two .equations characterize investment’ behaviour over the

} ‘business cycle. In periods of boom when capacity is fully
utlllsed, lnvestment denends on demand conditions. plnan01al

constraWnts do not affect investment to the extent that Firms. -

will forego investment opportunities because of lack of

o

b

#
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finance. ZXquation (3.35) is relevant during periods of booms

. P .
in activity. N
+ ™

In times of economic downturns, internal sources of funds
are sufficient for firms' investment needs. These funds
ternine the level of investment. The pattern of behaviour

is<in direct contrast to the boom periods; then the investment

decision is taken as given and financing is arranged accordingly.

Firms will try to finance their projects at minimum ri'sk;

- firms may even abandon the traditional reluctance to use out-

side sources of finance. Meyer and Glauber feel that the
asymmetry of finance is an important characteristic of their
model. |

The two eqhations aiso suggest that‘the acceierator and
internal fdﬁds determine investment, but at differentistages
of the business cycle. Meyer and Glauber insist that "no
two periods of time have been or are likely té be exactly the
same in terms of the weights placed on different determinants

of business investment decisions."57 The ley=r-Glauber

model 1s more flexible than the neoclassical model in this

, respect. The model edsily adapts itself to empirical investi-

gations of investment at different phases of the business
cycle, (

The . earlier Illeyer-Kuh ¢1957) study found sufficient
evidence of financiél conservatism by firﬁs between 1946-
1950 in the United States. Firms ygre reluctant to use
borrowed funds to finance their préjects. The financial

conservatism continued all through the 1950'3.58 This 1s one

*

o
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reason why Meyer and Glauber emphasize the role of *internal

t

. finance. Within recent times, changes have occurred in the

relative importance of external and internal sources of

60

finance.§9 There have been changes also in th% mix of ex-

s ) » . b l
ternal finance, as firms consider alternative methods of
I » -

" ¥ financing large investment projects.

B. Dhrymes and Kurz

Dhrymes and Kurz (1367) introduce an interesting model of
investment, which takes account of different sources of invest-
ment capital for the firm. The model's contribution is the

"recognition that for the indivi@ual firm, the decisions to
invest, pay dividends and use external finance are mutually
determined: Dhrymes and Kurz present a model in which the
three decisions are determined simultaneously. .

In implicit form the model is as follows:

D' = £,(I, BF; Xq4 X, Xge..Xp) (3.36)
. A
I = fz(D , EF; Xl' Xz, X3' .Kn) . . (3.37)
IF = £4(07, T; Ky, Xy, Kgee X))o (3.38)
where ’

D' = dividends

! I = ihvestment
EF = external finance

Xl"‘xn = predetermined variables which include profits,

depreciation, sales, long term debt, lsverage.

The Dhrymes-Kurz model is in the spirit of Duesenberry's

a
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borrowing would be the cost of financing and the need to maintain

analysis where investment is determined by the demand for and
the supply of investment funds. The origins of thé model lie
primarily in the following: the basic accelerator- apacity

model of .investment; the work of Meyer and Kuh and €¥é classic

Lintner study of dividend behavibun.él
Dhrymss and Kurz argue ashfollows: a firm faces out- \
flow of funds ,composed of production costs, taxes,‘divi end - \
payments and inVesfment outlays. Inflows consist of salles and \
the proceeds from stocks or bond sales. The firm ‘has as ne !
,

of its objectives--growth over time. - However, competitioé\

between dividend payments and investment spending as well ég
A

h

an imperfact capital market imply the following--investment }
;pending, dividend decisions and exgernal borrowing must be \
determined simultaneously. X
The theoret}cal base of the investment equation is the
accelerator principle (measured here by a sales change vari-
able and the level of profits). The presence of the two
jointly dependent variables'in equation (3.37) is rationalized
as follows: Investment and dividends are competitive forms
of e%penditure for the firﬁ. Firms weigh new projects, while
at\the same time the§ try to maintain a stable dividend policy.

Dividends are expected to have a negative impact in equation

(3.37). External finance however will be positively rélated\~\
to investment; by gaining access to capital markets, the firm
is able to finance its investnent program without significant

reductions in dividends. The limits placed on external
l ~

an optimal .debt-equity ratio.

G
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Equation (3.36) the dividend equation describes the be-

haviour of firms which maintain a steady dividend per share
~ . t -
ratio; and firms adjust the ratio only when permanent changes

62

in income take place. Dividends per share depend on the

rate of profits, investment and external finance. Tvhen invest-

ment expenditures are rising relative to net income, the

abllity to borrow from outside sources allows the firm to
maintain its dividend commi tments.

Given the other two equations, external findnce can be
viewed as a budget constraint. External finance is positively
related to investment, but nsgatively related tg depreciation,

profits and the market rate of interest. Investment expendi-

\

K:res are expected to be the prime determinant of the ex-
ternal finance equation.

The choice of a simultau'lec.*r\:tsé3 equation model of invest-

-

ment reflects some inétitutional features in the real world.

Decision makers in modern corporations evaluate investment

plans and the financing of these plans at the same time.64

At this stage managers evaluate sources of finance and choose

el

ﬁéthogs app;opriate to their particular firm. The Dhrymes-

-

Kurz model is flexible enough to incorporate a mixture of in-

ternal and external sources.

.
AN

IV. A DIGRESSION®S ~_

fodigliani and Miller (1958) examined the cost of capi-
tal and corporatioﬁ finance under highly speciaiized assump-
tions.66 Modigliani and Miller outlined/@hree'propositions

which are stated here witﬁout proof.
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Proposition 1: The average cost of capitai to any firm
In a given risk class is completely independent of its
capital structure and is eﬁuél to the capitalization

rate of a pure equity stream of its class.

Proposition 2: The expacted rate of return on the stock
of any company belonging to a given risk class is equal
to the appropriate rate of capitalization for a pure

equity stream in its risk class.

Proposition 3: The cut off point for investment in the -
firm will be the capitalization rate for an unlevered
stream of income in the risk class to which the firm

belongs.  /3ee Modigliani and Miller (1958), pp. 268 et seq/

One implication of the propasitions is that for a given in-

vestment policy, the market value of the firm is independent

of its cgpital structure. This means that the real decisions -

of the firm (how much it should invest) and the financial ‘de-
cistons (how it should finance its investment and distributs )
its revenuss) are independent of each other.

One way of looking at the financial structure of a\firm
is financial leverags--that is the mixtdre\of debt and equity
capital of the firm. The "traditional"d? theory implies that
for a given investment policy the cost of capital is a U-shaped
function of levegage. The fodigliani-Miller propositions,
sugéest that the cost of capital is a horizontal straight line

£

when plotted against a m=asure of leverage.
e e n
The “odigliani-Miller paper created much controversy

o

£
68,

-
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as theorists pointed out the sﬁortcomings of the analysis,
A There:ére at least three ways in which one couldhcriticize
\ the Modigliani-liiller resulés. First, there are the special
N assumptions on which the>ana;ysis depends; next one can test
the empirical validity of the csst of capital nropositions;
| finally the Modigliani-Miller results can be shown to be in- -
alid w1th1n their specialized frameworl

The special assumptions of the Modigliani-}iller results

~ arec pot compatible with the behaviour of real capital markets.
In reality, capital markets are imperfect, transactions costs .

‘cannot bg asSumed away nor are individuals and firms able to

&- ' ' borrow at the same raté, WWhen taxes are 1ntrodu0ﬂd 1nto the

analysis, the tax deductibility of dspt lnterest makes debt
s financing adva tageous to the firm. Institutional constraints

F
69 shov. that the propositions hold in a
*

Sotigilitz and othekxs
¢ Modigliani and liillér present empirical tests of their
propositions, but as Weston (1961) notas theit tests are
. "highly susmect " The prgﬁgsitions rest on the concept of

the same rlsk class for firm for which very few firms are

suited Empirical tests7o of

1

) . i p981tlon 1 present evidence
, in support of an'U-shaped costp{§\cap1tal curve. And Westen

(1961) concludes that a proper rercading of their empirical

* . results yields no §v1d3nce to support the horizontal cost of
{

{ \ acapits% schedule. Nickell (1978)7l has a simple discussion

: ’
of the fattors which determine the slope and positiﬁn of "the

3

: cost of capital curve, ,

-

-
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Theorists insist that it is not enough to argue trralt mar-
1 a2 N
ket imperfections disprove the Modigliani-Millsr results.

One must show that these imperfections in the market are B

'systematic.72 Instead the perfect-market results must be

-
3 PR + PP H EA o e P, -4 A 3 A
pEOVQd IReoRSISEeRt—wthr—thne—Ssame specIalIZzed T TaeEwITr K o, o

i

Stigilitz (1973; 1976), King (1974, 1977) and extensions by , _
Kolijntzas and Rowley (1980b) take this approach. Stigil’itzi_ k
showed that in a world of perfect certainicy, the financial
decisions of firms are affected by the individual, corporate
and qapital gairis taxes. Howev-r Stigilitz outlines the

73

conditions’” under which real and financial decisions are
independent of each o%er. His results break down when

there exists at least one binding constraint on the firm.

" King corrects Stiggilitz's analysis to show that firms are

,equity r‘atio75 for.the firm, instead there are only "acceptable

always faced with legal and ihstitutional cons‘traints.74

Thus financial and real decisions are closely linked to each

other. In addition, King shows that there is no optimal debt-

ratios." Finally Kollintzas. and Rowley extend King's analysis

1t

to "some cases he did not consider. One interesting result

‘from their analysis is that there is no unique expression for

1 -
'

the real rental cost of capital. “The expression depends on
't;he method of finance ‘whiﬁch the fjirm chooses és well as other
tax para._metefs.

The one impoftant ‘fact vghich amerges from all ths studieg
is the élea;‘ theoretical ev’i‘de‘nce of the intzgration of real

and financial decisions. This position is also. taken by Kuh

1




"Jorgenson places little emphasis on finggcial factors.

AN . : val

’

(1971), Vickers (J.968)?6 and Dhrymes and Kurz (1967). How- I
ever the papers discussed in this section are set firmly-in
the neoclassical tradition. Fu%hreqstudies on investment must
take into accougt the interdependence of decisions to~infest‘
and financial decisions. Chapter Five b=low con%ains an in-
vestment nodel which applies the interdependence approach to
Canacian datac The model is the :hrymeé—Kurz model and the
justification for this model is given in the next chapter.

The King and Kollintzas-Rowley papers demonstrate that
the‘bost of capital expressions are not unique., The cos? of
capital variable pl&?s different roles in models of invéstmen?
behaviour. In Jorgenson's mocel, the”cost of capit has a
dual rol;; it is a discount rate applied to future income
streams as well as a component of the user cost ofvcapital.
The cost of capital variable =2nters directly into the user
cosF (or implicit rental price) of capital. 3y incorporating
the cost of capital Variab;; into the:implicit rental price,
77 In
his empirical work, Jorgenson uses many measurss of the cost
of capital. The meésures range from the long term rate on

78 Kollintzas

government bonds to an after tay rate 9f return.
and Rowley (1980b) sﬁow that thers are no unique expressions .
for this variable--instead the variable must take account of

all sources of finance. Any futyre work which follows the
Hall—Jargenson approach must 1ncorporats these amendments., )

In contrast to Jorgenson for example Resek (1966) employs

the cost of debt and équity capital in his mocel of investment.

‘/
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In the model, the cost of capital is a direct determinant of
investment expenditure. There is no direct link.between the
cost .of capital funds and a rate to discount future income
s’;tz,“eams.’?'9 .

Recent studiesSO compare <trerds in the cost of capi’gal
with trends in the after tax rates of return. Lespite con;
ceptual cifficulties,el the studies yield measures of gola-
tive, profitability which determine incentives for firms to
invest. ‘These studies take a market value approach to invest-

82 q ratio approéch. The

' ment which 1s essentially Tobin's
"q" ratio is defined as the ratio of t‘he market value of.in-
stallad capital to the replacement cost of capital. Invest-
ment is po§itively related to g--firms invest when the market
values new capital highly relative to thei‘r replacement cos<t.
:.[‘he q ratio (also known as the valuation ratio) has an equili-
brium value of 1. Deviations from the ratio are possible;

an individual industry's g may bYe greater than 1, while an

. average for the economy 1s less than 1.

i
Y

! These recent Istudies do nlot employ the valuation rafio
directly in models of investment. Instead the ratios are
exanined closely to provide evidence in suppcnfrt of declim‘.r:g
(or increasing) incentives to invest. There are some measure-

ement problems in calculating the valuation ratio espeéially

whzan inflation is tak'en into.account. Once the difficulties
are dealt with the market value approach83 will provide another

way of linking financial®markets and -real investment.

) .

This digression serves the useful purpose of-an introduc*ion
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to the finance aﬁd valuation aspzcts of investment behaviour.
The role of-capital markets and the importance of finaricial
factors in the invesiment decision must be :mphasized. The
guestions raised by the Jodigliani-i"iller coqtroversy are
relevant because their angwers provide additional support

for the use of -simultaneous eguation models of investm®nt,

V. SUMMARY

Chapter Three reviewed three theories of investment be-

.

héviour——the neoclassical, flexible accelerator and liquidity

<

theories. The neoclassical theory emphasizes the role of

relative prices in the determination of investment behaviour;

Eisner's version of the flexible accelerator siresses the

importance of expected sales and the liquicdity theories

W

the role eof finance. ’
b Y - .

The neeclassical model of investment was criticized be-

cause of the problems which arise with many of its assumptions.

Despite these theor=tical problems the neoclassical approach
has been employed in mény empirical studies. The non neo-
classical theoriz=s are seen as =ssentially complementary and.
not competing theorizs of investmenﬁ. Finally the simul-
taneous equatiog model is choszn %o be uszd for furfﬁér'

analysis in Canadian manufacturing.

“

.
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‘ lOther\reviews can be found in Zisner and Strotz (19463);
Zvans (1969); Bridge (1971); Jorgenson (1971); Rowley and
Trivedi (1975); Lund (1976) and Helliwell (1976). Zach of
these reviews concentrat:s on different aspscts of investment
e.g. Helliwell (1976) clarifies many theoretical issues while
Ivans _(1969) stresses the empirical results. L

OJorgenson (1963) gives a concise statement of the modsrn
neoclassical theory of investment. In other papers Jorgenson

(1965, 1967) and associates (Jorgenson and Sisbert, 1968a;
Jorgenson and Stephenson, 1969) provide further elaboratiocns
‘of the theory. The discussion which follows draws on all of
the papers.

3Jorgenson defines the level of durable input (I) inter-
changeably as investment in durabls geods (Jorgenson, 1967);
rate of investment (Jorgenson, ,(1963); investment in capital
stock (Jorgenson, 1965), Jorgensen dées investment here in
a special 'sense. ’ -

el
,

qurgenson uses "K" to represent bQth the capital stock
and the services of the capital stock. The use of "X" for
the services of the capital stock is justified as follows:
capital stock is multiplied by a factor whieh represents the
rate of service per period of time. In equatlon (3.3) above
Eﬁe factor is normalized at unity. See'ﬂorgenson (1963),. {
. ;

5The maximisation of net worth is a problem in the calculus
of variations. The function "L" +o0 be maximis:=d is assumed -
"to be twice differsntiable, but only first order conditions
are stated.

L=J- [rt t)'*'k F iT«'! )+)\2(t){}.{‘
I,,+5K}_7dt
&P
=jf()dt
o
wheref(t)=e- R T.}\ F(Q, L, X) +/\(t {K*I*S}
and and Jk- are the Lagranglan nultipliers.

6The user cost of capltal services must contain elements
to account for: physical deterioration of the durable good
over 'its lifetime (S ); the opportunity cost of tying up
financial capital in durable goods (rq); expectad éapltal
gains (q); other institutional features which can affect the
user cost of capital are: changss in depreciation policy or
changes in corporate taxatlon See equation (3.16b) below for

example. -
AN
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7See also Jorgenson and Sisbert (1968b): "w2 take the
level of capital determined by th2 maximisation pf the market
value of the firm as the desired level." p. 1124,
8

See Jorgenson (1965), p. 42.

§§See Jorgenson (1965), pp. 47-50 for the rationale which

underlies the distributed lag formulation. . :

I ¢ e T : P —
The assumption (that replacement investment 1s a constant

proportion of the capital stock) is Justified by an appeal %o

renewal theory. See Jorgenson (1974). Aalso Jorgenson (1965).

"It is a fundamental result 6f renewal theory <that the dis-

tribution of replacements for such an infinite stream approaches

a constant fraction of cadital stock for (almost) any dis- -
tribution of replacements over time and for any initial ags
distribution of capital stock. This result holds for a constant
stock and for a growing stock as well." p. 51. :

llJorgenson uses the general Pascal distributed lag funec-
tion. 3ee D.W. Jorgenson, "Ratiocnal Distributed Lag Functions,"
‘Ztonometrica, vol. 32, no. 1, 1966, po. 135-148. This family . __.
of distributed lags has a humber of intersesting characteris-
tics. O0One characteristiclis: for any arbitrarily chosen
distributed lag, one can dbtain a good approximation by a
member of the general Pascal functions.'
leall and Jorgenson (1967), p. MOQJ This is the usual
result obtained from short period neool#ssical theory of tax
incidence. ) '

. \
3yith the introduction of dirzsct taxes only the marginal
product. of capital is affected. Hence, | . ’

QQ . l-uv L-uw l-ux g ca
3" \ I b t it -1 q.
D

1
v

luCoen {1969) shows equation (3.16) |to be a special cass
of the user cost of capital. Zquation (3.16) holds true if

and only if: (1) the deprsciation Tormula is of the dsclining
valance form, sith the depreciation rate equal to the economic
rate of depreciation; (2) policymaksers stipulate that th= de-

vreciable base of new inves?ments must b2’ a proportion "v" of
the cost. If one ignores () capital gains,,and interest
deductions related to the cost of capital, C° becomes:

¢T = go(r +~15)(1‘— uz) *(3.16a)
-u .

where Z = present value of deprseiation deductions allowed Tor
tax purposes. ‘ )
If tax credits are allowed on new invéstment

'
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T=q‘(r‘+5) { (1 - k)(1 - uz) (3.16b)
. 1l-u .
where Kis the rate of the tax credit. In (3.16b) th: tax
credit is deducted from allowable depreciation. TIf the tax
credit is not deducted:
=q(r + 8 )1 - k - uz) (3.16¢)
l-u

*

m 15Usj.ng J.16a and 3.16b of footnote L aboye, a fall in
C™ can occur becaude of: a reduction in the conporate tax
rate; more liberal depreciation policies or the¥ntroduction
of a tax credit. See Hall and Jorgenson (1971) for differ=ent
variations of these changes. However Sumner (1973a; 1973b) .
has argued that there is a possibility of a "perverse" result
when the tax rate changes. That is, a rise in the corvorate
tax rate may lower the 1'rlle.c:l‘c r@ntal cost of capital. The
Pesults depend on the sign of Q9C~ Sumner shows that under

du
certain circumstances aC < a, if as Hall and Jorgenson assume
Qu '

—aa—fc‘ = 0. Sumner (1973b) illustrates that the "perverse" result

occurred in the United Kingdom on one occasion. Using 3.16¢
above Sumner shows that:

) %i-l=rﬂ-— [Ar +8)(1 -k -2)/< ¢

£k +2>1. See also Zreak (1974). pp. #09-211. The above

dlscuss1on is a short excursion into the subject of tax
neutrality.

16, .our procedure f.s to calculate the rental price of
capital on the assumption|that the changs in policy did not
take place. Je then calcubate the changes in desired capi-
tal and investment for the resulting rental price of capital.
Dasired capital and 1nves“qment depend on the parameters of
the invastment function; in our calculatlons, .thege

are replaced by the estimates.” Hall and
p. Lok, |

l?Ona general CI‘lthlLﬂ of the Hall and Jorvenson approach
(and other”studies which méasure the rnpact of tax incentiveas)
1s that ressarchers measure the shift of an investment demand
curve and not ret chHanges in investment. Net changes in in-
vestment depend on the supply of investment funds as well as
the demand for inv=siment. See Harberger (1971) for a dis-
cussion of these 1ssues. : b

lSSee for example: C.Z. Ferguson and J.P. Goulc, Vicro-
economic Theory, Richard Irwin, Inc., 4th edition, 1975, chapter

6.

parameters
Jorgenson (1%67),
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A 1
9Coen (1969) presents an intceresting discussion on the

axogengity and sndogsneity of 9 in equation (3.11l}. Coen is
correct in stating that in a profit maximising world, firms
determine "Q" and "K*" jointly. See also J. Gould, "The Use
of Zndogenous Variablzs in Dynamic llodels of Investment,"
Quarterly Joutnal of Economics, vol. 83, Nov, 19639, pp. 530- 599
Note that Brechll“b (1975) considers the criticisms by (Cocen
and Gould) ‘to be far more "devastating" than any of the other .
criticisms. . Indeed too much attention has bzen paid to the
problens iTiierent in tne choxlce of a Cobb-Couglas production
function, and not enough on the guestion of sendogenous vari-
ables.

2OHall and Jorgenson choose the Cobb-Douglas production
function because of 1ts useful properties: constant returns
to scale; an elasticity of substitution unal to one. VUnder
assumptwons of perfect competition and margﬂnaA productivi=y
Hall and Jorgenson obtain a demand equation whose =lasticity
equals one. That is in equation (3.11)

A < =)

fal
~

the elasticity of the capital stock with r=svect to "Q" and
"p{C" is assumed <o be unity. The choice of the Cobb-Douglas
Droduotlon function and the results which flow from the choice
created much controversy. Sse Zisner anz Nadiri (1968; 1970);
Coen (1969) and Jorgenson and Stephenson (1%69). Coen (19569)
and Rowlay (1970) suggest the use of the more zZensral C.2.3.
production function. Rowley argues that the us= of th Cobb-
Douglas function e2xaggsrates the imvortance of relative prices.

21"all and Jorgenson cit= only those production studies
which support tneir claim of an unitary elasticity of sub-
stitution. Narlove (1947) reports diverse evidence from
studies on the 2lasticlity of substitution. Thszrs is no con-
clusiv-> evidence to support the assumption that the elasti-
city of substitution in a production function is unity. EZisner
and Nadiri (1968) us=d Jorgenson's data for the United States
manufacturing ssctor and estlmated ths 2lasticitizs under
different assumptions. The best fit obtainzd yvielded elasti
cities of th= capital stock with respect to outpuu and rola—
tive prices of 0.3158 and 0.1576 respectively. /S=e Table 2
0of Zisner and Nadiri (1968

224

’

Coen (1969); Fisner (1569); “isner and Nadiri (1968).

.rn a relatzd way Thurow (1969) casts doubt on the rols of *h~

"Z/p" variable.  Thurow's paper is interesting because he
2xamines the nsoclassical investment function in a disequili-
brium world. The disequilibrium arises because the cost of
capital diverges from th2 marginal oroduc= of capital. /In
terms of the equations above for eg (3.4)

257
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In a disequilibrium world firms invest to eliminate the di-
vérgence between Q9 and C/p. Thurow fits the disequilibriun
SK .

invagtment function to data for the United States. He finds
that “as in the Jorgenson investment function, ..., the cost

of capital variable is receiving a free ride....2n Jorgenson's
model the accelerator carries the cost of capital anc in the
disequilibrium model profitability carries it." p. 433.

In short, when the Jorgenson neoclassical model of invsstment
is stripped to its bars essentials, the model is no more than
a crude accelsrator.

23See Feldstein and Flemming (1971) who show th2 impor-
tance of allowing variations in the components of thz "C/p"
variables,

?uAt the level of the indiviiual firm, the multiplisr
effects can be ignored.

25S'ee Harberger (1971), esp. pp. 2064-267.

-~
26The assunption is needed for a derivation of net in-
vestment and as a part of the formula for the implicit rental
cost of capital, Jorgenson clains that the proportionality
hypothasis 1s internally consistent and requires a measurs
of exponential d:=cay of capital goods. Recently, Kollintzas
and Rowley (1980a) have shown that the assumption is not
necessary for the derivation of net investment nor the impli-
cit rental cost of capital.

27See Feldstein and Ffoo* (1971); Sisner (1972); also

Faldstz2in and Rothschild (1974) for an important th-eoretical
- discussion of Jorgenson's replacement investment Junction,

. Bonere is a wider dimension to <he problem of lags in
the nsoclassical model of investment. erlove (1972) argues
that Jorgenson correctly recognises the role of lags in the
investment .process, but h~ superimposes th=m on a static theory.

In the model described above, the marginal conditions

obtained in equations (3.6) and (3.7), reprssent a compara-
tive static equilibrium position. In a dynamic worlz, firms
arz not able to adjust instantaneously to thelr desired capi-
tal stock; there are usually constraints during the adjust-
ment process. Jorgensor -adds ths constraints aftzsr deriving
equation (3.7), but the constraints should have bezn added
into the »rofit maximisation procedurs. Goulz and Jaud [1973)
characterize <=nis approach as a mixturs of "optimality con-
ditions from comparative statics with what in optimal yn a
dynamic setting.”. p. 33. Later writers have attempted to i
troduce adjustment costs explicltily into their models. See
for example B. Treadway, "On Rational Entrepreneurial 3e-
haviour and *the Temand for Investaent,” Review of Zconomic
Studies, vol. 36, 1269, pp. 227-259 and R. _ucas, "Optimal
Investment Policy and the Flexible Accelerator,” International
Yiconomic Ravi=w, vol. 8, 1967, pp. 78-85.

\
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9Some aspects of the role of financial variables in zthe
neoclassical model of investment are dealt with 'in 3Jection IV :
below, ‘

3OIn a strict sense, Coen's model of investment belongs
to the* discussion of accelerator and related models. However ’
Coen's model includes elements common to the basic neoclassical
model of investment. One such =2lement is the user cost of
capital variable. Coen derives the term using an incremental
approach, while Jorgenson derives the expression using optimiza-
tion techniques.
‘ 31See Goode (1955) for an excellent discussion of thsse
effects. g

32See equation (3.27) below. In Coen's approach the
spead of adjustment depends on financial factors. Other
sources of adjustment costs are: supply constraints; changes
in labour conditions. S2e Brechling (1975), Chp. IV for a
discussion of the firm with adjustment costs.

