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ABSTRACT

The purpose of this work is to try to measure the effects of subsidies
on fixed capital investment during the period 1963 - 1980 employing a

bNeoclassical theory of optimum capital formation.

The promotive measures adopted are as follows;
a) Tax rebates for investment,
b) Custom tax installménts

c) Complete and partial custom tax exemptions,

d) Low interest investment credits.

This research is composed of six sections. In the first section, the
Neoclassical theory of optimal capital formation is summarised and the
theory is extended in order to cover the effects of tax rebates for
ipvestmend. In the second and third seétioﬁs Dale W. Jorgenson's
"Neoclassical" investﬁent model and econometrics of the model are discuss-
ed, respéctively. In the forth section, the adopted promotive measures

are described and the effects of promotive measures on the deterhination
of the price of capital services are calculated. In the fifth section,
Dale W.Jorgenson's theory of investment which was discussed in the
previous sections applied to annual Turkish data for the periocd 1958 - 1980
and using the pricé of capital services data calculated in section Four,
the coefficients of the investment function is determined. In the final
section, the cost of capital services in case of no promotive measures

is calculated and given the coefficients of the investment function
determined in section Five, the investment levels in the case of no promo-
tive measures afe estimated. The difference between the actual gross

investment levels and the estimated gross investment levels in case of



no subsidy is the amount of increase caused by the promotive measures on
grosé investment. Then, the cost of capital services are calculated
seperatly in the case of only taxrebates for'investment, only custom tax
installments, only complete and partial custom tax exemptions and only
low interest investment credits are to be applied. The weights are given
’to the each prbﬁotive measure according to the difference between the cost
of capital services in case of no subsidy and only that promotive measure
is applied. The amount of increase caused by the promotive measures is
distributed among the subsidies according to the given weights in order

to obtain the individual effectsof each promotive measure.




INTRODUCTION

The effects of subsidies on investment beha&ior have been one of the
most frequently discussed economic issues in Turkey since 1963, when
the policy of subsidizing private investors started. While the discus-'
sions on the effects of subéidies which were based on beliefs rather
than empirical findings continued*, implementation has gradually expand-
edby the addition of custom tax installments, complefe or partial exemp-
tionon custom taxes and low interest investment credits measures to tax

rebate for investment which was the first promotive measure.

The belief that subsidies on investment will effect investment decisions
is supported by the basic economic rule that demand for capital goods
will be greater when the cost of éapital\goods is low. However, the form
and the magnitude of this rélatiOnship between the cost of capital goods
and investment expenditures have not been quantified by the results of

anempirical work based on the implementation results. For this reason,

g
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the question of what amount of investment caused by a certain encouraging
measure, which is very important from economic policy point of view, has

been left unanswered.

While trying to find the answers, we have come across quite a few prob-
lems whch were mostly due to lack of data on the implementation results.
of the subsidies. Hence, certain assumptions had to be made in order to

obtain the reasonably rough but certainly clear results.
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THE THEORY OF CAPITAL

The investment model used in the analysis, is Dale Jorgenson's

l .
"Neoclassical” investment model . He has developed a sophisticated re-
formulation of the Classical theory of investment which he, and others,

have used to derive the specifications of investment equations for a

wide variety of empirical work.

"Capital Theory and Investment Behaviour"
Dale W.Jorgnson, American Economic Review, 1963,

Papers and Proceedings, vol.53, pp. 247 - 59

"Anticipations and Investment Behaviour"
Dale W.Jorgenson, 1965, in Duesenberry,J.S, Fromm,G.,
Klein, L.R. and Kuh, E. (eds.)."The Brookings Quarterly

_Economic Model of the UK Economy'. Chicago: Rand Mc.Nally

"The Theory of Investment Behaviour™"
bale W.Jorgenson, 1967, in ferber, R. {ed.). 'Determinants
of Investment Behaviocur'. New York: National Bureau of

Economic Research.

"tconometric Studies of Investment BEhavior: a survey"
Dale W.Jorgenson, 1971, Journal of Economic Literature,

Vol. 9, pp. 1111 - 47

"Investment Behaviour in US manufacturing, 1947 - 1960"
Dale W.Jorgenson and J.A.Stephenson, 1967, Econometrica,

Vol. 35, pp. 169 - 220



Before developing the theory of investment behavior, the "Neoclassical®
theory of optimal accumulation of capital is considered. The criterion
for optimal accumulation is to maximize the present value of the firm:
The productive‘process could be characterized by a production function
relating flows Qf output to flows of labor and capital services and :

that the firm supplies capital services to itself through the acquisition
goods. For simplicity the analysis is assumed to be processing a single
output, a single labor input, anda single investment good. Beéause of the
importance of direct taxation of business income, which is largely
corporate, a detailed description of the structure is included in the
analysis. Direct taxes are based on the busihess income as definea for
tax purposes, and the definition of business income depends on the tax
treatment of depreciation, the cost of capital, and capital gains and

losses.

The present value of the firm is defined as the sure of discounted future
revenues, less discounted future outlays on both current and capital ac-
count Qhereoutlays include direct taxes. Present value of the firm is
maximized subjict to two constraints. First, where K is the flow of capital
services, L the flow of labor services, and Q the flow of output and input

are constrained by a production function;
(1) F (Q,LK) =20

The production function is assumed to be strictly convex and twice -
differtiable with a positive marginal rate of substitution between inputs
and positive marginal productivities of both inputs. Secondly, net invest-
ment 1s equal to total invesfment less replacement, where replacement is

proportional to capital stock. This constraint takes the form;




(2) . K=1I-XxK

Where I is gross investment and K is the rate of change of ‘capital

%% let p be the price of output, s theprice of labor

sirvices, and g the price of investment goods, the difference between

i.e. net investment,

revenue and otlays on both current and capital account, say R represents

thé value of the firm;:
(3) R=pQ ~ sL - gl

Income tax purposes is the difference between revenue and-otlay on current
account, less certaln charges against income allowable for tax purposes;
Under the assumption that replacement is propoftionél to capital stock,
replacement cost in current prices is A g K. If v is the proportion of
current replacement cost allowable as a charge against income for tax §
pgrpbses, the depreciation charge is v A g K. Similarly, where r is the |
cost of capital, the total cost of capital is r g K. vaw is the propor-
~tion of the cost of capital .than it becomes w r g K. Finally, total capital
gain on aséets is-q K, where é is the rate of change of the price of capi-
tal goods; if x is the porportion of ;apital gains charged to income,this
charge is x é K. If we let u represent the tax rate, direct taxes, say

D, are equal to the tax rate multiplied by income for tax purposes;

(4) D = ulpQ - sL - vAgK - wrgK + xgK]

The present value of the firm, say V, is defined as the integral of discount-

ed revenue, less discounted outlays on both current and capital account less |




discounted direct taxes:; where r is the rate of discount;

(5) v= Js7 &R - D] at

When we use the Lagrangian expression in order to maximize present value

(5) subject to the constraints (1) and (2);

(6) o

ofm {&"[R - D] + Vo(t)F(Q,L,K) + % (£)[K - I + AK]} at

JEoat,
where,

£(t) = & °[R - D] + Yo(t)F(Q,L,K) + % (£)[K - T + AK]
So the necessary conditions for a maximum of present value subject to the-

constrains are;

af -1t

36 = © (1 = wp + Yolt) 5 = 0
O Il ws 4 Yott) &
aL VO AL
(7) af -rt ,
'5].::—6 q—\/l(t)=0
3f A 8f  -rt g, . oF . a
3 "F K- € ug{ivi + wr - x -t vo(t) 3%+ %_(t)x‘~ s W(t) =0
(8) of
57 = F(Q,L,K) =0
ot =K-I+XK=0

av,



Combining the necessary conditions for labor and output, marginal

productivity condition for labor can be obtained, as;

