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ABSTRACT .

. | viiic
In the study the relationship betweez; private investment and its
proximate detérhﬁinants are analysed. Specifﬁcally the effects of
fiscal and mor.ret.arfr policies on investment are investigated. .The
distortions in the approach to the varibus. pol,icies' are
highlighted. 'Simpl_e aggregative models based on the neoclassical
theory of investment are used to analys:a:A the oeffec‘t:s of the various
policies, as well as the time structures of the response of private
investment to these poli‘cies. - Qur findings sug}gest_ that the
impacts of macroeconomic policies on private investment spending iﬁ
Nigeria are small and with fairly long lags. From the findings, an
argument is provided in support of the adoption of the indirect
monetary control system and the liberalization of interest rates,

as well as increased government capital spending, which provide the

necessary complementarities with private investment.



CHAPTER ONE

1.1 Background

The effect of macroeconomic management policies on investment
behaviour has been given a considerable amount of attention in the
rast one and a half decades. A good portion of the literature
addresses the question of the relation between economic adjustment
and private investment 1in developing countries. Recent

contributors include Blejer and Khanl and Serven and Solimano®.

The current interest in the nexus between private_investhent
and macroeconomic adjustment policies in Nigeria derives from two
major considerations: namely the desire to achieve set growth
targets and the reduction of unemployment. Investment spending has

the potential both to accelerate the rate of growth and to create

employment.

i1M. Blejer and Khan, "Government Policy and Private Investment
in Developihg Countries". IMF_ Staff Papers 31, no. 2, 1984, pp.
379-403. e

21,. Sérven and A. Solimano, "Private Investment and
Macroeconomic Adjustment: A Survey", The World Bank Research
Observer, Vol. 7 ao. 1, Janousry 18992, pp. 85-114.
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In this study we shall expirically investigate the relation
between private investment and macroeconomic adjustment policies in

Nigeria, holding certain key issues in view including:

. the specification of the appropriste model to capture the
policy environment'that faces private investment in MNigerias;
examining the time structure of the response of private
investuent to wmacroeconomic policies: and

analyzing the institutional factors and flawe in the adopted

macroeconomic policies, which have adversely sffected the

1

response of private investment to these polices and the

conflicts they give rise to.

1.2 Statement of Proble , - -,

Public and private policies determine the rate at which an
economy builds up itas stock of capital. The interaction of fiscal
and monetary policies With.appropriate thrift determines how fast
society builds up ita stock of capital®. An expansionary monétary
prolicy when combined with tight fiscal policy leads to a high 1evé1

of capital formation. and low consumption at full employment.

8P.A. Samuelson, Economics (New York: MacGraw-Hill, 1980).,
rp. H66-567.
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Conversely, a mix of restrictive monetary policy will have the
opposite outcowme of high level consumption and low investment at

full emplovment.4

Fiscal and xnonétary rolicies are instruments of economic
atabilization packages used to correct macroeconomic imbalances and
are bound to impact on private investment. Other instruments of
stabilization policy include incomes policy. exchange rate poliéy
and post-stabiliszation inflation target.® Economic stabilization
rolicy normally aimed at impro&ing the balance of payments and

reducing inflation impacts upon growth through its effects on

saving and investment.

Kalecki indicates that an increase in the money supplied by
the banking system will lead teo an increase in investment and in
economic activity.®  Credit expansion is required both to ensure

the surply of funds to finance an increase in investment as well as

4 Ibid.

5See R. Dornbusch, "Policiezs to move from Stabilization to
Growth”, Proceedings of the World Bank annual Conference on

Development Econowics (Washington, D.C.: The World Bank, 18980) p.
21.

8See M. Kalecki, "A Macrodynamic Theory of Business Cycles™,
Econometrica, Veol. 3 July, 1435, p. 144,
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to satisfy the higher tranesactions demand being the result of the
consequent incresse in economic activity snd prices.7 Kalecki

asserts that:

Another reason for the inflation of credit is the
circumstance that the increase in the production of
capital goods or in the consumption of capitalists ...
calls for a rise of the general level of production and
prices. This has the effect of increasing the demand for
means of payvment under the form of cash or current

accounts, and to meet that increased demand a credit

inflation becomes necessary.s

By “credit inflation® Kalecki means an increase in the money

suprlied by the banking system. Both Keynes® and Wickselll©o

7See A.Asimakopulos, “"Kalecki and Keynes on Finance,

Inveatment and Saving”. Cambridge Journal of Economics, vol. 7,

1983, p. 223.

EBM. Kalecki, op. cit.

8J .M. Kevnes, "The General Theory and After: Part II Defence
and Development”, The Collected Writinge of John Maynard Keynes
Vol. xiv, London, Macmillsn, 1873. {(cited in Asimskopulos, op. cit.

).
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[,

3 views on the importance of credit expansion

()]

corrobhorate Kalecki”
in stimilating changes in investwent. Keynes remarked that "unless
the banking systen is rrepared to sugment the supply of money, lack
of finance may prove an important obstacle to &ore than a certain
amount of investment decision being on the tspis at a certasin

time" . The finance referred to by Eeynes is, according to him,

independent of planned saving. ,

The availability of both short-term and long-term finance is
an important precondition “for firms” decision to invest.
Asimakopulogll asgerts that firwse need to be assured of the
availability of long and'ahort—term finance before they embsrk on
the decision to invest because “borrowing short to invest long can
he very dangerouns for s business enterprise”’. If banks restrict
their lending to short-term commitments investors ﬁre discouraged
from embarking on long-term projects. This is so to the extent
that speculators who finance long-term investment by buying up new

issues of long-term securities depend upon bank loans to make such

acguisitions.

ic ° K Wicksell, Interest and Prices, New York, Augustus M.
Kelley, 1865 :

ilAsimeskopulos, op. cit., p. Z26.
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For mgst of the period (197d—1988), Migerian wmonetary and
fiscal authorities adopted, expansionary policies oriented toward
stimalating higher aggregate investment in the productive sectors.
This policy direction was predicated on two objectivas, namely to
facilitate post-war reconstruction needs and to meet the capacity
requirements of a growing economy propelled by o0il earnings.

The direct monetary control mechanism characteristic of the
repressed financial wmarkets of wmost developing countries was
adopted by Central Bank of Nigeria (CBM). This involved the
prescription of.aggregate credit ceilings, the Egmdication of
selective credit controls and maintaining low interest rates.
These contreols applied to comwercial and wmerchant banks. The
preferred sectors, including industry and agriculturé'were favoured
by the guidelines on sectoral allocation of credit. In the 1930s,
75-79 per cent of banks” loans and advances went to phe preferred
sectors. In.lBBO, merchant banks were directed to set apart a
minimam of 40 per cent of their loans and advances for medium-and

long-term lending.12

12G8ege M.0O. 0Ojo, The Evolution and Performance of Monetary
Polic n Migeria i e 19808, Centrsl Bank of MNigeria: Research
Dept. Qccasional Paper, No.2 Feb.10, 1992, p. 11.
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On the fiscal side, corporate income tax rate did not vary

much during the period. It hovered around 45 per cent and varied
within the range 40 to 50 per cent.1@ Inspite of the favourable
policies Nigeria recorded low performasnce in terms of the rate of
private investment leading to grave doubts sbout the efficscy of
policy instruments adopted within the period under study. In this
study therefore, we shall seek the answers to the following

gquestions:

1. Has private investment spending responded to macroeconomic

adjustment 7

[Sh]

How readily has private investment spending responded to

macroeconomic adjustment 7

1.3  Objectives of the study

The main objective of this study is to empirically investigate
the response of private investment to macroeconomic policies.

Specifically the response of private instrument to fiscal and

135ee E.(C. Ndekwu, Tax Structure and Administration in Nigeria

(Ibadan: Nigerian Institute of Social and Economic EBesearch, 18938)
p.31.



B
monetary policies will be investigsted. As has been mentioned

fiscal and monetary policies are tools of economic stabilization

policy. Stabilization policy crestes changes which impinge upon
investment expenditures by affecting the level of desired capital
in the economy. Also the time structure of the response of

investment to macroeconomic policies will be investigated.

1.4 JUSTIFICATION OF THE STUDY

Among the developing countries, there iz a general drive to
raise the level of capital accumilation through net investmeﬁt.
Net investment increases a vcountry s stock of capital goods.
Economic growth is viewsd as a function of capital accumulation.
Fvidence from advanced, capital rich countries. however, does not
wholly support the theory which ascribes a dominant role to capital
accumilation in economic growth and development. The same
conclusion may not apply in the case of developing economies where
the level of speciélisation and division of labour is'low. In
theze countries the scope for capital to increase the level of
rroductivity by permitting'more roundaboutness in production ias not
inexistent. The capacity of a labour —Aand resource-rich countr&
like Nigeria to produce goods and services may be enhanced by such

an increase in productivity through capital deepening.
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Countries are regarded as developed which have large stocks of
capital. Hence the state of underdevelopment is associated with
the existence of small stocks of capital leading to low capital per
unit of oubpotb. This critefion i embodied in the concept of

capital - output retio.

Given the importance of investment the dearth of empirical
studies on investment behaviour in the Nigerian economy is highly
surprising. This study is. therefore,an attempt to contribute

toward eliminating that gap.

1.5 Limitatjona of the St

One limitation of the astudy is the use of a highly aggregated
model.Ideally,three types of investment must be distinguished in
order4to get a clear picture of the response of investment to
changes in macroeconomic policies. These are inventory investment,
inveatment in plant and equipment by business firms or business
fixed investment, and residential construction. Reliable data on
these components of investment are not available for private
investment in Nigeria. Also the non—évailability'of data on some of
the explanatory variablezs beyond 1988 has restricted the

obaservations used to 19 data points.
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CHAPTER TWO
THEORETICAL FRAMEWORK.