330a5h flows are defined as after tax profits plus depre-- ‘
ciation charges for tax purposes.

3L"In Jorgenson's model, the price of labour does not
affect the desired capital stock.

35Although Coen derives his "C" in a different manner the
"C" is equivalent to some versions of Jorgenson's.

36Hall and Jorgenson (1969) suggest that these questions 3
belong to a general esquilibrium model. They are mainly con- .
cerned with partial equilibrium-.analysis.?

37In some instances the accelerator model is réferred to
as a fixed factor proportions model, compared to the neoclassi-
cal model of investment in which factor proportions are vari-
able, ’

e
"y

381f}p= 1, equation (3.27) yi=lds th= same results as
th= simple accelerator. Chenery (1952) finds that thersz is
a close correlation between the rate of growth of an indusiry
and the value of AW . The rapidly growing industries have
high values of AL (2.g. 0.9 for public utilitizs is his'sample).

39If K. is measured in terms of capacity i.e., normal -
operating cEpacity. {but not necessarily maximum capacity ob-
tainable) then equation (3.2%9a) relates percentage changes in
capacity to a measure of capacity utilization. Chenery fits
an equation of the form of (3.2%9a) to a number of industries
for which capacity has a meaningful definition. N
’,AOTO obtain the Koyck transformetion aquation (3.30)
is lagged for one p=riod.

L\‘\
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Kt—l =d{6[5t-l + (l_\e >Ot-2 + (178 )20t 3.+ _7}
, (3.30a) |
Multiply (3.30a) by (1 -8 ) /

(1 '.B )(K‘t-l) =o(&[(—l-6)ot_l N (l—e)zot_2 +’(l-$)30t—31

] (3.300) &
Subtracting (3.30) - (3.30D) ‘
. _ N
Ky = (1 -BIKy ) =B oy
or
A : \
Ky =80y = (1 -8 )%, L
and - ]
. v 1 ; |
I =@ oy + (Lo@ Ky - Ky (3.38) |
Since oL )/
I% = Kt - 't—l from (3.25a).
Hence
,, o
I =@ o, -8 K. 4 (3.3La)

@ 1

ulThe assumpiion 1s the same as the proportionality
hypothesis ciscussed above.

. 423ee Evans (1969), pp. 84-86. Earlier Zckaus (1953)
also pointed out the similarity between various forms of <the
accelerator principle.

uBThe statement above closely follows Eisner (1960);
Zisner (1978), pp. 4-5 sets out a formal statement of the
theoretical rationale for his use of the flexible accelerator.
In this statement he adds another constraint to the maximisa-
tion process--that is the costs of obtaining useful informa-

. tion and adjustment costs. There are no inconsistencies be-

tween the two approaches; the factors which prevent instan-
taneous adjustment--e.g. costs of planning, supply constraints -
--fall into the general category of adjustment costs. See
Eisner and Strotz (1963). . .
Qqusner (1958), "The Permanent Income Hypothesis:
Comment," American Zconomic Review, vol. 48 (December), pp.

’

-
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972-990 noted the mathematical similarity between the flexible
accelerator and Friedman's permanent income hypothesis.

tisner (1967) discusses the theorstical similarities of the
two approach:s. A priori, one cannot say how long is "per-
manent;" firms may need for a year to 18 months befors theys
decide changes in demand are not temporary. ’

&SEisner (1960), p. 6.

u6Equation (3.31) is the flexible accelerator written
in the form suggested by Koyck. For estimation purposes,
equation (3.31) is preferred because there are not many co-
efficiefts to be estimated. For if we substitute for Ky g
into (3.31) there wi&l be a number ofigoefficients of thHe
form (l—g )3, (1-¢ )~ and so on. The estimation of these

- 4

coefficients introduces many' problems. i L1

Q7Eisner (1S967), p. 364. =siner recogni ses that the
use of proxy variables for expected future values could
lead to errors or mispecifications. He has done ext®nsive
work using sales expectations and realizations data from
the annual McGraw Hill capital expenditurs surveys in the
United States. In some instances he incorporates the data
into his investment equations. Sees Zisner (1978), Chps. 2
and 7 for example.

48Unlike Eilsner, Meyer and Kuh (1957) find a signifi-
cant role for profits in the investment decision. But as
Kuh (1963) notes, if manufactiuring firms use markup prices,
profits and sales have a linear relation. Henbe one would
not be able to distinguish easily between profits and sales
formulations of the accelerator. :

2+9Eisner recogni ses the importance of financial variables
but he insists that movements of investment cemand are domina-
ted by changes in final demand. See Zisner (1978), p. 13: -
"I accept in principle the role of relative prices and factor

- costs in determining‘desired capital stock and hence in in-

fluencing the rate of investment. At the same time, I view .
this role as decidedly less significant empirically‘in
business investment than that 6f expected demand, sales and
output.” . . g ‘




haviour, Columbia University Press, New York, 1967.
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55OLim‘.ner (1967) suggests that even in a world of perfect
certainty, one needs to look beyond the acgelerator type
model. “To rely on unaugmented accelerator-type models as an
empirically adequate representatidn of real investment be-

haviour would be to act upon a presumption that changes in the
_financial markets...are uniformly ignored by all busilness decl-
"sion-makers." . Lintner (1967), pp. 2192220,

S5d. ) - L >

7"See CGratton (1979) for recent, trends in Canada,

52Meyer‘ and Xuh assume that firms know their demand curve f.;g.&
and distinguish large shifts in demand: ‘“where the marginal
efficisncy of capital could bscome so high that the firm will
go to outside sources in order to finance the highly profit- Ty
able 1nvestmenb onpor‘tumtlﬂs." 0.:203. In contrast Zisner P
considars "oermanent" changes in ¢ emgnd Some time must elapse
before firms recognise that thg incr2ases in demand for their Vo
output are not temperary.  There are no detailed di scussz.ons k
about what period of time constitutes the "short run" or the
long run; but one‘may taks the short run to be a peridd of
at least three manths to a year, and the long run three. to

four years.

53ulntner (1956) hypothesizes that firms follow a stable

‘dividend policy. Firms use "target" payout ratios of dividends

to current earnings, which would be paic annmually if earnings -
remained relatively constant. An adjustment factor allows

for changes in dividends towards a new target ratio in the&

face of higher current earnings. Once the dividend decision

is taken, other decigsions such as the financing and invest-

ment decisions follow. Lintner's model is closely corme“t@gi
to the Dhrymes-Kurz model ¢iscussed bel{)w ,
Sl e wion :

See Duesenberry (19 3) =specially Chapter Five.

55’\1st1nctlons between financial and other variables
become hazy at times--especially when one considers that
finance is nesded ultimate]xy to transform investment plans
into actual physical capital |

56Some of the other models not considersé are:’ R. Res:z2k,
"Investment by Manufacturing Firms: A Quarterly Time Sgries
Analysis of Industry Data,” Review of Zconcmics and Statistics, {
vol. 48, no. 3, August 1966, pp. 322-333;. i, Zvans, "4 Study \
of Industry Investment Decisions," Review of Zconomics and
Statistics, vol. 49, no. 2, May 1667, pp. 151-16L4; J.H.L
Anderson, "3Business Fixed Investment: A Marriage of Fact and
Fantasy," in R. Ferber (ed.), Determinants of Investment 3e-

2

57.‘\1eyer and Glabuer (1964), p. 250. " See also the
%;otation from Zisner and Stroz (196\@ raproducad on-p. 93.

'58ulntner (1959) discussces the fir\a@cing of the modarn
corporation. . i ‘
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59H‘arkihs and Walsh (1968) present evidence for firms in
the United States manufacturing sector., Sullivan (1974)
contains a description of different methods of finance used
by Canadian firms. Sullivan's article is descriptive rather .
than statistical in nature. Data from Lorporation Financial y
Statistics (Statistics Canada, Cat.: 61-207) provide an in-
dication of changing treHds., For example, betw=s2n 1965 and
1975, the ratio of equity to capital employed in the manu-
facturing sector has fallen steadily from 72% to 6357; the
ratio of net long term.debt to capital employed has grown from
13% to 175, See also Gratton (1979) and "Recent Trends in
Term Financing in Canada," Zconomic Review, vol. IX, no, 3,
May-June 1979, The Provincial Bank of Canada. For andther
interesting approach see Meir Tamari, Some International Com-
parisons of Industrial Financing: A Study of Company Accounts
in the U.K., U.S.A., Japan and Israel, Technicopy Ltd., England,
1927- \ ¢

OLea ing as a method of financing investnent has grown
quite a great deal. The 1972 Canadian Federal Budget recog-
nized the growing trend towards leasing capital =squipment.
The budget allowed assets vhich were leased to be eligible
for capital cost allowances., In 1976, because of abuses of

#the system, th®-Favourable treatment was modified. New regu-
lations limit capital cost allowanc-s on the leasing of move-
able property to income earned from leasing. See M, Miller
and C. Upton, "Leasing, 3Buying and the @¥st of Capital Ser-
vices," Journal of Finance, vol. 31, no. 3, June 1976, PD.
761-786, for a theoretical discussion of the lease-buy decision,

6lSee footnote (53) above. The concept of a target pay-
out ratio with an adjustment factor for higher earnings is -
expressed algebraically: )

Z?‘th a+e (rPy - Dy q) tuy

0

where ‘

ADt = dividen"ds of the current year minus dividends
” of the previous year
) P; = current aftgr tax profits in period % X
- ¢ = speed of adjustment coeff‘icient‘

r = target payout ratio

F' ]
- a = constant term*

[
n

£ random error

*The constant "a" is not consistent with Lintner's view of a
stable dividend payout ratio. For if Dy g = rP then

s

1
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world leads to absurdity.

N 84
f ' ” ) \

4D, = a if a # 0.” Lintner notes that .the constant "a! will be

zero for some firms; and in <general if a>0 it reflects the
greater reluctance of firms to Teduce than to raise dividends.
then the dividend model is fitted +o empirical data, tradi--
tional tests of significance’will indicate whether the "a"
term'is large relative to "its standard error.

S hrymes and Kurz view dividend behaviour slightly

. differsntly from Lintner. They view investment and dividend
toutlays as competitive. Ir the short run at least, Lintner

sees “Ycash dividend payments...a top'priority claim on funds."
Lintner-(1967), p. 229. For another contrasting view see )
Modigliani and Miller) (1958). Their position is di scussed in
the next section, ~

83¢un (1971) takes a similar position but he prefers ‘o
estimate the three equations as single ones, not as part of a
system. : °

64A carefﬁl perusal of the Annual Reports of most cor-

porations providesconsiderable evidence to support this point.’

65For purposes of brevity, the following discussion does
not include any proofs. Detailed proofs can be found in. the
original articles: Modigliani an. Miller (19584 1963). See
also King (1977) and Nickell (1978), esp. Chps. 8 and 9.

6The special assumpiions ars: perfect capital markets;
No taxes; no transactions costs; individuals and firms are
free. to borrow and lend at the same rate; no bankruptcy;
static expectations. . :

67F‘or an =xposition of the "traditional™ view sce Durand
(1952). See also Weston (1961) and Lintner (1962) for a
discussion of some of the isgsues. «

68See the readings in Archer and D'Ambrosio (1967) for
an introduction to the original Modigliani-Miller articles
and other participants in the debate. Also Solomon (1959).

A\
. 6989e Stigilitz (‘1972); Baron (1974, 1976); Smith (1970;
1972) ; Hagen (1976). These studies set out the special con-
ditions under which the Modigliani-Niller theorem isvalid. -

70See also rDavenport (1971) and Glyn (1973).

"see especially pp. 184-185 and pp. 21\'2-214.

7?‘See Nickell (1978), p. 167 where he insists that capi-
tal markets are inherently imperfect. He believes that the
concept of perfection of capital markets in an uneertain

e

S

[



Psee stigilitz (1969) in particular.
mFor example firms rm:l—st face the l=gal consequsnces of
bankruptcy hence they cannot issue debt ad infinitum.

N ' ®
"See King (1977), pp. 152-161. .3

‘76Vickers (1968) as wellas Vickers (1970). Vickers . 1
builds on the early work of lange (1936) on the placs of money
capital in the theory of production. Traditionally micro-
production theory is cancerned with output and ignores factor
prices, questions of capital invesStment and financing. 1In
Vickers' approach firms maximize a profit function subject to
a "money capital availability constraint." The maximization
process determines optimum values of production, capital
investment and finance. (Note that money is a constraint
and not an input in the production function and consists of
either debt or equity capital,) , :

77I‘he procedure is consistent with the Modigliani-iiller
approach which Jorgenson adopts. Seg Jorgenson and Sisbert
(1968b), p. 1124,

785ee° Jorgenson and Stephenson {1967). The cost of
capital is defined as the ratio of corporate profits after
tax and net monetary interest to the valus of all outstanding
securities. The outstanding sscurities consist of debt and
equity capital.

79];n Lintner (1967) the cost of capital variable is
measured by the difference between retained earnings and long
term debt as a ratio of the total value of the firm. The:
numerator reflects the fact that firms may use retentions %o
retain debt. Anderson (1964) and Dhrymus and Kurz (1967) have
measures of short term liquidity as a determinant of invest-
ment.

80The United States: H. Liebling, U.S. Corporate Pro-
fitability and Capital Formation: Are Rates of Rsturn
Sufficient? Pergamon Press, 1980 and the refcrences cited
therein, The United Kingdom: "The Cost of Capital, Finance
and Investment," Quarterly Bullstin of the Bank of 2ngland,
vol. 16, no. 2, June 1976, pp. 193-205. Canada: Department
of Finance, Rates of Return anc Investment Profitability,
Ottawa, April 1680,

BlSee for example Quarterly Bulletin of *he Bank of
Zngland, op. cit., pp. 203-205. )

AY

" a market value approach, but inihis model ‘the market value of

82’I¥obin (1961, 1969); Brainard anc Tobin (1968). See
also Helliwell et al (1973) for a related approach. '

83For a recent empirical application of the g~theory
approach, see Tobin and Brainarf (1977). Grunfeld (1960) uses

the firm is a proxy for expectec} future profits.
l .




CHAPTER FOUR
% 1
THE CHOICE OF AN INVESTMENT MODEL AND

CANADIAN STUDIES OF INVESTMENT

I. INTRODUCTION

In the previous chapter we presented a concise review ////

of the main theoriss of investment behaviour. These theories
have formed the basis for empirical studies of iﬁ;estment and
tax incentiwve policy.l The neoclassical theory of investment
has been applied most frequently in empirical studies; in
contrast the flexible accelerator and liquidity theories have
limite5\ﬁégehl for most researchers.

" For the most part the empirical studies of iﬁvestment

behaviour fall into two categories. At the one extreme are

the studies which may be characterized as "conclusion—oriented:"2

In this method of approach, researchers have a specific: policy
conclusion in view and thei; quantitative research is directed
towards obtaining support for the objective.2 At the other
extireme are the highly séphisticated models which are designed
primarily to introduce new econometric techniques.4 Given
these two extremes there is a need for different types of
quantitative studies. &

Recent criticism5 has focussed directly and indirectly
on the gaps to be fouﬁd in quantitative research on tax
policy. It ié possible to isolate one persistent theme in

86
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. 87
the criticism; of curreny research. There ars repeated
éuggestions for more disaggregated studies on investment and
tax policy: The call for‘more sector’'studies is especially
valid because tax poiicy changes are directed increasingly
towards very narrowly défined,sectors.6

There are some advantages which arise from studies of -
narrowly defined indus%ry groups. The knowledge gained from
these $tudies is more than can be gained from those which
deal with broad manufacturing aggregates. The studies can
concentrate on a complete analysis of the group of firms aﬂd
the way in which incentives affect the group of firms. Final-
ly, while‘the results of sector studies may not be sasily
applied to total manufacturing, they may serve as a reliable

o

guide to future tax policy.

Our aim in this tﬁe;is is to fill part of the gap be-
tween the two types of studies mentioned above. We elect,
therefore, to analyse two subsectors of Canadian manufacturing
anl to determine some of the =ffects of tax incentive policy
on the settors. The sectors chosén‘are iron and steel and
pulp and paper. 1In our choice of a model of investment, we
have not been guided solely by theoretical considerations; we
have allowed past experience of the industry as well as
institutional features in the Canadian economy to detarmine
the choice. ’

The rest of the chapter is devoted to a review of two
Canadian studies of investment behaviour and a more formal

Statement on the choice of the invastmen:t model. The chapter

4
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closes with a description of oée of th2 manufacturing in-

. | )
dustries analysed in Chapter Five. .
!

i

IT. CANADIAN STUDIES

Canadian econometric studies on investment behaviour and
tax incentives follow the general trend and use one 'variant
or another of the neoclassical model of investment. This
section looks briefly at two of these studies7——McFetridge
and May (1976) and Harman (1977).

McFetridge and/May (1976) make adjustments8 Fo the basic
neoclassical model of investment and apply the moael to
Canadian data. They discard the assumption of a particular
industrial structure (perfect competition); and they assume
that firms minimize costs subject to an output constraint.
When firms minimize costs the marginal conditions exglicitiy
include a component for labour services.9 Despite the ad-
justments the model retains the fundamental eleménts of the:
neoclassical model and the results obtained reflect this fact.
For the 1951-1955 period, thge researchers find that tax in-
centives and policies took a longer time to work than the
authorities\aqticipated-—"our model indicated that no effect
will be felt fof the fiscal year of the measure and that the

10 mhis result is

modal impact occurs in the third year."
characteristic of each incentive policy which McFetridge and
-/// 3 .
May examifie for the postwar period.
Harman (1977) rejects the neoclassical approach of Hall

and Jorgenson as an unsatisfactory framework for the evalua-

o

tion of Canadian incentive policies. One reason for the
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rejectioﬁ is the long run nature of the neoclassical invest-
ment ﬁbd;l, whife tax incentive policy in Canada 1is essentially
of a short run nature. Harman prefers to work with the Coen
model.ll The Harman study examines cash flow and timing
ef&?cts of Canadian policies, There is also a discussion

of the cost of tax incentive policy, a subject not treated

in the McFetridge-May paper. '

For each major tax incentive, Harman discusses the pro-
gram with reference to: changes in implidit rental prices,
revenue changes and timing effgcts. Three timing effecﬁs
are distinguished--a general timing effect, a time constraint
effect and a termination date timing effecdz.12 The distinc-
tions are interesting in'theory. put in practice éreznora
difficult to capture separately. GZvidence presented in \
Chapter Two (in the discyssion of. the policymakers' m&del.

See pp. 28 to 30 above)/suggests that firms do not immediately
react to tax policy chaﬁges. Firms must wait until official
Regulations and Interpretation Bulletins are pub}ished to
ascertain their eligibility for tax concessions. The period
between the announcement of a tax policy change and publica-
tion of the Regulé%io;s is one of uncertainty. Therefére it
is not surprising that McFetricge and May find induced invest-
ment occurs with a three year lag. And Harman is not quite
correct when he criticizes the findings and consider them a:
direct result of the use of distributed lag models.13

If tax incentives are to alter significantly the time

path of investment, the incentives must not be subject to
1

o,
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uncertainty. Prior to 1974, there were no‘guaranteesothat an
incentive would not be suspendad before its original expiry
daL‘t:e.ll‘L What is more important is the state of firms' ex-
pectations about future demand. Firms will be more lqguced
to install new capa01ty if future expectations are buoyant
rather than to take advantage of small tax savings.l5

Harman's results on the cash flow effect are not url-
expected, because of the small tax savings. Harman finds
that investment expenditures were about 1% higher as a result
of the increased cash flows of firms after the 1972 tax
changes. Some of the reasons cited for th? limited success
of tax incentives are: the difference befween the tax de-
finition of an eligible asset and the traditional definition
which form the basis of data collection; eligible assets are
a small proportion of total assets; firms may not have enough
taxable income.

Harman is very successful when he matches the costs of
tax incentives with the increased investment arising from the
incentives.l6 For exgmple the&l972 tax changes are estimated
to have generated $313.4m. in new invéstment. The policy
cost the Federal Government an estimatec $568.5m. in revenues
foregone. These figures cast serious doubt on the efficiency
of tax incentives and underline the need for tax expenditure
budgets. The firsx\official estimates of Canadian tax expen-
ditureSﬂQere published in December-l979.17 The estimates

have stimulated much discussion:® and are considered in more

detail in Chapter Six.

2

oo



- 91

\ !
I

The Harman study is an interesting alternative to/fhe

. ) I .
Hall—Joféenson app$oach to measuring tax inlcentive pdlicy.

" The study highlights the importance of the cadsh flow effect
Pd
in determining the| speed of adjustment. In contrast to pre-

vious studies, Hag}an 1s one of the first to apply a type of
benefit-cost anélysis to tax incentive policy.19
&

ITT. THE CHOICE 3F AN INVESTMENT MODEL

A proberly specified inVestment\modgl is a necessary
20

prerequi site for an evaluation of tax incentives. In the
previous chapter, we reviewed the neoclassical and non neo-
classical models of investment. The neoclassical model of
invegtment was criticised because of the problems reslated to
the inner workings of .the model. Briefly the problems were:
the choice of. a Oobb—quglas,production function and the con-
venient resylts hich follow/thé choiceji the treatment of
replacgment investment; ﬁhé assumption that output is exogenous
to the model. jhe theoretical éfgﬁiems are concerned with

the internal consistency of the neoclassical model. One can

. f
also criticise Ihe neoclassical model outside its own frame-

21

work. The model relies pn assumptions of perfect foresight,

perfect competition and/perfect capital markets. The assump—\
tions are unrealistic when applied to Canadian and other

22 On théoreticalrand on empirical grounds, the

economies.
neoclassical model is rejected as inappropriate for explaining
investment behaviour in Canada.

In general two features distinguish the neoclassical and

non neoclassical models .of investment. The non neoclassical

i
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o .
models-~the accelerator and liquidity models--identify differ-

ent'variabiés as determinants of investment; and the link with

tax policy is not as clearly defined as in the neoclassical
model. Eisner's version of the flexible accelerator suggests
that the appropriate tax incentive policy would be to stimu-
iate the demand gér output produced by the capital using in-
dustries. 1In one version of the liquidity models--Meyer and
Glauber recommend tax policies to change over the business
cycle; ?ax ineentives that would increase consumer demand in
the éarly stages of cyclical upturns and a reduction in cor-

porate taxes early in the downturns in order to increase cash

i

J

flqws.
{

- The non neoclassical models of investment examined here
aré complemeptary and not coﬁpeting theories of investment.
Tpé figxible accelerator examines investment in terms of real
facto Q\ for Eisner believes that sales variables are a goad ,
prOX/“fdr expected output. The liquidity models stress the
role of ffnancial factors which affect the investment de-
cision. The Dhrymes-Kurz model provides an appropriate frame-
work for investigating investment behaviour in an economy,

The Dhrymes-Kurz model provides the basis for our examina-

tion of the effects of tax incentives on investment in Canada.

The three main reasons for choosing the model are the following:

L)
first, the model highlights the interdependent nature of in-
vestment, dividend payments and financing decisions. The
mutual determination of the three decisions is an attempt to

integrate the theory of investment with the theory of business

4
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finangce. This approach is more realistic than the approach
of the neoclassical model of investment. In the neoclassical
model of invgstment, the role of finance ;s compressed into
the implicit rental cost of capital variable.

A second reason for the choice of the Dhrymes-Kurz model
is the attention paid to different sources of finance. Within

recent times, firms have had a wide spectrum of financial

choices available to them and they utilise the different
choices. The present position is in direct contr;st to that
in the immediate postwar decade. For example Dhrymes and
Kurz's econometric study found evidence of the reluctance of
firms to borrow externally. Despite its popularity and
sophistication the Jorgenson neoclassical model cannot handle
the different financial arrangements found in the rea; worl},i.23
Finally the Dhrymes-Kurz model and other non neoclassiéal
model; are ‘essentially more flexible in approach than the
neoclassical model of investment. The flexibility is due in

2h between the methods of theorizing.

part to differences
The non neoclassical models of invéétment,have a closer connec-

tion to behaviour in the real world. For these theorists:

the th of investment is a living and
developing™thing, and we have learned as

a methodologi principle to welcome the
feedback of empirical| studies on the theory
to be promoted.

--Elsner and Strotz (1963), p. 61
The models portray how firms behave instead of how they
ought to behave. In direct contrast, Jorgenson's médel reflects
abstract theorizing without references to institutional

realities. The abstractions from reality cause severe

-
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difficulties when there is a movement from theoretical model
building to empirical tes‘cs..25 The difficulties are well
illustrated whén one.examines the experience of the Canadian”

steel induétry.

.
4
-3

The steel industry is an important capital goods industry
1
which exerts great influence on other sectors of the economy,

For example price ‘changes in the steel industry have reper-
cussions on other industrial sectors. The steel industry is

cyclical in character with wide swings in demand for its out-

6

put from the steel usin& industribs. 2 The behaviour of the

Canadian steel saker is ”ha‘rﬁ'acterized as follows:

constantly facing the dilemma of whether or not
to increase capacity, and if so when, in order
to expand-hi§ mdrket coverage to take in part
of the domestic §teel market serviced by imports.
--Stecl Profits Inquiry (Ottawa: Information
Canada, Qctober 1974), pp. 140-141.

\

The above description shgge\Lt\{s the following pattern of be-

haviour: the industry incr ESed capacity to accommodate the

growing demand for steel in h\e Canadian economy. Imports
are assigned twd basic roles: \ to provide for peaks in demand
over thé'cycle and to provide steel goods whose domestic pro-
duction is not economically feasible. In Canada, capacity.
K utilization ratiqs are generally high and ‘evidence of the
"high ratios is presented in Chart II below. Over the postwar
period, the steel industry also adapted ver:y quickly to
technological changes27 in the prodﬁction of st'géel. Much of
the investment which occurred was the replaceme‘ﬁt of old

machines with new and better ones. Clearly inv',estment
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Notes to Chart I ¢

o

One method of capturing the cyclical fluctuations in -de-

~ b

mand for steel is to plot percentage changes‘iﬁ apparent con- '
sumption of steel and pércentage changes in Gréss National

Product. The chart ia taken from Appendix F'of the Steel

Profits Ingquiry. The problem of aggrégatingudiffqunt cate-

gories of steel output is solved by converting ou@put of steel

n

into equivalent units of raw stéel. »

The chgrt demonstrates the wide swings in demand for 2

betwekn 1950 and 1968. Since then the wide fluctuations
tabilifsed. Some ' of ghe‘reasons for ‘the stability are: |
growthL;n the Canadian economy; the decline in

importance of steel relative to other capital goods;‘incfeased

use of substitutes for stgel in many areas of the economy.