S
p

213

Similarly, marginal: productivity condition for capital can be derived
by solving the necessary condition(7) for +, (t) = - értq.The necessary
condition for capital can be writtén as;

oF  -rt El}:O

Yo(t) i gf(l —uv)x + (1 - uwr - (1 - ux)

When we put togther this condition with the necessary condition for out-

put, we obtain the marginal productivity condition for capital services;

Q=W ¢ (2 (oW Ay

(9) 80 _ 1 1 l-u~g __c
oK P jo)

where,

(10) ¢ = T 9 (1= u)r + (1 ~uwr - (1 - ux) —3

The variable c(t) in this equation (10) is the rental price of capital
services. It is the weighted sum of the rate of replacement, the cost
of capital and the rate of capital gain (loss) with weights given by

the tax structure, multiplied by the price of investment goods. The

capital gain (loss) term, however, is generally ignored in the empirical

analysis



E 2
D.W.Jorgenson and J.A.Stephenson in their empirical work (1967) assumed

that all capital gains and losses were treated as transitory by each
firm, so that the weights associated with the rate Qf change ofvfhe
price of investment goods was zero. The welghts for the rate of replace-
ment and the cost ofvcapital depend on the tax rate applied to income
and the proporfion of current replacement and the total cost of capital
allowable changes income for tax purposes. So they defined the price

-of capital services as;

FAES il

Cp =~ — [(1 - utvt)k + (1 - utwt)rt]
1-u .
t
where,

9 is the price of investment goods.
u, is the tax rate.
Ve is the proportion of current replacement.
W, is the proportion of total cost of capital allowable for

tax purposes.
A is the rate of replacement and estimated from the calculation
of capital stock.

ry is the cost of capital

. 3
A year later Dale W.Jorgenson did another study with Carvin D.Siebert,

2
"Investment Behavior in U.S. Manufacturing 1947-1560"

Dale W.Jorgenson and James A.Stephenson
fconometrica Vol.35
3
"A Comparison of Alternative Theories of Corporate Investment
Behavior™ D.W.Jorgenson and C.0D. Siebert

The American ELconomic Review. September 1968, Vol. 58



The purpose of their study was to compare Neoclassical investment
behavior with its alternatives such as the Accelerator theory of invest-
ment behavior, the Liquidity theory of invesfment behavior and Expected
Profits theory of investment behavior. Their cohclusion was that the
Neoclassical theory of investment behavior was superior to the otheré.
In their work they defined the price of capital services as;

C, = e—fﬁi—— [(r -~ utW£)l + T, - EEL:;EEEiL; ]

1l - ut qt

In this definition, capital gains are assumed to be taken into account

in investment decisions and the effect of the proportion of current
replacement on the price of capital services is ignored.

In my analysis with minor changes this definition of the price of capital
services used since it contained less variables compared to the original

definition.

I ignored the éffect of capital gains (losses) on the investment decisions.
So they are assumed to be transitory in order to find a mere effect

of the given subsidies on theninvestmént decisions rather than a combined
one with capital gains (losseé). The énalysis which is previously discuss-
ed about the price of capital goods could be extended in order to cover
the effects of the.taxvrebates on investment. Tax rebates on investment
purposes. It is applied to the part of the cost of capital goods which

is supplied by the firm's net capital. According to the tax pﬁrposes
additional to teh normal depreciation. So if "k" is denoted as present
value Qf spécial depreciation for one unit of capital good, then the

previous definition of the price of capital services becomes;



9 ;
C, = — (1 - u W,

- uk)a, +r.1]
1ot tt’ e T Tt

q is the price of invsetment goods.

u, is the corparate tax rate.

W, is the present value of depreciation.
kt is the presént value of tax rebates.
At is the rafe of replacement

ry is the interest rate

This equality will be used to determine the price of capital services

in the analysis.



THE INVESTMENT MODEL

If ther is no lag in the completion of inveétment projects the level éf?
investment appropiate 'for optimal capital accumulation may be determined
from the necessary conditions (7) and (8). However investment projects
také fime to cémplete, so instantaneous achievement of the optimal capital
stock position is not péssible, and new machines ordered today will only
be delivered at some future point in time. Bccordingly, Jorgenson postu-
lates an iterative decision process, wheréby first output and labor input
are determined by the production function and the marginal productivity
condition for labor; gliven the existing capital stock, then the desired
capital skock K'is determinéd by the marginal productivity condition

for capital while the actual level of capital is determined by the con-
straint (2). Finally, he assumes that the desired level of capital is
equél to the actual level of capital plus the backlog of uncompleted
ipvestment projects. If the production function has the Cobb - Douglas

form, this marginal productivity condition may be written;

=
p ’

Q c

_g 2 _
k K+ p FL =8 L
Where o is the elasticity of output with respect to the input of capital
services, B is the elasticity of output with respect to the labor input

and K' is desired capital. Solving for desired capital he cbtains,

To provide a formal representation of this theory of investment,he lets

the proportion of investment projects initiated in period t and completed
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in period t + r be uT.fThe distribution of completions over time may be

represented by a sequence of nonnegative numbers;
(11) _ Mor Byl eennn.

If all investment projects are eventually completed, the sum of the ele-

ments in this sequence is unity;
(12) T ou =1

He denotes the level of investment expenditures for expansion of capital
in period t by Ii and the level of projects initiated in this period by
Ii. In every period the level of actual investment expenditures is a
weighted average of the level.of projects initiated in all previous

periods;
(13) T 2,

When the lag operator S, defined as S Xp = X ) for any sequence{xt1, is

used, the weighted average (13) ‘may be written in the form;

It is assumed that the desired level, of capital is equal to the actual
level less the batklog of uncompleted investment projects. This assump-
tion implies that new projects are initiated in each period until the

backlog of uncompleted projects is equal to the difference between
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desired capital, say K;,and actudl capital, Kt’ The backlog of uncomplet-
ed projects at the beginning of period t is the sum of the uncompleted
portions of all projects initiated prev1ously. This backlog is equal to

the difference between desired and actual capltal

: - N ' N N
(14) K. - K = It + (l»—uo)It_1 + (1 - M, ~ ”1)It-§

t+
—+

Using the notation for a lag operator introduced previously, the mechanism

for the initiation of investment projects may be written;

+ 1 - su(s)
Ke K =—71=5 t’
Where 1/(1 - s) =1 + 8 4+ s*+...... This mechanism may be interpreted in

two ways. First, new investment starts in each period are equal to the

change in desired capital stock;

Second, using the distributed lag function (13), investment for the ex-
pansion of capital is a weighted average of past changes in desired

capital stock;

F + +
1 = -
(15) I, u(s)[Kt Ki ]
Next, Jorgenson turns to investment for replacement of previously acquir-
ed investment goods. He lets the proportion of investment goods acquired
at time t and replaced in period t + 1 be’Zt. The distribution of replace-

ments over time may be represented by a sequence of nonnegative numbers:
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(16) T, T, 0 ,euun.

-If all investment goods are eventually replaced, the sum of the elements

in this sequence is unity;
(17) Z te=1

Replacement investment, say IR, is a weighted average of past gross invest-
ment, say It;

R ——

N C(S)It

(18) I

Where Z(s) is a power series in the lag operator Z(s) = CO + Cls Fenann
Capital stock at the beginning of the period is the sum of past net invest-

ment;

Hence, replacement investment may be expressed as a function of past values

of capital stock:

R _ t(s)[1 - sl

I K
t 1 - z(s) te1

It is assumed that the distribution of replacements over time is geometric.