The theoretical framework of investment analysis contains
several alternative formalations used to explain investment
behaviour. The various theories of investment behaviour are based
on different assumptions and postulates regarding the déterminants

'

of investment.

In the static model investment is a function of the level of
output and interest rate, written as
i = i(r,y).
Here én inverse relationship exists between interest rate and
investment. An increase in interest rate causes a reduction in the

equilibrium capital stock, leading to a reduction in replacement

investment, so thatl .

o1
or

An increase in output leads to an incresse in equilibrium capital

stock, so that.

1S5ee W. H. Branson, roeconomic Theory and Policy, (New

York: Harper snd Row, 1989) pp. 314 - 315
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91

Though macroeconomic in scope the static model does not fully

explain the maltiple influences on investment.

The Keynesisn postulates on investment constitute an important
part of the foundation of investument theoretical framework. The
Keynesisn model enphasises the influence of confidence and
expectations on investment decision. Expectations underlie the
computation of the marginal efficiency of capital. In the

Keynesian framework investment decisions are based primarily on

expectations.

In the simple accelerator theory., a change in investment
expenditures is dependent upon expected change in output because
firms maintain a fixed capital/output ratio. A more sophisticated
accelerator model separates the effecta of permanent and temporary
changes in s=ales in the context of adaptive expectations model.
Based on evidence from hias study of nonresidential fixed

investment, Clark supports the more sorhisticated accelerator



model, which takes into acconnt permanent output. =2

The simple accelerator model has been criticised for not
distinguishing between permanent and temporary changes in desired
output levels. Failure to mske this distincbion could lead to
wrongly concelved investment decisions by firms. If, for exsmple,
output rises, and the rise is actually permanent but is perceived
as temporary by firms, they will react by adjusting their capital
to temporary rather than to permanent needs. The model has limited
predictive uvuee due to the variability of the incremental
capital/ountput ratio. The wmodel is also criticised for assuming

zero excess capacity in the consumer goods industries and excess

L]

capacity in the cepital goods industries. The simple accelerator
model and the wmore sophisticated accelerator wmodel have been
criticised for .assuming that firme can close the gap between

desgired asnd achtual capital levels in one period. In actual life,

their i=s a time lag before capital projects are completed. The
flexible accelerator model of investment behaviour takes into

ccount this time lag. Also more traditional wvariables are

included as ewplanatory wvariasbles in the flexible accelerator

20lark, P.K.. "Investment in the 1970a: Theory. Performaﬁce,

and Prediction”. Brookings Papera on Economic Activity. Washington,
D.C., The Brookings Institution, 1879. .
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investment function.

Our theoretical framework also includes the influence of

fiscal and monetary policies on investment spending. which is of

special significance in the context of developing countries. This

is due to the characteristicas of their capital and money markets

and the response of private investment to economic adjustment

rolicies.
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CHAPTER THREEK

LITERATURE REVIEW AND STATEMENT OF HYPOTHESES
3.1 LITERATURE REVIEW

Several alternative theories exist which differ in their
rostulates on investment. The differences among the competing
theories stem from their having different specifications of the

investment function.

In EKeynes” specification, grosa investment is dependent upon
aggregate income and rate of interest.i According to the
Keynesian theory the nexus between investment and the rate of
interest is that investment decisions are carried out on the basis
of a comparison between the rate of interest and the marginal
efficiency of capital, which ias the rate of return o#er the coat of
the capital good. In Keynesian theory. investment will continue up
to the point on investment demand-schedule where the marginal
efficiency of capital is equal to the rate of interest. The

investment-demand schedule relates interest rate to the marginal

efficiency of capital.

Keynes failed to give explicit treatment to the various types

1Keynes, General Theory., 1936.
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of investment -inventories, plant and equipment, reesidential
construction. It has been pointed out, however, that the Kevnesian
theory can treat the various types explicitly without departing

from ite wmain course. .2

Investment behaviour is explained by an élternative theory-the
accelerator model of investment. In this theory investment is
explained by changes in output. According to the simple
accelerator theory of investment, the change in investment
expenditures is explained by the change in the desired level of
output.? The aimple accelerator model helps to provide an
explanation for the procyclical’ /mature of inveastment
expenditures.4 In the flexible accelerator model the time lag
Abetween evDeLted permanent output and investment ia taken into
consideration. The flexible accelerator model is synthesised from

the neoclaszaical model and an accelerator model which emphasises

25ee L.R. Klein, “"Empirical Foundations of Keynesian

Economics" in Post-Keynesian EBconomics, Kenneth XK. Kurihara (ed)

(London: George Allen and Union, 1955) p. 297.

2This theoryv is traced back to the article by J.M. Clark:
“"Business Ac cplprdflon and the Law of Demand: A Technical Factor in

Economic Fy cle’, Journal of Political Econowy, Vol. 265,March 1917.

4See R.L. Miller and E. Pulsinelli, Macroeconowmics, (Mew York:
Harper and Bow Publishers).
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permanent expected output ae a variable.® In the model, current
net investment is explained by the desired capital-output ratio,
the last period’s level of capital gtock and permanent (expected)
ouvtput formed from adaptive expectations process. The models is

regarded s a more couplete theory of investment behaviour.

One altermative approacﬁ to investment behaviour, the
neoclassical approach, was pioneered by Jorgenson®, working
independently, and with Hall.7 Desired (or optional) capital
stock depends on the level of output and on the uvser cost of
capital in this spprosch. An investment egquation is formalated on
the basis of the gap between the desired and current capital
stocks. The user cost of capital is calculated from the rate of
deprecistion, the yrice of capital good and the real rate of

interest.

& Ibid.

eD.W. Jorgenson "The Theory of Investment Behaviour™, in

Robert Ferber, ed. ., ‘eter o] 0 S nt chavi ® s
(Cambridge, Mass: National Bureau of Economic Research, 1967).

7K. Hall and I'.W. Jorgenson, "Application of the Theory of
Optimum Capital Accumulation™, in Gary Fromm, ed., Tax Incentives
and Capital Spending., (Washinton, D.{: PBrookings Institution,
1971). '
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The criticiswmes of thise approsch are that the assumptions of
perfect competition and exogenously given output are inconeistent:
that investwent being essentially a forward-looking process, the

xpectations asbout future prices, ouatput and

)

ageumption of static

D

interest rates is inappropriate; and that lages in delivery are
introduced in an ad hoc meaner .8
In the neoclassical theorv, the speed with which firme adjust

their capital stocks to their desired levels determines the rate of

nvestment. The desired capital stock is pogitively related to the

H.

level of output the firm expects to produce and negatively related

to the rental or user cost of capital.®

Tobin's q theory is snother alternative approach to investument
decisions by firms.1© The Theory emphasieses the role of the
stock market in providing funds for investment parpose. It is

based on the comparison between the market value of & firm's

8Serven and Solimano, op.cit., p. 897.

R. Dornbusch and 5. Fischer, Macroeconomics (New York: McGraw
Hill, 1990) P. 338: A good summary of investment theory is

presented in chapter 9 of this boolk.

103ee J. Tobin, ‘"A General Equilibrium Approach to Monetary
Theory" . Journ of Monev, Credit at wking., Feb. 1969.
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existing capital stock to its replacement cost or the cost of
rroducing it. This is known as the average q retio. (On the other
hand, the ratio of the incresse in the value of the firm due to the
installation of an additional vnit of capital to ite replacement

cost is known as the wmarginal q. Firms will increase (or decrease)
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Some problems are associated with the use of the average q.
These have been identified by Abelll HayashilZ, and
Preciousgl®, The marginal and average q will syétematically
differ if firms enjoy economies of scale or»market'power, or if
they cannot sell all they want. In addition. due to the_lumpiness

of some investment projects, the cost of additions to a firm™s

11A. Abel, "Empirical Investment Eauations: An Integrative
Arproach™, Carnegie-Rocheater Conference Series on Public Policy on
the State of Macroeconomics, Carnegie Mellon University Centre for
the Study of Public Policy and University of Rochester, 18980.

12ZF Hayashi,., "Tobins Marginal q and Average q: A Neoclassical
Interpretation”, Econometrica 50, no.l1 pp. 213-23, 1982.

13M, Precious. "Demand Constraints, Rational Expectations, and
Investment Theory"”, Oxford Economic Papers 37, Dec. 1985, pp. H76-

605,



19
capital stock msy bP rroportional or less than proportional to the

volume of investment. In cases where disinvestment is feasible, it

is costlier +than positive investment because of +the firm-—
specificity and low resale value of capital goods.

Investuent behavicour is influenced by irreversibility and
uncertainty, two characteristics which have been ignored by
existing models. A considerable body of literature on these two
characteristics of investuent spending has emerged since 189800
Investment expenditures are wmostly sunk costs that cannot be
recoveraed. They are largely irreversible. Another rhazarﬁeristic
of investment expenditures is that they can be delayed giving the
firm an opportunity to wait for the arrival of new information
sbout prices, costs, ard other wmarket conditions before
investing .14 As discussed by Pindyck i& government
regulations or institutional arrangements, firm—specificity, =nd

low resale value of capital goods are what make an investment

14R. 5. Pindyck, "Irreversibility, UnLertainty'and Investment“,

Jdournal af Economic Literature., Vol. xxxix NO.B, Cept. 1981, pp.
1110-1111.