The data for the period 1974-1978 are based on a different

¢ " measure of apparent consumption /See: The Sﬁeel Market in

i%?ZB anc The Qutlook for 1979, OECD, Paris, 1979/. Apparent

consumption is measured in tons of ingot equivalents. Changes
in Gross National Product are derived from data in Economic

*Review, Department of Finance, Ottawa, 1980.
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. | Notes to Chart -II

The chart shows the decline in the share ofuimports~ip
apparent, consumption of steel from a peak of about 40% in
the 1950's to~zo$ in the early 1970's. The cyclical peaks

© in the éurve correspond to peaks in the consumption Qf steel
NL\\““\ during the period: 1951, 1956, 1959, 1965.

The data on capacity utilization consists of %

- joining series® of capacity utilization ratios. If "normal

- usage is taken to be 85% to 90%, the chart clearly demon-

strates that for any periods between 1950-1973,-firns have

been operating above the notrmal ratio.
SJ -

The data on capacity utilization derives from: de Melto
(1970), Table 5-4 for 1950-1963; and Table 5. Official data
from Statistics Canada on capacity does not extend as far back
as the 1950's.
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responded to changes in demand conditions as well as changes
in tecﬁnology.

The “experience of the indusiry suggests a non neo-
classical model of investmentras an appropriate model to
apply to the Canadian steel industry. In particular, the:

flexible Accelerator provides a good description of invest-
28

-

menf within the industry. The evidence on lead times with-
in the industfy suggests a lag of three to four years for the
investment function. The important technological improvements
are difficult to separate in an accelerator ftype model.
Waltérs (1963) suggests that when technical progress and out-
put changes are highly correlated, the estimates of the accelera-
tor are biased downwards. The estimates presented in the next
chapter seem to be biased downwards.
N

Recent surveysz9 and art;cles on the econometrias o
investment have expressed dissatisfaction with single equa-
tion models of investment. For instance Lund (1976) suggests
a mpvement away from a single equation framework fo one in
which there are sequential stages; the sequential stages
would pinpoint the issues of é;multaneity“ which are over-
looked in a single investment equation.; Nickell (1978) ° and

Schramm (1972) also make similar comments. The simultaneous

equation model provides a useful starting point for this type

‘of analysis.

One limitation of the analysis in the next chapter 1is
that there are no ways of directly measuring the effects of
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tax- incentive policy. An alternative approach is to consider
the elasticity of investment with respect to a number of
variables. The elasticities serve as an useful guide to
policymakers. Shoup (1972) is correct in pointing to the

o difficulty of extracting quantitative answers on this gub-~

31

ject., He believes that the aims of such studies are too
high; instead he suggests more micro research32 is needed to
reveal associations which may prove useful for policy guidance.
The models of investment whichdare fitted in this thesis to

the data for firms in two industries are a small'contribu-

tion to the research.

IV, SUMMARY

This chapter examined two Canadian studies of investment.
One of the studiesgis typical of the aggreg&tive‘approach
which some commentators have criticised. The firgt study re-
viewed found that tgx incentives affect investmert but only
after a long period of“fime has elapsed. The second study
is interesting beqauég of its benefit-cost approach. Harman
found that the costs of fax incentiveéioutweighed the bene-
fits of the increased investment.

In the chapter reasons were advanced for the choice of
an investment model suitable for two Canadian manufacturing
industries; The choice is justified on theoretical and on
empirical grounds. The neoclassical model is considerdd
inappropriate and a simultaneous approach is preferred. The

simultaneous approach incorpqrates an accelerator type equa-

tion with two additional equations which capture the dividend

-
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and financing bepaviour of firms. In the concluding section
of the chapter a description is provided of one of the two

manufacturing industries. The description illustg?tes some ) )
empirical and institutional factors which' must be taken into

) account when choosing a model of investment behaviour.

‘
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FOOTNOTES .
lBridge (1971) and Jorgenson (1971) review studies on ~

the United States manufacturing sector; Lund (1976) reviews
British studies; May (1979) summarises r=cent Canadian re-
SearCh- ) -

“See Helliwell (1978), p. 163. Helliwell suggests that
this type of research is primarily concerned with obtaining
statistically significant regression coefficients with the
correct signs. )

3The Report submitted by The Tax Measures Review Committee
in 1975 is an example of this type of research. The Federal .
Goevernment set up the Committee to report on the effects of S
the 1972 tax changes; the results the Committee produced in-
dicated that the policy changes met with complete succegs.
The Committee also published estimates of increased invest-
ment due to the 1972 tax changes which were higher than all
other published estimates. See Table 1 of May (1979) for a
comparison of the estimates. N

4In actuality there are many studies which fall within o
the two extremes; Meyer and Kuh, op. cit.; Kuh, op, cit.;
Zisner (1978) are excellent studies of investment behaviour
which fall between the two extremes.

2See Bird (1980); Helliwell (1978) and Shoup (1972).

6In Canada, the National Energy Program introduced in
the 1980 Federal Budget is a most recent example; other ex-
amples are the tax incentives which are directed towards manu-
facturing and processing firms where "manufacturing and pro-
cessing" has a specific meaning. See Knechtel and Penny
(1973) for a discussion of what constitutes "manufacturing
and processing.”

"Other studies are Braithwaithe (1974); Gaudet, May and
McFetridge (1976); Harman and Johnson (1978). See also May
(1979) for a comparison of the results of these studies with
that of the Fax Measures Review Committee (1975). Recently’
Johnson and/Scarth (1979) show that that in addition to their
ineffectifeness, the benefits of tax incentives accrue to
foreigners and to high incom« Canadians. They insist that
the relevant tax rate "u" (in\implicit rental price formulas;
the particular formula they utilise is of the form found in
equation 3.16c above) must be the foreign tax rate for firms.
incorporated in other countries. Hence all calculations which -
use the Hall-Jorgenson approach overestimate the benefits of
tax incentives., Note that these arguments about the distribu-
tion of the benefits of tax policies are not new. The argu-
ments can be found in Kierans (1960; 1972).
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8McFetridge and May hope to avoid some of the criticisms
of the basic neoclassical model of investment by making the
adjustments. Some of the advantages of the cost minimization
approach are: there i1s no need to make assumptions about the
market structure; the elasticity of the capital stock with
respect to output is unity only in the case of production
function with constant returns to scale; relative factor
prices (ratio of the cost of capital to the cost of labour)
and not relative prices (the ratio of the price of output
to the rental price of capital) determine- investment expendi-
tures. See Brechling (1975), Chp. One for a discussion of
the advantages of the cost minimization approach.

ISee equation (3.11l) abdve and note that there is no
component for labour services. Coen (1968} also uses the
cost minimization technique. Helliwell (1976). shows that
under special conditions the assumption of profit maximiza-
tion by the firm leads to the same conclusions as the cost

minimization assumption. - -
10ycretridge and May (1976), p. 320. . g j
llSee above pp. 51 et seq. Harman finds Coen's approéch h

an "attractive" one because: no assumptions are needed about

the production function; firms minimize costs and hence output
can be included in the investment equations; re=lative factor
prices and output are separate determinants of the capita
stock.

12The general timing effect is identified as follows:
firms which intend to add to thelir capital stock in the
may do so immediately to take account of incentive policy.
The effect is measured by considering relative factor prices.
The relative factor price is one determinant of the’ capital

stock and investment expendi ture. The strength of the t%ming

effect can be gauged by comparisons of preincentive and post-
incentive relative factor prices. The termination date timing
effect: firms respond to a policy earlier than they would
because they want to acquire assets before the expiry date

of the policy. This effect is measured by comparing disgounted
values of capital cost allowances, with and without the in-
centive policy. The time constraint effect: only those| cate~
gories of investment which can be completed within this perioccd
of time will be influenced by the incentive policy.

13see Harman and Johnson (1978), p. 702. Here there is
some récognition that investment may be induced well beyond
the termination date of a particular tax incentive.

/

lL‘All tax incentives in existence before 1974 are nqw a
permanent feature of the tax system. Bird (1980) cautiogns
against undue stress on this feature of the system, sincge
“no Parliament can bind future Parliaments,” p. 20.



) lSTheoretically tax savings generated from liberal
depreciation allowances are viewed as an advantage %o the
firm. In practice the tax savings for the firm are relatively
small percentages of an investment project. The result arises
because not every, dollar of an investment qualifies for faster
write offs.

16The calculations of revenues losses are only first
round estimates. To the extent that income and expenditures
on investment increase, then tax revenues can be increased
in the second round. However as long as investment is growing
the government can never recoup all of the revenue losses.

l7Department of Finance, Government of Canada: Tax
Expendi ture Account, Ottawa, 1979, '

18See the articles and panel discussion in Canadian
Taxation, Fall 1979, and a Review of the Tax Expenditure
Account in Canadian Taxation, Spring 1980.

19See also Johnson and Scarth (1979).

2Oiany critics (see Fromy: 1971, p. 1) argue that two
variable analysis is inadequate for quantifying the relation-
ship which exists between tax incentives and investment.
Researchers must go further than merely relating changes in
depreciation allowances to changes in the ratio of investment
to Gross National Product.

21Actually the perfect foresight assumption is relaxed
to account for lags between actual and expected values. See
Jorgenson and Siebert (1968b), p. 1124.

22Schramm (1972) found the neoclassical model of invest-
ment unsuitable for explaining the behaviour of French private
investment. See also Loranger (1976) and Harman (1977) for
similar suggestions for the Canadian economy.

%BThe neoclassical model of investment assumes the exis-
tence of perfect capital markets. The assumption is not true
for the Canadian economy. The belief that some firms do not
have easy access to capital markets is one reason for the
existence of tax incentives. See the policymakers' model out-.
lined above on pp. 28 et seq.

2%Thewdifferences go much further than the arguments of
Break (1974)~and Helliwell (1976). Break (1974) suggests that
the essential difference between *the neoclassical theory of
investment and the opposing theories is that relative factor
prices matter in the neoclassical framework; the opposing
theories "while not denying the influence of relative prices,
assign greater importance to such factors as recent changes
in output or sales, future profit expectations, and the liquidity
position of firms." Break (1974), p. 205. Helliwell's (1976)
survey of the issues leaves a similar impression.

-
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.

25See Gould and Waud- (1973) who believe that almost all
empirical investment models suffer from this type of problem.
The problem arises from a mixtyre of optimality conditions for
comparative statics and dynamies:

26In Canada, demand for steel using preducts has shifted
from railways to use in consumer goods. The future demand for
steel will come primarily from energy related projects, e.g.,
pipelines. See Chart I, p.95 and the accompanying notes for
evidence of the cyclical nature of demand for steel products.

-y

27De Melto (1970) has an excellent discussion of techno-
logical changes in the Canadian steel industry. De Melto's
data show that in-1954 the basic oxygen process (the modern
efficient method of producing steel) accounted for 7% of total
Canadian capacity. By 1965 this proporti¢n increased to 32%
of total capacity. A recent study for thle Royal Commission
on Corporate Concentration (Study No. 194 Corporate Dualism
and the Canadian Steel Industry: A Background Raport) finds
that for 1976, 54% of total capacity was of the oxygen furnace
type, 25% the open hearth furrnace and 21% the electric furnace.

28"The lead time‘for increasing capacity for making
steel is four years in the case of a major vertically inte-
grated producer operating from iron ore and somewhat less r
the limited capacity electric furnace industry operating fro
scrap.” Steel Profits Enquiry, op: cit., pp. 5~6. For a.
similar statement see also Laing (1973).

295ee Lund (1976) and Nickell (1978) in particular.

305 pPp. 269 and the corresponding footnote 18.

?lShoup (1972), p. 28: "...it.is difficult to extract
quantitative answer on which all will agree (or almost agree)
as to the effects on certain types of investment decisions of .

tax changes made over a period of time."

32See also Bird (1980), pp. 59-60.

£y
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CHAPTER FIVE

[

__EMPIRICAL ESTIMATES OF THE INVESTMENT MODELS

fhis chapter presents empirical estimates of invéstment
functions which are based on theé flexible accelerator and a
simultaneous equation model of investment; The chapter also
includes a modeimof dividend behaviour based on the Lintner
hypothesis. The data are for Q?rms in the Canadian iron and
steel and pulp and paper industé%es for the 1955-1975 pericd.
The values bbtaiqed for the paraméters that can be affected
by tax incentives will give some iné&cation of the possible
quantitative effects of(tgese tax incentives on investment.

Section I cgntains a éscription of the samples; in
Section II £Le results of the single equation model of invest-
ment. and the dividend model gpe presented. Section III deals
with the regression estimates for the simultaneous equation

model. The chapter closes with an examindtion of various

elasticity coefficients. -
P

I. %ESCRIPTION OF TH= TWO SAMPBES
The sample consists of eight firms primarily engaged in

the iron and steel and puh>an§ paper industries. The firms

are selected for two main reasons: the Canadian iron and

steel sector is an important capital goods producer and has

the added advantage of being almost wholly Canadian owned;l
106
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the pulp énd paper firms are also important export industries
with roughly 60% Canadian ownership. Both industries are
highly capital intensive and earn large amounts of capital
cost allowances. Tables 1 to 4 contain information on the
contribution of the two sectors to manufacturing activity.
The tables present data on investment expenditures, capital
costrallowances, sales and book profits in the two sectors.
Together the two sectors account for an average of 30% of
manufacturing investment, E§~39/30%2 of wegrned capital cost
allowances and 144 of sales. The two sectors contribute
substantially to manufacturing activity in Canada.

The three firms chosen from the steelrindustry are the
largest integrated producers Bf iron and steel and account
for 75% of output within the industry. Unlike the pulp and
paper industry, the steel ;ndus%ry is highly concentrated and
0ligopolistic in:ﬁiﬁure. Aifhougm the non-integrated pro-
ducers account for fhé\\;esp,Af domestic steel output, the
group consists of a heterggeneous collection of firms.3 The
three integrated producers form the core group of firms from
the steel industry.

The other five firms are those engaged in the pulp and
paper industries. The pulp and paper industry provides an
int;resting contrast to the steel industry. The industry is
less concentrated, has substantial foreign ownership and is
very dependent on export earnings. PFirms in: the pulp and

paper industry are very sensitive to exchange rate fluctua-

tions.4 Chart II below is an historical series of the value
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9

i

of the United States dollar in'ferms of the Canadian dollar.
Some firms‘sbecialiie in newsprint, othersin lumber, paper-
board and paper products. Contrary to the experience in the
steel industry, the pulp and paper firms dld not experience
great tecnnologlcal changes during the postwar period. Capi-
tal equipment is extremely 01d° and needs substéptiai amounts
of répair and maintenénce. In addition firms have been con- |

cerned with the installation of pollution control equipment;

" in many instances-firms have preferred ‘to increase the capa-

)city of existing equipment rather than to .build nrew mills.6

Although overall the sample @e ended up with consists of
oﬁ%y eight firms, the choice of the firm as the unit of analysis
is not an unusual ons.’ Theoretical and statistical Peasons."
Justlfy the use of firm data and not higher levels of aggrega-
tion. Theorles of 1nvestment behaviour are formulated at the
of the firm, and in these theories the firm managers”
are the decision makers. To'obfain industria} agegregates,
one sums up over the individual firms. Most researchers work

with two digit and three digit industrial cla831flcatlons.

Yet at some- levels of aggrﬂgatlon.' distortions arise and

. theoretical constructlanslbge their validity. For example

Statistics Canada has made numerous claééification changes8
within the manufacturing indus%ryi Continuous time series
data are almost impossible to obtain. One method of pbtaining
reliable data for a particular industry is to aggregate over
the individual firms.’ = .

—

Data problems also exist at the level of the individual’
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, examines individual firm data. The original sample of nine-~
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!

~

firm. Pirm mergers, differences in financial years, different

10

accounting units (United States doXlars), - multi-product

firms, conglomerates--all cause numerous problems when one

/
A L

teen f:rms had to be reduced to elght for a number of reasons. i1 {
- Two steel firms were omifted because durij +the sample pemod '
12 .. 7

Prov:.ncml Govuernments b@:ame/mfamty shareholders. Other

P a e flI'mS were ol{ltted rbecduse no continuous data were available

- - . v

for the sampﬁ.e ‘period 1955-1975; firms which ceased to exigt

v 1

-or becane par‘t;./gs to mergers. were not included; one firm was'

B et 2

-eliminated bef: use the accounts were presented' in United

“ States ‘dollars. Finally some firms, ‘sugsidi;a;:'ies of United

i

. _/,JSta;te\s corporations did ‘not issue separate fi:nanéia.l informa- .

B /%'iqn prior to the Foreign Investment Review AZ::}:.U

/

. The main data source consisted of the Annu#l Reports of

each firm, supplemented by ddta from Financial Post publica-:

tions. From each Annuai Repdrt, information was extracted

from the f\ollowing:( Income Statements, Baiance Sheets and
ﬁ\Sources and Use of Funds tables. geﬁnitions— of the basic
;reriables used‘nom; follow. As far ‘as possib'le. measures were
taken to ‘ensure that the definitions ;Jere coéparable across

firms. The following is the list of“firms in"“the sample,.

b\\ -
: e
. A. The Sieel Firms .
.
. T -,
Algoma Steel Corporation
L B ‘ i = .
) Dominion Foundries and Steel Limited e T L

’ ) ~ The ‘Steel Company of Canada Limited

e

S
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n\\\

1

- B Tha Puip and - Paper Firms

\Xi‘qibi‘ Price Inc. ,
o IColumbia Forest Products Limited

-

Corfsolidated Bathurst Inc.
Gt. Lakes Paber 7
MecMillan Bloedel -Ltd.

A} ‘ oy

Variables ' - -
S - net sales . . ~
I ~ gross capital expenditures (includes construction

as well as machinery and equipment expendi tures)

-4
-

P - net profits after taxes

D ~ capital cost allowances

F - gross fixed assets

bV - common dividends paid

L - net long term debt ) 3

R - i’nter‘est p;ayments on long term debt outstaning'

v - EfLue of the firm given by the market value of ’
/shareholders' eqpity

EF - net current long term bB"rrowing obtained by taking
the first difference of the book x}alu'é of long term

: debt outstanding

0

~ In some instances net borrowing was obtained directly from

information in the Annual Reports. The above variables were

used *to generate additional variables such as:

*
S, = S5, - . . T
"7t t st-l ile. partial acceleration
- _ S . v o
base year variables
,.r
and so on. . -
- Vd
B o
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Note to Chart II

This chart formed part of the—#nnual .Report of MacMillan '

Bloedel Limited for 1978. The inclusion of thé chart in the
company's ‘Annual Report underlines the importance of the

(foreign) exchange rate to the industry.

¥4



CANADA

TABLE 1: TOTAL INVESTMENT IN PRIMARY METALS AND PULP AND
PAPER INDUSTRIES (IN CURRENT AND CONSTANT 1971
DOLLARS) (1955 - 1978)

$m
LY
Year Primary Metals Pulp and Paper Industries
s 4
Current Constant Current Constant

1955 95 145 . 223 ’ 343
1956 163 236 354 522
1957 180 256 365 523
1958 126 177 220 315
1959 166 230 230 326
1960 359 © 493 269 376
1961 281 387 272 379
1962 . 4,387 522 292 402
1963 364 478 326 © 437
1964 485 615 454 588
1965 ° 498 605 565 697
1966 661 709 719 844
1967 568 651 656 753
1968 544 619 - 480 546
1969 583 639 592 646
1970 778 813 758 . 795
1971 773 773 782 782
1972 . 790 759 708 681

£ 1973 863 784 713 ‘ 632
1974 1257 993 968 . _- 742
1975 1444 1006 - 955 - 630
1976 1337 806 1187 Y716
1977 1468 821 1289 720
1978 1467 756 1264 651

Source: Public and Private Investment in Canada
Statistics Canada, Cat. 61 - 205

Note (i) Data from 1955 - 1959 represent investment in -
\ the iron and steel industries. In 1960 the

L]

s - e s b e
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TABLE 1:

(continued)

cateqgories "iron and steel" and "non ferrous
metals" were replaced by "primary metals",
"metal fabricating" and "machinery"
P ) .
(ii) For comparison, the 1960 capital expenditure
gstimates are produced beldw for both

classgifications.

1960 Capital Expenditures
$m

Iron and Stesel 196.5

Non Ferrous Metals ' 69.7 |
266.2
AND' i |
Primary Metals ' 194.2 i
» Metal fabricating 46.7 . |
Machinery = . 23.0
‘ 263.9 N

Cther metals now included in the primary metals .
group are aluminium, copper, silver”and;fead.

(iii) Statistics Canada provides the following sub- .

groups for primary metala:

Primary Metals

Iron and Steegl Mills
Iron Foundries
Smelting and RsFininJ/




) C (iv)

(v)

The subgraupings are not availabls for data on

TABLE 1:

(continuad)

investment spending.

The changes in the Standard Industrial classi-
fFication in 1960 created one source of dis-
continuity in the data. The discontinuity is
caompounded further for the following reasons:
data on sales, profits and capital cost allow-
ances were originallynpublished by the
Department of National Revenue; since 1965
SE? istics Canada has besn publishing the
in?‘rmation; however Statistics Canada and
thelDépQr%hent of National Revenue do not use
t@s Same\sample of firms. The data in Tables

2ktb 4 aﬁ@ based on firms which earned taxable

7rofits. ;:> ’

| *” =

ﬁhe iﬁyestment expenditures of the 3 integrated
!’teel firms in the sample comprise approximatsly
1/3 of the investment of the group "primary -
matals". The date for the 3 firms are
reproduced in the Appendix Tables.,

. - ¢

e
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CANADA
\\u,
TABLE 2: SALES OF OUTPUT IN TOTAL MANUFACTURING, PRIMARY
METALS AND PULP AND PAPER INDUSTRIES
(1955 - 1977)

- Tm
g
Total Primary " Pulp and Paper
Year " Manufacturing Motals Industries
Year Metals industries
!
1955 18,392 1172 1747 |
1956 20,646 & 1437 . 1826 |
1957 19,5863 1552 1759
1958 18,979 1322 1711
1959 20,725 1483 1768
1960 . 21,465 1866 - 1983
1961 21,342 1596 . 2066
1962 24,073 1728 2120 .
1963 26,968 2039 . 2085
1964 29,821 . 1901 2187
1965 36,433 3146 3214
1966 40,484 3390 3312
1967 41,716 3312 3644
1968 44,278 3603 3844
1969 48,622. 3028 4318
1970 52,536 3455 4682
1971 57 5462 . 3469 4816
1972 63,964 3591 5348
1973 75,748 , 4331 6347
1974 95,819 5660 - 8448
1975 103,857 5941 7876
1976 116 ,048 6394 9135
1977 128,102 7473 10377

See notes for Tabls 1

Source: 1955 - 1964 Taxation Statistics, Department of
National Revenue. d

® 1965 - 1977 Corpoeration fFipancial Statistics,
' Statistics Canada, Cat: 61 - 207




\ . 118 .

\ CANADA

\ \ :
\
TABLE 3: CAPITAL COST ALLOWANCES FOR TOTAL MANUFACTURING
PRIMARY METALS AND PULP AND PAPER INDUSTRIES .
(1955 - 1977)

$m \

- Jotal Primary Pulp and Paper
Year Manufacturing Metals - Industries
1955 608 95 - 85
1956 \ 682 105 =« 99
1957 608 111 100
1958 642 116 100
1959 \ 666 121 94
1960 \ 746 126 . 106
1961 ‘ 762 121 110
1962 _ 823 139 , 106
1963 964 158 129
1964 1145 149 4 165
1965 1656 334 294
1966 1867 355 328
1967 1788 351 . 297
1968 1569 259 251 -
1969 1671 159 278 /
1970 1286 156 A42 /
1971 2090 259 - 22U /
1972 2484 302 303 /
1973 3165 350 454
1974 4043 416 636
1975 4073 500 632 /
1976 - 4037 429 557 / -
1977 4261 ' 432 617/

See notes/for Tablae 1.

/

/
Source:/ 1955 - 1964 Taxation Statistics, Deparément of

National Revenue, / |
Q&ics,

' /
1965 - 1977 Corpordtion Taxation Stati
Statistics Canada, Cat: 61 - 208
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CANADA

TABLE &4: BOOK PROFITS AFTER TAXES IN TOTAL MANUFACTURING
PRIMARY METALS AND PULP AND PAPER INDUSTRIES
(1955 - 1977)

$m

Total Primary Pulp and Paper
Year Manufacturing Metals Industries
1955 1536 69 278
1956 1655 106 . 280 y
1957 1548 96 220
1958 1439 76 ) 205 , !
1959 1696 129 223 ‘
1960 1587 125 . 241
1961 1591 129 249
1962 1843 122 279
1963 2030 143 251
1964 2081 127 253
1965 1793 < 401 248
1966 1919 341 269
1967 1620 297 182
1968 1854 345 - 165
1969 1/ 1957 191 221
1970 1685 153 112
197 . 2177 224 29
1972 2602 198 65 °
1973 4160 306 574
1974 5284 461 852
1975 4619 . 336 594
1976 4656 255 377
1977 4663 425 351

~

1/ In 1969 Statistics Canada reclassified a number of firms
from the primary metals to the mining sector.

Source: 1955 - 1964 Taxation Statistics, Department of
National Revenue

1965 - 1977 Corporation Taxation Statistics,
Statistics Canada, Cat: 61 - 208
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The choZéé of the base year to deflate sales changes and

gross capital expenditures implied a year unaffected

by major tax changes or business cycle effects. The year 1959
was chosen as appropriate for both samples. ‘

To obtain the regression estimates, undeflated and price’
deflated data were used. The price Aeflated data corrects for
chapges in the absolute price level. The GNP Implicit Price
Deflator for fixed business investment was applied as the
common price deflator for the variables. The total index (not
the subgréups of machinery and equipment) waﬁ employed be-
cause neither of the two subgroups was appropriate. Chart I

above shows the percentage changes in the index between 1955

and 1959.