Under this assumption, the power Z(s) takes the form;
Z(s) = As + A(L = A)S +......

The expression (18) relating replacement investment to past gross invest-
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ments becomes;

To= AT+ AL = NI 4.
Similarly, the expression (19) relating replacement investment to past

values of capital stock hecomes;

The theory of investment behavior results from combining the theory of
investment for expansion of capital with the theory of replacement invest-
ment. Gross investment is the sum of these two components of investment;

£
It - It

R
+ It
Replacement investment is proporticnal to capital stock and investment
for expansion is a weighted average of past changes in desired capital,
so that the theory of investment behavior can be obtained by incorporat-

ing the determinants of desired capital stock, as follows;

(19) I, = u(s)[Kt - Kt

N 1] + MKy
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ECONOMETRICS OF THE MODEL

The theory of investment behavior (19) corresponds to a distributed lag

function in net investment and changes in desired capital;

+ +
[T, - 2K T = u(s)K - K ]
Furthermore, the sequence of coefficients {u;} of the distributed lag
function corresponds to the probability distribution of a nonnegative,

integer-valued, random variable;

It is assumed that the sequence of coefficients {uT} of the distributed

Iég function has a rational generating function.Under this assumption the

distributed lag function may be written;

(20) (1, - k] =X g _ k" ]
t t wis) t t-1

Where v(s) and w(s) are polynomials in the lag operator. Multiplying

both sides of the distributed lag function (20) by w(s), we obtain the

final form of this function;

w(s)[It - AKt] = Y(s)[K; - K ]

t-1

or

!

[1+WS .« .. n — = : i® n +.._ *
S+ + WS ][It AKt] [70+ Y, S #.oo + Y S ][Kt Kt-1]
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so that the final fbrm for the distributed lag function may be written;

(21)  II, - Ak I+ wilr, -k T+ +wlI - 2K ]
+ + + + + +
= Yo(Kt - Kt—l) + Yl(Kt-l - Kt—z) ..+ Ym(Kt—m - Kt—m—i)

To obtain the flexible accelerator as a special case of this distributed

lag function, we choose the polynomials w(s) and y(s) as follows;

1- Y

wis)

y(s) =1 - Vs

For a rational distributed lag function an estimator of the unknown para-
meters {wei and {711 which is optimal from the large-sample point of view
may be derived for a stochastic specification in which a random term €y

is added to the final form of the distributed lag function;

+ + + + + i
(22)  [I - Ak I =n K -K _ T+v[K_ -K_T+..+vI[K -
Kt-m—1:I - wl[It—l - th—l‘] Tete T wn[It—n _‘ }\Kt—n] t &

t=1, 2,...N

Where N is the number of observations. Provided that the error €L is
distributed independently and identically over time and distributed
independently of all values of changes in desired capital stock, and

provided further that the distributed lag function (21) considered as a

difference equation in net investment is stable, the ordinary least squares

estimator of the unknown prameters is best, asymptotically normal.

Using the fact that the sequence of coefficients {ut} of the distribution



16

function corresponds to the probability distribution of a nonnegative,
integer-valued, random variable we derive cgrtain restrictions on the
parameters {yr} and {wT}. The complete set of conditions my be used as a
test of the hypothesis that the coefficienfs {pT} correspond to the prob-
ability distribution of a nonnegative, integer-valued, random variable.
Alternatively, this set of conditions mayube used as constraints on the
estimates ofbfhe paramefers {713 and {w&? to increase the efficiency of
estimation.

In theory of investment behavior corrésponding to ‘a Cobb-Douglas prbduc—
tion function, changes in desired capital are known only up to a multiplca-
tive consfant, the elasticity of output with respect to capital input o
The constraint that the sum of the sequence of coefficients is unity may
be used to obtain an estimator of this elasticity. First, an estimator of

the parameters_{wr} and'{vru} may be obtained from the distributed lag

function;
(23) (T, - K T+ wlT -2k ] i F wlI, - K, 1=
Pe % Pry 9,y Prom %0 Peonoy Qeones
You[ c. c 1T+ + Ymu[ C E c ]
t t-1 . . t-m t-m

Secondly, where {%T} is an estimator of {wr} and {y;a? is an estimator of
{7;a1, an estimator of a«, say &, may be obtained from the constraints as

follows;

[o 2
1
-
o]
-2
bl «-\Q)

(24)

e fn sz

A
o}
=

This estimator is consistent and efficient wherever the estimators {CVT}

and {ytai are consistent and efficient.
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THE EFFECTS OF SUBSTDIES ON 'IHEDE.'I'ERMINATI(N OF THE PRICE OF

CAPITAL: SERVICES

All the promotive measures which are included in the analysis will take
place in the calculation of cost of capital services®in the following

manner, as described below;
I} Tax Rebate for Investment

This is a kind lof supplement of the state for appropriate investments of
private to tﬁe development plan, throtgh exceptioﬁ of tax. The purpose of
the tax rebate is to encourage privateé sector to invest on the sectors
which are defined by the development plan. The character of the plan is
not a must but a guidence for the privaté'sector. For that reason, tax
rebafe for investment and all other subsidies were thofght to be'important

and efficient todls in order to carry out the development plan succesfully.

‘The concept of tax rebate for investﬁent had been put in order with 202
numbered income taxvcode and 199 numbered corparate tax code. It has'been
started to be applied since 1963. In the form which was first accepted,
the rate of tax rebate for investment was in general 30 per cent for
agricultural investments and investments on regional development 40 per
cent and for investments in underdeveloped regions 50 per cent. After
four years of application, regarding application bases of the development
plan, whith was put in effect on 11.8.1967, the peak of investment reduc-

tion was raised to 80 per cent for the purpose of more elastic and

*See Table 1. pp.37-41
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efficiént encouragement. It_is decreed that, the rates to be applied
dependiﬁg on regions and economié sectors,-to be determihed not
exceeding this peak. However, this application was removed from effect
by the 25.10.1969 dated decree of the Court of Constitution. After this
date, in the applid€ation of tax rebate for investment, again the rates

. agreed by the 202 numbered income tax code, were taken as base.

In veiw of these infdrmations,rtax rebates for investment may be interpret-
ed as, to subject a certain rate of the part of investment, covered by
net capiatl, to a special depreciation in addition to the normal depreci-
ation allowed in a short periods.‘The difference of tax rebate of invest-
ment from depreciation is that, there is no decrease of value of capital
goods in the tax rebate of investment, but in application tax rebate gives
the samei incentive to the.investor as depreciation does, by subtracting

a certain part of investment sum from profits, it causes a reduction on
ghg tax amount which is going to be paid.- So if ah investor 1s given théb
right to use the tax rebate for investment by law, then for the same in-

" vestment, he will get tax reduction from the normal depreciation and from

the tax rebate at agreed rates.

According to:the application results, related with the tax rebate for in-
vestment, within the period 1963 and 1971, the tax rebate was given to
investment of 15,989,597,400 TL., 8,6574,229,400 TL. of which was covered

by net capital®. From this stbsidy, mostly the investments in the developed

*According to the information, which the research group of the Industrial
Development Bank of Turkey received from investor-groups, approximately
in three years after the investment completed.

*"Investment and Exportation Subsidies™
Conference Group of Economic and Social Studies. Istanbul 1971
"Investment and Exportation Subsidies and Results of Application®



19

regions of the county made uée; for example, although more than 6Q per
cent of the acceptable tax rebatevexception>was related with the invest-
ments in the Marmara region, the share of Eastern Anatélia region was
around one per cent . In this cése, considering that approximately 40

per cent of-the part of investment covered by net capital, is subjected
to the special depreciation. It is concluded that, 0.2145 liras of an in-
vestment of one lira, 0.5362 liras of which is covered by net capital,

will be subject to the special depreciation in three years.

