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INTRODUCTION

Historical observation of economic conditions in the
less developed countries like Migeria over the years have led
scOnomists to believe that underdeveloped economles are charac-
terized by structural rigidities of various sorts, associated
with inelasticity of agricultural output, bottlenecks in
imports, inflexibility of the fiscal machinery, etc. These
rigidities, experts claim, are the root causes of the chronic
tendency towards inflation in the underdeveloped world, of
which Nigeria is one. Other economists maintain that whatever
the rigidities may be, chronic inflationary tendencies cannot
hold unless validated by substantial increases in money supply.
0" This thesis does not intend to revive the Monatarist,
Structuralist controversy. Instead, an attempt is made to
appraise the extent to which the inflationary process in
Nigeria can be explained using Monetarist and Structuralist
models. The main objective is to present a quantitive anal=-
ysis of the inflationary process in Nigeria and to determine
which model best explaing the causes of inflation in Nigerxia,
® The general technigue used is to compute a number of in-
dices representing structural and monetary elements and then
by regreasion analysis of each model to determine ﬁhe extent
to which they might account for the variations in the rate of
inflation in Nigeria for the period 1958 to 1978,

The structural and monetary elements selected are thoss



Chapter 1
INFLATION THEORIES

According to Arthur Curwen, "The state of Economic Sci-
ence is still far too primitive to give a cast-iron answer to
the vital guestion of what causes inflation, Nor is there a
consensus amongst those who claim to have some expertise in the
area about the policies which the current crisis demands.'l
No wonder then, that the public is extremely confused about
the whole issue of inflation.z Jackscn and Turner3 have also
noted that the variety of different policies being experi-
mented by several governments at different points in time in
their effort to combat inflation represents "an ironic tribute
not merely to the phenomenon's toughness and durability but
especially to the confusion caused by the large number of com-
peting theories which purport to explain the origin and per-
sistence of inflation." The theories of inflation can be
classified into two broad groups, namely, the "Monetary/Ex-

penditure" theories and the "Structural/Social" theories.

The Monetary-Expenditure Theories

The Monetary/expenditure theory, better known as the
Monetarist theory, has a line of ancestry which goes as far
back as the 1l6th century Jean Bodin, John Locke, and the 18th
century David Hume. It includes classical economists like
David Richardo, J. S. Mills, and Irving Fisher of the 1920s

and '30s, and of course the current and leading spokesman of
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the school, Milton Friedman of the Chicagec School. The Mone-
tarist explanation of inflation range from the simple propozi-
tion of too much money chasing too few goods variety to the
sophisticated statements involving a constant velocity of
money or the real value of cash balance desired by the com-
munity.5 In his Essays, Hume argued that an increase in the
amount of gold and silver in a naticn would first lead to an
expansion of economiec activity and eventually to a rise in
prices, because it raises the cost of labor. Conseguently,
he concluded that the optimal economic state was character-
ized by mild inflation.6 By 1936 the Keynesian revolution
temporarily toppled the classical othordoxi centered around
Humes 1741 Quantity Theory. According to Keynes, the momen-—
tun of inflationary tendencies are initiated whenever there
is an increase in monetary flows without a corresponding in-
crease in the flow of real ocutput because the state of full
employment has been reached. In this circumatance, an infla-
tionary gap will be produced between the two flows which will
ke filled by rises in prices. '

The rubbles of the demolished classical thecry were
again reassembled into what is now known as the Monetarist
Theory. In 1989, Milton Priadman, the leading spokesman of
this school, postulated that while an individueal can adjust
his cash balance to any level he desires, the community as a

whole cannct, therefore an equilibrium in a situation of full
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employment must be achieved by price changes.T This essential
difference between the situation as it appears to the indi-
vidual who can determine his own cash balance but must accept
prices and money income as beyond his control and the situa-
tion as it appears to all individuals together whose total
cash balance is outside their control but who can determine
prices and money income is perhaps the most important proposi-
tion in the Monetarists' theory. The essence of the Mone-
tarist theory begins by describing the economy in terms of
straightforward stocks and flows. According to this school,
inflation arises from disequilibrium between rising money
stock relative to income flow or rising money expenditure
flow relative to an output flow. A more recent analysis of
the monetarist proposition infers that an expansion of money
supply which eases credit conditions will itself lead to an
increase of exogenous expenditure causing inflation at full
employment level of income.B

The central proposition of the monetarist is that an in-
crease in money supply will manifest itself in an increase in
real output and perhaps a slight reduction in velocity as well
as an increase in prices. However, the bulk of the increase
shows up in increased expenditure rather than reduced velocity.
The Monetarists also believe that th2 demand for money is
quite stable and predictable and is largely independent of the

supply of money, and changes in expenditures are inevitably



dominated by prior changes in the supply of money.