II(a) THE FLEXIBLE ACCELERATOR--THE STEEL FIRMS

The investment equation of* the simultaneous equation
model discussed in Section III of Chapter Three is essentially
an accelerator equation augmented by dividend and external
finance wvariables. Por expioratorf%purposes, it is interesting
to fit a flexible ’écelerator equation to the sample data.

" The results of thé equation would throw light on the following:

the existence,/size and the appropriatengss of the accelera-
/

\f,“

tor coeffici /é to the body of data. Equation (5.1) below

is the basig accélerator equation: -

p ?2 Sgry = Sg, #




-

where 1. = gross capital expendifures in period tl5

D, = capital cost allowajices in period t

p = gross fixed assegf for the base year 1959 -

F
S, = sales in peri;j/% /
Sb = sales in the ase .year 1959
/
e, = error term
t / '

/
s

/
/

The equation is §ihilar to Eisner (1960) and if the

/
flexible accelerator/model is true, certain results are ex-

pected: all the sales change coefficients (or partial accelera-

tor coefficients) are expected to be positive; for firms which

are close to capacity or whose sales are rising the accelera-
tor coefficients are expectéd to be higher; as the lagged

terms increase however, the sizes of the partial accelerators

are expected to decrease, but their sum should approach unity.16

Table 5 gives the resultsl7 for the first sample for the
period 1955-1975. The results for the iron and steel firms
are presented for undeflated andngice deflated data. An
assessment of the results is divided into statistical proper-
ties and economic éharacteristics of® the equation.

One measure generally used as a measure of goodness of

fit is R® (R2 corrected for degrees of freedom) the’coefficient

of determination. In Table 5 the %2 s show that more- than

©

half the variation ih capital expenditures is explained by
o f




TABLE S5:

FLEXIBLE ACCELERATOR MODEL:

Variables

Investment Expenditures

with
S — s: - _’
t o t-1 3
! ————— 1
- Sy .
. nyﬁ= -5 - 5
;;5 t"1 t-2 P 2
:—'f" Sb
‘ S — §
t-2 t-3 p 3
5y
S - § ~
t-3 t-4 P4
| S
: § — §
t-4 t-5 B s
Sy
Dt B 6
Intercept B o
ﬁ?
F 3
DW

Sum of Salas
Change Coefficients

“TIME SERIES DATA

FOR AGGREGATE SAMPLE OF STEEL .FIRMS

" Coefficients

Undaflated Data

and standard

¥
.

(

r

errors

0.06910
§0.08598)

0.33524"
(0.08828)

W
0.19004
(0.10831)

0.11248
(0.11718)

-0.03324
(0.11697)

0.00172"
(0.00078)

0,02490
(0.06260)
.0,82794
17.0401

1.945,

0.673

Beta
Coefficients

0.09422

0.46249

0.19713

0.0993>

-0.02839

0.34195

1955 - 1975

" Deflataed Data

Coefficients

.and standard

@rrars

0.07553
(0.08192)

0.27333
(0.08394)

* ¥

0.16534
(D,09879)

0.12118
(0.10674)

-0.07123
(0.108953) -

*
0.00127
(0.00063)

0.028583
(0.04871)
0.58089

5.62
$1.975

0.564

Bata

Coafficients

0.14071
0.48989

0,25211

0.17531

-0.09862

8.34181

2"
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NOTES TO TABLE 5

\

1. .The standard errors are in brackets below the

2.

\A
.

B

.reqression coefficients,

The Beta Coefficients are the standardized
]regres;ion coafficients. They are useful for
comparing the relative effects of the %ndapendgnt
variables on the dependent variables.

The appropriate é values for one tail tests of
significance ars;- ,

10% 5% 19
t (14 degress of -
(' freedom > 1.345 1.761 2.62

«

* ,... SIGNIFICANT at 1% lavel
‘*% ., ., SIGNIFICANT at 5% lsvel
*x% . SIGNIFICANT at 10% level

F«{s, 14)0.01 = 4,45
F (6, 14)0.'05 - 2.84 B
F(6,18)g. 49 = 2.24 ;
". =~ t
\ -~
i
: 4
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1

the model. 'But while the R%'S measures are quite re‘aso}xable,l8

. they are supplemented by the t ratios. The t-ratio test

applied here is‘ not séphistica*ped. With Kuh* 519 arguments in'
mind, th‘é rﬁlé'of thumb requires that each regression co-="
efficient be at least twice its standard error for the co-
efflc1ent to be statls‘tlcally s:.gnlflcant.‘ These sfénificant
,coeff1c1ents are detailed in Table 5. P 10 Pu and FS are

not s‘ta‘tlstlcally SLgn:L,,,f:Lcant but there are no overwhelmlng f)

, reasons to exelude the three vﬁrlables from ‘the n model

Another method of measuring the goodness-of fit of the
model is the direct examination of the residuals. When the
criteria set out by Draper and Smith (1966} are taken into

€

account, the graphs of the standarized residuals exhibit no

unusual patterns.zo. The Durbin-Watson statistics indicate

no evidencé of serial correlation among the error terms.

R The statistical propert‘ies discussed above suggest that
the model performs fairly well in explaining investment ex-
penditure. The economic pr/operti es also support\ and provide
sufficient evidence ?f\tﬁe ff'lexible accelerator. First con-
sider the signs and sizes of the atcelerator coefficients of
Table 5. . With one exception’ﬁ'ce\,&oefficients are positive
and sum 'to jusf over one half. Olver' the sample period, tie ’

-

firms in the steel sector worked at close to capacity and o
experienced large increases in demand for their output. This
behaviour suggests a very 'ﬁigh value for the accelerator and
the estimates éugport a priori expectations,to some extent.

The value of the accelerator is 0.673 for the undei"la‘téd data

~

-
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o

and 0.56. for the’price deflated data. Thereware tTwo reasons

why the accelerator is not closer to unity. First the in-

creases in output were closely connected to technological
changes in the industry. Walters (1963) has argued that when
there has been technical progress, there will be a 30% to 60%

downward bias in the estimates of the accelerator coeffLCient

T‘ fr, »a -

Secondly the pure accelerator is concerned with net induced

.
4w

investment. inw@wactice it is difficult to distinguish be-
v» -

tween net indgpe% investment and replacement investment. The

experience of the steel industry is a good example here be-

cause the in%estment which occurred is a mixture of induced

1 ;
. and replacemk?& investment. Thus estimates of the accelerator

are expected to be lower than unity,.
Overail21 the&regression results indicate the existence
of an accelerator relationship in the iron and steel industries.

The coefficients show that the peak annual response of invest-

ment to an increase in sales occurs in the second year following

the changes in sales. The response of investment to changes

in sales declines beyond this period.

1

The sums of the accelerator coefficienps are also an

22 of the capital stock

approximate measure of the #lastlclty
with respect to output (salqs). Since the coefficients sum

~ } * <
to approximately 0.6, the elasticity coefficient implies that

ZOVer a five year period, a 1% change in output {sales) will

increase-the capital stock by less than l%.23 It is also .
possible to evaluate sHort run impact elasticities.zy The

short run elastiecities of investment with respest to output

”

p
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(sales) show that over a two year period, a 1% change in

- sales will produce a 1% to 2% change in .investment. These

short run 2lasticities suggest the following type of tax in-
centive poliﬁies: a stimulation of éemand for finished steel
products will lead to increases&in<investment expenditures.
There are no large differences between the estimates
based on price deflated data and non price deflated data.25
One possible reason is that dramatic increases in the price
of capital goods occurred in the last three years of the
sample period. However the estimates based on deflated data
arillsed to genera%é forecasts outside the sample period.
The forecasting procedure is one test of the suitability of
the model. The forecasts in Table 6 below are for the 1976-
1978 period. The forecasts from %he qodél are quite good
compared to those of the "naive model." Here the "naive
model" is the "ro change model” which has Tgiy = It'

Theil's Inequality doefficient26 indica;es that the forecasts
are accurate about 90% of the time. o
Some researchers (Meyer and Kuh: 1957 for example)
suggest that profits’rather than sales, or profits and sales

should be the appropriate accelerator variables. However
there is a fixed relationship between sales and profits which
causes multicollinearity in the data. Alternative formula-
tions of equation (5.1) with lagged profits proved to be less
successful than equation (5.1).

In estimating the flexible accelerator, the procedure

followed was,%o fit the lags directly in the equation, rather

™~

~
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TABLE 6
iy
.FORECASTS 0OF THE FLEXIBLE ACCELERATOR MODEL AND THE
NAIVE MODEL FOR THE SAMPLE OF STEEL FIRMS
) (IN 1971 CONSTANT DOLLARS)
(1976 - 1978)
fm
Forecasts 6¥ Investmaent
based on -
Year Actual Accelerator "Naiva"
Investment Model Model
1976 217.8 2§5.5 317.0
1977 200.4 237.6 217.8
1978 176 .3 ‘ 215.9 200.4
“ %
° ) ' ’ ? .
MEAN ABSOLUTE ERROR . 38.2 46.9
(of the farecasts)
MEAN SQUARED ERROR . - 1457.8 3574.7
ROOT MEAN SQUARED 38.2 59.8
ERROR ’ .
&
- \ A’ ;
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than follow a partic%lar distrib%ted lag scheme e.g., the
Almon lag.z1 The method used here avoids the a priori imposi-
tion of weights on tht lags; the only assumption made is that
the lag coefficients are expected to first rise and then
fall. The diagrams above describe the lag distributions
cbtained from the data. The peak respons; occurs in the
second year and declines gradually afterwards. Investment

adjusts completely to sales changes after four years.

II(b). IHE FLEXIBLE ACCELERATOR--THE PULP AND PAPER FIRMS

Table 7 shows the estimates of equation (5.1)‘for the
sample of pulﬁ and paper firm§. Unlike the first sample of
steel firms, here %he estimates display remarkable diversity.
Results are presented for; individual firms and for undeflated data.
Some statigmical properties of the results are as follows:
the coefficients of determination range from a low 22% to -
78%; the low R%'s are reinforced by F values which are not
statistically significant.' The residuals.plotted against the
dependent variable show no unusual patterns, nor is there ény
strong evidence of serial'correlation.28
Only two firms appear to conform to/fhe accelerator

theory. The two are firms A and E; the Accelerator coefficients

are 0.53 and 1.18 respectively.29 The results for the other

firms are rather péculiar although there are some possible
reasons for the peculiarity.

One reason is the connection of the firms' sales data anc
the type of capital expenditure undertaken: For firms with a

substantial”’ component of lumber sales in overall sales, the




TABLE 73

FLEXIBLE-ACCELERATOR MODEL:

TIME SERIES DATA 1955-1975

Variables

FOR _THE SAMPLE OF PULP AND PAPER FIRMS:

R

Investment Expeggitures

wit

Intercept

ﬁ2
F
DW

Sum of Sal
Change Coe

h

o

es
fficients

FIRM A
Abitibi-

Price

0.05591
(0.05073)

0.17603
(0.07727)

0.11128%*
(0.09398)

0.13832
(0.12225)

-

0.05353
(0.11177)

-0.00487
(0.00506)
0.08152
(0.02589)
8.78153
12.924%

1.67

0.53508

FIRM B
BC
Forest

-0.02875
(0.10640)

-0.12321
(0.14141)

-0.14054
(0.12870)

-0.24554,
(0.26889)

*
0.05627

(0.02137)

~0.06654 °

(0.22740)

0.23658
2.05
2.09

-0.53804

¥

UNDEFLATED DATA 2/

FIRM € FIRM D FIRM €
Consal. Mc.Millan Great Lakes
Bathurst Bloedel Paper
-0.04968 0.25455 0.29719
(0.12499) (0.15435) (0.27690)

0.14596 0.02451 0.73414 %
(D.09775) (0.17381) (0.32022)
t 3* %

-0.15203 0.40038 0.61620

(D0.18095) (0.21647) (0.43645)
-0.19135 - 0,07857 -0.26440
(0.19426)  (0.23039) (0.48713)
-0.11290 0.48544 -0.19934
(0.16658) (0.53223) (0.41203)

0.02267 -0.00717 -0.01328
(0.01523) . (0.00622) _(0.04558)

0.04271 0.25934 7 0.08679
(0.09401)  (0.11455) (0

0.77909_ - —-8.2273 0.49553
12.756% 1.784 - 4.2743%

1.09 0.832 1.1319
-0.36010 1.124245 1.18379
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FOOTNOTES TO TABLE 7

v

Not all the firms in the sampls had observations for the 1955 -

1975 period.

&~

FIRM A (Abitibi - Price) 1955 - 1975
FIRM. B  (BC Forest) 1958 - 1975
FIRM C (Consol-Bathurst) 1955 - 1975
FIRM D (Mc. Millan Bloedel) 1959 - 1975
FIRM E  (Gt. Lakes Paper) (; \}1955 - 1975
\\1

*  SIGNIFICANT at the 5% level /> o

*%# SIGNIFICANT at the 10% level \ :
Fo(6,14) = 2.24 10% F. (1, 14)
F (6,24) = 2.84 5% F (1, 14)
F(6,14) = 4.45 19 CE (7 14)

'

tThe standard errors are in brackets below the Coefficients.

]
: .60

(21)
(18)
(21)
(17)
(21)

3.10

8‘86
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. : ~. .
. correlations between investment and sales changes are fairly

<\

AN

31 Por these firms the nature of\;heir capital expendi-

low.
tures is very different fromlfirms witﬁ large newsprint opera-
tions. In addlth?, the newsprint industry does not fluctuate ’
as much as lumber and logging operations. For one firm crude
estimates were made, for sales'which excluded lumber and other
products. The regression, in which the crude estimates were
used, was not better than the one in Table 7.32

Much of the capital expenditure over the sample period
took the form of repairing33 newsprint mills and introducing
pollution control equiﬁment. Very fgw newsprint mills were
built entirely new and hence there wé§ no induced investment
equalling that of the steel industry.\ The flexible accelera-
tor provides a good explanation of net\induced investment.

|
The link with repair expenditure is not\so clear however.

Other reasons for the unsatlsfacto;y results ar%\ (a)
some firms exoerlenced fluctuations in sales income because
of changes in thqxgxchahge rate.Bu Eisner (1960). shows that
the accelerator is smaller for firms whose sales are not in-
creasing rapidly; (b) the existence of excess capacﬂ:y35
some years of the sample period; (c) small sample periods
which allow few degrees of freedom.

One solution to the problem of diverse results for the
individual firms is to apply the model to one of the leading
firms. There are economic as ;ell as statistical reasons

why Firm A is an appropriate choice. Firm A is the largest

newsprint prpducer36 and exporter in the Canadian economny.

A a———— ——" = e e
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In direct contrast Firm 2 accounts for aporoximately 4% of
the newsprint market. Although Firm D is the largest in
terns of asset size there are two, reasons against a choicg
of D. Fipst. lumber sales are a substantial component of
total sales; secondly there are seventeen observations apd
seven coefficients to be estimated, which raises questions
about the number of degrees of freedom. Statistically the
results for Firm A are in accordance with an accelerator
model and provide useful answers on the response of invest-

ment to demand changes. |

4

)
Table 8 below contains results of the flexible accelera-

tor based on the price deflated data of Firm A. The resul<s
perﬁz;?comparisons of the size of the accelerator for £he

two samples. As to be expeéted the accelerator coefficients

for the steel firms are higher than that for the paper firm //

A, The results conform to the experience of\tbe two industrie

Chart V displays the response of investment to sales changes.
Here the peak response also occurs in the second year and de¢-

clines afterwards. The lag sequence follows a simple geomegt-

pulp and paper group of firms. The sensitivity of the /in-

improved earnings. The increased earnings have been ploughed




\ ' 134

\

TABLE 8: FLEXIBDY ACCELERATOR MODEL: . :
TIME SERIES DATA: 1955 - 1975 K

\mﬁ« A . /

N

. N
Varisbles Deflated Data \\
Coefficients
Investment Expenditures and standard Beta
with errors Coefficients
S -5 0.03722 02340
bt t-1 (0.05189) o4
5 P i
S - S T - *
t-1_ -2 B, 0.16528 o- 33852
5, (0.07780)
§ — 5
£o2 = P 5 0.08404 - o.23198
b (0.09389)
S — 8§ b
t-3 t-4 B4 0.09186 022942
5, (0.11245) '
5 -3 '
t-4 ta5 ) 0.00804 o ol
5, 5 (0.10109) 194
B -0.00471 -0 é?ﬁ—o
t 6 (0.00411) 1
Intercept B o 0.09945 —_—
(0.02295)
72 , 0.37673
. 3,061 )
DW 1.661

Sum of the salas

change QOefficients

|
|
|

See note$ to table 7

0.38644
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back into investment designed to reduce production costs.

" As noted above this kind of investment spending is not well

explained in an accelerator model.

II(c). A NOTE ON EXPECTATIONS IN THE ACCELERATOR MODEL

The si’ple accelerator implies that the elasticity of
expectations is unity:' The elasticity of expectations is de-
fined as percentage changes in expected output diviaed by
percentage changes in actual output. Giveﬁ this definition,

then equation (3.26) is wfitten as
I3 =XAM (04 - 04) | (3.26a)

where 7| © = elasticity of expectations.

Generally T 1is assumed to be close to unity and stable and
thus "d " can be written for " &7 ." If 7 =0, then It = 0;
if’j-( 0, disinvestment occurs because past increases in out-
put are not expected to continue in the future. ‘In practice)
cases of M < 0 occur rarely and only cases of 0<”1;{ 1 are
considered. /

_ The elasticity coefficient also carfieg over into the
flexible accelerator and “Lu is absorbed f§to the value of

the flexible accélerator. Thus if the fle\;ble accelerator

is less than unity, then it is possible that the elasticity

of expectations is also less than unity. In fact Eisner cites
this as one reasonkyhy empirical values of/the accelenrator

are less than expeéted ffom the theoretii?l analysis (See

footnote 23). Eisner's findings of “regressive" ex-
. AT

[

pectations in his sales data reinforces this position. With




o (
g

regressive expectations there is a ?éndency to predict a return
toward a situation of the previous period, rather than extra-
polate the recent trend,. \Thatvis for example when sales have
increased in this period,:they are expected to fall in the

next period; when sales have declined they are expectedato

rise in the next period, - ‘

The existence of "regressive” expectations sﬁégests that

in general™ < 1 and that the flekible accelerator will be

below unity.

¢

_II(d). THE LINTNER MODEE,

The Lintner model provides the fheoreticgl basg for the
dividend equation in the simultaneous equation model. Lintner
suggests that firms have a target payout ratio ﬁf“/Which they
apply to current earnings. Pirms try to maintain the target
ratio and adjust dividends upwards very slowly by a fraction

-

"c." Thus

Vv v ’
g *Dg.p = a*c(rPy - Dy ) + e (5.2)

dividends paid out in period t

£
=3
®
N
L
£
=
0 o .<
]

= "speed of adjustment” toefficient

g
H

% after tax profits in period t

target payout ratio

ey = error term ot

constant term38

)
"

Equation39 (5.2) and .another variant*? of equation (5.2)

\were fitted for the two samples. The regression results for

! u

N\ .
\\\\? the steel firms are reproduced in Table 9 below. As a group,
J . * .

N

B '
o N s .
[ - -~ — R 3 . e . S YR ek e . .
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W

ESTIMATES OF THE COEFFICIENTS OF THE LINTNER MODEL

N\

AND THE CASH FLOW VARIATION FOR THE
- SAMPLE OF STEEL FIRMS

1955 - 1975

)

- 0 . . ,
rofits Model Cash Flow Model
/ .1_/ g 2./
0.5980" 0.3216"
. 4 r . °
g v * 62‘
; 0.2211 | 0.31§2 ~
- \
| » Constant -1.0119 -1.2790
term (2.7273) (2.917)
“ e
RZ 0.6177 0.5626
* *
_ F 17.157 13.866
*# SIGNIFICANT at the 5% lsvel :
Standard ERRORS are~dn brackets below the clonstant term. - ‘
1/ See Equation 5.2 above. [
D 2/ In Equation 5.2 the pfofits term i§ rep acggﬁby the
. cash flow variable defined in Footnota 0
“2/ The Durbin Watson statistic is not strictly applicable
‘ when there 'is a lqg\:d dependent variable on.the right -
s hand side of the gg tion. The bias is not a serious -
one, but Durbin (1970) suggests instead the use of an
. "h" STATISTIC. The statistic is -approximately normally

distributed and applicable for large samplas,

~

/
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the steel firms have a target payout ratio of aporox1matély
60% of curyent garnings, a ratio which the firms change very
slowly. The reaction coefficient "e" which is fairly Low at
0.22 is an indication of firms' reluctance to change dividend

behaviour.

Ic the Lintner model, the presence of aaconstanf term
raises some compllcatlons. One could estlmate the- equatxonf
in the homogeneous form or the nonhomogeneous form and test
the statistical significance of the constant term. The second
approacﬁ was adopted here; the tests show that the constant
terms are not significantly different from zero.

Suppcm“.ersu'l of thp cash flow, model arguﬂ that the rele-

vant varlable for d1v1dend decisions is a flrm g cash flow.

Changes in tax laws, depreciation provisions and tax credlts

have allowed firms to increase thein internal cash flows.

Firms then look at these cash flows in deciding on their 0"
‘dividend payments. The argument is valid if liberal depre-

ciation allowances remain in force for a fairly long time.

However the Canadian experience has been orne of periodic
interruptiens and uncertainty about the allowances. Once the
liberal depreciation allowances are in force uninterrupted for

[
a period of five years or so, thexcash flow approach appears

u2 Fcr the sample period and thé

to be the appropriate model.
firms in the steel industry, the Llntner model provided better
forecasts of leldends than the cash flow model. é

. The Lintner model works well if firms follow the path
dafliﬂqd on p. 137 above. The model breaks down if ‘dividends

remain constant for a long period of time or if dividends are

’
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suspended. Between 1969 and 1971 pulﬁ and paper firms lowered
and in some instances suspended dividend payments. 1These
policy changes were partly a result of lowered earnings be-
cause of the rising value of the Canadian dollar. 1In one
sense there is a 'structural break ig the data and alternative
régres§ions were estimated for a shorter sample period.’l955-
1970. The altefnati%e regressions are not for the complete
set of five“firm§ nor for the cash flow model.u’3 For the
shorter sample period two firms have nine and eleven observa-
tions respectively. These same two firms have a smaller
group of observations for the longer sample period, but their
results are presénted in Table 10 below.

The reaction coefficients in parts (a) and (b) of the

table are all low with one exception., A high reaction co-

’

efficient is to beiexﬁected f;qm a firm with frequent Ehanges
in dividend payments over the'samﬁle period, Kuh (1971)44
pointé out that the "luxury" of stable dividends may be limited
to firms who exbect limitéd fluctuations in tﬁeir revenues.
In general the ﬁayout ratios are higher for the newsprint
firms than for the lumber producérs. The target ﬁayout'ratios
are lower under the cash flow hypothesis thary under the
Lintner hypothesis. \ C,

There are no estimates for Firm E in the,tagle. For
this firm, dividends remained constant for a fairly long
period of time. Thus over the sample period Di =-DY:_l for

many years. 1In such a situation the dividend mo?el breaks =

down. Firm C also had dividend payments which were Eglatively



Firms

o 0O o >
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(a)

ESTIMATES OF THE COEFFICIENTS OF THE LINTNER MODEL AND THE

CASH FLOW VARIATION FOR THE SAMPLE OF PULP AND PAPER FIRMS

TABLE 10

cr

‘ *
019495

0.08673
#*
0.25029

The Lintner Model

cPe
0.24987
0.22479

0.27086"
0.76252*

(b) The Cash Flow Model

cr
*
0.06312

0.05853
0.13683*
0.17394"

-

l:CF

0.34557"
0.31181

0.18633"
1,02273"

(1955 - 1975)1/

P

0.7802
0.3858

0.9090
0.3280

rCF
0.1826
0.1909
0.7343
0.1700

R2

—

0.6811ZJ/’*N;i)

0.01048 -

0.77556
0.75140

ﬁz

0.23689

0.13231
0.43706

0.69768 .

DW

1.55

1.75

1.64
3.29

DW
1.35
1.69
1.57

2.91

*
22,35
1.99

*
35,55

*
25,19

F
-
4.1043

2.29
*
8.76

*
19.46

T
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TABLE 10
(continued)
(c)  The Lintner Model (1955 - 1970) - i
Firms ‘Ccr . cP . rp ﬁz DW F
* ’ »* 4
A 0,24980 0.39054 0.6396 0.62934 2,035 13.73
c 0.42777 0.64766"%) 0.6605 0.58222 1.34 11.4520"
(d) The Lintner Model (1955 > 1975) X ] ‘
For the Sample of Pulp and Paper 7
Firms (A11 5) '
| A1l * * )
: Paper 0.18132 0.45846 0.3954 0.64673 . 2.01 19.307"

*Significant at the 5% level -

_/ See Table 7 and the notes to table 7 for the firms and the number of observatiens for

each firm. RN

_/ This firm had 1 change in dividend policy over the sample period?\\Tha Lintner madel
breaks down for this case i.e. oV . DU for almost all t, \\\\v -
s ' t 7 Tt
See also footnote 3 of Table 9.

H
o=
o
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constant for about five years. A decision was made to include
Firm C's results with the others in the table.

The regression egtimates for the shorter sample are
listed in part (c) of the table. The payout ratios are rela-
tively lower and the reaction coefficients higher than those
of the 1955—1975 period. The results are close to the actual
average payou% ratios which occurred over the sample period.L"5

Finally part (d) of Table 10 reveals the estimates for
the group of pulp and paper firms. Care must be exercised in
the interpretation of the results because of the problems men-
tioned above. Inter industry comparisons show that the pay-
out ratio is lower and the reaction coefficient higher than
that of the steel firms. The result is in part a consequence
of the suspension of dividend payments over the 1969-1971
period.