When we consider the interest rates after 1963, which was the beginning
of application of tax rebate for investment, we conclude the following
results ‘about the present value of the tax rebate, related to one unit

of investment on that datée?

Present Value

Year Interest rate of Tax Rebate
1963-69 0.126 | 1610446

1970 0.13125 : 15.8194
1971-72 0.14375 15.2832
1973-74 0.13125 15.8194
1975-77 0.14375 15.2832

1978 0.2 12.87

1979 02315 11.2612

1980 ' 0.2625 10.1887

" I1. Five Year Development Plan 1971 Program 'lable:h8h
DPT. 1044 April 18th, 1977
® See Table 2, pp.h2-43
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II) Custom tax installments

By the third article of 474 numbered Law code, which was put in effect

on date 25.5.1964 custom tax aﬁd duties (Custom Tax, Municipal Share,

Quay Duty, Production Tax) of the goods ihich are considered as investment
goods and the‘iﬁportation of which are within the purpose of long term
plan, is to be subjected to installments. Installments will be collected
by equal annual shares in a period of at most fivé years after they pass

custom line, provided that the first installment is payed in advance.

The purpose of this measure is to decrease the cost of investment goods

and at the same time facilitate finance to private investor.

The application results, related with custom tax installments, during the
period dated from 25.5.1964, in which 474 numbered law code was put in
effect, up to 31..12.1970, are summarized below’

Total investments...............13 509,6286,6882 TL.

Installed taxes......iouevineiven.. 938,300,000 TL.

According to these results, for one unit of investment, 0.07 liras of

custom tax was installed.

The reduction in the price of investment goods caused by the financing

facility given to investor as a résult of the custom tax installments.

According to the interest rates, which are applied after 1965 when this
subsidy began to be applied, the reduction in the price one unit of

investment good, caused by the custom tax installments as mentioned above
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is as follows’ ;

Present Value of the
Reduction in the Price

Year Interest Rate of Investment Goods (per cent)
1965-69 0.126 2,646
1970 0.13125 . 2.756
1971-72 0.14375 | k 2.975
1973-74 0.13125 2.756
1975-77 © 0.14375 2.975
1978 0.2 4.2
1979 0.2375 4,987

1980 0.2625 5.512
II) Complete and partial custom tax exemptions

We may summarize the measures, which are related with custom tax and

duties, applied in order to decrease investment cost and to maintain

financing facility to investors, as follows;
By decrees, to be able to make changes on tax rates in the custom
entrance tariff list, maintained by 14.5.1964 dated and 474 numbered law

code.

To exempt completely or partially investment goods from custom tax and

duties, by 27.7.1967 dated and 933 numbered law code.

After he related article of 933 numbered law code was cancelled by the

®See Table 3.pp Li_45
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Court of Constitution on date 25.10.1969, in order to remove the ipequa—
lity between investments, 6/12585 numbered decree was put in effect with
the right given by 474 numbered law. According to the decree custom tax
rate of the importation related with investments carrying the following

conditions is accepted to be zero;

1) To maintain Turkiéh Industrial Products power to compete in foreign
markets,

2) To maintain opportunity for he transfer of neQ production technology
to Turkey,

3) To maintain new foundations to be established in economical capacities
suitable to the foundétions present or being established ih the worild,

or old fondations to be renewed with these conditions.

The implmentation results related with custom tax and duties of the

. . . 10, -
promotive measure mentioned above are summarized below:

. 1968-69 1970
Total Investment (000 TL.) 9,976,886 8,111,192
Complete or Partial
Custom Tax Exemptions (000 TL.) 2,666,330 2,529,148

Exempted Taxes/Total Investment 0.267 0.312

According to these results, because of the complete or partial exemption
on custom tax and duties, 26.7 per cent of reduction within the period
1968-1969 according to 933 numbered law code and after the period 1970

according to 6/12585 numbered law code,3l.2 per cent of reduction on the

911, Five Year Development Plan, 1971 Program Table: 489
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price of investment goods were supplied to private investors.

A problem, which was come across when calculating the effects of these

subsidies on the price of investment goods was solved as described below.

In cases where in the same year, the custom tax installments is applied
to one part and the custom tax exemption to another part of investment,
the reduction rate on the price of investment goods caused by each subsidy
is calculafedkby giving weights to the subsidies according to their appli-

ed share in total investment.

According to. the implementation results, the weights of the said subsidies

related with the custom tax and duties are fourd to be as follows:

Custom Tax Partial Custom Tax Complete Custom Tax

Year Installments Exemption Exemption
1965-67 1 — __
1968-69 .28 ' .72 —

1970 .20 | .12 .68

1971 1 — J—
1972-80 .20 S .80

According to these weights, the total reduction caused by the custom tax
installments and the complete or partial custom tax exemptions measures

on the price of investment goods are calculated as followsll;(table follow-
ed on next
page)

"See Table 4 . pp. 46-47

"#In 19771 only custom tax installments are applied.
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Year Reduction Rate on Price of Investment Goods(per cent)

1965-67 2.646
1968-69 E 19.965
1970 24.971
1971 | 2.975
1972 25.555
1973-74 25.511
1975-77 , 25.555
1978 ’ 25.8
1979 | 25.957
1980 ‘ 26.062

IV.) Low Interest investment Credit

The subsidy of low interest investment credit was put in.effect by
7/1198 numbered decree, and declared with 3.9.1970 dated and 13598
Aﬁmbered Offical Gazette. THe purpoSe was to lower the cost of investment
credits as Well as to direct them according to the economical development

targets.

Although 7/1198 numbered decree was agreed in 1970, this subsidy was not
applied for a long period of time. It was rearranged by 10.2.1973 dated
and 7/5822 numbered decree, and the first one was cancelled. With the new
decree, it is agreed to pay approximately six percent of interest differ-
ence back to investors for their investments making use of medium term
credits and taking place in the general encouragement table of the annual

plans.

This subsidy, started being applied after 1973, is included in the



calculation of cost of capiatl services by a six per cent of reduction

from normal interest rates.

25
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APPLICATION OF JORGENSON'S THEORY OF INVESTMENT TO TURKYSH DATA

We may summarize the empirical specification of the Jorgenson's theofy

of investmeﬁt as follows: First, netbinvestment is a distributed lag
function may be represented as the ratio of two polynomials in the lag
operator. Second, net investment is equal to gross investment less replace-
ment investmeht and replacement investment is proportional to the accumu-
lateéd stock of capital. The constant of proportionaiity is the rate of
replacement of capital stock.'Two estimates of the rate of replacement
are possible, an estimate from the calculation of capital stock and an
estimate from a regression with gross investment as dependent variabie.
Third, the desired level of capital services is prdportiOnal to the value
of output divided by the implicit rental price of capital services. The
constant of proportionality is the elasticity of output with respect to

capital services.

In the definition of the desired level of capital services the price of
capital services is the weighted sum of the rate of replacement, the cost
of capital and the rate of capital gain (loss) with weights given by the
tax structure, multiplied by the price of investment goods. Generally

for empirical work it is assumed that all capital gains (losses) are
treated as transitory by each firm, hence the weight associated with the
rate of change of the price of investment goods is zero. The weight for
the rate of replacement depends on the tax rate applied to income as
defined for tax purposes in section one. Hence, the price of capital

services may-be defined as; (followed on next page)
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q
t
Cy = I_:_G; [(1 - uw - uk)r + rt]
Where,
® 9 is the pricé of investment goods,
u, is the corparate tax rate,
LA is the present value of depreciation,
kt is the present value of tax rebates
At is the rate of replacement,
r, is the interest rate.