16  Ibid, p. 1111.
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expenditure a sunk cost and thus irreversible. Bernakel®,
McDonald and Siegeli?, Bertolal®, Bertola and Caballerol®, and
Pindyck2© have pointed out that risk factore can negatively
influence irreversible investment. Fiek may take the forwms of
uncertainty regarding future cash flow, uncertainty over exchange-—
rates and uvncertainty oﬁer tax and regulastory policy. Serven and
Solimano asssert that the intuitive resson for the influeance of risk
on irreversible investment is that if the future is uvncertain, any
addition to productive capacity in the current period cafriea the
risk thet the firm may find iteelf stuck in the fubture with excess
capital that czn only be eliminated at some cost.=23 They
conclude that vwncertainty way be ss relevant for investment azs are

such conventional varisbles ss interest rates or taxes.

158. Bernake., "Irreversibility, Uncertainty. and Cyclical

Investment”, Quarterly Journal of Economics., Feb. 1983, 98 (1), pp.

B5-106.

17R. McDonald, and D. Siegel, "The Value of Waiting to
Invest" . Quarterly Journal of Economiecs, 1986, 101, pp. 707-7Z28.

183G, Bertola, "Irreversible Investment” Princeton University,
Dept. of Economics, Princeton, N.J., 1989. :

128G, Bertola, and R. Caballero, “"Irreverasibility and Aggregate
Investment" ., Columbia University., Department of Economica, New

York, 1990D.
20 Pindyck, op.cit.

Z18erven and Solimano. op cit.. p. 98.
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The disequilibriuvm aspproach views investment =28 being

dependent upon profitability and the demand for output.=22

v

Malinvand discusses the link between investwment decisions and the
expected degree of capital utilization in the economy on the one
hand and relative prices, on the other, upon which the two stages
of investment decisions - the decision sbout the expansion of the
level of productive capacity and the decision about the capital
intensity of the additional cepacity- depend respectively. The
criticisme of the diseguilibrium models sre based on the view that

their sssvmptions rpgdrdlng exp @dtlona are too simple and that

they do not explain the rigidity of prices.22

Empirical studies on investment have generated controversy
over the interest rate which was not emphssised by'Keynea-. From
evidence provided by some empirical studies, the relation between
aggregate investment and interest rate was found to  he

insignificant. Tinbergen24 in his study on investment in

» >

225ee E. Malinvaud, > abili M .
(Cambridge: Cambridge University Press, 1830).

225ee Serven and Solimsno, op. cit., p. 98.
24J, Tinbergen, BStatistical esti C siness &

Theories, ¥Yol. I, A Method asnd Itse Application to Inves tmpnt
Activity, League of Nations, Geneva.
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d European countries and the United States did not find any

w
ul
=
o
0
c+
{

significant and consistent interest effect. Pesmazoglu studied
investment hehaviowr 1in Britain and came Lo the same
concl_ sion.=26 Both Tinbergen =nd Pesmszoglu found significant
effects of profits and lagged profite. On the other hand KleinZ2€

found from his studies of particulsr American industries

ol

ignificant interest effect on highly duarable products lasting
twenty vears or longer. Specifically he found significant interest
elasticity of investment from his studies of railroads and electric

eclipsed by others in actual

hy

litie These industries ar

U]

'_h

ut .
investment outlay such that significant interest effect does not
manifest in sggregate investment. Klein=27 concludes that it is

"

incorrect to write off interest elasticity as nil since it is

important in some sedctors.

25J.3. Pesmazoglu, "A Note on the Cyclical Fluctuations in
British Home Investment, 1870-1913"., Oxford Economic Papers. Vol.
3, 1957.

28], R. Klein., "Studies in Investment Behaviour", Conference on
Business Cycles, Hew York: M.B.E.R.

27L,.R. Klein. Economic Fluctuations in the United Statezs, New
York, 1950. ,
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In an empirical study., Jorgenson2€ snd Siebert compared five
alternative theories of investwent behavicur-Neoclassical I,
Neoclassical II, Accelerator, Expected Profits snd the Liguidity
Model - with regard to their ability to explsin the investment

activity of corporations. The sbtuady was based on the flexible

Their study used the criterion of minimum standard error for
the fitted distributed lag functions for the alternative theories
of investment behaviour. The alternative theoriea have different

ssumptions on the desired level of capital and therefore differ in

their explanatory wvariables.. In the Accelerator theory of
.

investment behaviour, desired level of capital is assumed to be

proportional to output:; in the Liquidity theory of investment

behaviour, dezired capital is proportional to liquidity. In the

Buxpected Profits theory of investment behaviour, desired capital is

220 ,W. Jorgenson and C.D. Siebert, "A Comparison of
Alternative Theories of Corporate Investment Behaviour”, The
America Ecopomwic Review, Vol. LVIII, Ho.d4 Sept. 1863, pp. 681-71Z2.

22 _ B. Chenery, “Overcapracity and the Acceleration Principle”,
Econometrica, vol. 20, NHo.1l, Jan. 18B2.

20, .M. Koyeck, Distributed Lags and Investment Analvsis,
(Ansterdsm, 18954).
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proportional to the market value of the firm.

The difference between the two versions of Neoclassical theory
of investwent behaviour is that in the first version capital gains.
is included in assessing the sppropriate cost of capital for
investment decisionsg and in the price of copital services, while it

is ignored in the second version. ' ‘

They concluded that both of the versions of the neoclassical
theories of investment behaviour sre better than the rest. Using
a8 correct specification of the lag structure, prouminent difference
among the alternative explanations of investment behaviour is not

observable in +the analysis of +time series data of industry

aggregates .21

Though it does not lend itself to empirical investigation,
expectations about the future is recognised az a major influence on
the inducement to invest. Keynes elaborated on the role of
expectations.which formed the central theme of hiz discourse on

investment. According to Keyvnea, investment plans are based on

B81Y. @Grilliches and N. Wallace, “The Determinants of

Investment Revisited”. International Economic Review, Vol.6, Sept.
1965,
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expectations about the future.82 The role of expectstions is
embedded in Keynes® principle of wsrginsl efficiency of capital.
Klein, Tinbergen and Pesmazoglu found significant relationship
hetween share prices or vield and investuwent in time series studies
of data from Britasin and America. Share prices and vields lafgely
reflect expected future earning snd thie 'corroborates the

hypothesis of the theorvy of the marginal efficiency of caspital.

Other empirical studies have investigated the determinantsuof
gross %nd net investment expenditures. In his study, Clark33
concluded that “"output is clearly the priméry determinant of
nonresidential fixed investment”, and that in the short-run "the
effect of moderate variation in taxes and interest rate ie likely
to be negligible ...." In Jorgenson ' g31 sgtudy, ﬁet investment

is explsined by after-tsax user cost of capital, the previous

tock and 8 constant times national output. The

P
!

period’s capita

studies by Jorgenson snd Clark do not emphasise the user cost of

223 _ M. Keynes, General Theory, pr 46-51.

azp K.Clark, "Investment in the 19703: Theory Performance, and

Prediction”,. Brookings Papers on Economic Activity., Washington,
D.C., The Brookings Institution, 1979.

24D _W. Jorgenson, ~Economic Studies of Ianvestment Behaviour:
A Survey”, Journsl of Econowic Litersture. vol.9, Decewber 1971.
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capital as a determinant of investment spending. A study by

fn

Bernake however supports the inclusion of user costs as important
determinants of the short-run demsnd for capital gobds-35 He
writes that "it is possible Lo conclude that high interest rates
are a major sovurce of the recent sluggishnesé in capital
expenditures”. Bernake obgerved that since 1979 real interest
rates have been unusually high and ssserts that the recent two

recessions in the American economy are a result, and not a cause of

the low demand for capital goods.
3.2 § QF HYPOTHESES
The Study will be guided by the following hyprotheses:
1. Ho; The interest rate variable has insignificant effect
on investment expenditures in the Nigerian economy.
Hi: The interest rate variable has significant effect on

investment expenditures in the Nigerian economy.

2. Ho: Inveszstment expenditures respond sluggishly to rolicy

“"The Determinants of Investment: Another

38B.5. Bernake,
i i ‘e 'w: Paper 1d Proceedings., Vol. 73,

s jcar cOno!
no.2, May 1983.
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variasbles in the MNigerian economy.
Hi: Investment expenditures respond readily to policy

variables in the Migerisn economy.

Ho: Investment expenditures axye insengitive to
macroeconomic adjustment policies.
Hi: Investment expenditures ayre sensitive to

macroeconomnic adjuvetment policies.
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CHAPTER FQUR

' METHODOLOGY
4.1 . EXAMINATION OF EXISTIHG ERNATIVE MODELS.
T Jor 1At terhenson Model

This model which iz based on the‘.flexible accelerator
mechanism is a difference eguation in net in?estment. It was
employed by Jorgenson in his study of the American manufacturing
sector and it is bhased on the neoclassical theory of optimal
carpital accumulation.? The model is developed from the
combination of the theory of the demand for capital services, the
theory of replacement investment, and the relationship between

changes in the demand for capital services and actual investment

exprenditure.