According to Friedman, velocity thecugh constant is influ-
enced by different variables from those which infringe upecn
the supply of money. Based on the above, Friedman's crucial
proposition which represents the central tenets of the mone-
tarist theory is that movements in velocity occur indepen-
dently of movements in money supply. Furthermore, the demand
for money is alleged to be more stable than the supply of
money., Therefore changes ir aggregate expenditures are largely
determined by changes in the guantity of money. If money sup-
ply is constant, then fiscal measures will only influence
aggregate spending by influencing velocity. But since veloc-
ity is constant, fiscal measures exert little impact on aggre-
gate economic activity. In the short run, money is the cru-
cial determinant of economic activities., According to the
monetarists, there is a direct and reliable link between money
supply and the G.N.P, That link is the predictability of
velocity. Because of it, any change in money supply will
change the liquidity of the public, aggregate spending and
G.N.P, by a predictable amount.

The essential point about the monetarist theory is that
whatever the diagnosis, inflation is basically a monetary
phenomenon and the required policy prescription must consist
of some relevant and mainly fiduciary or fiscal variables so

that equilibrium may be restored.g To counteract inflation,
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then, appropriate monetary or fiscal measures or a judicious

combination of Loth must be taken.

The Structural-Social Theory

In contrast to the above, the structural/social theory,
better known as the structuralist theory of inflation, con-
tend that inflation arises from some gross imbalance in the
economic, institutional or social structure or some combina-
tion of the three. Such imbalance, they contend, may be due
to scarcities of key things such as food, foreign exchange,
or tax resources, or more broadly to structural gquasi-mono-
polistic factors such as active labor unionism and inequita-
bility in the distribution of national output. Those who are
adversely affected retaliate by attemting to raise their in-
come also, and the process develops "a whip'saw quality.'lU

According to the structuralists the original imbalance
is viewed as a continuing conflict over the distribution of
the social product. Based on the above, the structuralists
envisage the result of the original imbalance as a continuing
intergroup conflict over the distribution of the soccial out-
put. These theories are therefore concerned not simply with
the economic sources and mechanisms but also with the socio-
logical dynamics of 1nf1ation.1l

In summary, the structuralists attribute long-run trends
of rising prices to:

1. Differences in the growth of productivity in the



industrial and service sector with smaller pro-
ductivity growth in the latter.

2, Differences in the price and income elasticity
between the two sectcrs.

2, Uniform growth of nominal wage in both sectors
whereby the pace of money wage increase is deter-
mined by the faster growing industry.

4. Downward price and wage inflexibility.

With differing productivity in the industrial sectors, a
uniform growth rate of money wage leads to a permanent cost
pressure in the service industry. Cost-plus pricing leads in
turn to a cost-push inflation. In this respect the core of the
structuralist construct is that uniform money wage increase,
given the productivity gap between the two sectors, will set
the stage for the initiation of an inflaticnary process.

Hickslz uses the notion of "unfairness principle" to ex-
plain this. According to Hicks, wages rise in the non-expand-
ing industry, not because of labor scarcity but because of
"unfairness,"” because workers in the non-expanding industry
feel they have been left behind. Tobin13 {1972) explained the
uniform rate of change in wage rate by a special supply func-
tion of labor. Tobin emphasizes Keynes central hypothesis
that workers individually and collectively are more concerned
with relative than with absolute wages. Therefore they will

accept a uniform percentage rise in nominal wages and even a
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reduction in real wages as a consequence of a general rise in
prices. This is because both will not impair the status of
workers relative to each other. But they may withdraw labor
if wages fall relative to the wages of their reference groups.
Even in the absence of active labor unionism pursuing a policy
wage rate equalization, the operation of a competitive labor
market works to the same end. A rise in relative earnings in
the fast growing sector will have the effect of attracting
labor force from the slower productivity growth sector which
tends to increase wages in the latter sector and reduce the

increase in the former.