In this definition tax rebates are taken into account in.investment deci-
sions. Capital gains (losses) are assumed to be treated as transitory by
each firm. Hence, desired capital is proportional to the value of outpuf
divided by the price of capital services excluding capital gains (losses).
Than the complete empirical specification of the Jorgenson's theory of

investment behavior can be represented as;

Py Q Py, @

t-1
I, = ouls) [—— - = 1 +1[1- wis)IlT, - AK ]+ AK + 8
t t-1 -
Where,
It is gross investment,
Py - 1s GNP deflater,
Qt is GNP,

t is price of capital services,
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K is capital stock.

The parameters {a uT} and {Wf};a;egunknown and have to be estimated. The
parameter A can be estimated from:the calculation of capital stock and
from the regréssion with gross investment as a dependent variable. The -

parameter B is the intercept in the regression.

We have taken the polynomials u(s) and w(s) for total grossAinvestment

for Turkey as;

].15+qu2

uis)

w(s)

l+wls+w/~as'2

Hence, the investment behavior under the theory of Jogenson used in this

paper can be expressed as;

p, Q p, . Q P, . Q. P, _ L
It - aul[ tC t _ tc1 tv1]¥ dpz[ tcl t-1 5 tcz t 2]
t t-1 ’ t-1 t-2

+ wl[It-l - AKf—lj - WZ[:[t—z - XKt-

R AK, + B
The ordinary least square is applied to yearly data within the period
1958-1980 '* in order to estimate the unknown parameters of the investment

function. The result of the regression for total gross investment is;' “

'’ See Data section pp.67 discussed in section capital services.

All investment promotive measures previously covered in the calculation
of price of

'“See the computer output
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p, Q. P, . Q P, 9
I, = - 0.022742138 [+ - 2L B3 4 0.045198266 [[— 1 -
(0.004998941 ) t t-1 (0.012366663) t-1
pt—z Qt—z
——2 =] +0.6912199 [T, - AK,_ ] - 1.1354843
-2 (0.1523703) , (0.1438689)
[T,, - AK,, 1+ 0.21434117 K,_- 4126.438232

(0.01842588) (1374.877747)

R= .9943 d = 2.0916 F = 593.259

The coefficient, - 0.022742138, associated with the first lagged change:
in desired capital services, and so. The coefficient, 0.6912199, associat-
ed with the first lagged value of net investment, an so. The coefficient,

0.21434117, associated with the capiatl stock, K_, ‘i1s an estimate of A,

tl

the rate of replacemeht.

Changes in the dependent variéble, It' has been explained 99.43 per cent
by the independent variables. F and t tests are applied and the result
showed that all independent variables which were chbsen fit to the model
and the regression parameters are individually significant. The Durbin-
Watson test proved the absence of autoregression of the disturbence in

the regression.

Robert E.Hall and Dale W.Jorgenson '®in their 1967 work suggested that
rate of replacement should be approximately equal to 2.5 times of depreci-
ation rate in order to be able to keep the capiatl good in working order

’

for its life time. This rate can be calculated as, A = 0.08 x 2.5 = 0.2

vl "Tavaolicy and Investment Behavior"

Dale W.Jorgenson and Robert E.Hall. The American Economic Review, June

1967
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for Turkey. In the regression, estimate for A is found to be 0.21434117,

which is very near to the suggested figure.

The empirical resutl showed fairly good evidence on the underlying deter-
minants of inyestment expenditures. The result suggest'that policy instru-
. ments that effect the tax structure for business income and the cost of

qapital play an important role in the determination df investment expendi-

tures in Turkey.
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THE EFFECTS OF SUBSIDIES ON INVESTMENT

Subsidies on capital goods had started with the application of the tax
rebate for investment in 1963, and extended with the custom tax instal-
ments the cusfom tax exemptiéns on imported capital goods and thé low
interest investment credit. Application periods of these precautions
which were taken in order to increase the investment level have been sum-

mrized below within the periods 1963-1980;

Subsidy Tax Rebate Custom Tax Custom Tax Low Interest
Year for investment Instalments Exemption Investment credit
11963-64 x
1965-67 X X
1968-70 X | x X
1971 X X
1972 X - X X
1973-80 x X X X

The fixed capital investments and the annual increase rate of investment
is shown at Table five, for the periods which is mentioned above(1963-1980)
and for the period of eleven years before 1963, in which no subsidies

given to capiatl goods investments.

The table five can be summrised and interpreted in the following manner:

Annual Average Increase
Rate of Investment between

Periods ‘ Two Periods (per cent)
1952-62 3.6

1963-64 4.1
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Continued from previous page

1965-67 - - 10.3
1968-70 | 12.1

1971 - | -4.7

1972 o 10.0
1973-77 | 15.0
1977-80 | ' -4.5
1973-80 7.7
1963-80 7.9

Before the application of subsidies, for the period 1952-62, the annual
average increase rate of fixed capiatl‘investment for the period of eleven
years is 3.6 per cenf, whereas the rate for the period of eighteen years

after the application is 7.9 per cent.

For the period‘l963—64, at which only tax rebate for investment had been
applied, the annual average increase rate for fixed capital investment was
4.1 per cent. So, there was a very slight increase compare to the previous

period.

The average of annual increase in fixed capital investment had been 10.3
per cent in period 1965—67, during which tax rebate for investment and cus-
tom tax installménts were applied together; had been 12.1 per cent in per-
iod 1968-70, during which tax rebate for investment, custom tax install-
ments and custom tax exemptions were applied together; and 7.7 per cent in
period 1973-80, during which all of the subsidies adopted in’ this research

were applied together.
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After March 12th 1970, custom tax exemptions which were applied in earlier
periods, was removed. The effect of this application was 4.7 per cent de-

crease. in fixed capital investments in 1971.

According to these results, a part from crisis period of 1977-80, rate of
annual average increased in the periods during which subsidies were appli-
ed and additional subéidies brought even higher increases té the rate,
whereas removed subsidies caused decrease in the rate of annual average
increase in fixed capital investments. The situation mentioned above re-
flects that, the said subsidies have an effect on investments. However,

we can not know how big this effect is and what amount of it results from
which of these subsidies at this poiht. A conclusion in this detail can
roughly be arrived by using the investment model»which we developed in

the earlier sections.

According to the model,‘which is developed before; any decrease in the

éost of capital services will causé an increase in the investment level.
For this reason, the method to be used to measure the effects of invest-
ment encouraging measurés is merely to estimate this increase caused inv

the level of investment.

- To do this, first, the cost of capital services»in case if there were not
any promotive measure is calculated '® ; than using the coefficients of

the investment function, which are determined in the earlier section, wix
th this presently determined cost of capital services variable, the invest-

ment levels in case 1f there were not any promotive measures are estimated.

‘% See Table 6 pp.50-51,
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The difference between the actual gross investment'level and the estimat-
ed gross investment level in casevif there were not any susidy is the
amount of increas caused by the promotive measures in gross investmenﬂ'i
Then, the cost of cépital services are calculated seperately in the case
of only tax rebates for investment ’, only custom tax installments ®,

énly éomplete.and partial custom taxiexemptionsz°and only low interest
investment credits®' are to be applied. The weights are given to the each
promotive measure according to the difference between the costs of capital
services ??in case of no subsidy and only when that promotive measure is

applied.

The amount of increase caused by the promotive measures is distributed
among the subsidies according to the given weights in order to obtain the

individual effects of each promotive measure?’.