As the starting point we state the expression for gross
investment. the sum of investment for expansion of capital and

replacement investment, as follows:

i, W. Jorgenson and J. A. Stephenson, "Investment Behaviour
in U. 8. Manufacturing., 1947 - 1980" Econometrica, Veol. 35, no.2,
1967, rp. 169-218 '
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E R
I =I.+I; (1)
where
It = current gross investment
I+E = current investment for expansion
I+E = current replacement investment

The expression relating replacement investment to past levels

of capital, K&, is written as

I&=8K, (2

Replacement investment is proportional to capital stock. The
rate of replacement is & . Current net investment is proportional

to changes in the desired level of capital, K+:

+ 3
[T,-8K,] ~p (8) [Ki-Kisg] 3)

Y ne1 (t=0,1,....)
t=0
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The sequence of the coefficients of the distributed lag function,

e, may be replaced by the ratio

under the assumption thet pe has s rational generating function ,

S0

v(S)
® (S)

[I.-8K,]~- [K¢-Ki) (4)

where V(3) and o(5) are polynomisle with powers

representing the coefficients of

[Ki-K{;land[I.-8K.]

respectively;
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v(S) = v +v,8+.....+v, 8" and
®(S) = 1+@,5+...+0, 5"

Equation 3 may then be written

[1+®,5+%...+@,S8) [T -8K,]=[v +v,5+...+v, S7] [K;-K; 4] (5)

The final form of the distributed lag function may be written:
[I-8K.]+0, [T _,-8K, ]+...4+0, [T _-8K, ]

=V, [Ki-Ki-1] +Vy [Kpog~Kipl ++. - » (8)
+vm [K;—m'K;—m-l]

An error +term, €x, is added to (68) above and the resulting

stochastic expression obtained may be written:

[T,-8K,]=Vo[Ki-Keal+Vy [K:-i—K:—Z] toaat

VoK K gl -0, [T, 8K, ] 7
~0, [T, ,-3K, ] +e,

An expression for the desired level of capital may be determined

from the marginal productivity condition for capital input if the
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production function i of the Cobb-Douglas form. Thus

«P.Q,
- ST (8)

K-r
t ct

where «o = desired capital output ratio
Pe = price of output at time t
Qt = output at time t
Ct = rental price of capital at time ¢t
Substituting
aP.2,
Ce

for Ke+ in equaﬁion (7), we obtain finally the empirical form of

the Jorgenson and Stephenson model of investment, a distributed lag

function given as follows:
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p
It-voa[ ”Qt—PH Q‘“1]+ -
t Cea
vm“[ Pt:Qt:—m - Pt-m—lot—m-l] (9)
' Cetn Ce-m1 )
~0 [T, 40K, ;1 -0,[T, -8k, ;] +8K +€,
(t=1,2,.....,N)

where N is the maaber of observations

Eanation (9) can be estimsted by the OLS method given that
the ususl assumptions regarding the error term hold.2 Given that

{ex3 denotes the sequence of random errors, it is assumed that

E(e.) =0
Vie,) =02 (t=1,....,N)

where o2 is a constant, and

ZZee D.W. Jorgenson and C.I. Siebert, "A Comparison of
Alternative Theories of Corrporate Investment BEehaviour™, The
American Economic Review, Vol. LVIII, NHo.4, 3Sept. 18963, p. 639,
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Covie. e..)=0 (t,t-r=1,...,n,r+0)

The weights of the distributed lag funafion mast sum to uvnity so

that eqgqustion (2) has the restriction that

VotV te o 4V =l4@,+. . L 4@,

Given that

9

is an estimator of {wr } and

{v,

Iﬂ}

is an estiunshor of

{v,

ra}

an estimator 3 of o msy be obtained from the following

restriction:



As can be seen from eguation 9, in the Jorgenson and Stephenson
model current investment is a function of the value of output,

lagged net investment and present capital stock. The model can be

used in the study of industry groups.

Gehrels and Wiggins investigated the relationship between
interest rates and manufacturers”™ demand for fixmed capital using
two alternative specifications of the investment function.?® They
compared the relative influences of +two interest rates- the
industrial bond yield and the three-month treasury-bill yield - on

manufacturers” fixed investment using the following two-equation

model: ' ' B

I=by+b I, ,+b, Py +biR, ,+DQ 41, (10)

Ty=bo+ byl j+by Py y+DyRy 3 +DQet by - (19)

where

3F. Gehrels and 5. Wiggina, "Interest Ratea and Manufacturers”
Fixed Investment”. The American Economic Review. vol. XLVII, 195067.




36

It ies the current plant and equipment outlay by manufacturing

T is profits deflated by whole sale price index;

R is the rate of interest, being in eguation (10) the industrial
bond vyield, and.in eqgquation (11) the three-month treasury-bill
yvield; and @ is the "guick ratio”- +the ratic of cash plus
government securities to current liabilities for manufacturing

firms only.

In the Gehrels and Wiggins investment equation, the interest
rate is the only economic molicy variable among the explanatory
variables. Others variables capture the internal conditions within
industry. The model therefore essentially relates investment
outlay to constraints existing within the industry. "It is narrowly
based in terms of inveséigating the relationship between

investment and macroeconomic adjustment.

The Olofin. Akinkugbe. and Ajayvi Capital Formatio 1ation for the

e i ZOn .

This equation is contained in the University of Ibadan CEAR-
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MAC-IV model of the MNigerisn economy.4 The specification of the
capital formation begins in the model with the assumption that
investment decisions are a function of expected changee in output,

written

I r:'f ( Vcs' V:—l)

where

I~K~Kp

K+ = capital stock at time t

Ve = expected ouvtput at time t.

On the basis of Harrod's specification, it is assumed that actual
change in investment is adjusted in a partial process to
equilibrivm desired level of investment, from the previous level

of investment hence the expression.®

4Gee 5. Dlofin et al, "Some Theoretical and Empirical Iasues

in Connection w1th the Devaluatlon of the Nigerian Naira", Nigerian
vol. 2B Mog.July 18986, pp

165-167.

BSee R.F. Harrod, Towardas a_ Dynamic Fconomiecs, (London:

Macmillan, 1848) pp. 285-245.
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AI =A(I;-I,,)+u, (12)

where (0 < A < 1) ia the partial adjustment coefficient,

and
TIe=B(VE-V2) +V, ' " (13)
where £>0 is the incremental capital output ratio. The error

terms ut and vt of equations (12) and (13) are assumed to have all

the classicsl properties.

Substituting eguation (13) in equation (12), we cobtain’

AT ~AIB(VE-VE,) -I, +V,]+u,

and finally

T =AB(VE-V2) +(1-A) I, +AV,+u, (13)

Equation (13) is stochastic and its parsmeters caon be estimated by

. the OLS method given that the usual assumptions regarding the error
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terms hold.

Given the assumption that pgovernment spending plays a
significant role in determining the level of capital formation, an
additional explanatory variable, government capital expenditure, is
added to the other explanatory variables in eguation (13). The

final investment function is of the form: .

T=AP (VP-Vil1) +G,  +(1-4) I, +e, (14)

where

Gt-1 is government capital expenditure lagged one period. and

E=AV +u,

It ie expected & priori that ;B > 0 and 0 « A < 1

The inclusion of government capital expenditure among the
explanatory variables is tenable on the  basisz of the
complementarity between private and government investment. The
Olofin, Ajayi and Akinkugbe capital formation function (equation
14) deoes not capture the broad spectrum of the policy environment

facing private investment in Nigeria. For instance, the influence
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of monetary policy is ignored in the model.

The narrowness if the above- examined models in terms of their
content of economic policy variables justifies the decision to use
a broad-based model containing several equations for this study.
The speéification of the model is guided by the aim of capturing
the broad policy framework within which firms make their investment
decisions in the Nigerian economy. The following functional
relation between investment and its determinants, which are based

on investment theory are specified and tested:

I ,~by+bM2 +b,I, ,+b,T +b,AY +u, _ (15)
I,~by+bM2 +b,AY,  +b, T, ,+b,T,  +u, (18)
I,=by+bAC,+bAY +b, I, ,+bR +u, (17)

I ,=by+b,AC, ,+b,AY, +b,T, +bR, ,+u, (18)

I,=b,+b,G +b,M2 +b;,AY +b, T, ;+u, (19)
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where:

Ic = current outlay on investment

M2+ = broad definition of money supply - MI + quasi money

T+ = corrporate income tax rate at time t

Ye = current Gross Domestic Product

Cu = aggregate banking sector credit to the economy at time .
Re = interest rate- commercial banks”™ prime lending rate

Gt = government capital expenditure

o = constant term; and

bi, bz, ba and ba the coefficients of the explanatory variables.

The linear regression model specified above (equations 1H-19)

is based on the fellowing classical assumptions of Ordinary Least

Squares: &

(a) that the wvalue of the error. term in each period is a random

real variable;

(k) that the error term for each explanatory variable is normally

distributed;

83ee A. Koutsoyiannis, Theory of Econometrics, (London:
Macmillan, 1977) pp. 55-58, and E.3. Pindyck and D.L. Rubinfeld,
Econometric Models and Econowic Forecsste (New York: McGraw Hill,

1991), pp. 46-00.

<




(c) the explanatory variables sre nonstochas tlﬁ‘ys iables jﬁ h
‘\ :‘ ~ o

fized values; o T e
(d) the error term has zero mean value and a constant variance for

all obaervations:
(e) the dependent variable and the explanatory variables are

linearly related;

(f) the random terms of different observations are statistically

independent; and

(g) there are no exact linear relationships among the explanatory

variables.