The estimates presented in Table 10 are-generally con—ﬂfﬂ
sistent with those obtaineg by Chateau (1976). Several
features distinguish the two approaches: Chateau uses a
cash flow model and has as the dependent variable dividepds
per share; he argues that the variagle dividends'per share
captures the problem of new eQuity'issues, firm takeovers and
mergers;46 his estimating technique is augmented least
squares (see Feldstein, 1970) and the sample extends from
1947-1970 for 40 Canadian firms. Chateau obtains payout
ratios (out of cash flows) for the ferrous and nonferrous
group of 0.22 and 0.32 for the pulp and paper group. Within

the pulp and péper group newsprint firms haveée higher payout5



ratios; this characteristic is also common to the estimatg§}

in Table 10 above., There are also differences in the actual

47,,and those

sizes of the coefficients obtained by Chateau
reported in this thesis. The differences reflect the assump- -
tions of the two models and a different sample period.

As already noted, the cash flow hypothesis is acceptable
when aécelerated capital cost allowances enjoy an uhinterrupted
life. The Canadian experience of the allowance doe§ not re-
flect this feature. The major proportion of the accg}erated
allowances to the pulp and paper firms are conditional allow-
ances. They must be spent on anti-pollution equipment énd ’
there is clear evidence that the firms made this type‘of in-
vestment. Thus a cash flow model is not strictly valid for
this group of firms.

In this section estimates are outlined for the bakic
Lintner model of dividend behaviour. The results conf?rm
Lintner’'s hypothesis that firms adjust dividends in liﬁe with

a target payout.ratio. The cash flow variant of the model is

not as appropriate as the profits mode

two samples. In the next section the inveftment and dividend

tion model.

ITTI. THE SIMULTANEQUS EQUATION MODEL ‘ “

A. The Sample of Steel Firms
The results outlined in Section II prepared the groundwork
for the simultaneous equation model. The three equations of

the model are;
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- oV .
I.=1f(s, D, EF , Dt) , (5.3)
~ Vo - *V'
Dy = £,(Py, Ty, BFy, Dy _q) (5.4)
, } v v
PR EF_t - f3<D,t. I.t; Dtl Pt-‘ Cl L ) (5'5)

where the variablesu8 not defined on p. 110 are:
C = cost of external borrowing, measured by interest

. .. payments as a ratio of long term debt
i *e -"VV

L' = measure of leverage--the ratio of long term debt
to the walue of the firm
»*
S = St - St—} ~= an accelerator measure

St-j
The above model differs in a number of ways from the Dhrymes-

, a
/ . Kurz (1967) version. The most important difference is in the

dividend equation. Dhrymes and Kurz do not support the Lintner

formulation and omit the lagged dividend variable. Another
difference is the inclusion of the depreciation variable in
the investment equation. The depreciation variables can be
eXplq;nedxalther as a measure of available funds or as an
1mperfect measure 4of the age ’of the capital stock. QT};@us it
can be expecteb to have some explanatory power for. investment.
~ In the investment equation, the accelerator variable is
expected to have a positive impact on investment. Dividends
and investment compete for funds and'hence the coefficient of
the dividend variable is+expec'ted to be negative, On the
other hand external financing will have a positive effect

on investment expenditures. In the model, external financing

consists only of long” term borrowing. The borrowing permits
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a firm to carry out investment projects unimpedsd by'lack
of sufficient internal funds. |

For the dividend equation, the main changes betwesn equa-
tion (5.2) and equation (5.4) are the inclusion of the two
jointly dependent variables. Investment and dividends will
be negativegy related to each other. T;e ability to borrow
allows the fi;m to maintain a stable policy for dividend
payments.

In the externgl finance equation, external borrowing is
expected to be positively related to investment, but nega-
tively to depreciation, profits and the cost of finance. Al-
though the cost of borrowing is measured simply by the ratio
of interest costévto 1o£é term debt, the"variable should prove
to be negative and significant. The leverage measure which
incorporates‘an element of risk should be negatively related
to the amount of external finance.

There are two other differences to be noted between the
Dhrymes-Kurz (1967) version and the model presented below.
First Dhrymes-Kurz deflated some of their variables by sales
and some by a capital stocx variable; this proced&re was
criticized by Latané (1967) and Resek (1967) in their comments
on the paper. Their criticisms are generg}ly valid‘gnd the
same procedure is not followed here. Next, Fama (19% j'noted
that the Dhrymes-Kurz model is more consistent with time-
series models applied to individual firms than the crosg;
section approach followed by the two researchers. In our

case we choose to utilize the time series approach for in-

dividual firm data.
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Statistically49 the model raises quéstions about th=
method of estimation. Possible methods of estimation are
ordinary least squares (0LS), two stagé least squares (2SLS),
or any other method of estimating simultaneous equationsfso
Following Johnston (1972), OLS is biésed in a system of
simul taneous equations. The other methods of estimation also
yield biased estimates, but the estimates are consistent.
Arguments in support of 2SLS and other methods of estimation
stress the properties of consistency and asymptotic efficienc&.
These properties are large sample properties and give no in-
formation about the small sample properties of various estima-
tors. . Monte Carlo studies yield %o conclusive evidence, be-
cause the studies find little differences‘among the estimators.
(See the discussion in Johnston: 1972, pp. 408-420 for example.)
Given the inconclusive evidence on the small sample properties,
the method of estimation chosen here is ordinary least squares.

51

There are a number-~ of arguments to support the use of
OLS for this batch of regressions? the 0LS and 2S5US coefficients
will not be significantly different from each other; 0.S is
biased but in some situations is more robust against specifi-
cation errors than other methods. The strongest argument in
favour of OLS is that in small samples one cannot rejsct the
estimator because of a large sample property.

The procedure followed below is to examine both the OLS
and 2SLS resuf®s. The differences between the two results

are noted but the 0LS estimates are employed for forecasts

and other statistical analysis. An assessment of the regression
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results considers howw@ell the model explains investment be-
haviour. The significance of the external finance variable
in the investment equation is also very imvortant.

Tables 11(a) to 11(c) give the results for the sample of
steel firms. The investmegt equation has a fairly good fit
as measured by §2; the overall F statistic is also highly signi-
ficant and confirms the heterogensity of the regression co-
efficients. Except for the intercept term and the deprecia-
tion variable, the regression coefficients are significant
at the 10% level. Finally plots of the standardized residuals
do not display any irregularities.

The investment equation has a number of interesting proper-
ties. The first is the relative52 strength of the external
finance variable, which is very significant. The results
suéport a_priori expectations and confirm that firms financed
'the;p investment spending by external borrowing. The inadequacy
of retained earnings and the need for outside financing are
representative of conditions very different from that of an
earlier period.53

As mentioned above, the depreciation variabie has dual
characteristics. However the variable is better interpreted
&S a short term financial variable because poliéymakers
tinker with th? determinants of depreciation expenses. The
depreciation variable has a negative coefficient.which is not
statistically significant. This result for the depreciation
variable is discussed later in the chapter.

The dividend variable is significant but has a wrong sign.




TABLE 11(a) - \ .

THE INVESTMENT EQUATIGN FOR THE SAMPLE OF STEEL
FIRMS UNDEFLATED DATA: 1955 - 1975

oLS Beta 25LS Beta
coefficients coafficients
and t ~ ratios coefficients and t- -~ ratios coefficients
Intercept -0.97238 0 -1.76881 - ) ]
- (=D0.02992 , .
%
S 79.41401 0.17694 » 82.33719 0.18345
(2.24020 .
DV (Dividends) 3.31264 0.642584 4.,13484 0.80047
(1.74572)
EF & 0.52003 , 0.41733 0.49036 0.38913
(3.36916) . . .
D (Depreciation) ~0.34465 -040078 ;0.82575 ~0.2414¢6
(~0.31060)
R2 0.8994
F 45,729
. - DN ‘ 2:60
(a) The 'errors are assumed to be normally distributed {b) The F statistic measures the Dverall fig

of the cquations

(c) The Durbin Watson (DW) statistic tests for the presence of
serial correlation™among the error {erms

bl

PUTY . L - » o




TABLE 11(b)

¢

, JTHE DIVIDEND EQUATION FOR THE SAMPLE OF STEEL
FIRMS UNDEFLATED DATA 1955 - 1975

S oLs | Beta ‘ © 2SLS
7 cbefficients coefficients
//’ . and £t - ratios coefficients and £t -~ ratios
-—1Intercept ~0+12442 B - =1,45941
' (-0.04772) ,
qu 0.72509 0.66779 * 0.66204
+ "~ . {11.0022) :
P 0.11832 0.27791 0.09081
(4.7139)
I ) 0.01179 0.06079 . 0.06137
(0.67103)
EF ‘ 0.00943 0.03904 -0.02622
(0.60371) .
-7 ‘) S =2
e F 286.685
DW - 2.38 - oo

See notes to Table 11(a) ’

Beta

coefficients

=« 0
0.60972
0.21329

0.30472-

-0.10725

p&l




Intarcept
LV

c

See notes to table 11(a)

~

FIRMS UNDEFL ATED DATA:

TABLE 11(c)

THE EXTERNAL FINANCE EQUATION FOR THE SAMPLE OF STEEL

1955 -~ 1975

gLS

coefficients
and t - ratios

-121.41020
(-7.9092)

747.82610
(9.3888)

-780,21610.
{(=1.5495)

0.17158
(1.6614)

4.61103

- (3.5395)

-0.35993
(-0.9796)

-1.97010
(-3.060)

‘019651
93.338
- 1.95

e 1

Beta

coefficients

o

-

0.70411
-0.14197
0.21382
1.11466
' -0.20430

-0.71787

25LS

coafficients

and t - ratios

-

-121.05731

698.3717s
-459.,17716
8.33382

4,72314

-0.62242

-

;2.19133

casfficients

Beta

0.65755

o

-0.08355

AN .
1

' 0.40068

£

'1.13939

-0.35328

-

=0.79847

A

TsT
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/ IH one sense ‘'this contradicts the as§umptions of the simul-
‘ ta;zeous equatiop model. One possible explanation of the posi- '
tive coefficient i1s that there are feedWacks\between invest-

- ment and dividends. Over time aswiﬁn stment increases, dividends

will also increase because "9f an improved earnings position.
Table 11(b) détaﬁils ‘the results of the dividend equation.
The measures of goodness of fit confirm that the eciuation is
well explained and there are no patterns of correlation among
the error terms. How?ver the .coefficients of the ’two jointly
dependent variables are small and not statigtically Aaignifi-
cant. The results imply that for tni/s pé;'ticular sample of
fi}ms the dividend _decisionxi‘)s independent5u' of the other two
decigions. The role of the intercept term is similar to that
disc'ussed above on p. 139. In the moc{el the payout ratio
b is smaller lfthan that obt;ined in equation (5.2) above and closer
to the actﬁal avera]ge payout ratio.55
The external. finance equation also has a good fit with
three -significant coefficients, agltthough one has the wrc!ng
sign. The other coefficients maintain their expected signs’
but are no;s;tatisﬁically sign f!idant. One"ingé%‘ggting aspect
) of 'the results is that th?\ leve ;ge-vériablé has wt;lhe\ wrong ex-
pected sign. The leverage varigble measures the Ie“;ctent to
which firms finance their activities through debt and also
contains an element of the risk \inherent iry','borrowing.f' A

\ - .
negative coefficient would support Kalecki's "principle of

“

increasing risk." The results show.that for the sample of .

. steel firms, neither limitations on capital nor the increasing. °

o
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cost of capital created barriers for the firms. The rate of
interest measured by the cost variable is appropriately nega-
tive, but appears to be not a dominant variable in the

equation. Similar arguments can be made for the p'r:ofit and ™
~ "

o
<
<

[

to a lesser extent the depreciation variables. Both variables

are r‘Tegatively E;elated to the amount of éxterna“l borrowing. ’
As retained eargings decline, the amount of external funds
increases. When investment increases and dividends are un-
changed, the new sources of funds meet the gap left by in-

1

ternal funds. The results for equation (5.5) generally support
the hypothesis of the simultaneous equation_model. ‘
Earlier, a sirong case was madé for the use of OLS in a
simultaneous equation model. The argument is reinforced by
comparisons between the OLS and 2SLS estitﬂates. Tpe tables
reveal tlhuat thers are no major differences between the two
estimates.56 There are ‘I:IO dramatic changes in sign or gze
from one method of estimation to the next. There seems to be
very little to gain from any of the other methods ofa estimation
" (LIML or FIML). |
One question to be a.nsv;ered is how weli the equat_ions
forecast investment spending béyond the sample period. Esti-
mates based on the price deflated data were used to obtain
the forecasts. The additional estimates required for this
test are found in Tablﬁilz(a) to 12(c). The results show
no marked differences from those of the undeflated data.

How well the equations forecast beyond the sample period will

cfepend on a number of factors: the model's structure; the

-

! @



TABLE 12(a)

THE INVESTMENT EQUATION FOR THE SAMPLE OF STEEL FIRMS
DEFLATED DATA: 1955 - 1975

o
) OLS Beta 25L S ' Beta
coafficients . coefficients ¢
and t - ratios coafficiemts and t - ratios coefficients
Intercept 0.08139 0 0.09322 8]
(0.20321) : .
» . " / N -
5 66.29910 //0.26379 . 69.94271 0.27828
(1.89535) , °
. DY (Dividends) © 3.74689 // 0.75487 4.84945 - 0.97146
. . (1.85481) / ' )
EF - 0.52563 0.44433 0.49886 " 0.40067 -
, (2.90034) X :
D (Deprsciation) -  -0.67085 / -0.19032 -1.35742 0.38510
(0.5079) ¢ ) R |
g . o
: ®? 0.6813 -
i F 11.692 ~
DW 2.67
See notes to Table 11(a) : ‘ to ;
1 —
y ‘b \é‘l
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;  TABLE 12(b)

1

THE DIVIDEND EQUATION FOR THE SAMPLE OF STEEL FIRMS

: , . DEFLATED DATA: 1955 ~ 1975
OLS Beta 2515 Beta
coefficiants coefficients
and t -~ ratios coefficients and t - ratios coefficients
Intercept -0.00289 . o - -0.02920 0
(-0.09850) 4 ‘ :
2.4 ~ 0.75902 0.75126 D.68958 0.68252
(10.78459) . o
P ' 0.10618 0.23312 0.08274 0.08166
(3.46540) ,
1 S i 0.01410 - 0.07003 0.06961 0.30348
(0.86769)
EF 0.00259 0.01091 -0.03558 -0.14185
. (0,16106) '
' - ®? 0.9578 | h\\\\\a/nx .
' F 114.715
ow ' 2,27

See notes to Table 1li(a)

65t



D
mn
-

3

Z9ovgLe-
-6¢llZo-

o6L8L*0

// 65505°0
\

\
A
~L99LL°0-

LL6g9 0

8]

S3UB8TOT44800

FEE]

VIS MQ
: 9¢9°0Z _ 3
8758°0 T g
/ , : (v9899°0-) -
oL0ss" 0~ 76£81°0 s08Y%5°0- a
(zzL91°0-) e
68Zlh° D= LG6¢0 0~ D€LLO° 0~ d
& (6£€22°2)
En662°¢ 88068°0 ZeLEL*E Ad
\ ~ (g19¢cL°1L) .
£998%7°0 §20LZ°0 7%822°0 . 1
(696£8°*1L~)
ZLs08°0Z9- 6Z56L°0- LLG*6C0L- © 3
) (82L2Z°9)
. 2s6ss°8RL L6569°0 geBlLZ nlB. L
(siLiL9°0L=) "
L9ssh g~ 0 so9zyz- -3deozajug
S0TIRI - 3 pue SJuUsTOTJ 4800 s0T3EI~ 9 pue .
squUeToT} 800 sSq1uU8TaTJ 4800
578¢ elag S0
6661 __*Y1ya a3lv1434 :

(e)iL @1qel 03 Sa30U 33§

(3)zt 318vL

MzmHu 13318 40 37dWYS 3HL ¥04 NOILYNB3I 3INYNIZ TUNYILX3 3HL

«



e wvew R

| ) 4 . 157 .

e I
TABLE 13 -~

. <,
FORECASTS OF THE INVESTMENT EQUATION UF¢THE SIMULTA&EDUS
EQUATION MODEL FOR THE SAMPLE OF STEEL FIRMS~ o 2
(in 1971 Constant dollars)

$m
-~ &
k ¥
Actual Forecasts based on OLS
Year Investment Estimates
1976 217.8 % 266.0
1977 200.4 : ' 217.7
1978 176.3 184.,7
MEAN/ABSOLUTE ERROR . 24.6
{of the forecasts)
3

MEAN- SQUARED ERROR 897.6
ROOT MEAN SQUARED ERROR " 29.9

%, ‘
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\ ..and other hybrid methods.
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fact that large changes in the prices of capital goods occurred
towards the end of the sample per;od anc beyond. (See Chart
II above.) After 1975. investment in the steel sector was
sluggish and recovered only in 1979. Despite these factors,
the OLS model forecasts reasonably well compared to the naive
model. Forecasting too far outside the sample period is not
generally recommended for this model. For the sample of

steel firms, a number of interesting features stand out.
Therwiis the general downturn in investment spending mentioned
previously. Over the same period, firms continued to obtain
additional outside financing, partly from more borrowing and
partly by a return to preferred sharés.57 \

External borrowing attained its peak during the sample
'period while equity financing declined. Since the mid 1970's
there has been a shift away from bond financing towards equity
58

To use this(model for further

Qbrk, the finance equation must be adjusted accordingly.

B. The Pulp and Paper Firms

Before discussing the results for the pﬁlp and paper

group, the peculiarities in the data must be stressed. First,
the data consists of inforhmation for five firms, but only
three of the firms have observations for the full sample
period. ' Next, the sensitivity of the industry to exterpal
changes distorts the data and certainly’ affected dividend
policy over the 1969-1971 period. 1In the previous sectibn we
usgd the data of the largest newsprint firm to obtain results

for the flexible accelerator model. It is inappropriate
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™ 4

follow the same procedure hére; for example the external
finance variable has missing observations because a single
firm will not Venfure into the capital markets every year.
What is important is to obtain regression results which re~
flect the behaviour of the pulp and pap=r group. Despite
the difficulties the results are in keeping with what we
expected.

The OLS estimates of the simultaneous equation model in
Tables 14(a) to 1l4(c) are well explained in terms of §2's and
F values. The Durbin-Watson statistic suggests there is no
evidence of positive first order autocorrelated error terms.
Plots of the residuals display no unusual patterns:.

In the investment equation, the accelerator and external
finance variables provide .good explanations of investment
activity. The result pérallelé that of the steel firms. The
same is not true of the coefficient for the depreciétion
variable which is positive and highly significant hé;e but &
was negative and not significant for{;he steel firmsi The
dual nature of the depreciation variaﬁle and its relative
importance to both industries are discussed later.

The regression estimates for the dividend equation are
gsimilar in almost all respects to those for thes sample of
steel firms. The two jointly dependent variables are nega--
tive, smallx a insignificant. The poor showing of the two

i

variables prov%ies additional support for representing the

‘ firms' behaviour as recursive rather than simultaneous. ‘:Jold59

has argued cons;étently that economic relationships are re- _

\

cursive in nature.\ In recursive systems, each depandent



TABLE 14(a)
-' - )

THE INVESTMENT EQUATION FOR THE SAMPLE OF PULP AND PAPER FIRMS
UNDEFLATED DATA: 1955 - 1975

oy .
OLS Beta 25LS Beta
coefficients coefficients
and t - ratios coefficients and t -~ ratios coafficients
Intercept -70.87459 o -81.93355 Q
(-2.31400)
5" _ 67.70698 0.21782 70.922750 p.22516
(2.83196) e
p¥ (Dividends) 2.21806 0.33554 2.54416 0.36563
(4.04598) ;
EF 0.34300 0.25192 0.29523 = 0.18891
, (2.56885)
D (Depreciation) 1.21167 0.52632 1.21223 0.52656
(5.66559)
/
i .
"2 0.89335
F 42.88090 -
DW 2.05

See notes to Table 11(a)

a9l
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o _ S TABLE 14(b) ™
- ™
THE DIVIDEND EQUATION FOR THE SAMPLE OF PULP AND PAPER FIRMS
. UNDEFLATED DATA: 1955 - 1975 ,
y
N , gLS Beta 25LS
coefficients x coefficients
and ¢ - ratios coefficients and t - ratios
Intercept 0.97827 0 8.03725
(0.14039)
Q:1 0.69411 0.74013 0.49784
(4.8065) )
p 0.20139 " 0.64039 0.32116
(3.60913) N
I ) -0.00894 -0.05914 _ -0.14294
p ) , (-0.22046) s
' EF  -0.04189 -0.20340" 0.15846
: (-0.95858)
"2 , 0,75878
F 16.728
DW 2.
\
A\
: \

See notes to Table 11(a) \\
\

Beta

coefficiants

0
0.53085
$.,02122

-0.91960

0.67028



THE EXTERNAL FINANCE EQUATION FOR THE SAMPLE, OF PULP AND PAPER FIRMS

TABLE 14(c)

UNDEFLATED DATA:

1955 - 1975

oLS
coefficients
and t - ratios
Intercept 53.73834
(1.44337)
LY 96.22505
(1.&0071)
c ~-1942.829
(2.50798)
I 0.155909
(0.58355)
oY -1.58136
(-1.67481)
p 1.39010
hatl (3.28176)
D —
"2 0.7078¢
F 10.691
Dw 7 2035

See notes to Table 11(a)

Beta

coefficients

0
0.31;77
~0.43666
0.21228
0.32572

0.93254

L J

2515
coefficients
and t - ratios

38.54148

235.91423

-1364.65

-0.38275

0.55455

1.73007

Bata

coefficients

0
0.77415
-0.30671
-0.50717
Va
- 0.10850
1.16060 .

~0.22748

A Y
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variable enters thes system one by one; instea. of sinmnultaneous
determinations there are causal chains. Lintner (1967) takes
a similar position when he suggests that the dividend de-
cision is determined first, then the debt-equity and invest-
ment decisions follow.

Th= estimate of the target payout ratio calculated from
the dividend equation is higher than that obtained in Section
II. The 65% ratio obtained (from the QLS regression) is close
to the individual firm ratios tabulated in part (c) of Table 10.

To analyse the external finance equation, it is interesting
to look at the four sgts of regression coefficients (0OLS and
235LS for the deflated and undeflated data). The cost, leverage
and, to a lesser extent, the investment vafiables all have
their expected signs. Again there is no strong indication
thaﬁ the "principle of increasing risk" affects the paper and
pu{p firms. One possible reason is that firms in the steel
and paper industries have not approached the(upper limits of
borrowing capacity. For the sample period and the eight firms
in the overall sample the average leverage ratios are 21%
(steel) and 43% (pulp and paper).. See Appendix Tables A3 and
Al These ratios are generally below the averages for the

60

manufacturing sector. With one exception the coefficients

of the depreciation variable are negative in\thé external
finance equation, The exception may well be explained in
terms of the algorithm used to compute OLS.61

The positive relation between lagged profits and extsrnal

finance does not support the view that external finance is
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> TABLE 15(a)-
THE INVESTMENT EQUATION roﬂ’%ne SAMPLE OF PULP AND PAPER FIRMS
DEFLATED DATA: 1955 - 1975
\ goLs : Bata , 25LS Beta
| ‘ coefficients - g coefficients
! and t - ratios coefficient and t - ratios coefficients
Intercept ) -0.68443 0 -0.44753 " 0
. i (=1.27752) ‘ )
5" 52.52063 "0.27279 " 39.36808 . 0.20447
(1.9002%¢ h
DY (Dividends) ' 1.55994 0.32286 = 1.29203 0.24993
) ’ (2.50998) -
EF 0.50830 0.41840 0.75481 - 0.50215
(3.02654)
D (Depreciation) 1.35734 " .0.56069 . 1.11179 0.45926
(3.77849) / T .
2| \ 0.71656 o ot ‘
_F 13,640 _
DW i . 2.05 T - 2
i ¥ ,
. |
See notes to Table 11(a) . j -
b o rs x
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See notes to Table 11{a)
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.
TABLE 15(b) °
E THE DgVIDEND,EQUATIDN FOR THE SAMPLE or PULP AND PAPER FIRMS
' FLA 1 55 o
oLs = Beta . 25LS
coeFFicients coafficients
and t ~ ratios coefficiggts and t - ratios
Intercept o -0.01015 . 4] 0.08866
. (-0.13845)
Q?1 0.74083 0.75277 0.5875%
adl . (6.35539) .
p 0.21153 0.50379 0.36805
, \ : (3.81575) )
I -0.01218 -0.05888 -0.21574 .
: (-0.31464) .
EF 7+ -0.03485 -0.13862 0.24652
(-0.82764) N . A
! |
72 ‘ 0.7754 A
'ﬁ . 13.?523 ’7; R
oW ’ 2.26

_Beta

coefficients

0
0.59740
0.3755;0
0.97945

0.79239

cvm s o e .
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- .~ IABLE 15(c) S ? =
“ °THE EXTERNAL FINANCE EQUATION FOR THE SAMPLE, OF PULP AND PAPER FIRMS o =
- . DEFLATED DATA: 1955 -~ 1975 ' .
S ®_ OLS- Beta ‘\ 25LS ) . Beta
coefficients - coefficients SN '
’ - "and t - ratios, coefficients - and t - ratios coefficients .
Intercept * 0.07648 0 -0.17997 0
S (0,17566) = ~ “ T\\T\\\\\
LY ) . 109.2853 0.34320 140.76526 0.44205
‘ (1.06113) . ) /
C . -1021.343 -0.18678 -1056.58 -0.19322
i - _ (0.82583) . ) <
b 1 0.24496 © - 0.29761 7 0.14778 " 0.16870
- '(0.87063) )
oY -0.72222 -0.18160 ~ * ,  0.02266 0.00532 ‘
(-0.84142) - ! , _
: 1.05737 0.56531 0.99743 . o5
e ﬁ (1.82455) _ ’ a-53526
0 L .~ «0.43454 -0.21808 -0..42917 * 0.21537
ﬂ - (-0.61318) 3 g %
5 . 0.49910 . - '
EF, . 4321
3 oW ' 2,42

~

2 ' See notes to Table 11(a) - T i **\\\k\\;\\\%
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sought when retained earnings are insufficient. However one

study62

on the forests,products industry pointed out the
following: 1industry officials insist that accelerated write
offs and other measures are relied on to imprové retained
earnings and enhance their ability to raise capital. Lending
institutions presumably ensurs themselves that firms' generate
suffiéient cash flows to meet their obligations. Note that
the éign qn‘the lagged profi%s variable is opposite to that
obtaineé for the sfeel firms. ‘ !