From Table 7 and Table 13 we could obtain the following results about the

effects of the promotive measures;

Within the period 1963-1980, the total amount of increase on fixed capital

investment caused by the all promotive measures is 11.1 per cent. 1.3 per

‘7 See Table 7.pp-52-53 2> See Table 13, pp.6hi-66
'3 5ge Table 8,pp.54-55

'3 5ge Table 9,pp.56-57

2%5ge Table 10, pp.58-59

2t 5ge Table 11, pp.b60-61
2256p Table 12, ppb2-63 Six different sets of the cost of capital services

under six ‘different assumptions are given altogeth-

er
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cent of this increase caused by the tax rebates for investment, 0.7
per cent by the custom tax installments, 5.4 per cent by the custom tax

exemptions and 3.7 per cent by the low interest investment credits.

In order to compare the promotive measures efficiently the period 1973-
1980 'has choésen. Since within the given period all tﬁe promotive measur-—
es are applied together. The total amount of increase caused by the all
promotive meésuresvon fixed capital investment is 13.3 per cent. 0.7 per
cent of this increase caused by the tax rebates for investment, 0.2 per
cent by the custom tax installments, 6.7 per cent by the custom tax‘
exemptiohs and 5.7 per cent by the low interest investment credit. These
results reflect that, within the period 1973—1980,'93 per cent.of the in-
crease on fixed capital investment resulted from the custom tax exemptions
and the low interest investment credits and only seven per ceht of the
increase caused by the tax rebates for investmet and the custom tax

‘installments.
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CONCLUSION

According to- the obtained results, the custom tax installments measure

has the least effect on fixed capital investment.

Another subéidy which has a little effect on fixed capital investment
is tax rebates for investmenet. This result should not be regarded

as unexpected. Since, this promotive measure related with income and
corporation ta# may have a beter effect in‘a effectively applied tax-
‘ation ‘system in which avoiding from tax is at minimum. In a society
like Turkish, where avoiding from tax is common, it is not possible
to obtain good résults out of this subSidy. Moreover, the encouraging
effects of tax rebates on fixed capital investment are not felt at
the beginning of the investment but after the investment ié completed

and consequently after some profit is gained from this investment

The application of the low interest investment credits has been very
effective, 43 per cent of the increased on fixed capital investment
caused by this promotive measure during the period in which this subsidy

is applied.

The most effective promotive measure on fixed capital investment has
been the complete and partial exemptions for custom taxes. The reason
for that is, imported machinery and egquipment have a great share in
total investment and this subsidy is felt by the private investor at

the beginning of the investment.




TABLE 1

Year

. 1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1980
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~ Price of investment goods
after below subsidies applied

Price of investment Custom Tax + Custom Tax
goods (q) installments exemptions
(rate of discount) '
0.37761 |
0.41651
0.52371
0.68661
0.69458
0.70077
0.73322
0.76057
0.79566
0.85682 0. 02646 0.83415
0.91709 woo ¥ 0.89282
0.97568 wooF 0.94986
1.00000 0.19965 0.80035
1.04914 "  0.83968
1.12533 0.24971 0.84432
1.39130 0.02975 * 1.34991
1.59343 0.25555 1.18623
1.78615 0.25511 1.33049
2.15637 "- 1.60626
2.54665 0.25555 1.89585
3.06730 X 2.28345
3.92737 " - 2.92373
5.47930 0.25800 \4.06564
8.76759 0.25957 6.49179
16.35779

Only cnstom tax

installments

0.26062 12.09462




TABLE 1 — continued

Low interest

38

Interest rate Expendi ture Investment Interest rate (r)
(R) Tax (e) Credit () (Rte)
Rate
0.07 0.10 .007 (r-0.06) 0.077
" 0.15 .0105 after 1973 0.0805
0.12 " .018 0.138
0.105 " .01575 0.12075
n 0.20 021 0.126
" 0.25 02625 0.13125
0.115 n 02875 0.14375
0.105 L 02625 0.07125 0.13125
0.115 L 02875 0.08375 0.14375
0.16 " .04 0.14 0.20
0.19 " .0475 0.1775 0.2375
0.21 " .0525 0.2025 0.2625




TABLE 1 - continued

Tax Rate Present value Tax rebate for

-y _ . .

(u) of depreciation (W) investment (i)
0.28 0.395

" 0.379
0.36 "

" 0.198

8 0.240

" 0.226 0.160446
0_40 n "

" 0.214 0.158194

" 0.186 0.152832
0.424 0.214 0.158194

" 0.186 0.152832

o 0.102 0.1287

" 0.069 0.112612

" 0.054 0.101887

y

11

20.

39

1 -u

.52445.8
.57848.6
.72737.5
.95362.5
.08528.1
.09495.3
.14565.6
.18839.1
.24321.9
.30336
.39503
.48416
.33392
.39947
.40720
.24985
.97705
.30989
. 78865
.29141
.96432
.07592
.05840
27047

99760




TABLE 1 - continued

0.8636
0.9287
0.9136

0.9186

0.9144

0.9256

0.9567
0.9707

0.9771

0
0.05776
0.05776
0.05776
0.05776
0.05776
0.06418
0.06418
0.06328
0.06113
0.06113
0.06707
0.06707
0.06480
0.06480
0.06480
0.05457
0.04775

0.04320

62
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K1‘:— ;t_l= (1 -~ uw — ui) A

T K

0.0880 0.07827
0.1107 0.09895
0.1023 .0.09i45
0.1085 -0.09699
0.1188 0.10259
0.1079 0.10021
0.1129 0.10315
0.1124 0.09676
0.1051 0.09047
0.1091 0.09392
0.1313 0.11303
0.1156 0.09951
0.1323 0.11185
0.1235 0.10441
0.1179 0.10035
0.0934 0.08074
6.1193 0.16313
0.1327 0.11176
0.1274 0.10730
0.1496 0.12810
0.1328 0.11372
0.1180 0.10104
0.0889 0.08020
0.1013 0.09349
0.0915 0.08545



TABLE 1 - continued

(ruw-ui) A+ 1

0.15527
0.17945
0.17195
0.17749
0.18309
0.23821
0.22389
0.22276
10.21647
0.21992
0.23903
0.22551
0.23785
0.23041
0.23159
0.22449
0.24688
0.18301
0.17855
0.21185
0.19747
0.18479
0.22020
0.27099

0.28795

C .
Price of capital
services

' 0.08143
0.10381
0.12507
0.16926
0.19870
0.26083
0.25650
0.26473
0.26912
0.28663
0.33345
0.33469
0.31727
0.32245
0.32589
0.50507
0.48809
0.42273
0.49791
0.69729
0.78283
0.93798
1.55426
3.05418

6.04626

41




TABLE 2
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Calculation of the present value of tax rebate for investment.

Tax rebate rate : 40 per cent
Investment amount : 15.989.597.400 TL.
Net capital : 8.574.229.400 TL.

Net cap./ Invest. amount ratio : 0.5362

For 100 unit of investment, reduction rate is (53.62 x 0.4 = 21.45

For the calculation of the present value of tax rebate, it is assumed

that investors make use of this subsidy, in three years after their

investments completed, in three equal parts and at the end of the years.

Year Nominal
(interest rate) Value
1 ) 7.15
2 7.15
3 7.15

Total 21.45

1963-69
(0.126) :

Present
Value

6.2491

5.3482

4.4473

16.0446

1970/73-74
(0.13125)

Present
Value

6.2116

5.2731

4.3347

15.8194




TABLE 2 - continued

1971-72/75-77
(0.14375)

Present
Value

6.1222
5.0944

4.0666

15,2832

1978
(0.2)

Present'
Value

5.7200

4.2900

2.8600

12.8700

1979
(0.2375)

Present.
Value

5.4519

3.7537

2.0556

11.2612

1980
(0.2625)

Present

Value

5.2731
3.3962

1.5194

10,1887

43
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TABLE 3

Calculation of present value of the reduction caused by custom tax

installments.