For the purpose of investigating the time structure of the
response of investment to its determinants, the following models

are aleso apecified and estimated:7

AIby+bAM2,+b,AM2.  +bAT, +u, (20)

AI ~b,+b,AT +b,AT, ,+b,AT, ,+u, (21)

T7A similar specification waq aprlied by R.I. Chima,
and Monetar

POllCle on  Bconomic .abll t101 3 eri 19680-1989
vunpublished M.Sc. Thesiz, Dept. of Econs., University of Nigeria,

Nsukka, Nov. 1890,
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AI b +b,AR +b,AR, +b,AT, ,+u, (22)
AI -by+b,AC +b,AC, +b,AI,  +u, (23)
AT =by+bAG.+b,AG, ,+b,AT, ,+u, (24)

In egquations 20-24 change in investment is regressed'on twb
period changes in each of the explanatory variables. The previous
period’s change in the endogenous variable appesrs as  an
explanatory wvariable on +the right hand side of each of the

equations.

4.3 Estimation Procedure

The equations gspecified above (15-24) are dynamic in nature.
This follows the standard theoretical assumption that the response
of investment to its determinants involves lags. Both lagged
derendent and inderendent variables constitute the regressors in

the dynamic equations specified above.

Alternative methods of estimating such distributed lag models
have been proposed. The method developed by Almon is used for the

estimation of distributed lagz models having lagged wvalues of a
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single explanatory varisble, which are of the forwnd

Y, =b,+b, X, +b,X, ,+b, X, stu,

Directly estimating the 5+1 b s using the OLS technique leads to
the problem of walticollinearity between the regressors and hence
hizs in parsmeber estimates.® As all the equsations apecifiéd have
more than one variasble zs the regressors, the Almon esbimation

8 inappropriate for our research. The models follow the

c+
iy
B‘
o
E.
o
o
[

Kovek19 ascheme, so the 0OLS method was used to estimate them on

the basis that the classicsl stochestic assumptions regarding the

In order to ascertain the reliability of the regression

results, standard econometric tests were employed. These include:

B S. Almon, "The Distributed Lag between Capital
Appropriations and Expenditures”, Econometrica vol. 30, 1862, pp.
407 — 423.

9 See J. Johnson, Econometric Methods, JIrd Edition ( London:

McGraw Hill, 1884) p. 35%

io L. M. EKovek, Distributed Lags snd Investwent Analysis
Amsterdsam, 1954



(b)

(e)

(d)

the Student s t statistic;

test of the overall significance of the regression model ueing
the F statistic;

test for the detection of autocorrelation of the random
variable (in this research Iurbin’s h statistic is the
appropriate statistic because of the inclusion of lagged
dependent variables among the regressora in the models): and

test for the detection of multicollinearity among the

regressors using the Klein approach.

Test (a) and (b) are astatistical techniques for the evaluation

of parameter estimates. They determine the degree of confidence

with which the estimates may be accepted.

4.5

Dat y rements 1t Sources

Annual data on investment, interest rate, banking sector

aggregate credit to the economy, corporate tax rate, money supply.

and government expenditure on capital formation are required.

Quarterly series on these variables are a better alternative but

are unavailable in official publications for somé of the variables.
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The series on the relevant wvarisbles were obtained from

various official publications namely:

1) Central Benk of HNigeria: & eport and Statement of
Accounts (various years)

2) International Bank for Reconstruction and Development/World
Bank: Wor rles ,

3) Central Bank of Nigeria: Financial and Economic Review
(various years |

4) Central Bank of Nigeria: 3 KoL e

o
——
]
Iy
o
i
2]
o

1
.1 and State Offices of Statistics .

In 3ll there are nineteen observations for each varisble - the

study spans the period 1970-1833.
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ER F

PRESENTATION AND ANALYSIS OF REGRESSION RESULTS

The results of the regression analysis based on the models of
the previous chapter are presented in this chapter. The
rresentation is done in four parts. In part I the eatimated models
are presented. Part 2 discusses the explanatory variables used on
the basis of the a priori theoretical relationshir between
investment spending and these explanatory variables. The estimates
are subjected to first - and second — order tests in parts 3 and 4
respectively. Finally, the hypotheses stated in the earlier part

of work are verified from the obtained results. This is done in

part 5.
5.1 ESTIMATED MODELS

In 4.2 the dynamic equations relating investment to the
economic variables that determine its level were specified.
The estimated models obtained from the regressions are:

T,-4896.36 +.412M2, +.717I,, +.146AY, -94.567T, 5
(0.05143) (0.19586) (.06137) (130.17517)

y

0.86

s
N
"

R—=2 = 0.82



D.W.

, I=1527.128+

1439.63
20.99

2.07

.557M2, , 722 I, , +.299AY,, -31.973T,
(0.05230) (0.19656) (0.10176) (38.26271)

0.85
0.81
1474.15
19:85

1.73

T,-938.35 +.239AC,
(0.17040)

al il il

0.87
Q.84 -
1350.24
24.33

+.112AY, +.550I,, +74.87R,
(0.06069) (0.18019) (128.13)

4

18e

17e



D.W.

I,=-396.41 -

. T;=920.82

S.E.
D.W.
The figures
coefficients.

presented above

= 1.49

0.212AC,, +.225AY,, .813I,, +190.14R,,
(0.27332) (0.23299) (0.13204) (160.14717)

18e

-.B4830

.BO238

1492.75

"

19.27

1.97

+.123G,  +.180M2, +.587I,,
(0.28796) (0.07254) (0.14749)

+ .169AY£
(0.07273)

18e

0,85

0.81

1456.92
= 2.08

in the brackets are the standard errors of the

In two pairs out of the five estimated modeis

alternative experimented on.

two lags were
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Equations (15e) and (16e) have an identical set of explanatory
variables, but in equstion (18e) all the explanatory variables
have a one-period lag, while in (15e) all the explanatory varisbles
except I+-1 are current values. Also with respect to the pair of
equations (17e) and (18e), which have an identitical set of
regressors, two alternative lags were used. As in the previous
rair all the regressors in one equation, this time (18e), are
lagged one period, while in (17e) all the regressors except I+ -1
are current values.

From the two pairs of equations (1be) and (17e) are chosen for
further analysis because of their better fits. Each of them had
relatively higher coefficient of multiple determination and
adjusted coefficient of multi.ple determination, R® and R—2
respectively. R2 shows the percentage of the total variation in
th-e derendent variable .jo_intly explained by changes in the
explanatory wvariables. It_s value lies between O and 1. As the
value of Rﬂ approaches unity. the goodnesa of it improves
indicating an increase in the rercentage of the wvariation in the
dependent variable explained by the regression plane. The adjusted
coefficient of multiple determiatnon, R—=2, is a _mofe desirable
measure of goodness of fit because it may ri.se or fall when new

variables are added to the regression model while R2Z always



incresses with the addition of new variablesi.

Presented here are the estimates of the distributed Alag functions
which relate investment to its determinsts. In each eqguation all
the variables are first- differenced. -

AT,--433.0315 +0.173AM2, +0.433AM2,, 200
(0.17080)  (0.32295)

+ 0.290ATc-21

(0.26769)

k2 = 0.43
B-2 = 0.32

S.E.= 1505.89

F = 3.82
D.W.= 1.71
BT,=461.020 -18.31AT, -272.80AT,, o1e

(207.15087) (206.43565)

+ 0asoar,
(0-294.22)

1See Pindyck'and Rubinfeld, op. cit., pp. 76-83.
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3%

R2 = 0.22

R-2 = 0.06
S.E. = 1771.69
F = 1.37303
D.W. = 1.52
AI,-302.5165 +230.125A%, +457.78A%, , " e
(157.03464) (204.63622)
+ o} ‘366 A It‘l
(0-32450)
RZ = 0.36
R-2 = 0.27
S.E. = 1605.92
F = 2.77
D.W.= 1.90
KT_=595.23 +0.497AC, -0.616AC,, 030
(0.12478) (0.18991)
+ 07447,
(0.24233)
R2 = 0.58
R-2 = 0.49
S.E. = 1300.10
F = 6.84



D.W.= 1.93

KI,~414.65 -0.622AG, +0.30AG,
(0.30055) (0.29898)

2de

+ on56AIb,

(©3367)
k= = 0.21
R-2 = .05
S.E.= 1776.70
F=1.33
D.W.= 1.46
5.2 irst-Order Tests of Estimates

For this research this includes two tests of significance:
(a) test of significaﬁce of individual parameter estimates,
and

(b} test of-the'overall significance of the regression.

Test of Significance of Farameter Estimates

The Student™s t test is used for this purpose. To carry out
the test the computed t value of the individual parameter estimate
is compared with i@s theoretical value, which defines the critical

region in a two-tailed testZ. The computed t value, written t¥ is

28ee A. EKoutsoyiannis. op. cit., pr. 86-91.
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estimated by dividing the parameter estimate by ite standard error.
The nall hypothesis
Ho 2 ba = 0O

is tested against the alternsative hypothesis
Hi : bi £0

where bi ie the coefficient

The deciscion rule is:

if, at a chosen level of significance, t¥ falls within the critical
region, the acceptance region, the null hyprotheais that the
parameter estimate is not significant is accepted.

The results of the test of significance of the parameter
estimates of equations (1be)}. (17e) - chosen from the experimental
specifications of the investment function, and (19e) are presented

in Table H.1. The test is carried out at 5% level of significance.