In general the OLS and 2SL3 estimates are not significantly
diffgrent from each other. Table A%}of the Appendix illus-
trates the diﬁferences between the two estimates. Except for
two cases there are no dramatic ch%%ges in signuor size for
the deflated and fhebundef;ated data.

’ Interindustry comparisons reveal some, interesting fea-
tureg. Dividend payout ratios are higher for firms ip the
pulp and pape? industries than for the steel firms. Nbte that

Chateau's (1976) cash flow model produced similar findings.

. Firms experienced no serious barriers in ‘their access tb ex-

ternal,fig%nce. Over thé sample- period, firms used a jhdicious
mix of retained earnings, stock fimancing and ext;rnal \orrow-
ing. Borrowing dominates total sources of finance, especially
for the st?el firms, (see Chart I of Chapter Six below) but
capital cost allowances do not have the same importance flor
the two sectors. The differences show up in\@he regression -
coefficients of the depreciation variables. o

@ N -
The depreciatién variable has a dual role in models o
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igvestment. One pOSSibility is that depreciation serves as
a measure of the age of the 'capital stock. However policy-
m;kers frequently change depfeciation rates and the variable
is no longer an adequate proxy for the age of the capital
stock. The second possibility ;ecognises that policymakers
alter depreciation rates for tax pup;oées. In this case
depreciation captures the relationship between investment and
increnses in these cash flows. This explanation fits. the re-
gression results which are summarised in Table 16. A posi-
tive significapt coefficient implies that increases in cash
flows from accelerated depreciation have a positive effect on
investment expenditures. |

In the flexible accelerator model, the depreciation
variables are positive and highly significant for the two
samples. Here the depreciation variable acts as a proxy
measure of finance available to the firm. In the simultaneous
equation model, the coefficients of the-depreciation variable
change sign and significance for the’steel firms. These
changes reflect the fact that faste] write offs are more im-
portant to the pulp and paper firmsfthan to the steel firms.
Capital cost allowances which are qonditionalkon‘épecial cate-
gories of investment serve a usefui purpose in the forest
products industry. The 1972 tax qhaﬂges also generated addi-
tional funds for the firms in the‘indu;fry. The amountslearned
by the pulp and paper firms are almost double those of the
63

primary metals industry. The negative coefficients for the

steel firms confirm Laing's (1973) contention that faster
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TABLE 16 3 .

=]

REGRESSION COEFFICIENTS OF THE DEPRECIATION VARIABLE IN: -~

(a) The Flexible Accelerator Model

-

Undeflatad Deflatad ‘ )
All Stesl 0.00172 0.00127

- o
All Paperl/ . 0.00237 0.00166

All four coefficisnts have t - ratios greater
than/z.

Note:
N , o
\

(b) The Investment Equation of the Simultaneous
Equation Model

Undeflated Deflated
OLsS 25LS . gLsS 25LS
All/Steel -0.34465 -0.,82575 -0.67085 -1,35742
1.21167 1.21223 1.35734 1.11179

All Paper
/ »

3
1y

A

NJ&e: Only the coefficisnts for the pulp and paper firms

gl have t - ratios greater than 2.

-

1/ Ses Appendix Table A4

- Source: Tables: 5, 11(a), 12(a), 14(a), 15(a)

. N

sy gt s
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wr%te offs are unlikely to have an impact on investment. The

statement referred to the 1972 tax changes specifically, but

is alsso applicable t6 earlier instances of rapid‘write offs.
In the next section the regression estimates are used

to calculate elasticity coefficients. The elasticity co-

efficients provide an indirect test on the effects of tax

AT . i
# ! incentives,

"IV, FURTHER ANALYSIS OF THE REGRESSION ESTIMATES

r

There are four main conclusions to be drawn from the

empirical analysis of the previous sections. First changes

in séles (a proxy for demand) are a majof determingnt of in-
vestment spending in the steel and.pulp and paper industries.
Secondly invesiment does not respond immediately and auto-
matically to changes in &emand. Instead the ré;ponse is
spread out, fog example over a period of four years in the
stesl industry. In the steel industry technological change
has accompanied the response of the industry to changes in
demand. This factor'created a lownward bias in the value

of the accelerator coefficient. 1In the pulp and paper in-
dustry improvements to existing capacity have accomﬁanied the
changes in demand for the industry's output. Next, accelerated
capital cost allowances improve a firm's internal cash flow,
. but these funds are inadequate for the financing of investment
érojécts eépecially iq‘the iron and steel sector. Inadequate
internal funds must be supplemented by borrowing and stock

financing. For the pulp and paper firms increased cash flows

from depreciation allowances assist in their gaining access

~
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to external finance. Finally there is clear ewidence of the

link between decisions to pay dividends, lnve@% gnd obtain

ex;\rhal finance. , ) /

Comparisons between the empirical results here and those

of other stgdies yield useful insights into/%he investment
process. It is worth noting whether the results bear out the
assumptions of the hypothetigal poleymake#s' ﬁodel outlined
in Chépter Two. The policymakers® implicﬂ% model assumes:

/
(a) ex1st1ng profitable investment opportunltles are not taken

up because the corporate income tax reduces the cash flows of
firms; (b) once a firm increases its cash flows new invest-
ment occurs immediately and a&tomaticaliy; (c) there is per-
fect symmetry between increases in %gvestment and changing
cash flows. The results we have ob%ained are not consistent
with the assumptions of this policyma#ers' model.. There is no
evidence/bf instantaneous adjustment of investment to its-

hY

?eterminents. The modal impact occqrs between the sec¢ond and
third years after changes in demandc One conclusion which
must be drawn here is that policymekers ought not to seek
policy tools which would guaranteé immediate short term

gains. Fer the investment proc?gs, such\tools’probably do not
exist. In addition a liberal ﬂepreciatioﬁxpolicy cannot con-
%fibute substantial increases’ to total sources of funds to a
firm (see Chart Ibbelow in qgapter Six). For the steel firms
the additions are margina}ﬁ/ | \

The analytic resul;é in Sections II and III demdnstrete

that there is no direct link between changes in tax politcy



“ \ \
- \ 17 \\
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and changes in investment. The .main determinant of increased

investment is demand;(sales variable); capitél cost allowances

play a subordinate role. One mehasure of the indirect link
‘\is glven by the elasticity of inv&stment with respect to
\gepreciation. Table 17 lists threq different elasticities
éélculated from the—simultaneous eqqition model. From the
Table it follows that a 1% increase in borrowing leads to
l/P% lncrease in investment for the salmple of steel firms and
le%s than 1/5% for the pulp and paper firms. 4 1% e;ange in .
de#and also generates similar resuits for, the two samples.

[ The relative sizes of the elastlclty\bf 1nvestment with
r?spect to the s variable conflrm the flnSXngs of the flexible
accelerator model for the two ssctors. The most important
aspect of the elasticity of inyestment to dep eeiation is the
algebraic sign. The depreciaféqn variable in- ession

equation measures the absolute amounts of depregiation avail-

able to the firm. To capture the effects of tax' changes one

~must consider the increments tQ'depreciation allowances. Thus
%nvestment increas2s by about %% when there-are faster write
éffs for the pulp and paper fifms‘ but <there appears to be no
slgnlflcant increase in lnvestment for the sample of steel
flrms. i

If policymakers want to increase investment in a parti-

cular sector, they will obtain reasonable results if demand
for the sector's output is stimulated. The flexible accelerator

implies that the increase in investment will be spread over

a long period of time. Also, policymakers ought to tie -

i
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TABLE 17

’ .
ELASTICITY MEASURES- DERIVED FROM THE SIMULTANEOUS -
EQUATION MDDELl/

o4

w

{ "
Elas%icity of Investment With Respect To

'i S EF D
All Steel . 0.2 0.2 -
I .
All Paper 0.1 0.1 0.5
- 1
o~

1/ See Appendix Table A9 for the formulas used to calculate
' thess elasticities

Source: Based on data from Tables b11&a) - 11(c) and 14(a) -

14(c)
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acceleggted capitallcost allowances to particular types of
investment spendingéu e.g. pollution control equipment; in
this way.the allowances are more meaningful to the firm.

In one respect the empirical findings here are in agree-
ﬁgﬁt with those of the Tax Measufes Review Committee (1975).
The Commifttee féﬁnd that 80% of the increased in;estment from
the 1972 tax changes occurred between 1974 and 1975. The
Committee's Report clearly acknowledge the existence of lags
in the investment process. This position conforms closely
to our discussioﬁ in Chapter Two, Section Four and the esti-
mates presented above in the second sect®on.

Harmank(l977) uses Coen'é adaptation of the?neoclassical
model to examine'inve;tment and tax incentives in Canada. He
estimated that after ;he 1972 ta; changes, increased cash
flqws led to a L%65 increase in investment in the manufacturing
sector. Harman's figure is much more optimistic than our
estimates obtained above. Harman believes that the use of
distributed lag models yields estimates for the modal impact
of tax policy well beyond the period after a policy is intro-
duced. He suggests that modelsabe developed to enable policy
effects to be constrained in time. The suggestion overlooks
the administrative lags which occur whenever a tax policy is
introduced.

Consider the faster writeoffs for manufacturing aga pro-
cessing firms introduced on 8 May 1972 and to come %o an end

on 31 December 1974, At first glahce it appears that firms

have 32 months to plan and put into place particular pieces
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of machinery and equipment. Draft Regulations and final
Regulations were published on 28 July 1972 and 30 August

1973 respgctively. At leasﬁ two features of the Regulations
must be underlined. The Regulations define the meaning for
tax purposes of "manufacturing and processing" and they also
detail depreciable groperty eiigible for the allowances. Thus
over a year passes before firms know whether their particular
activity constitutes "manufacturing or processing." Firms had
about 15 months to install their new equipment before the
original expiry date. 'For the steel firms "it takesagighteen
months to plan and three years to construct and put into

66 Clearly the in-

operations major productive facilities."
centives had little or no effect on this subsector of manu-

facturing.

V. SUMMARY

In this chapter two investment equations are estimated
for samples of steel and pulp and paper firms. The flexible
accelerator illustrates the importance of demand changes for
increasing investment spending. The simultaneous equation
model focusses on the interrelationship of*three decisions.
The model attempts to integrate the real and financial sectors
in the investment decision. The model posits a simultaneous
relationship betweenﬂinvestment, dividend and financial de-
cisions. The regre sion sstimates suggest a modification of
the hypothesis from a simultaneous’relationship to a recursive
one.

The simultan?ous equation model emphasizes the importance

/
/

! »
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of external finance in the inQestment decision. The results
reflect the frénd in statistics for the manufacturing sector.
The statistics reveal that over the sample period cash re-
quirements are not adequately supported by -internal fundst
Firms have had to reinforce gross retained earnings with bond
finance, new equity issues and to a lesser extent preferred
shares. Over the sample period borrowing replaced preferred
issues as an imﬁortant‘source of finance. The equations make
clear the limited role capital cost allowanc;é pl;y‘in fin-

ancing investment spending. The implicationg of the limited

role are explored in the next chapter.

ek et e nn. -
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FOOQTNOTES

lThis characteristic is important within the context of
tax incentives and investment spending. Many of the early
tax incentives required applicants to have some degree of
Canadian ownership. For example between 13-6-63 and 1-1-67
all firms which applied for faster write offs on certain
classes of assets had to possess at least 154 Canadian owner-
ship.

2Between 1955 and 1964 the two sectors accounted for 3073
of earned capital. cost allowances. In 1969 Statistics Canada
reclassified a number of firms from the primary metals sector
to the mining sector. (See notes to Table 1, p. 115 Since
1970 the two sectors now account for 25% of earned capital

, cost allowances. Other manufacturing subsectors which esarn
- large amounts of capital cost allowances ars the petroleum,
chemicals and transport sectors.

L 3‘I‘he heterogeneous collection can be divided into those

/ with substantial Provincial Government investment ana other
firms. Among this collection, some firms have had considerable
financial difficulties and one became bankrupt in 1977; two are
subsidiaries ot United States conglomerates, and separate
financial information is difficult to obtailn for a fairly
long time series. For a recsnt study on corporate dualism
in thc steel industry see Study No. 19: Corporate Dualism
and the Canadian Steel Industry, Royal Commission on Corporate
Concentration, February 1977, Ottawa.

uzstimates of the effects of changing Ixchang= Rates are
always,found in th: Annual Reports of pulp and paper firms.
For example: "Thoughout much of the year, the Canadian dollar
traded at or above par with the U.S. dollar. Since a very 6
large proportion of the company's total production is sold
| in markets calling for payment in U.S. dollars, the effect ,
' on net revenues as compared to a situation in which the Canadian
dollar is trading at a alscount is obviously damaging.

"For each percentage point by which the Canadian dollar
exceeds par, the net after tax effect on the company's profits
is approximately $1.8 million."™ p. 11, MacV¥illan Bloedel
Limited 1972 Annual Report.

!

5The last major expansion in the industry took place
in the 1950's; since most of the equipment lasts for about
25 years, the equipment 1s generally very aged. Statistics
Canada has the following estimates of average esconomic lives:

Estimated Average Economic Lives (Years) Wachinery &

Buildings Engineering Iquipment

) Paper & Allied -
Industries 50 55 2z
Primary Metals 40 1 L 22

Fixed Capital Flows and Stocks, Statistics Canada, Cat.: 173-543
(Oceasional) . -




6To build a mocern pulp and.paper mill today costs approxi-
mately 3300 million (See Th2 Canadian Forests Products Industry,
Department of Industry, Trade and Commerce Sector Profiles),
(1978).

?See for example Meyer and Kuh (1957), Kuh (1971).
Other studies which use the firm as the unit of analysis are
Grunfeld (1960); Jorgenson and Siebert (1968b); Zisner (1967).

8In 1960 Statistics Canada reclassified a number of in-
dustries to bring the classification in line vith the Revised
Standard Industrial Classification., Later during the same
decade some manufacturing firms were reclassified as mining
firms. Data reclassifications do not allow continuous time
series observations on many variables,

9Aggregationrof individual firm data introduces a number
of problems e.g. aggregation bias. (See H. Theil, Linear

~Aggregation of Zconomic Relations, Amsterdam, 1954.) Griliches

=)

4

and Grunfeld (1960) show that, for predictive purposes, aggrega-
tion is not "necessarily bad." (See also Bgot and ce Wit

(1960) 'for another perspective on aggregatf‘gn.) what is im-
portant is to put firms into groups where structural coeffi-
cients of individual firms are not significantly different

from each other. The grouping of the three integraten steel '
producers is one example of this approach.

lO’I‘he conversion of data, especially financial statements
from one currency unit to another is fraught with difficulties.
One must decide whether to use the rate in effect at the 2nd
of the year or the historical rates which prevailed at the
time that transactions occurred. In the United States, the

‘Financial Accounting Standards Board (FASB) originally pro-

poszd the second alternative but has recently reversed its
position to the first alternstive. The Canadian Institute of
Chartered Accountants took the same position and later sus-
pended th2ir rules. (Reference: The Financial Post, 13 July
1980, Accounting and Auditing Section.) See also the panel

di scussions: "Foreign Currency Transac¢tions: Business and
Accounting Aspects" and "Foreign Turrency Transactions: Tax
Aspects,” pp. 338-358 and pp. 490-546 in Report on the Pro-
ceedings of the Thirtieth Tax Conference, Canadian Tax Founda-
tion, Toronto, 1978,

llLSee Kuh (1971), pp. 60-62 for a discussion of the way
he chose his sample of firms.

c 12’I‘he Province of Québec: Sidbec-Dosco; the Province of
Nova Scotia: Sydney Steel. .

4

13T‘he Foreign Investmsnt Review Agency came into being
during the 1974-1975 period--at the 2nd of the sample period.
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luThe discussion in footnote 22 of Chapter Three makes -
it clear that an accelerator relationship is basic to most ™~
inv:stment equations. The investment squation in the simul-
taneous equation model is essentially an accel=rator =quation
augmented by other jointly dependent variables. Ths length
of the lag will differ from industry to industry; and will
depend also on whether firms in the industry are growing or
not. There are insights to be gained from fitting equat‘lon ‘
(5.1) to the data. J R

15'I'he time period t 1s taken to be one year. 'lost f‘e-
searchers disaggregate their models over time and use quarter-
ly data; some researchers actually compute artifitial seri®s

to obtain quarterly model&. /See for example Harman (1977)./

If firms adjust very quickly, annual adjustments will seem
almost instantaneous. However, decisiommakers in th: steel
industry prov:.da enough evicence to show that the lead time
for increasing capacity is at least four years. (See Steel
Profits Inquiry, 1974.) An annual model is therefore not

inappropriate for the steel industry. See also Kuh (1971),
pp. 201-203 for a discussion of aggregation over “time periods;
and Wallis (1969), pp. 777-778 especially. ,
léA rigid statement of the acc2lerator principle lilmplies -
a value of unity for the coefficient. In actual practice-
estimates may b= less than,one. Some of the factors-which
contribute to the downward bias are as follows: 1if changes
in output and technological progress are correlatzd the accelera-
tor is biased downwards (See Walters, 1963); the inclusion of
a lagged investment term in equation (5.1); the use of ex post
rather than ex ante data; most researchers use 2X post data
in their invesiment equations mainly because data on sales
axpectations for example are unavailable. Ty

N
7The method of estimation used heres is least squarés,

18Dhrymes (1970) discusses Rz's and problems associated
with the measure.

19See kun (1971), Chp. 8, pp. 205-207. Kuh argues con-
vincingly against the stancard textbook int=rpretation of t-
statistics: the sample t statistic reflects the variability
of the estimates and not whethzr a given coeffici-nt was drawn
from a population whose mean was zero. |

2ODraper' and Smith (1966), Chp. 3. Draper and Smi th out-
line criteria to determine whether errors are random or not.

‘For these regressions, there are no giscernible irregularities

when. th= standardized residuals are plotted against the de-
pendent variable. 3Similarly, when the standardized residuals
are plotted against time, there 1s no evidence of serial
correlation. One interesting characteristic emerges from
these plots. Most of the standardized residuals li- well
within +1 standard deviation of the mean values. Because
there are’2l residuals, tests for normality w1ll not be very
conclusive, .

(r

_bd




21The results for the individual firm”regre3515hs follow
the general pattern of the results for the aggregate ste-1l
firms. There ar< some small differences however; for one
firm investment does not r2spond to sales changes “eyond th-
third yesar; another firm shows a distributed lag similar to
the inverted W of Ivans (1969: sc2 especially pp. 102-103).
Charts III and IV aepict the shape of the lag for the aggrs-
gate sample of steel firms. As a group the steel firms pro-
vide substantial support for the flexible accelerator with
first rising and then declining coefficiznts. The appendix
tables contain detaliled results for one of the st221 firms.

o 22‘:‘quation (5.1) can be written in th- form:

I, 78+ F My A0, (5.1a)
where
f}x-represents the sum of the coé%%icients of the sales
¥ change variables
and

A0, _; the sal=s change variables are proxies for the
output variable.
Equatieon (5.1) is derived from the relation;

e ‘ (5-1‘b)
where o the accelerator is replaced by T M.
, K, = Zpiog; (5.1c)

From (5.1c) one can derive a long run =lasticity of the capi-
tal stock with respect to output (sales). If we measure
elasticity at the sample-period mean values, the =2lasticity
of the capital stock with respect to output is given by Z}p
(or the accelerator). v

23Eisn?r (1960, 1978) argues that with a linear homogencous
production Tunction and constant factor proportions, th= =las-
ticity of the capital stock with respect to output is unity.
cgisner also outlines reasons why the elasticity coefficient

may not be precisely unity. Some of the reasons are: a non
linear homogeneous production function; 1f the elasticity of
sales expectations werz less than unity; the production

function is changing because of increased innovation.

24The short run impact elasticities of investment with
respect to sales are more difficult to estimate. The following-
calculations are based on Zvans (1969), pp. 143-149. To .
calculate the eclasticity for the first year for 2xample, re-
write equation (5.1) as follows:
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. ,
t - (=% ol *
5 = Pl A S, *+ other terms (5.1a)
t-k = )
t-k
where F. . = Fy and S _, =5, and As, =5, - 3.1
(5.1b)
Ty =fq Asy - vy
“t-k ’ ’
. - Q o)
AL, B Sg t Fep - ASy Ry ‘
EEN 1 2
Pt-k .
=B, Ttk y .
1 T (assuming AESt is small relative
t-k to S )
t-k

Multiplying both sides by St/It '

A1, = . k
L2 B P Sy

35S, I 1 :
Iy S

Taking mean values and omitting subscripts

?aI §\ _ ¥ . I ~ =
35 .?E = Pl —gf (assuming Sy = St-k)

is approﬁimately equal to 10 for

For the steel firms
I

the sample period. Following Evans (1969), to obtain the

elasticity of investment with respect to sales over & dne

year period, the Fi are written in terms of quarters such

that: ,

Quarter Neightsl
1 R 0.075
2 0.075 .
‘3 0.273 Average for first year
) = 0,174
4 y

0.273
‘ Average'for second year
= 0.2

. g 4
}See Table 5. Hence for first year the elasticity is
given by 0.174 x 10 = 1.74 and for the second = 2.00.

£
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251n absolute terms the differences in the two esti-~
mates range from 0.001 to 0.06.

26Théil (1965). TFor perfect forecasts,. the Inequali*y
Coefficient

U= Jl/nzu:.l-.q.)z' SN

1

\} 1/n ’Z Pf +I 1/n ZAi

"

where Pi predictions

actual values

A4

¢

should be zeéro. -
U can be broken into proportions of inequality due to

bias, variance and covariance. If U ¥ 0, then the next de-

sirable property is that the proportion of inequality due to

bias be zero. For the steel sample U = 0.1, but the propor-

tion of inequality due to bias is zero. : ‘

27Despite the popularity of the Almon lag, critics main- |
tain that the shapesrobtained are a result of the constraints
imposed on the =:ndpoints. See Dhrymes (1971); Schmidt and
Waud (1973), argu= convincingly for the use of unconstrained
lags which yileld sensible results without the impesition of
constraints.

28The Durbin-Watson Statistics are all in the inconclu-
sive area.

29he accelerator coefficiasnt of 1.18 is very high, but
this firm -experienced steady growth over the sample period. .
In fact a recent study (See Study No. 5 of the Royal Commission
on Corporate Concentration by T. Salman) shows that the
firm has outperformed the industry in its returns on invested
capital and equity. However this firm has only a %% share
of the newsprint and pulp markets.

3OThe Néﬁt Coast firms all have sal:zs of lumber products
which account for almost 50%4 of total sal2s e.g. between
1959 and 1968 sales of lumber and shingles average: 447 of
total sales for Br. Columbia Forest Products Limited.

31The table below consists of the simple correlation co-
efficients between investment and.sales and investment and
the sales change variables for each firm. The saleg variable

is denoted 3 and the sales change variables Sz to 8% 5.

Correlation Co=fficients ’
Firms S Sy St—l £-2

A 0.81241 0.82615 0.90379 0.74813
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Firms S S¢ ' Sg-1 St
3 0.54406  0.26344 0.29177 0.20420
C 0.84480  0.43979 0.84025 0.47214
D 0.59417  0.36559 0.55512 0.5%300
\ E 0.62248  0.04646 0.72636 0. 46354

32Few of the firms have a ctontinual time series on sales
by categories--pulp, newsprint, lumber, plywood. In some
instances the amounts must b2 read off charts; in others
averages are given for a five year périod. Th= cru‘g esti-
mates were based on a combination of both types of informa-
tion. '

331n some years of the sample period Consolidated Bathurst
spent equal amounts ontcapital and repair =xpenditures.
b

BQChart IT above shows that in the middle of 1970 the
Canadian dollar was allowed to float freely in foreign ex-
change markets. One consequence was a Canadian.dollar above
par in the early 1970's. The rising value of the.,dollar
shows up in falling profits for the export industries bacause
of fluctuations in <the value of sales.

35The Canadian Pulp and Paper Association publishes
‘operating ratios for the newsprint industry. Over the sampl-
period the operating ratios generally ‘lie between 30% and
90%. Two exceptionally good years for the industry were 1965-
1966. Within recent times a Canadian dollar below par has
helped the industry and operating ratios have climbed well
over 905, ‘

36There are also some disadvantdges to b:ing the leader
‘within the industry. Firm A has served as a leader for wage
negotiations and has been ‘more prone to strikes than other
firms.

37The coefficients co not decline immediately because
F 3 <’Pu. The difference is only 0.01, so one can ignore it.

3BSee footnote 61 of Chapter Three. -

39There are two ways in which equation (5.2) gan be
estimated: 1in the first zifference form or with D. as the
dependent variable, the simple distributed lag form. ,3oth
forms yizld identical estimates of "r" and "c¢," but R° falls
in the first difference form.

qunother variant of equation (5.2) is the cash flow
model outlined by Brittain (1964). Here cash flows are dz-
fined as after tax profits plus depreciation allowances. In
Brittain's mocel, cividends depend on cash flows and not after
tax profits.
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41
(1964) .

3rittain’ (1964); Chateau (1976); Dhrymes and Kurz

2The position is in direct contrast to Chatzau (1976)
who finds enough evidence to support the cash flow model:for
the Canadian manufacturing s2ctor. As noted below, Chateau's
approach is basad on (slightly) different assumptions--in
particular he takes into account the rate of growth of the
firm, Chateau's analysis is closely related to Kuh (1971),
pp. 26-L4./

3’I‘he results for the cash flow medel for.the shorter

sample period were Dxtrcmely poor and are.not reported. The
capital cost allowances for pollution control equipment
dominate capital cost allowances for the pulp and paper firms
(and hence are an important part of internal cash flows). The
sp=cial allowances were never 1nterrupted once they were in-
troduced into the tax system. There is enough evidence that
firms used the allowances for the purposes for which they |
were introduced. The impact of the increas=sd cash flows has
been to allow firms to at least maintain dividends.

uuSee p. 315. In his regrsssion analysis Kuh found that
firms with high reaction coefficients tended to have low pay-
out ratios; but he did not consicer the relationship to be
an extremely powerful one.