Investment amount : 13.509.286.882 TL.

Installed investment : 938.300.000 TL.

Installed invest./Invest. amount ratio : 0.069456

For one unit of investment, installment rate is 0.07 TL.

Forthe calculation of the present value of the‘reduction caused by cus-
tom tax installments, it is assumed that installments were applied in

five equal parts and collected at the end of the year.

1965-69 1970/73-74 Year

Rate of amount Amount (0.126) (0.13125) (interest

in hand rate)

% 100 7 0.882 0.91875

% 80 : 5.6 0.7056 0.735

% 60 4.2 0.5292 0.55125

% 40 2.8 0.3528 0.3675

% 20 1.4 0.1764 0.18375

2.646 2.75625 Total




0.805 1.12 1.33 1.47
0.60375 0.84 ‘ 0.9975 1.1025
0.4025 0.56 . 0.665 0.735

0.20125 0.28 0.3325 0.3675

45
TABLE 3 — continued ‘ :
1971-72/75-77 1978 1979 1980 Year- :
(0.14375) (0.2). - (0.2375) (0.2625) (interest
_ , rate)
0.9625 1.4 1.6625 1.8375 .

2.975 4.2 . 4.9875 5.5125 Total
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S 4

Gaalation of total reduction on price of investment goods caused by

ailiined effec of custom tax installmens and complete or partial custom

Imexemptions
Custovm‘Tax Installments
Year Weight : Redgction Ratg

1965-67 B 0.02646
196869 \ 0.28 0.02646
1970 ~0.20 0.02756
1971 | 1 0.02975
19727 0.20 0.02975
;1973;74 f 0.20 0.02756
1975-77 | 0.20 0.02975
ki978 . 0.20 0.042
1979 0.20 0.04987

1980 0.20 0.05512
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TAHE 4 — continued

Custom Tax Exemptions : Combined reduction rate
Weight Reduction Rate on price of inv. goods (per cent)
—_— — o 0.02646

0.72 0.267 - | 0.19965

0.80 o 0.312 0.24971

_ . | 0.02975

0.80 0.312 . 0.25555

0.80 0.312 0.25511

0.80 0.312 0.25555

0.80 0.312 0.258

0.80 0.312 0.25957

0.80 ' 0.312 ' ©0.26062




TABLE 5

Annmual increase rate of investments

48

Investment Annual increase rate
Year with 1968 prices, million TL. of investment (per cent)
1952 8561 —
1953 9739 13.8
1954 9351 -4.0
1955 9672 3.4
1956 8914 7.8
1957 9378 5.2
1958 9364 -0.1
1959‘ ’9745 4.1
1960 10821 11.0
1961 11192 3.4
1962 11946 6.7
1963 12706 6.4
1964 12917 1.7
1965 13478 4.3




TABLE 5 — continued

Year

1966
1967
1968
1969
1970
1871
1972
1973
1974
1975
1976
1977
1978
1979

1980

. Investment v
with 1968 Prices, million TL.

49

Annual increase rate

16044
17274
20256
22503
24297
23146
25463
29906
33837
41899
47588
50854
47645
47322

44193

of investment (per cent)
19.0
7.7
.17.3
11.1

8.0

10.0
17.4
13.1
23.8
13.6

6.9
-6.3
-0.7

-6.6



TABLE 6

Cost of capital services in case if there were not any subsidy

Year

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1575

1976

1978

1979

1980

q

16.

73322
76057
79566
85682
.91709

.97568

.04914
.12533
.39130
.59343
.78615
.15637
.54665

.06730

q/l - U

15,

28,

14565
.18839
.24321
.33878
.43295
. 52450
66667
. 74856
.87555
.31883
.66571
.10095
. 74369
£42126

.32517

39894
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TABLE ,6 —~ continued

(l-uw) A + r

0.22389
0.22925
0.22255
0.22622
0.24661
0.23219
0.24634
0.23834
0.23906
0.23020
0.25417
0.25191
0.24709
0.28155
0.26607
0.25244
© 0.28505
0.33583

0.35190

Cs

0.25650

0.27244

- 0.27668

0.30286

0.35338
0.35397
0.41057
0;41675
0.44837
0.53379
0.67501
0.78116
0.92503
1.24481

1.41687

1:72122

2.71159

5.11184

9.99359
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TABLE 7
The effect of susidies on gross investment

(with 1968 prices, million TL.)

7 Thé'Actual
Year : : Gross Investment
1963 - 12706
1964 » 12917
1965 13478
1966 16044
1967 ‘ 17274
1968 20256
1969 22503
1970 | 24297
1971 ' : 23146
1972 25463
1973 29906
1974 | 33837
1975 41899
1976 47588
1977 50854
1978 47645
1979 | 47322
1980 » 44193

Total 531328



TABLE 7 - continued

Level of Gross Investment

Investment - if there amount caused
lere not any subsidy : by subsidies

12693.426 |  12.5m
12208.928 , 708.072_
12699.366 -  778.634
14371.383 | 1672.617
15329.605 1944.395
19722.53 | 533.47

19545.54 2957.46

22612.361 1684.639
21700.883 1445.117
23770.994 1692.006
25443.113 4462.887
30425.129 ' 3411.871
39068.102 2830.898
37934.632 | 9653.368
43128.864 7725.136
41035.133 6609.867
39724.357 7597.643
41860.701 3332.299

472275.047 59052.953




~TABLE 8

Costof capital services in case if there was only tax rebate >for

investments.
| | | Y
Year q » 1 -0
1963 0.76057 1.18839
1962 0.79566 1.24321
1965 . 0.85682 1.33878
1966 0.91709 | 1.43295
1967 0.97568 1.52450
1968 - 1.0 1.66667
1969 1.04914 ©1.74856
1970 - 1.12533 1.87555
1971 1.39130 2.31883
1972 1.59343 2.65571
1973 1.78615 3.10095
1974 2.15637 3.74369
1975 . 2.54665 4.42126
1976 $3.06730 5.32517
1977 3.92737 6.81835
1978 547930 | 9.51267
1979 8.76759 15.22151

1980 ’ 16.35779 28.39894




TABLE 8 — continued

(l-uw—ui) A + 1

0.22276
0.21647
0.21992
0.23903
©0.22551
0.23785
0.23041
0.23159
0.22449
0.24688
0.18301
0.17855
0.21185
0.19747
0.18479
0.22020
0.27099

0.28795

0.

2.

5

9.

C
1

26473

.26912
.29442
.34252
.34379
-39642
.40289
.43436
.52055
.65564
.75356
89306
.20192
.37107

.66906

66545

.03817

88141
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TABLE 9

Cost of capital services in case if there wasonly custom tax install-

ments.

Year -

1965

1966

1967

1968

1969

1970

1971
1972
1973
1974
1975
1976
1977
1978
1979

1980

Rate

.02646

.042
.04987.

.05512

Weight

- 1.00

Discount Rate

0.

02646

.00551

.02975

.00595

.00551

.0084

.00997

.01102

56




TABLE 9 — continued

q

0.83415
0.89282
o.949é6
0.99256
1.04137
1.11913
1.34991
1.58395
1.77631
2.14449
2.53150
3.04905
3.90400
5:.43327
8.68018

16.17753

q/1 -U

1.30336

1.39503

1.48416

1.65427

1.73562
1.86522
2.24985
2.63992
3.08387
3.72307
4.39497
5.29349
6.77778
9.43276
15.06976

28.08599

(1-uw) A + 1

0.22622
0.24661
0.23219
0.24634
0.23834
10.23906
0.23020
0.25417
0.25191
0.24709
0.28155
0.26607
0.25244
0.28505
0.33583

0.35190

0.29485

0.34403
0.34461
0.40751
0.41367
0.44590
0.51792
0.67099

0.77686

0.91993

1.23740
1.40844
1.71098
2.66681
5.06088

9.88346
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TABLE 10

Cost of capital services in case if there wasonly custom tax exemp—

tions.