Table 5.1: ts-o eat of Significance
Ean Estimated Equation gé- Tabular Test
No ' t result
..15e 'T-4896.36+.412M2t+.717IQu+
+ 140 Ay — 94.-5671,
M2+ B.01 %.131 5
ITv-21 3.66 2.131 S
NY+« 2.38 2.131 S’
T+ -0.73 2.131 NS
17e I,:—‘E)38.35+.2390Ct
+.1120Y,+.550I, ,+74.87R,
ACt 1.40 2.131 NS
AYt 1.85 2.131 NS
Te—1 3.05 2.131 S
Rt 0.58 2.131 NS
1,-920.82+.123G,
19e +.180M2+.587 I, ,
) +.169AY,
G .43 2.131 NS
M2« 2.48 2.131 5
Tv-1 2.35 2.131 S
DY+ 2.32 2.131 5 —
KEY N3 Not significant

Significant



The F statistic is employed in this test. It is used to test the
joint hypothesis that bz = ba = b = 0, or the hyrothesis that
none of the regressors explain the variation of the dependent
variable around its mean®. The F atatistic is computea with the

following formula:

e R/ (k1)
(1-R?) (N-K)

,where k = number of the b's (including the intercept bq)

N number of observations in the sample

F¥ is the computed value of the statistic while its tabulated value
is F with k-1 and N-k degrees of freedom. The two wvalues are
compared at a chosen level of significance. The deciscion rule is
that if F¥ > F atvthe chozsen level of significance we rejéct the
nﬁll hypotheaias that the regression is not significant and accept
the alternative hypothesis that the overall regresaion is

significant. If F#<F the null hypothesizs is accepted. The results

‘B23ee Pindyck and Rubinfeld, op.cit.., pp. 79-80.
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of the F test of the estimated models at 5% level of Significance

(g%

are presented in Table 5.

Equation No JES F(Tabulated) Teat Result*
(158e) 20.99 3.20 S
(16e) 19.856 3.30 3
(17e) 24 .33 3.20 S
(18e) 19.27 3.20 S
(19e) 20.40 3.20 s
(20e) 3.82 3.20 3
(21e) 1.37 3.20 NS
(Z22e) 2.77 2.20 NS
(23e) 6.84 3.20 3
(24e) 1.33 a9.20 NS
%3, = Significant

NS = Not Sgnificant

5.3 Becond-0Order Tests of Esatimates
These teasts determine the reliance that may be placed on the

parameter estimates. The regression results are subjected to two

second-order tests, namely:

(a) test for the detection of autocorrelation of the random term,

and

(b) test for the detection of multicollinearity among the

regressors.



Durbin h statistic is uzed for the test. The Durbin-Waston

tatistic i3 inappropriate for the test because each of the

i

equations specified in this research has a lagged value of the
dependent wvariable as one of the regreasors. When one or more
lagged dependent variables are included amoné the regressors, IW
statistic often tends to be closer to 2 even in the presence of
geri ously correlated errors. Pindyek and Rubinfeld hold that ...
one would simply look at the IW statistic as providing an indicator
of serial correlation when the IW statistic is low, but this
approach is strongly biased against finding serial correlation™.4.
Durbin h statistic is given by

T )1/2

-h'ﬁ( 1-T[var (p)]

A -
where Var(f3) is the estimsted variance of the coefficient of the

e

lagged endogeneous variable, T is the naaber of observations, and
AS ‘
p . the firat-order aerial - correlation coefficient iz esatimated

A
from the DW statistic given that DW o 2(1-p). From this we obtain

4Pindyvck and Rubinfeld, pp. 147-148.
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e (1. DH T oy
(1-5 )(1-T[v.ar(m])

.The test becomes inapplicable if T Var-(é\ Y » 1. Ae shown by
Durbin, the h statistic is approximately normally distributed,
therefore the ﬁormal distribution table can be used for the test.
The deciscion rule is: if h > 1.645, the critical value of the
normsl distribubtion st 5 per cent level of significance for a one-
tailed teet, the null hypothesis of no serial correlation is
rejected. The results of the test for asutocorrelation are

presented in Table 5.3 €

8See J. Durbin, "Testing for Serial Correlation in Least-
Squares Regression when some of the Regressors are lagged Dependent
Variables", Econometrica, wvol. 38, 1970, pp. 410-421.
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tocorrelation

Table 5.3: Eesults of the Test for

Equation No. h Critical Value- Resultk
(1be) - 0.295 1.845 FA
(16e) 1.141 - 1.645 FA
(17e) 1.796 1.8456 AP
(18e) £2.080 1.645 FA
(19e) -0.230 1.645 FA

*FA = PFree from Autocorrelation

AP Autocorrelation Present

st _for Multicoll
The Klein approach is adopted for the test.® Thias approach
is based on the comparison between the simple correlation between
any two explanatory variab les xi and xj and the overall multiple
correlation of R2. With respect to a multiple regression model,

Klein advances the argu ment that cellinearity among the regressors

becomes problematic if 7

2 2
Txgny2Ry e Xy 4 X e o v v 0 o s Xy

8L,.R. Klein Introduction to Econometrica (London: Prentice-

Hall International) pp. 84, 101,

7See A. Koutsoyiannis, op. cit., pp 234-238.
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where r2x1 =g = the simple correlation between sny two regressors

R2y. =1, =2, *k = the waltiple correlstion.

Ean. No Multiple rE Test
R Result
(15e) a3 Te—ma, M2« = O.72 . FM
It-1, OYc = .55

Tt-1, T+ = .48

MZx , OYc = .74
M2+ ,Te = .31
OYe, Te = .15
(17e) .94 Te—1, AYe = 0.55 FM
Te—1, OCe = .78 '
It~1, REu = .51
OYt , OCe = .75
Y+ R« = .68
ACt, R = .70
(19e) .oz Gt . MZe = .80 , M
F3e . Ix-1 = .83
Ge , OYe = .43
MZ+ , Te—-1 = .72
M2, .0Ye = .74
Ie—1 , OYx = .55

KEY FM = Free from multicollinearity

5.4 Examinatio:r
A Priori. Expectati
Econometric investigations of economic phenomena normally

proceed in three atages. First is the saspecification of the

functional relation between the derendent and independent variables
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based on economic theory. BSBecond is the subjection of such theory-
based formlation to empirical test using observed data. Finally,
obtained parsmeter estimates are evalusted with regpect Lo how
their signs and magintuwdes conform to a priori expectations based
on economic theory . Parasmeter estimshes of_ the individual
variables are examined below. Attempts sre made to explain them in
terms of policy trends snd changes in the Nigerian economy.
Interest Rate

The interest rate coefficient has the wrong Bign and is
insignificant (zsee Bauation 17e). This result is not surprising.
Interest rates were managed under the direct monetary management
techniques adopted by the Central Bank of Nigeria (CBEN} for most
of the reriod under review. The Banking Decree of 19886 and the
subséquent Amendment Tiecree No. 3 of 1970 empowered the (BN to
control and prescribe the minimun and maximum intsreat rates for
the banking system.® Sectian 14 of the Ikecree contains the
rroviaion that: |

“"the rate of interest charged on advances, loans or
cradit facilities or paid on depositas by any licensed
bank shall be linked to the minimum rediscount rate of
the (entral Bank subject to stated minimum and maximum

BSee C.C. Agu. "Interest Rates Policy and its Attendant

Distortiona”. in Idstortions in the Nigesrian Economy., Proceedings

of the Nigerian Ecopomic | Society Annual Conference Calabar, May 12-
16, 1987, p. 2
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rates of interest. When so spproved, the rates shall be
the same for all licensed banks provided that
differential rates may be approved for various categories
of banks to which this decree appliese;” and moreover "The
interest rate structure of each licensed bank shall bhe
subject to the approval of the Central Banks."”

Under the direct monetary control svetem interest rates were
administratively fixed with the suthorities wsintaining a low and
inflexible interest rate policy. Typical of the financial
repression found in meny developing countries, real rates remained
negative. The study by Agu provides evidence that real rates on
both time and savings deposits were predominantly negative between
1970 and 19859, Direct control on interest rates was asbolished
effective from August 1, 1987 and the minimum rediscount rate,
which determined the rate charged by the commercial banks was
raised from 11 to 15 per cent.10

Low interest rate policy was seen ag a strategy for increassing
the rate of investuwent, ensuring sectoral diversity of investment,

and forestalling any inflstionary pressures that By

2Ibid, p. 11.

10Central Bank of Nigeria, Annual Report and Statement of
Account, 1987, P. 59.
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liberalizstion might bring sbout.il1 This policy option led to
negative results. Low interest rates and the consequent higher
demand for credit ushered in pervasive demand for collaterasl by
financisl intermediaries. Other extraneous factors like nepotiem
and patronsge influenced wore the credit deciscions of financial
intermediaries and may have helped to wesaken the link between

interest rates and investment daring the period. Furthermore, it

can be argued that the practice of setting both monetary and
interest rate targets under direct wmonetary control rendered
ineffective the +transmission process which enables wmonetary

3

policy changes to manifest thewselves through the response of

interest rates. The sign of the interest rate coefficient can,

therefore, be regarded an evidence of clear interest insensitivity

of investment.

one .
As shown by the result woney supply significantly affects
investment spending. Though +the sign of ite coefficient
corresponds to a priori expectations, the effect of wmoney supply is

small (see eguatione 15e and 17e). A probable explanation can be

115 P, Leite and V. Sundararajan, "Issues in Interest Rate
Management and Liberalization"”, IMF Working Paper, March 1990, P.
1.
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advanced. Since monetary policy hae s lagged effect, the impsct of
lagged values of woney supply may be more robust than that of the
current values which have been used in the specifica tion of the
investment equations.