5One method of evaluating the results is to plot a
scatter diagram of theoretical (target payout ratios) and

the actual average payout ratlos
m

. [l.e. E Dt’/ Z: P, /-
t=1 t=1
If the observations are tightly clustered around the 45° line,
thers 1s little difference between target and actual ratios.
Four of the actual average ratios are listed bzlow.

Actual Average "Theoretlcal" Payout ”
. Payout Ratios 1955-1975 Ra%;ps 1955-1970
Firm A 46.8 78.0 63.9
Firm B . 32.8 38.5 --
Firm C © 54.8 90.9 ‘ 66.0
Firm D sh.7 32.8 -

Kuh-(1971)'noted that when equation (5.2) is fitt~d without a
constant term the two ratios are closer to each other. In
general as a firm grows over time the "theoretical" (target -
payout ratio) is expescted to be greater than the actual.

u60nc shortcomlng of the dividend analysis in this section
is that it ignores th: question of growth and (the) merger of
firms. Abitibi (Firm A) acquired Price in 1974, but this

P
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occurredyat the end of the sample period. Other firms in the
sample acquired controlling interests in some enterpriszs. The
acquisitions occurred primarily because of economies of scale
for the firms. The increased merger activity in the Canadian
economy occurs beyond the sample period.

u7The following are the coefficiants obtained by Chateau.
Firms "Long Rﬁn" Payout Spesa of Acjustment
Ratios Coefficient
A. Abitibl 0.320 0.287
B. BC Forest 0.225 0.426"
C. Cons. Paper 0.412 0.668
D. Domtar 0.290 u . 0. 546
T. Great Lakes 0.365 ‘ 0.621
F. Price Bros. 0:410 ‘ 0.272
Pulp and Paper 0.327 2 0.770
Source: See Table 3 of Chateau (1978).

48C-—in a period of rising interest rates, C may not be
a good measure of the cost of borrowing. The ratio of interest
costs to long term debt woulQ measure the cost of old borrow-
ing and not new borrowing. L'~-the leverage variable measur«s
the extent to which firms use debt financing as opposed to
internal . sources of. finance. Other measurés of virage are:
the ratio of long term debt to total assets; the ratic of long
term debt to capital employ-=d; the second ratio is closest to
the one defined above.

quheoretically; the identification problem is prior t»
estimation and providzs a direction for -the chofc:. of estima-
tion methods. 1In practice the order condition for idasnti-
fication is always satisfied, but the rank condition is never
satisfied. The order condition implies that all three equa-
tions are over identified and either two stagz least squares
or three stage least squares should be used. In the text a
strong case 1s made’ for the use of ordinary l-ast squarss.

5OEstimation methods for simultaneous equation models
are characterized as single equation methods (or limited in-
formation methods) and system methods (or full information
methods). Among the single equation methods are ordinary
least squares (OLS), two-stage least squares (2SL3S) anc in-
direct least squares (ILS). 1In ths single equation method
each equation i1s estimated separately; for the system methods
all the =quations are estimated jointly.

51See for example Fox (1956); Th=il anc Kleek (1960) ;
Ma.dala (1977), pp. 231-233; Xennedy (1979); Christ (1966),
pp. 473-481. Other reasons to support OL3 are: O0OLS is useful
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59For example Wold (1960) has an 3:xcell:nt discussion

. - i
‘on causal chains and interdependent sysWems.

¢ v

‘6OSince 1972 Staristics Canada (51+207) has contained
information on sevaral 'financial ratios je.g. {nterest to
total costs; ratio of profits to capital smpldyed. The
leverage measurs used in the tabulations is the ratio of long
term d=bt to equity. The ratiocs giv-n below are for the
1972-1977 period; if it is rememberad that borrowing increas-d
over the sample years, th:n the sample averages are in line
with official estimates. X

! &
Ratios of Long T~rm Deht to Zquity

'z

Year Primaty letals Eépe; and Allied Total Manufacturing
1972 37.1 /ﬂ'”\ig5.o ) 22.6

1973 32.1 [ 3506 20.5

1974 38.3 30.5 . 21.0 ‘
1975 L3.8 .l 28,1 ° 1 21.6

1976 L7s2 o 33.2 23.8 ‘
1977 38.3 .36.2 24.6

Source: Corporation Financial Etatistics. Statistics Canada,
Cat.: 61-207.

6lThe algorithm used to chpdte OL3 uses a stepwise
procedure., Variables which havs insufficient "tolerance
limits" are not included in the squation. Another computer
algorithm includes all the variables, but variables with
"insufficient tolérance” show up with very small t-ratios.

ZThe Department of Industry Trade and Commerce Szctor

Profile entitled Canadian Forests Products Industry (1978).
{
63Appendix Table All contains details of faster write

offs for the primary metals and pulp and paper’ firms. Note
however that allowances attributed to primary metals are
earn2d oy the ferrous metals and non ferrous metals groups. The
information is not available for the iron and stecl mills
group which ¢torresponds roughly to the samplz of steel firms.

) O-LLF'or an gpposing viewpoint on tax inc:ntivass tied to
a particular class of assets see Javerman (1970). Waverman
believes that tax incentivss are not an efficient method of
controlling poilution.

5This estimate is based on the Rasults of a Depértment
of Finance Survey reportad in 1976 Supplementary Budget Papers,
Department of Finance, Ottawa. The survey estimatec that 207%
of deferred taxes were due to the existence of accelerated

.depreciation. On the basis of this figure Harman concluded’

that cash flows of firms were lx higher because of the faster
write offs.

66, .
~ee Laing (1973), p. 141.



CHAPTER SIX

CONCLUSION

This chapter is divided into four sections. The firét
section examines further the limited role of capital cost
allowances in th; investment process. Special attention is
paid to why the allowances are relatively ung%portané ana wby
in spite of this policymakers prefer to use tﬂésé allowances.

Sections II‘and III consider the effects of the allowances

_on the pfivate and public sectors. 1In the private sector the
allowances compensate owners of assets for the rising replace-
' meént costs because of iﬁflatipnary conditiops. This unin-
ten&ed effect of accelarated caﬁital cost allowances is
idbsrtant because Canada has nét\yet made any major provisions
to allow business to adjust fof inflation.. The sole measure
which has been adopfed is the 3% inventory valuation adjust-
ment. ' In the ﬁublic sector ﬁhere apéears to be a growing
fealisafion of the large revenue losses which a generous de-
preciation policy causes. The realisation materialises iﬁ
the first offiecial ég; expendi ture budget. Section III con-
tains éstimates of the costs of tax incentivés in the manu-
i facturing secter. The final section identifies areas for

14

further study.

.

I. THE LIMITED ROLE OF CAPITAL COST ALLOWANCES

The analysis presented in the previous‘chapter suggests

' > 188

.
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that accelerated write offs have limited scope in directly
influencing capital spending. Qne reason for this s%atement
is the strength of the demand variables in the reéression
equations. For some manufacturing sectors,l a 1% increase
in capital cost allowances yislds a 1% increase in investment
expenditure. These Canadian results stand up well in com-
parisonslwith Evans' (l96§) review and Kuh's (1971) study of
a sample of United States manufacturing firms.? The Canadian
results in thié thesis underline the need for tax incentive
policies which stimulate demand directly.

‘rguments against‘incentives such as accelerated capital
co;t allowances usually gtress the temporary nature of the
incentives. -Since l§?4 all incentives in the Canadian tax
system are extended for an indefinite period into the future.
In the 1980 Federal Budget, the government reversed its stance
on the generous tax incentives available to the resourcés
sector.” - The government's action is a clear indication thét
indefinite extensions of certain tax policies must never be
taken for granted. ‘

One‘example in Chapter rive describes in detail the. ad-
miﬁistrative lags which accompany tax incentives. The lags
prevent accelerated depreciation from speeding up the timing
of investment spending: There are other institutional features
in the tax system which restrict the overall effect of tax
incentivgs. Consider a typical investment project. Not
avery dollar of total cost is invested in depreoiablé properity.

Appendix Table AlO lists some rates of capital cost allowances
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7

applicable to depreciable properXys Most cap%tal goods'in
manufacturing fall into the Class 8 category and now qualify
for two year write offs. Hgwever certain manufacturing acti-
vities do not fulfill thg¢ requirements, for the generous writes
loffs.u Some proportiohs of the activify in the integrated
steel firms and thg pulp and paper industries are not included
in the definiti of "manufactéring and processing."

A cleargr picture of the relafionship between capital
cost allowances and investment emerges from the data on Sources
and Uges of Funds. In the mid 1950's most corporations be-

to include this type of data in their Annual Reports.

Chart I below displays cumulative total sources of funds for
the sample of three steel firms. The subcategories of gross
retained earnings and capital cost allowances are also on the
chart. There is a growing gap between gross retained earnings
and the tota}f capital cost allowances (which include the
faster wr;fg offs) are declining as a percentage of total
sourcegfof funds. The gap between retained earnings and
total sour/és is filled by debt finance, preferred and common
stock flnance.5
The increase in the use of debt finance is a feature
characterlstlc of a growing ecgnomy A NBER Conference Report
(1952) stressed the following hypothesis based on an =xamina-
tion of prewar and the immediate posiwar data in the United
States: "...that asset financing during both the early and

the very rapid stages of growth is carried on largely through

stock and bond issues; that thereafter retained earnings are
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likely to become Very lmpor an% and flnally, that annyal ds- ‘

preciation chargns bulk,&é;go as a source of funds/égr gross //
additions to plant"/(/; 33 34). The first oa;f/OA tho state-
ment 1is generally/%rue of the steel firms for example; con-
trary to exgg/%atlbns (see Domar 1953a; I953b for example)
in a growf%g geconomy ,e§r901atlon allowances do not constitute
a dominant proportion of total fgnance. Instead, over time a
cHénging mix of funcs comprise the financial requirements of
firms.

In Table 1, the percentage o< total capital employzd
accouhted for by equity in non financial corporaﬁions has ‘ ‘
fallen from 72% to 64%. ~ver the same period 1965-1976 the |

percentage accountad for by net long term debt has grown

from 147% to 17%.- Thus the observed reliance on additional
external finance (as illustrated in the regression equations)
is not peculiar to the steel industry. However since 1976
Canadian capital markets have experienced a relative decline
in the use of bond financing. Data from the Bank of Ca?ada
show that in 1978 for the first time there was a fall in the
value of new bonds issued, For all corporations (non financial
as well as financial) the value of new bond issues was 34378
million as compared to 34787 million for the previous year
1977. The figures are indicative of changes in ths trehd of
overall- corporate financing.

While the Federal Government stresses the importance of
accekeyated write offs, there has beed a growth in ths use

of other financial options open to firms. For example leasing,
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H

TABLE 1 e

CANADA

-
3

FINANCIAL RATIOS IN THE CANADIAN MANUFACTURING SECTOR

- Eagyuity Net Long Term Debt
. ' ARs a percentage of capital
Ysar Capdtal gmgjoyed employed
$m A )

1965 23,924 72 14
1966 Y 27,303 70 15
1967 28,313 67 16
1968 30,018 66 -17
1969 30,910 66 17
1970 34,966 ‘ 66 17
1971 T 36,928 66 17
1972 39,646 65. 16
1973 42,208 ] 67 15
1974 48,984 66 15
1975 55,356 65 16
1976 . 60,436 : 64 17 )

Source: Based on data from Corporation Financial Statistics,
Statistics Canada, Cat: &1 - 207
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income debenture bonds, term preferred shares are ail utilized
by firms because they convey important tax benefits., Leasing
falls into the category of "off-balance sheet financing" and
so it is difficult to estimate the volume of leasiﬂg contracts
held by firms in the manufacturing sector. Table 2 gives some
information on the é}owth in leasing arrangements in Canada.
Financial leasing grew rapidly in the late 1960's and received

7

greater impetus with the 1972 Federal Budget Provisions. Abuses
to the system led to a curtailment of the favourable treatment
in 1976. ‘ -

The use of the income debenture bond is another financial
option which possesses certain tax advantages for the firm.
Although the bonds are esséntially debt instruments, prior to
1978 the bonds were treated as eguity for tax purposes. The
financial institutions which issued the bonds treated this
income as tax free dividends and not as fully taxable in-
terest. The bonds were useful to firms, not in a taxable
position, Eo finance investment activity. In 1978 the Federal
Govermment removed the favourable tax treatment accorded to
these bonds as well as to term preferréd shares.8 Two of the

9

many aréuments used-te support their actions were: +the cost
to the government was increasing at an estimated $500m; the
benefits were in favour of large multinational and Canadian
corporations who used the bonds to finance takeovers and
mergers.

These examples are indicative of alternative financial

arrangem=nts with greater tax benefits than acclerated

' N
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“ TABLE 2

CANADA
’

j ~
LEASE AND RENTAL FINANCING BY SALES FINANCING COMPANIES.
MACHINERY AND EQUIPMENT (EXCLUDING MOTOR VEHICLES)

$m
©
Balances Outstanding
Year Amount Financed At End of Beriod
1969 70 \ 126
1970 84 . 184
1971 91 224
1972 173 ' 335
1973 195 460
1974 195 535
1975 " 315 , . 710
" 1976 140 : T c
1977 180 779

Source: Sales Financing, Statistics Canada, (at:! 63 - 211

N
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¢ a

_ depreciation allowances. The expansion in use of the methods
————

“ and subsequent clampdown on their use are a good reflection
of the larger tax benefits. The growthIO oﬁ ipstitutional
lenders has created increased sophistication in the financial
marksts. In the future this growth will ensure the creation
of more financial instruments with greater complexity. A
common denominator:of the instruments will be the tax bene-
fits attached to them.ll

Despite the reduced role of capit%l cost allowances

in the financing of investment projects, policymakers remain

comm@?ted“to this type of tax incentive. Their éommittal
' stemé from the distinct political advantages to belggined.
One advantage arises out of the naturé of current budgetary
procedures, where the cost of t%ax incentive programs ar:s dis-
guised from the ave?age taxpayer. Once the program is intro-
duced the annual estimates do not include the costs of the
programs. Tﬁe relative ease of administration is another
fagtor favouring.accelerated depreciation. As the average
taxpayer is ignorant of deprecigtion policy and its effécts
the taxpayer 1s less prone to query the policy. Businessmen
also prefer this method of subsidies bécause thers is no
apparent stigma attached. Woodside (1979) argues that this
kind of subsidy favours the established businessmen whom the
government wants to please.

Another advantage of tax incentives similar to accelerated

depreciation allowances is that once introduced, periodic

reviews of the programs are non existent. And even when the
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programs are reviewed, changes are very difficult to institute.

12

A good example is provided by the decision to change the

capital cost allowance rates for aircraft. The Department
of Finance concluded that:

The present rate of 40 percent is clearly too
high in view of the financial depreciation sur-
vey which indicates that a rate of 12 percent
would generally be adequate. Internztionally,
the useful life of commercial aircraft is gen-
erally taken to be 14 years, which would warrant
a diminishing balance rate of about 11 percent.
At the same time, however, too abrupt a change
in rate could be disruptive, and it must be kept
in mind that this classification covers a wide
variety of type, size and use of aircrafst.
Accordingly it is proposed that the rate be
reduced to 25 percent. .
--p. 23, Budget Paper C, 1976 Federal
Budget, Dgpartment of Finance.

Budget Paper C reveals the importance of international depre-
ciation rates relative to Canadian rates. The reviewers
compared domestic rateégof capital cost allowances with tho;e
of other countries; if Canadian rétes were competitive the
rates were left unchanged; if Canadian rates were higher than
those of othér countries, they would have to be juétified or
else lower rates would be recommended. Desp%te the continued
stress og accelerated allowances firms will continue to rely
. on outside financing. Internally generated funds canno; pro-
vide all the requirements for dividends and growth in capital
assets. The large dollar size\of investment projects and other

financial securities with favourable tax options are reasons

why firms will use outside sources of finance.

II. INFLATION AND CAPITAL COST ALLOWANCES ! >

Although accelerated write offs have little effect on
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investment deéisions, there is one unintendéd effect of a
liberal depreciation policy. In a period of rapid inflation,
faster write offs may well provide an offset to a capital '
cost allowance system based on historic costs. Chart I in
Chapter Five traces percentage changes‘in the price of capital
goods as measured by the GNP implicit price deflator. Ths
growth of inflatioﬂ during tﬁe 1970's has had both positive
and negative aspects to its effects on the firm.

On the negative side, firms have to report illusionary
profits which do not refleét the r2ality of their situation.l3
Inflation reduces the real value of capital cost allowances
to the firm. The situation is worsened further because the
allowances are nét based on current replacement costs and do
not provide ﬁor an adequate recover& of the cost of the capital
go?d‘ Much has been~writtenlu on the need for changes in
accounting procedures to rgflect the impact of inflation.

There are generally two schools of thought on the methods of

adjustment.~\?he usual methods suggested are current cost -

accounting (replacement cost accoﬁnting) and general price

level accounting. 1In current cost accounting, the current

cost is substituted for the historical cost ofdeach item on

the balance 'sheet. The current cost is computed by applying

a specific index to each category of items. Alternatively

general price level adjuétments make use of an index of change

in the general price level.' Conceptually, the current cost

accounting procedure is deemed superior to the general price
\ N

level restatement. However general price level adjustments

receilve greater support because they are seen as more objective.
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Some count‘ries15 have instituted different forms of price
level adjustments for bﬁsiness income. In C;nada the tax
authorities allow business only a 3% inventory valuation ad-
justment.16 The Canadian Institute of Chartered Accountants
has drafted proposals for supplementary restatements of balance
sheet itemé. As yet however no final rules have been laid
down.l? '

On a more positiQe note, borrowing during inflationary
conditions is often advantageous to a firm. Debtors gain
because the rate of interest on current contracts does not
compensate lenders for price increases. It is in a firm's
interest to increase its debt ratio, but not beyond ~
generally accepted levels. 1In fact this is one possible ex-
planation why firms continged to accumulate debt in the post
1975 period despite sluggish invos%ment.lB

To judéé the overall impact of inflation on business,
the net financial impact mus; be coésidered. The net financial
impact should take into account the effect of inf%ation on
cash Qalaniggfrdepreciation allowances, inventories, short
term and long term assets. T%T§xsection is concerﬁed\pri—

»

" marily with inflation and depreciation allowances.

At present anadian tax regulations do no% allow for price
level -ad justments of capital cost allowances based on his-
toric costs. If there is information available on the life-
time of capital assets and current replacement costs for

example it is possible to compute by how much historic cost

depreciation understatés replac-ment costs. Recently Jenkins
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(1977) examined the financial |immact of inflation on business
in Canada. Data in Tables 3 'and 4 are reproduced from his
study and utilize current cost accounting.19 The first
columns of ratios in Table 3 ilply that capital cost allowances
would have been 39% higher on average for the manufaqturing
sector. For the same period 1965-1974 the ratios for primary
metals’and paper and allied industries are not significantly
different from the average for m€nufacturing.

However the use of accglera#ed write offs haé allowed
firms a partial offset to the efgfcts of inflation. The
first sets of ratios are not the ?ppropriate ones to examine
for the effects of inflation. The ratios are calculated with
the rates of tax depreciatiorm and hot "true economic deprdﬁia—
tion." In general tax depreciatioﬁ\rétes are higher than
those of economic depreciation. yThé proper ,comparisons should
be between the following: capi#al Jpst allowances based on
current feplacement costs, at'eqonomic depreciation rates and
historic cost depreciation with tax dépreciation rates. The
second ratio is one measure of the adéguacy of existing capi-
tal cosﬁ all?wances for replacement pu%poées. For all of
manufacturing the tax system allowed firms 26% more than was
actually needed. The picture is a little different for sub-
sectors of manufacturing--the paper and allied group for
example. In many years the ratio of "economic" replacement
allowances to actual allowances claimedé was greater than one.
The ratio reflects the fact thaf many firms have old paper

mills on their books valued well below their current replacement

costs.



TARLE 3

201

RATIOS OF CAPITAL?CUST ALLOWANCES AT REPLACEMENT COST

YEAR

TO CAPITAL CDOST ALLOWANCES AT “ISTURIC COSTS
(Constant 1974 prices) ’

(a) Primary Metals

!

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

Averags

(b) Paper and Allied Industries

r'4

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

.Average

1.36
1.37
1.32
1.28
1.32
1.33
1.35
1.39
1.42
1.54

1.39

1.39
1.38
1.32
1.27
1.29
1.32
1.35
1.35
1.42
1.54

1.36

0.64
g.70

0.71

0.94
1.33
1.15
0.91
0.84
0.77
0.90

0.89

0.69
0.68
0'81
0.99
0.96
1.11
1.33
1.10
1.00
1.06

0.97



YEAR

(c)

1965
1966
1967
1948
1969
1970
1971
1972
1973
1974

\
Aver

3

Sour

. . TABLE 3

(Continued)
TD TD £D D
CCA CCA 1CCcAa CCA

RC HC ' RC HC

Total Manufacturing -

1.40 0.64
1.40 0.67
1.35 0.72
1.30 g.83
~1.33 . 0.82
1.35 0.82
1.36 0.81
1.37 0.73
1.42 0.66
1.59 0.72
age 1.39 0.74

The ratio of capital cost allowances based on current
replacement cost to thoss based on historic costs,
calculated at tax depreciation rates.

The ratio of capital cost allowances based on current
replacement costs, at economic-depreciation rates, to
capital costs allowdnces based on historic costs with
tax depreciation rates.

ce: Table D1 Estimates of Depreciation Expense“
(Constant 1974 Prices) in 3ENKINS (1977)
( . .
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TABLE 4
NET GAINSl/ FROM INFLATION ON NET LONG TERM DEBT
$m
Total ' Primary Paper énd
Year Manufacturing Metals Allied Industries
1965 81.18 19.49 22.99
1966 129.55 26.86 38,82
- &
1967 115.03 26.04 32,43
1968 . 61.69 13,98 17.58
1969 - 145 .58 26.69 44,85
1970 152.60 . 29.06 45,26
1971 31.78 5,63 8.95
1972 160.40 : 26.82 , 41.42
1973 . 297.16 44,92 / 82.57
1974 561.63 107.38 136.14

1/ The net gain (or loss) is computed as the difference

between the "decrease in net rsal liability due to
actual inflation" and the "expgcted inflation premium on
net short term assets and liabilities”.

[}
L)

e

~

l
Source: Table D5: Impact of Income Transfer to Unexpected
Inflation on Net Long - TermDebt (Constant 1974
Prices) in JENKINS ?1977) '

.
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In general Jenkins' ‘results are in agreement with earlier
rough estimates by Helliwell (1972). He suggested that infla-
tion would have to increase substantially before the general
rates for Class 8 asgsets (seerAppendix Table Al0) became in-
adequate.zo Clearly‘fasggr w;ite offs are beneficial to a
firm during inflationary conditions,

One other set of Jenkins' calculations are of interest
here. Jenkins found that the primary m¢tals and paper and
allied industries were among the laréest gainers from borrowing
during an inflationary period, The two sectors enjoyed transfers
of wealth from holders of financial debt over th?‘1965—19?4
period. (See Table 4 above.) It may well be that-the overall
net effect of inflation is negative.21 However for the two
samples pf firms discussed in the previous chapter, accelerated
write offs and borrowing over inflationary periods yield posi-
tive benefits.

The unintended effect of acceierated capital cost allowances
is to compensate owners of depreciable property for underde-
pﬁeciation during periods of inflation. The unintended effects
of accelerated capital cost allowandes may well serve as an
added justification for their continued use. At the same

time, the faster write offs lead to a reduction in government

revenues. The revenue losses are discussed next.

+ III. THE COSTS OF TAX INCENTIVES TO THE GOVERNMEINT
o

One simple method of obtaining a perspective on the costs

of‘faster write offs and other tax incentives is to examine

data on "Reserves For Future Income Taxes.” Statistics Canada
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estimated that in 1977 corporations provided 38380 million to

22 to )

meet tax liabilities; 21% of the amount was deferred
reflect the timing differences betwezn accounting for tax
purposgs and for book purposes. Tabls 5 below details the
growth of. the reserves ‘since 1965,

The figures show the cumulative amounts of deferred
taxes payable in the future on income. These deferred taxes
will continue to grow as long as investment increases and tax
incentives continue indefinitely. The largest percentage of
the reserves originate in the manufacturing sector. Primary
metals and paper and allied industries account for roughly
30% of the total in manufacturing. The size of the reserves
are a clear reflection of the capital intensive nature of the
two sectors.

Another method of identifying the costs of a particular
tax incentive policy is the introduction of a tax expenditure
budgbt. Tax incentives are part of a broad category of sub-
sidies which are best described as tax gxpenditures. The
terminology originates with Surrey who describes a system of
tax expenditures as one \

...under which government financial assistance
programs are carried out through special tax
provisions rather than through direct government
expenditures. The system is grafted onto the
Income Tax system and has no relation to that
‘system.

--S. Surrey in The Economics of the

Federal Subsidies Programs, Joint
Committee Print, Washingfon, 1972

There are many criticsz3 who argue that the tax expenditure

concept is a limited one with little analytic value. 1In many



TABLE 5

CANADA

- . q

RESERVES FOR FUTURE INCOME TAXES FOR SELECTED
YEARS AND SELECTED INDUSTRIES

Sm .o _ 1
All Total Primary Paper and Allied
Year Industries Manufacturing Metals Industries
4
1965 14721 940.3 447.0 4000 -
1970 © 3658.1 1788.3 . 457.3 414,72
1971 - 4172.3 1925.7 2485.3 ' 398.0
1972 4939.5 . 2124.4 494 .8 . 374,53
1973 6298.9 2672.1  533.,4 440.8
1974 8730.9 - 3691.5 637.? 580.98
1975 10281.6 4370.0 686.4 739.9
1976 " 11685.9 4821.0 665.1 882.3

1977 - 13631.8 5288.4 A 723.9 896.5

2

[}

Source: Corporation Taxatidn Statistics, Statistics
Canada. Cat: 61 - 208
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instances, what constitutes a tax expenditu}e involves value
judgements on the part of those compiling the data. In N
addition special programs have become entrenched 'in the In-
come Tax System and may be considered as “normal.” Debate on
the usefulness of the concept will continue in the future,
but a tax expenditure budget will provide some useful func-
tiohs.— ‘

First the tax expenditure budget gives an overview of
total government expenditures, direct as well as indirect
expenditures. 1In general inairect expenditures are not re-
garded as part of budgetary procedures; these expenditurep
require a deficit, cutback in other expenditures or possibly
higher levels of taxes, since they involve shortfalls«in
government revenue. Next tax expenditure budgets may allow

for proper justification of certain categoriss of expendi ture,
v !