Year

1968

1969

1970

1971

1972

-1973

1974 .

1975
1976
1977

1978

1979

1980

Rate

0.267

"0.312

0.312

Weight

0.72

Discount Rate

0.1.9224
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TABLE 10 - continued

12.

.80776
.84745
.84445
.39130
.19571
. 34033
.61814
.91101
.30170
.94710
.11167

.57920

27489

11

21,

1-0

.34627
.41242
.40742
31883
.99285
.32696
.80927
.31773
.99601
.11650
.13832

.42222

31057

(l-uw) X + r

0.24634
0.23834
- 0.23906
0.23020
0.25417
0.25191
0.24709
0.28155
0;26607
0.25244
0.28505
0.33583

0.35190

C

3
0.33164
0.33664

0.33646

0.50652
0.58618
0.69414
0.93411
1.06322

1.29161

$2.03478

- 3.83592

7.49919
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TABLE 11

' Cost of capital services in case if there was only low interest

Year

1973
1974
1975
1976
1977
1978
1979

1980

16.

.78615
15637
.54665
.06730
.92737
.47930

.76759

35779

9y
3.

3.

4.

15.

28.

1-10

10095

74369

42126

.32517

.81835

.51267

22151

39894
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TABLE 11 - continued

(1-uw) A + r

0.25191
0.24709
0.28155
0.26607
0.25244
(.28505
0.33583

0.35190

<,

.59510
.70041
.97953
.09736
.31212
.14083
.19855

.28965
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TABLE 12

Year

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
.1975
1576
1977
1978
1979

1980

0.

0.

0.

0

0.

C

25650
26473

26912

.28663

33345

.33469
.31727
.32245
.32589
.50507
.48809
42273
49791
.69729
. 78283
.93798
.55426
.05418

.04626

0.26473
0.26912

0.29442

0.34252

0.34379
0.39642
0.40289
0.43436
0.52055
0.65564
0.75356
0.89306
1.20192
1.37107
1.66906
2.66545
5.03817

9.88141

.29485
.34403
. 34461
.40751
.41367
.44590
51792
.67099
. 77686
.91993
.23740
.40844
.71098
‘.68881
.06088

.88346

62
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TABLE 12 - continued

Cs C4 Cs

0.25650

0.27244

0.27668

0.30286

0.35338

0.35397

0.33164 : 0.41057

0.33664 " 0.41675
0.33646 ' 0.44837

0.53379

0.50652 0.67501

0.58618 0.59510 : 0.78116
0.69414 0.70041 ©0.92503

0.93411 0.97953 1.24481

1.06322 1.09736 1.41687

1.29161 1.31212 - 1.72122

2.03478 2.14083 2.71159

3.83592 4.19855 5.11184

7.49919 8.28965 9.99359

:all subsidies included. C = -9/1—11 [C1-u W, -u, i M, +r, ]
1 Tt ottt Tt

tonly tax rebate for investment.
tonly custom tax installments.

tonly custom tax exemptions.

conly low interest investment credit.
:no subsidy.

capital gains(losses)not
included in the calculation
of price of capital services

sPe¥e¥eNolsl

w



TABLE 13
Year

1963

1964

1965 .

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Total

Tax Rebate
for investment
Weights Amount
1 | 12.574
1 | 708.072
0.513 399.494
0.537 898.794 ,
0.556. 1080. 662
0.147 78.517
0.143 © 422.363
0.109 ~ 183.829
0.455 . 657.278
0.101 . 170.805
0.067 298.29
0.065 221441
0.068 | 193.871
0.063 ~ 607.823
0.058 . 447.163
0.035 | 231.661
0.032 241.9
- 0.025 84.562
6939.089

64




TABLE 13 - continued

Custom Tax
Installments
Weights Amount
0.487 ©379.140
0.463 773.823
0.444 863.733
0.032 ' 16.980
0.032 98.859
10.019 32,409
0.545 787.839
0.021 35.449
0.01 :46.473
0.01 35.326
0.012 33.495
0.012 111.877
0.011 87.787
0.017 114.374
0.022 167.33
0.025 83.016

3662.91

Weights

0.821
0.825

0.872

0.878
0.472
0.469
0.496
0.486
0.477
0.514
0.551

0.564

Custom Tax
exemptions

65 .

Amount

437,
2441,

1468.

974

237

4

1485,

2107

1599.
1404.
4693.

3683.

3398

4189.
1880.

28788.

752

.264

267
42
374

01

.15

566
287

701




TABLE 13 - continued

Weights

0.451
0.456
0.424
0.44

0.454
0.434
0.395

0.385

Low Interest
Investment Credit

Amount

2010.
1555.
1999.
4240.
3507.
2865.
2998.
1284.

19662,

861
838
113
294
178
687
847
435

253

Total

12.
708.
778.

1672.

1944,

833.
12957,
1684.
1445,
1692.
4462.
3411.
12830.
9653.
7725.
6609.
7597.
3332.

59052.

574

072

634

617

395

47

46

639

117

006

887

871

898

368

136

867

643

299

953

66



DATA

67

Gross investment. (Tiirkiye Milli Geliri ve Harcamalari
1960-1980 DIE. Tiirkiye Yatirim Hesaplari, Kaynak ve

Yontemler 1960-1980 DIiE. 1963-1980 Y1llik ProgramlarDPT.)

GNP deflater. (Tiirkiye Milli Geliri ve Harcamalari

1960-1980 DIE. 1980 yili Programi DPT)

Capital stock. (DIE. biilteninde bulunan sadece 1968,1969,1970,
1971 yillarina ait amortisman miktarlarindan ve amortisman
oranindan hareketle, sermaye stoku sabit 0.08 amortisman

oranina gore, 1956-1980 yillari ig¢in hesaplanmistir.)

GNP (Tiirkiye Milli Geliri ve Harcamalari 1960-1980 DIE.

1980 yili Programi,DPT.)

Rate of replacement. (Kt - Kt_lz It - X Kt—l' kapital stoku

formiiliinden yillara gdre hesaplandi)

Investment goods price index (Yatirim DeflatOri Tiirkiye,

Yatirim Hesaplari. Kaynak ve Yontemler 1960-1980 DIE.)

Corporate income tax rate (1961-1972 Vergi Kanunlari)
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1.1.1961 192 S.K %20 1960 kazanclarina

31.1;1969 1137 S.K %25 1968 kazanglarina

26.6.1972 1598 5.K %3 Mali denge 1973 kazanclarina
| Vergi Yiikii | .

. 1950-60  1960-68 1968-73 1973-80

Vergi 10 20 25 25
M.D. — — — 3

100 —(Vergi +

M.D.) x 0.2 18 16 15 14.4
28 36 40 42.4

Interest rate (T.C. Merkez Bankasi Aylik Biiltenler, oding
para verme islerinde ve mevduat kabul edilmesinde uygulanan

genel faiz oranlarina gider vergileri eklenerek bulundu.)

Depreciatioﬁ Rate (Istanbul Imalat Sanayi 1969-70 Istanbul
Sanayi Odasi., Kamu iktisadi Kuruluslari Ekonomik hesaplara,
DIE. ile desteklenip, Tiirkiye Sinai»Nalklnma éanka51 A.S.
arastirma gurubunun Snerisi ile sdzkonusu donemler icin 0.08

olarak sabit alinmigtir.)
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