Furthermore the small effect of current money supply may have
been the result of rigiditiea in the monetary aystem such as the
credit market lag of monetary policy, which is the lapse between a
monetary peolicy change and its effects on interest rates and other
financial assets.Z During the reriod under review, Nigeria
adopted a discretionary monetary prolicy regime under the direct
control syatem. Monetary'changes ware countercyclical and with the
- low nominal interest rates, commercial banks extended mainly short-
term credit which iz unsuitable for productive economic activities.
This may have contributed to the weakening of the'links between
money surply and investment. The policies'adopﬁed by the Nigerian
monetary authorities led to low savings mobilization, inefficient

resource allocation and the stunted growth of money and capital

markets. 12

125e¢e Dwayne Wrightsman, Intro ti Monetar 1e
and Policwy, Third Edition (MHew York: The Free Pressg, 1883)p. 324. .

12C.N.0. Mordi, "Distortions in the Nigerian Economy Through
Interest Rate Policy: An Empirical Analysis” in Distortions in the
Nigerian Econowmy.,  Proceedings of the Nigerisn Economic Society
Annual Conference (Calabar, May 12-16, 1987, p. 1.
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The coefficient of aggregate credit haz the right sign but
changes in aggregate credit did not significantly affect investment
(see equation 17e). This is conasistent with an earlier findihg by
Odedokun that credit is not a significant determinant of the
general state of the economy.? A possible explanation for the
result could be that annual changes in aggregate credit were not

substantial.

ITring the period under review the Nigerian' monstary
authorities adopted an expansionaéy‘eredit rolicy predicated on the
overall objective of accelerated economic development. BSelective
credit controls were ugsed to direct more credit in favour of the
preferred sectors of the sconomy. mainly the produétive sectors.
The practice of sslective credit contrel inveolved the issuance of
guidelines on ssctoral alleocation of credit to the banking system.
Agricultural production and the industrial sector were favoured.

Selective credit control measures included extensive

directives and prescriptions to commercial and merchant banks with

_ 140dedokun, M.0., “"The Impacts of Fiscal Variables, Financial
Variables and Composition of Financial Aggregates on Nigerian
Economy”, Savines and Development Quarterly Review, No. 2, vol. 12,
1988. :
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i

respect to the wmaturity strvcture of loans and advances, the grace

periods of +the loans Lo asgricultural enterprises, and the
rroportion of credit extended to smwall-scale enterprises.lﬁ.

One of the problems facing the uvse of selective control is the
noncompliance with the prescriptions and directives of the monetary
auvthorities. A combination of low fixzed lending rates and a high

rate of defsanlt on loans make the banke more willing to suffer

penalties +than to extend oredit +to certain coategories of

o

entrepreneurs. Foathermore, yervasive credit rationing within the
banking system also undermined the efficacy of selective credit

control.

Government

Government sxpenditures on capital projectas in Nigeria are
basically aimed at boosting private aector capital formation. Over
the decades both the federal and the satate governments have
directed outlays toward the provision of roads, electricity,
industrial estates and squipment leaéing operations.

The regression resgults show  that government capital

expenditure 4did not significantly affect investment. This finding

16M. 0., “"The Evolution and Ferformance of Monetary Policy in
Nigeria in the 1980s" C.B.H.., Rescsarch IDept. QOccasional Paper,
No.2, Feb. 1982,
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contradicts some earlier evidence. Blejer and Khanl® usi ng
crosg—covntry data reported the finding that government investment
in infrastructure is complementary with private inveétment. Also
Musalen found public and private investment to be complementary in
a time—-series study of investment in Mexico.17

The poor performance of government capital expenditure as s
regressor can be explained by the long lags between budgetary
announcements and the completion of infrastructural projects. In
the intervening periods contractse have to be negotisted, necessary
equipment have to be imported or ordered locally and construction
and installation works have to be completed. All these introduce
lags between government budgetary allocations for infrastructural
development snd their impacts on investment. .Our computation shows
that on the aversge a period of 10 monthse elapses before government

capital expenditure impacts on investment.

5.5 SBpeed of Adjustment anc alf-Lives

Investment responds to changes in its proximate determinants

i8M. Blejer and M. EKhan, "Govermment Policy and PFrivate

Investment in Developing Countries”, IMF Staff Papers 31, No 2
1984, pp. 379-403. '

17A, Musalem, "Private Investment in Mexico: An Empirical
Analysis" ., PRE Working Paper 183, World PBank., Latin Americaand the
Caribbean Country Department II, Washington, D.C., 1889.
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after some lag. The time structure of the responses of ‘investment

1

spending +o ites determinsnte is of critical importance for
designing short-run economic stabilizing policies. According to

Jorgenson and Stephenson:ié

A counter-cyclical policy predicasted on the stimulation
of investumwent expenditures requires a relstively short
lag between changes in the policy instrument and actusl
investment. If the lag between policy changes and
investment is long & counter-cyclical policy based on
stimalating investmentexpenditures msy have an adverse
effect on economic stability.

To compute the lag between investment and its determinants we
adopted a simple formulaﬁion for calculating the speed of
adjustment applied by Ajavi in a study on money supply in Nigeria.
ie This formalation is based on the stock-adjustment framework.
The starting point is the sssumption that there is B gap between
the actuai holdings of any posrticular asset and ite desiredﬁgevel

at any particular point in time. It is further assumed that’ the

change from one period to the next is a fraction of the difference

18 ). W. Jorgenson and J.A. Stephenson, "The Time Structure of
InvewtmentﬁBehav1eur in the Unlted States Manufacturing 1947-1960
¢ Veol. 49, 1967, p. 16.

Eoonomy: A Portfalia
(Ibadan: Ibadan

2 : 7o, > A %3 i
University Press, 1978) pp. 55 57
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between the actual and desired values.
The relationship between current and desired investment, for

ingtance, can be expressed thus:

YI~y(Ic-I,,)+u, : RN 25
where
I* = desired level of investment
It-1 = actual level of investment in period t-1, and
ut = stochastic error term

Desired level of investment is a function of income and other

relevant wvariables, and can be written

Iz-a+PY, 26

From equations (25) and (26) we obtain

AT ~y+yPY +yI  +u 27

where ¥ 1ie the partial adijustment coefficient indicating the
proportion of the gap between the actual and desired levels of the
dependent wvariable that is closed in one period. The sapeed of
adjuetment is faster, the closer ¥ is to one. The speed of

adjuetment ¥ is one minus the ccoefficient of the lagged dependent
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variable.

The half-life. which is_ the number ofl periods required tc
close one half of any gap between the desired and the actual s@:oc]{e
is a convenient satatistic for summarisi'ng the implicationa of &
given values of speed of adjustment.

Consider the following dynamic equations

Teen-g=YI*+ (1-y) It:+q-2_ . 28

and

Ten-2=YI'* (1-9) Tpip-s 29

with successive substitution we obtain

2-1
- YZ I(1-y)ir*+(1-y)"I,,
i-0
: 30
- [1-(1-y)2) I*+(1-y)2I,,

- I (1-y)3(I,,~I")

I

t+n-1

The half-life is obtained by solving for the value ofa such that

' 1
It+n—1-I-'E (Ipy-1°)



that 1= the value of n such thet (l-y)» = 1/2.

From which we have

_1in(1/2)
1n(1-y)

___ .693
In(1-y)

For the regression results, the speed of adiustment and half-1ife

are presented in Table 5.5 below
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Estimated Equation Coefficient of Speed of Half- Lag
lagged adjustment life Montha
dependent
variable

AT ,:-.t:ro+b1AMZ,;+1:r2AMZ‘:_1 ,

+b, AL, i +u, 0.29 0.71 2.02 24
AI ~by+b, AT +b,AT, ,

+b AT,  +u, .45 0.55 1.16 14
AT t-.l:rn+.blAR,:+b2AR,_._1

+hAI, s tu, 0.37 0.63 1.50 18
AI -b,+b,A C‘t+b2A Ceq .

+b AT, y+u, 0.74 0.26 0.51 6

0.56 0.44 .84 10

AT ~b,+b,AG +b,AG, ,
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5.6 Verification of Hvrotheses

The firat hyrotheszis states that the interest rate variable
has insignificant effect on investment expenditures in the Nigerian
economy. This hyposthesis can be verified by the examination of
the coefficient of interest rate ( Bquation 17e). Though the size
of the intereat rate coefficient iz large relative to those of the
other regressors, this outcome can be regarded as spurious on the
basis of the argument presented in 5.4. When subjected to tﬁe
test of significance which is based on the division of parameter
egtimate by itz standard error, it was found to be insignificant.
Thus the nmull hyrothesis of interest insensitivity of investment in
the Nigerian economy is supported by evidence.

Alsq evidence has provided some support to the second null
hypothesis - that investment expenditures respond sluggishly to
rolicy variables in the Nigerian economy. Froﬁ the computation of
the speed of adjustment and half-1life, it can be seen that except
for the banking system credit té the economy which impacts on
investment spending after at least six monthsa, investment reaponds
to itz other determinants with longer lags: money supply (24
months), corporate tax rate (14 months). interest rate (18 monthsf,

and government capital expenditure (10 months). The second

=
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alternative hypothesis is verified with respect to the banking
system” s credit to the econony and government capital expenditure.
which impact on investment with six- and eight-month lags
respe;tively._ Conversely, the second rmall hyposthesis is verified
by the lags with which investment responds to money supply,
corporate tax rate, and interest rate.

The +third wnwll hypothesis, which states that investment
.expenditurea are insensitive to macroeconomic adjustment policigs
is strongly supporhed by evidence. From the test of significance
of the regressors, only the coefficient of wmoney supply is found to
be significant, while those of the other macroeconomic policy
variables (corporate tex rate, banking system ‘s credit to the

econonmy, interest rate, snd government capital expenditure) are

insignificant.