The budget method is also useful for periodic reviews of go@ern-
ment programs. In Canada, over twenty years elapsed before
any systematic review of capital cost allowances occurred:
Finally tax expenditﬁres allow the comparison o}\costs of
achieving a certain goal of policy. ‘While tax inbentiveg are
_alternatives to direct spending, in many cases ‘direct spending
may be cheaper. By not considering the alternatives, pélicy-
makers may be choosing the most costly method available.

Perry (1976) and Smith (1979) examined a number of tax ;
expenditures in the Canadian tax systeq. Smith's study

n

examines a broader category2 of tax expenditures than Perry's

which considers onlj corporation tax expenditures. Smith



estimated corporation tax Trevenues. foregone because of tax

" deferrals amountéd to $4814 million in 1975. ré{‘he figure
represe/nts a 109% increase \over Perry's estimates for 1972
($23{9\5‘ million); the financial significance of these estimates
is important in the face of increasing concerns over the size
of the Federal deficit.

The taxes are fbregone ras long as investment keeps
growing. Taxes become payable only in the case of a major T
slump in investment; yet in such a situation it may no.t be £
considered appropriate for firms to repay the deferred taxes.
The 34,814 mi\llion in corporate taxes foregone exceed the most
optimistic estimates of investment expenditures generated by
taz;c policies. /See the estimates from the Tax Measures Re—‘
view Committee (1975)./ _ .

Policyn;akefs recogﬁise the growiné‘imﬁortance of the
rehvenué losses and the recognition is apparent in the publica-
tion 'of an official. tax expendi ture adcoufit.zs The publica-

& tion warns that’ tiie data must-not be interpreted as passing
‘judgement on any of; the programs.’” This caveat contradicts an

earlier official vi ewpoiQn'l:26

where it was acknowledged that
faster write offs were not used to increase investment. The
Report suggested that firms t’raﬂr‘xsi‘erred the benefits of unused
tax savings ffrom incentive ‘deductions to finamfe takeovers.
Certainly {f rap'id write offs leﬂad to a redistribution of
benefits to larg; ;ve;l established firms, then one could argue
agajinst théir continued use as a policy tool. °*

The official estimates of tax expenditures contain no

-

A
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global totals. In many areas however it is apparent that
revenue losses are larger than direct government expenditures.
Efforts to curb the continued growth in govermment spending
must involve clear control of these indirect expenditures,

The publication of a tax expenditure budget is a first step
towards recognition of the indirect expenditures. The data in
the table below is extracted frﬁm the official estimates; the
figures reveal the extent to which the government has reiied
on costly tax incentives to stimulate -investment. Yet over
the same period investment as a proportion of Gross Nationai
Product (GNP) has not changed significantly.

27 contend that it is not 2nough to examine

Many critics
investmgnt——GNP ratios to determine thé success of tax incen-
tives. In Canada the investment-GNP ratios have fluctuated
between 21% and 23% (exc;pt for two periods of booms in in-
vestment 1955-1957 and the mid 1960's--See Table 2 of Chapter
Two ) . Whilg\yoﬁﬁaﬂinye;?yenﬁ,has remained r=latively unchanged
as a"propoftiorlofGNP, there appears to be a slight improve-
mant in_the share of manufacturing investment in the total.

See Chart II. An improvement in manufacturing investment
relative to.other sectors is one of the stated objectives of
Canédian tax incentive policy.

The objective has been achieved at tremendous cost to
government revenues. One may also consider the opportunity
cost of investment not carried out in other s;ctors. Policy-

makers may do well to reexamine the tax incentive approach and

replace incentives by direct grants to particular industries.
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TABLE 6
SELECTED TAX EXPENDITURESTROM THE GOVERNMENT OF
CANADA TAX EXPENDITURE ACCOUNT

1976.,1979 -
$m '
) 1976 1979
1. Total tax expenditure value of 100 625
Investment Tax credit
-~ 2. Total tax expenditure value of 210 1250
i the excess of capital cost
allowances over bpok deprecia-
tion.
. 1\
3., Cumulative amounts of Federal 8450 not
corporate income taxes deferred available
per companies books.
Note: The tax expenditures are computed by applying.a
marginal tax rate to the appropriate items on the N
budget. P
¢ Source: Government of Canada Tax Expenditure Account,
Department of Finance, Ottawa, 1979.
\ ~
f .
)
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ﬁ//ﬁas its appropriate price tag.
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Iy this way the costs of stimulating investment in manufacturing
\,

IV. CONCLUDING STATEMENT

The thesis considered the nature of investment in two
impdrtant sectors of the Canadian manufact@ring industries.
The investment equations illustrate that tﬂbre is a limited
role for tax incentives such as accelerated capital cost
allowances in the investment process. For investment expen-~
ditures are determined primarily‘by demand factors and faster
write offs contribute less to total finances than other
methods. In adcition certain financial instruments convey
larger tax benefits to the firms than faster write offs,
However 1n periods of inflation, accelerated depreciation
helps a firm to offset inadequate allowances based on his-
torical costs. )

The costs of tax incentives, as evidenced by the growth
in deferred taxes and estimates of revenues foregone, cast
serious doubts on the efficiency of tax incentives. Our esti-
mates from the sample of firms suggest tha% at best a 1% in-
crease in cash flows from accelerated depreciation may yield
about 3% iﬁérease in invesfment. If the aim of government
policy is to stimulate investment spending, it would be cheaper
to stimulate the demand for the 6utput of certain industries,

The investment models utilized in the thesis underline '
the importance of demand changes as well as sources of ex- .

ternal finance to the firm. Further studies with these models

applied to other manufacturing firms can yield useful results.



Alternafively the sim@ltaneous equation approach may be ex-
panded to include: shdrt term fihancing arrangements, trade
credits. Similarly, leasing arrangements are common in many
manufacturing éubsectors, ut thef\ao not appéar directly on
Balance sheets. The model jcan also be reformulated to capture
elements of lease—buj degi sions. Finally, investigations with
an emphasis on the micro| economic approach offer more guidance '’

to policymakers than broad aggregative studies.

V4
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FOOTNOTES

lThe elastlclty coefficient i1s based on the sample of
pulp and paper firms.

ZEVans reviewed seven studies on investment and calculated
elasticities for three variables i.e., the elasticity of in-
vestment relative to output, the interest rate and cash flow.
Two of his conclusions are relevant here: a change of 1 per-
cent in output yislds an average. change of 1% to 2 percent
over a two year period; a change of 1 percent in cash flow
will change investment from i to % percent {p. 138). Kuh
(1971) reports similar results in his study on capital goods
producers.

|
. BForig concise summary on incentives available to the
resource industry up to 1980, see thes recznt publication,
R.” Boadway and H. Kitchen, Canadian Tax Policy, Canadian Tax
Foundatio rporonto, 1980, Chp. 3.

4R. Knech el and R.W. Panny (1973) provide a good descrip-
tion of the typ= of property and the activities eligible for
the 1972 faster write offs 1n the manufacturing sector. Some
activities| excluded are "logging,” and the "processing of ore
from a minKral resource to the prime metal stage.”

5Anot er componient of the total is a category defined as
"not requiring an outlay of funds" i.e., income tax alloca-
tions relating to future years. The implications of the
growth of "Reserves for future Income Taxes" will be discussed
in the nextf section. ¢

|

Conferencs on Research in Business Finance, National

Bureau of Egonomic Research, New York, 1952.

’See fbotnote 60 of Chapter Three., In considering the
lease-buy d§01sion the tax position is very important If a
firm is fully taxable ant can take advantage of faster write
offs, then it is better to own rather than lease a capital
good. A firm with no taxable income cannot utilize deprecia-
tion allowances; for this firm it is advantageous to sell the
"tax attributes to a lessor and enter into a leveraged lease
of the asset back from him.” McClelland (1978), p. 30. *
McClelland cites specific examples of the use of leveraged
lease financing in the United States.

8The term preferred share is also a hybria‘financial in-
strument. Essentially it is an equity instrument with tax
characteristics of bond finance.

9“See Bucget Paﬁér C, 1976 Federal 3udget, Lepartment of
Finance, Ottawa, 1976. '




{ /

OFor example Sullivan (1974) reported that investment
holding companies and highly liquid corporations used th=
income debenture bonds. He found it difficult to document
the transactions of the bonds, yet by 1978 the Faderal Govern-
ment considered,the volume of transactions excessiva., The
Government took steps to curtall the volume of transactions
by changing the tax status of the bonds.

Hover the last couple of years thgre has been some fin-
ancial innovation in debt and equity markets. In bond markets,

bonds arie issued with certain "twists:" bonds are indexed
to.the price of silver and oil for example; there are bonds
which allow for participation in profits. Similarly when

convertifle preferred shares are offered, investors are given
options tio purchase common shares in the future. See The
Financial Post, 3-1-81, p. 1 and p., 13 for a description of
recent innovations in financial arrangemengs.

12The change constituted part of an oyerall review of
the system of capital cost allowances. The review resulted
in the reduction of rates for certain classes of assets. See
Appendix Table AlO.

lBMany firms now publish two accounting statements. The
second statement is adjusted to reflect changes in the price
level. The inflation adjusted statement is not new. See for
-example R. Jones, "Sffect of Inflation on Capital and Pro-
fits: The Record of Nine Steel Companies," JOurnal of
Accountangy, 1949, pp. 9-27.

luReséarch on price level restatements, inflation and
capital cost allowances represent a small portion of the
voluminous writings on inflation. Aaron (1978) has a group
of studies on inflation and the income tax. Shoven and 3ulow
© (1975; 1976) and Davidson and Weir (1975) examine inflation
accounting and business financial statements. )

lSSee Lent (1976) for a concise summary of international
changés.

) 16The 1978 Supplementary Budget Information, Departmant
of Finance acknowledges that the investment tax credit and.
accelerated capital cost allowances assist in "substantially
mitigating the impact of inflation on business taxation."

l'PSee The Financial Post 500, Summer 1980, p. 61, for a
.brief summary of the proposals. Note that CICA has to con-
sider how their proposals match those laid down by the United
States Financial Accounting Standards Board. This is especially
important for firms who must file statementgwith United States
Authorities.

18Other explanations are: (1) firms borrowed to buy the
assets of other companies; (2) firms were expecting tax changes
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to be introduced with respeci to leasing and income debenture
bonds and borrowed to consolidate their position.

l9Jenkins insists that the relative merits of current
cost accounting and general price level accounting are not
relevant here. The availability of Statistics Canada infor-
mation on current replacement values determined his choice
of method.

2oHelliwell calculated that "the proposed 50% stiraight
line capital cost allowance for machinery and equipment in °
manufacturing and processing would have a higher preseant
value than the constant dollar economic depreciation unless
the inflation rats were as high as 75%." p. 173.

2lsse Jenkins (1977), Chapter 7.

22Fir'ms choose the deferral method to account for differences
in the timing between accounting for tax purposes and for book
purposes.

23See in particular B. Bittker, "Accounting for Federal
‘Tax Subsidies' in the National Budget," National Tax Journal,
vol. 22, June 1969, pp. 244-261, Bittker's article was in
response to a speech made by S. Surrey in 1967 and an excerpt
frem the Annual Report of the Secretary of the Trsasury for
the fistal year 1968.

24Smith (1979) presents a comprehensive review of tax
preferences in the personal and corporate income tax systems.
Earlier Kesselmany(l9?7) examined non business deductions.

25Governmen‘c of Canada: Tax Expenditure Account, Depart-
ment of Finance, Ottawa, Dacember 1979.

26

See the reference cited in footnote 14 above.

27See Brannon (1972) and the "Discussion" in Fromm (1971)
for example. '
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1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

TABLE A1

SELECTED DATA FOR THE SAMPLE OF 3 STEEL FIRMS

(1955 - 1978)

m
Capital
Salaes Expenditures
426 37
505 72
508 86
446 59
600 78.
541 107
589 74
678 127
752 83
923 200
1026 147
1011 216
978 173
1024 7.8
1044 118
1252 193
1383 219
1530 179
1834 205 >
2289 361
2482 455
2849 337
3051 334
3760 318

AN

Capital
cost

Allouances

Aftar-Tax
Profits

37
47
43
39
64
46
61
68
83
95
100
93
86
126
82
113
107
115
160
223
159
157
153
252

Source: Apnual Reports of the Steel Firms.
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1955

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

218

TABLE A2

SELECTED DATA FOR_THE SAMPLE OF 5 PULP AND PAPER FIRMS

(1955 - 1978)

$m
Capital '
Capital cost Aftaer-Tax
Sales Expenditurss Allowances Profits
286 36 14 N 35
526 69 16 36 |
529 74 18 29
536 33 19 26
556 39 41 54
659 49 50 60 |
660 49 44 62
689 75 44 76
733 106 51 80
835 160 54 87 r
912 160 ' 52 86
1078 216 66 90
1159 246 76 75
1313 - 135 91 72 7
1473 185 102 81
1471 139 101 27
1538 o 143 103 38
1853 144 104 67
2464 206 118 165
3029 357 131 216
3084 342 157 68
3673 324 N73 85
4110 282 191 168
5 360 352 207 328

Source: Annual Repgrts of the Pulp and Paper Firms.

Q »
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'TABLE A3
MEANS AND STANDARD DEVIATIONS OF THE REGRESSION VARTABLES: ;
THE SAMPLE OF STEEL FIRMS
Sm 1/ ' .
Variablas_ Msans Standard Deviatimns///
I "y 155.5714 102.4766 /
s: o 0.1737 , 0.2058 h
* /
St 0.1561 ~ 0.2082
*
St 0.1229 : 0.1565
*
S¢_3 0.0969 0.1333
»*
St_4 0.0890 0.1289
D 63.06476 29,9658
oY 38.2857 ~19.8800
R, 34.7143 18.3089
p 92,7143 46,6917
EF 45.9524 82-2378 °
R, 86.0952 : 46,6775
C 0.0540 0.0150
LY 0.2159 0.0774
5™ - ' D.3469 0.2283

9

Note: There are 21 observations fbr each variable.
- { i
1/ Rll-variables are measured in millions of dollars except
for-C and LY which are measured in percentage points,

N
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TABLE A4

MEANS AND STANDARD DEVIATIONS OF THE REGRESSION VARIABELES:
/
THE SAMPLE OF PULP AND PAPER FIRMS

ﬁml/

Variables

Uy v

n w

w

o kot #ct ¥cr Kot ok
)

y
w

NO;G:

1/ All variabl®s are measured in millions of dallars except
C and Lxrwhich are measured in percentage points.

for

]
-

Ay

£ NN

-

’

™~

Means
e p————

141.0952

0.2405
0.2370
0.1882
0.1357
0.1129

69,1429
N

36.9048
35.4762

72,8571

-50.3333

70.9048
0.0551

0.4303
0.4293

2

/
Standard Deviations
7

/

-

t

93.7864

0.3103//

0.3125
0.2602
0.1587
0.1244

40.7285

14.1877
15.1282

45.1135
68.8806
46.2081

-, 0.0155

0.2260

0.3947

~

/

Some variables have less than 21 observations.

|

/

/

/



Variables

Investment Expenditures

FLEXTBLE ACUCELERATOR MODEL :

3

] TABLE AS

TIME SERIFS DATA

1955 ~ 1975

?

FLEXIBLE ACCELERATOR MODEL :

YHE OSTEEL (OMPANY OF CANADA

Undeflated Data

Coefficients

and standard Bota

Deflated Data

Loefficients

and standard Bata

errors Coefficionts
” D.16828 - 0.22435
(0.10700)
%+
0.37150 0.50923
(0.10449)
D.40505" 0.48084
(D.12432)
0.19705 0.20479 .
(0.14499) -
-
~
- TABLE RS
{continued)

-

TIME SERIES DATAR"

N

6CTOLS Coefficients

0.19796 0.37287
(0.09920)
*

0.32250 0.59850
(0.10024)

0.29779" 0.50526
(0.12149)

I

0.15057 6.23859

(0.13549)
7 >

» A

1955 - 1975

with
§ -5
t £t P
1
5y
S — 5
t=1 - t-2 P
- 2
b
o5 - §
t-2 _ t-3 P
3
N
o
§ — §
£-3  t-4
5 Py
.
K L

Investment Expenditures
with

Intorcept

- |

Bs

THE STEEL CUMPANY OF CANADA

Undeflated Data

Deflated Dats

Coafficipnts Casfficients
and_gtendord Beta end standard Beta
errors Coefficients errors Coefficients
0.07979 -0,08268 -0.09284 -0,14125%
(0.12932) (0.12444)
0,00159 0.12009 0.00090 T 0.07334
(0.00296) (D.00272)
0.05186 — 0,06593 -—
{0.07474) (0.05877)
0.7672 0.4861
11.986 4,153
1.81 1.76

See notas to Tabls 5 of Chapter five,




JABLE A6

FLEXIBLE ACCELERATOR MODEL: TIME SERJCS DATA

1955 ~ 1975 !

FOR _AGOREGATE SAMALE OF PuLP AND PER_FIRMS

Veriables Undeflated Data

Deflated Data
-

Coefficients
and standard
errars Cos

Beta
fficients

Coefficients ¢
Investment Expendituraes and standard Bota
wth errors Coefficiants
§ -8 0.00614 0.01570
t t=1 Py (0.05672)
Sb '
S~ S 0.106B8¢ 0.27869
-1 t-2 B 2 (D._06558)
5,
§ - § — ——
t-2 t-3
Sl ted Fs
b
S —~ S -0.10948 «0,14620
t-3 t-4 [ {0.12373)
b
a
- TABLE A6

(continued)

o

0.02374 8.06996
(0.06799)

p.0es78 0.23567
(0.07732)

-0.01804 ~0.04037
(0.08619)

-0.12233 -0.20092
(0.12363)

' FLEXIDLE ACCELERATDR MODEL: TIME SERIES DATA \1955 - 1975

FOR AGGREGATE SAMPLE OF PULP AND PAPER FI1RMS

N
Variables ’ Undeflated Data
' Cogfficients
Investment Expenditures end standard Bata
with ¢ errors Cosfficients
5§ — & 0.25683 -0.250884
N LU L) Bs {0.13095) ~
3 -
b
. .
D [ +& 0.00237 0.81561
¢ . 6 (0.00073)
~
Intercept B o 0.03154 —_
(0.05467)
RZ 0.7884
F 15,911 -
[ —

DW T 126

Sap notss to Table 5 of Chapter Five
AN

Doflated Dato

Coefficients

and standard Oata
arrors Coaefficients
-0.22962 ~0,35846
(0.13222)
*
#0,00166 0,75203
(0.00060)
0.,03152 _—

(0.03130) .

0.4883
4,181
1.18 ,
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TABLE A7

DIFFERENCES BETWEEN OLS AND 2SLS ESTIMATES;
FOR THE SAMPLE OF STEEL FIRMS 1/

]

~

o~

Deflated Undeflated

~

(a) Investment Equation

Intercept , 0.028 © 0.035
s . " 0.102. Q 0.081
«.pY - 0.352 0.385
EF ‘ 0.134 . 0.182
D, 0.487 " 0.u08
(b) Dividend Equation S
Intercept 0.74% - 0,640
Y, - 0,687 0.692
p 0.551 0.768
S - 1.449 - 1.258
EF - ' 1.061 0.549



TABLE A7
(continued)
Deflated Undeflated

(c) External Finance Equation °

i
Intercept

LV

C

(w)
<

0.046 ' 0.017

- 0,382 ) 0.436
e e . »
0.535 ~ 0.525 ‘
0.789 0.767
0.185 . 0.037
0.516 0.s5a6
0.001 \ 0.286

Y - ~
\ ! *

i
1

1/ The differences are measured as follows: absolute

differences divided by the standard error of the

two stage squares estimator

Source: Based on data from Tables 11(a) - {1(c) and

Tables

12(a) - 12(c) : . -

P
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TABLE AB

DIFFERENCES BETWEEN 0OLS AND 2SLS ESTIMATES
FOR THE SAMPLE OF PULP AND BAPER FIRMS 1/

° ‘Deflated Undeflated

{a): Investment fquation

Intercept 0.376 0.402,

»* .
S 0.125 0.404
pY 0.478 0.326
EF \ 0.236 ‘ 0.899
D " 0.002 0.563
* (b) Dividend Equation .
Intercept 80.738 L 0.546
‘q21 0.715 0.574
p 0.852 . o " 0.836

I 0.979 ‘ 0.965 ~
EF » 0.631 B.772
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TABLE A8

(continued)

Daflated Undeflated

~—

(c) External Finance Egquation

Intercept ) 0.143 0.097

M 0.844 - 0.275
‘“ J c | 0.325 6.025 .
I . 0.417 0.218
oY 0.565 \  0.665
B, 0.524 | ~ 0.086
D ’ ~

0.292 0.007

t

1/ The differences are measured as follows: absolute
differences divided by the standard error of the
two stage least sgquares estimator

>

+

‘Source: Based on data from Tables 14(a) - 14(c) and
Tables 15(a) - 15(c).
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Lo \
N \\ \
K TABLE A9 -
¢ \ \
-
\ -
FORMULAS FOR.CALCULATING THE ELASTICITY COEFFITIENTS
‘ IN_THE SIMULTANEOUS EQUATION MODEL
Y
» The elasticity of investment with respect to:-
~ I
D is defined: %-[I-)- . _9_—
~ T
* S*
s is dafined: L o 3
ds’ I
§F %s defined: OEF [ %—

and the elasticities are calculated at thesir mean values.

-

. I
. dI . oI A1 - EF
And D for example is ér— *5F °® 5 .
™~ ' o\ i
Note: The Variables are defined in section I of . T

Chapter Five.



(a) SPECIAL CLASSES

TABLE A10

CAPITAL COST ALLOWANCES FOR SELECTED

CLASSES

19
(1306.63-
1.1.67)

20,21
(13.6.63~
1.1.67)

24
(26.4.65-
present)

27
(13.3.70-
/ present)

29

(9.5.72-
present)

LA

CLASSES OF ASSETS

DESCRIPTION

Faster write-off for new machinery

in specially designated areas
(firms must have some degree of

Canadian ownership)

Five year write-off for new build-
ings and two year write-off for
new machinery and equipment (nho
restriction on the ouwnership of

firms)

TQO year write-off
acquired primarily
pollution

Two year write-off
acquired primarily
water pollution

Two year write-off for new machinery
and equipment fdr manufacturing and

processing Firmg;_

for new assets
to contreol air

for naw assets
to control

MAXIMUM
RATE ALLOWED

%
50

Buildings-20
Machinery-50

50

50

50



(b)

(c)

OTHER CLASSES

CLASSES
3

. BDTHER ASSETS

TABLE A10 ’ .

(continued)

N

MAXIMUM
DESCRIPTION RATE ALLOWED
4 '

Buildings of selid construction 5
not elsewhsere specifiesd
Machinery and equipment.and all 20
tangible assets not elsewhsere
specifiad

Note: The maximum rates and classes of these assets were changsed after

the Review of the Capital Cost Allowance System (effective 26.5.76).

ASSET PRESENT RATE FORMER RATE
. %
aircraft 25 . 40
powered earth 30 50
moving equipment .-
electrical gene- 20 25
ration.equipment )
/ .

Source: A.W. Gilmore, Income Tax Handbook, Richard De Boo Ltd., « I

Toronta (1978 - 1979 edition). - O

- \
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1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

V4

1966
1967
1968
1969
1970
1971
1972
1973

/7

TABLE A1

SPECIAL CAPITAL COST ALLOWANCES FOR _THE PRIMARY

METALS, PAPER AND ALLIED INDUSTRIES

(b)

113.8
51.4
6.6
7.4
g.9
1.5

ANB TOTAL MANUFACTURING

$m
‘Class Class Class Class
20 21 24 27
Primary Metals
0.4 - - -
0.7 3.2 - -
1.3 3.9 - -
2.6 1.5 6.0 -
4.7 20.6 16.0 3.8
4.8 4.9 9.4 13.0
1.3 0.3 9.8 9.4
3.7 0.6 18,3 20.0
0.2 1.3 13.3 19.5
0.1 0.3 14.8 19.3
- - 4,5 8.8
Paper and Allied Industries
. 10.3 9.9 - -
' 6.1 27.3 - -
1.9 9.3 - -
12.8 1149 - -
11.5 10.6 - -
6.9 10.7 13.1 a.9
10.0 - 4.6 18.9 1.6
8.9 15.6 24,4 2.6

230

Class
29

13.3
96.2



v;) ‘ TABLE A11
o continuad)
Class Cla§s Class Class Class
19 20 , 21 24 27
193& - 13.9 70.6 22.7 6.2
1975 - 11,0 24,2 30,8 10.1
1976 . - 4.6 4.3  17.9 9.7
1977 . - - 13.3 5
(c) Total Manufacturing ‘
‘ >~
1966 577.9 15.3 12.7 10.8 -
1967 336.1 13.8 44,0 15.3 -
1968 71.5 2&.2‘ 52.8 14.7 -
1969,/ 30.1 ° 32.0 102.6 15.8 -
1970 12.6 36.5 102.7 32,1 -
1971 6.0/ 42.5 112.9 ) 48.9 16.9
1972 - 49,0 85.5 67.1 39.9
1973 - 40.6 60.1 69.9 31.6
1974 - 41.9 105.1 70.9 52.1
1975 - 23.2  41.4 69,4 53,5
1976 - 8.9 19.8 46.0 42.3

1977 - ’ - - 28.3 33,3

T~
~

231

Class
29

215.2
238.3
231.,9
214.5

-

-

204.9
917.7

. 1749.3

1783.6
1751. 2
1838.0

Note: Ses Table A10 above for the definition of thega\céﬁssas.

Source: Corporation Taxation Statistics, Statistics
Canada, Cat. 61 - 208

~

S~
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