CHAPTER SIX
I i lo) e 1ts

A consideration of the policy requirements for boosting
private investment in Nigeria calls for close examination of the
foliowing rertinent gquestions:
(a) What suggestions flow from o#v analysis for improving the

response of private investment to macroeconomic adjustment 7
{b) Are there some general principles which must be kept in view

o
(c) What lessons are there to be dra&n from experience.?

According to Servenl and Solimano,"... macroeconomic
restraint, especially whén sharpr and protracted, has an overly
adverse impact on capital formation in the short term". Since
1986, HNigeria has been pursuing a programme 'of. structural
adjustment and liberalization, therefore. policy choice must be
consistent with the spirit and philosophy of trans ition.
6.1 Monetary Policy Implications

Our analysis fhave .shown that a low interest rate policy

depressed investment spending. With financial repression (negative

real interest rates) and the consequent pervasive credit rationing

1l,. Serven and A. Solimano, “"Economic Adjustment and Private
Investmet", inance ai Development, IMF/World Bank, GSeptember

1992, p. 45.
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by financisl institutions,‘small borroﬁers‘ access to credit was
restricted, thereby reducing the volume of credit. Due to credit
rationing smsall firme rely more on retained earnings for financing
than large established firme, which are more likely to obtain
credit.

Arguably. because of negative real interest rates, borrowers
have been constrained more by the accesa to credit than. by its
cost. Thuas a strong case iz made for keeping real interest rates
rositive. Already recent trends in monetary management in Nigeria
underscore the desire by the BN to establish real interest rates
in line with the financial liberalization, which the ongoing
programme of structgral adjuatment made imperative. As has already
been mentioned, direct control on interest rates was abolished on
1st August, 1987. This led to a sharp rise in interest rates.
Previously fixed at 10.50 per cent in 1986, commecial banks”
lending rate rose sharply to 17 per cent in 1987 with the
decontrol. Between 1987 and 1990 there was a sharp upward trend in
interest rates which caused the mcnetary authorities to impose a
ceiling of 21 per cent on lending rate. The maximum spread between
lending and deposit rates allowed was 5 per cent. In the 1992
Budget. a full deregulation of interest rates was announced in liﬁe

with the objective of achieving external balance.
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Interest rates liberalization predicated on the attainment of
real interest rate is strongly supported by this study. A gradual
liberalization of interest rates is recommended. This
recomnendation is justified by'two congierations. Firet is that the
rresent inflstion rate is high and unsteady. An  important
rrecondition for interest rate liberalization is a stable economic
environment. Second iSlthat in a period of transition Lo market -
based system of wonetary control, sudden high positive real
interestfollowing & sustained period of negative real interest
rates could lead to a decline in the rate of capital formation.

ization Lo succeed strict bonking

{ sl

For interest gate libera
supervison and prudential regulations must be ensured.2 This is
very lmportant in an uvnshtable wmacroeconowmic environment during

transition from the direct to theA indirect mohetary contfol

yvetem. Market-based determination of interest rates is likely to

w0

estore the transmission mechsnism of monetary policy by permitting
monetary policy changes to impact on macroeconomic aggregates
through changes in interest rates. In this framework, the Central

Bank will have to choose between interest rate and money supply

2D, Villanueva and A. Hirakhor, "Interest Rate Policies,
Stabilization, and Bank Gupervision in Developing Countries:
Strategies for Financial Reforms, unpublished manuscript,
International Monetary Pund, 1990, ». 18.
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targets. When market determinstion of interest rates is adopted,
monetary (credit) components are allowed to adjust freely to
changes in the market. With this, monetary (credit) targets have
3 better chance of being sttainsd. |

Complete liberalization of interest rates couwld lead to

nd a reduction of the profitability

o

serious inflationary pressure

(n

P < . - < 4
of the y»rivete business sector ss Indonesia’s experience ha

-3

shown.® This possibility lends. sbrong suvpport to a programne of
gradusal liberalization of interest rates keeping real rates

positive.

Our analysis recommend greater commitment to the expansion of
rublic sector investment in infrastructure; Also policies toward
reducing the lag of impact of government‘capital expenditure shaﬁld
be vigorously pursued. Public investment in infrastructure are
complementary with private investment. By reducing the capital
cogts to private firms they act as a boost to private investment.

In the context of financial liberalization public expenditure
not directed toward infrastructural development could lead to the

"crowding out” of private investment by pushing up interest rates

and diverting credit away from the private sector. This must be

2yillanueva and Miralkhor, op. <cit, p. 17.
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guarded against by policy wmakers because with financial
liberalization government moy have to rely more on open market

sources of finance than on low-interest government instruments.

The issuance of these ingtruments charaterised the distorted
financial market of the direct monetary control era in Nigeria.
- Governments source funds from the capital and money markeps in
order to finsnce deficits. Thus public sector fiscal balance helps
to create the conducive environment for the growth of private

investment.
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CHAPTER SEVEN
SUMMARY AND CONCLUSIONS

The study =et out to. investigate the relationship bhetween
private investment and its proxima te determinants in the Nigerian
economy namsaly interest rate, banking system”™ s aggregate credit to
the economy, income, government capital expenditure, corporate tax
rate, and money supply. Of the determinants interest rate. banking
avstem s éggregate credit to the economy. corporate tax rate, and
government capital expenditure did not significantly impact upon
private'investment during the preriod. The regressions carried out
show that changes in income were an important determinant of
investment, confirming the accelerator theory. Also money supply
rerformed well in explafining private investment.

Contrary to earlier held a priori expectati&ns, the study
shows that investment expenditures were insensitive to interest
ratea. Therefore, the theoretical arguments used to Jjustify the
policy of low interest rates are not supported by evidence.

One important implication derived from the study for® the
improvement of the response of private investment to macroeconomic
adjustment is the need for interest liberalization within the
framework of overall financial liberaliszation. Interest rate

liberalization will: lead to positive real interest rates - to
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which investment expenditures respond- and thereby enhance the
availability of credit +to investors;:; restore the transmission
channel of monetary.poiicy, aﬁd enhance savings mobilization for
investment. | _ .

The time dimension of the response of private investmenf to
its determinants was investigated. The computations done show that
investment responded sluggishly to its determinants. Plausible
explanations for this were advanced with respect to individual

factors.
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APPENDIX
1: Gross Douestic Private Investment
(Millions of Current Nairas)

93

1970 1,216.7
1971 1,791.8
1972 2,087.1
1973 2,370.5
1974 2,703.9
-1978 4,195.3
1978 6.348.86
1977 6.,795.4
1978 6,040 .1
1979 6,767.9
1980 6.121.3
1981 a,081.8
1982 6.603.6
1983 5.008.0
1984 3,676.1
19856 5,297.3
1986 7.080.1
1987 19.,820.3
1988 15.301.3
Source: Computed from
(1) 1International Bank for Reconstruction and
Develoment /World Bank, World Tables 1989/90 Edition.
(2)Y Central Bank of Nigeria: EBconomic and Financial FReview

(various years).
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2z Government Caplitsal Expenditure

(N Millions)
1970 221.0
1971 173.8
1972 451.3
1973 865.7
1974 1549.4
1975 35618.2
1976 4241.9
1977 442 .3
1978 5197.0
1979 4837.5
1980 8395.6
1981 5696.9
1982 79650.3
1983 h868.56
1984 5411.0
19856 7613.3
1986 a076.8
1987 ‘ 6372.5
1988 8340.1

Source: Central Bank of Nigeria: FEeconomic and Financial Review
(variouns vears). '



3: onev Supp M YR
(N Million)
1970 949.3
1971 1.003.3
1972 1,161.3
1973 1.414.0
1974 2.166.2
1975 2.622.4
1976 h,278.9
1977 7.067.5
1978 7.6899.5
1979 o.857.4
1980 14,397.4
1981 15.684.1
1982 16,894 .0
1983 19.368.9
1984 21.600.5
1985 23.818.6
1986 24 .592.7
1087 29.994.6
1988 42 780 .3
Source: Central Bank of Nigeria, Statistical Bulletin Vol. 2, No.

2, Dec..

1991.

*Money Supply (M2) is composed of MI and Guasi Money.
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43 o
(Pprcentdge Pointﬂ)
1970 40
1971 40
1972 45
1973 45
- 1974 , ' 45
1975 . 40
1976 - 40
1977 g : 40
1978 50
-1979 ' 50
1980 45
1981 : 45
1982 45
1983 : .45
1984 : 45
19856 : " 45
1986 45
1987 : 45
1988 45

Source: E.C. Ndekwu (1988) Tax Structure and Administration in
Nigeria, (Ibadan: N.I.5.E.R.). ‘
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5: Commercinl Bs ime Lendi
(Percentage Points)

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
19856
1986
1987
1988

v

b
L] 1] .

FDC‘O@‘DCDE‘OQ\]\]O?OEO‘J\]\]\]\]\J
W ninimen

> Mo

Source: Central Bank of Nigeria: d4dmnual Report and Statement of
Accounts (various years).
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6! Banking System's Credit to the Economy (Aggregate Credit)
(¥ Million) - 4

1970 1,140.4

1971 1,122.6
1972 1,269.2
1973 ' 1,342.5
. 1974 ' ' - 463.9
1975 488.6
1976 . 2,617.3
1977 5,529.4
1978 ~8,059.9
1979 ' 8,855.2.
1980 | 10,780.1-
1981 16,261.4
1982 21,899.7 .
© 1983 28,1784
1984 o o 31,136.5
1985 32,680.3
- 1986 . 36,820.3
1987 ~ 12,082.0

1988 57,326.3

Source: Annual Report and Statement of Accounts
(various years)
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