The Role of Expectations in the Inflationary Process

More recently expectations theorists contend in essence
that protracted experience of inflation will lead social
groups and institutions, economic organizations and individu-
als to attempt to anticipate it, by increasing their incomes
to compensate not only for the past increases but also for
anticipated future increases or by adjusting their asset port-
folio by additional acquisitions of things that are likely to
appreciate faster in value than their cost. This type of
action has the effect of increasing the rate of inflation
further which makes attempts to anticipate it still more
].ilmll.y.]"|I

"Inflationary expectation ig determined by essentially

unexplainable psychological forces, volatile, unstable vari-
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able, subject to sudden and frequent shifts due to subjectivae
economic factors that cannot be systematically explained.'ls
The dynamics of inflationary expectations explain the accelera=-
tion of inflation. In the monetarist theory, they play a rcle

in the acceleration theorem. It explains the temporary nature

of monetary impulses on economic performance.

Expectations Augmented Phillips Curve

The underlying theory here is that wage increase is de-
termined by excess demand in the labor market and by workers'
and employers' anticipations of future price inflation. This
theory maintains that the trade-off between wagea and prices
is only temporary: it depends upon people being fooled by
unanticipated inflation. 1In the long run unanticipated infla-
tion vanishes, pric> expectations fully adjust to experience
and are completely incorporated in the wage-price setting
behavior. Based on the above, the accelerationists argue
that inflation stimulates economic activities only Lif it is
unanticipated. Unexpected inflation induces producers who
are pleasantly surprised to find their product prices rising
faster and their real cost rising more slowly than expected
to expand output and employment. But this stimulative effect
eventually disappears when inflation becomes fully anticipated.
There are two competing concepts of expectations formation,

namely, adaptive expectations and rational expectations.
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Adaptive expectation states that price expectations are
systematically determined by objective economic data, namely,
actual rates of inflation experienced in the past. This
theory postulates that individuals form expectations of future
rates of inflation from geometrically weighted average of ex-
perienced past rates of inflation and then systematically re-
vise those expectations if actual inflation deviates from the
.xpccted.ls It is an error-learning hypothesis. If the cb-
served rate of inflation is greater than the expected rate of
inflation, then the expectation of inflation is raised in
proportion to the error. 1In the opposite case, the expecta-
tion is corrected daunwardl.l7

The proponents of rational expectation criticize the
above concept on the grounds of its neglect of other sources
of information. The rational expectations theory stipulates
that individuals will tend to exploit all pertinent informa-
tion about the inflationary process while making their price
forecasts. If this is true, then forecasting errors could
only arise as a result of random unforeseen shocks accruing
to the economy. Under such circumstances, the rational ex-
pectations of inflation are unbiased estimators of the actual
inflation rate given all information at the beginning of the
period. Thus price expectations will always be correct and
the economy will always be in its long-run steady state

equilibrium.
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Adaptive Expectations and Monetarism

According to this theory, inflation is a function of ex—
cess demand and price expectations; and expectaticons are
generated by past price history and hence by previous excess
demand; that excess demand results from excessive monatary
growth and therefore excessive monetary growth past and pres=-
ent in the root-cause of inflation.18 Cnly monetary growth
matters. Fiscal stimuli will only generate a temporary effect
on inflation. Inflation-unemployment trade-off exists only in
the short run.

Changes in monetary growth, by causing divergences be~
tween actual and expected rates of inflation can generate
large and protracted transitory changes in excess demand and
associated real wvariables., In the long run, however, expecta-
tions will be fully fulfilled, and money growth will influ-
ence only the rate of inflation. Monetary growth cannot
affect real variables in steady state equilibrium.l9 Thus
according to the temporaries theorem20 monetary impulse in-
fluences employment and cutput only in the short run. The
long run, money wages and market rate of interest will adjust
to the higher rate of inflation and the real effect will dis-

appear.

Imported Inflation

There is a general agreement that the major source of

inflation in the international economy is the secular infla-
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tionary trend in developed market economy countries. There-
fore, a brief overview of those features of the developed
market economy countries that make them prone to inflation is
particularly important.

The secular inflationary trend in the 0.E.C.D. countries
is associated with cercain institutional characteristics
withip the country, namely industrial concentration, indus-
trial unionism, and protection accorded by government to var-
ious sectors to prevent the elimination of high-cost indus-
tries. These institutional elements have resulted in a down-
ward inflexibility in factor and product prices, Thus while
prices rise during an upward swing of the business cycle, the
downward phase is not accompanied by a commensurate fall in
prices, Moreover, the downward inflexibility of prices
implies that changes in relative prices generally result in
rising overall price level.

The developed market economies are vulnerable to price-
wage spirals whenever a surge of demand or any other factor
drives up the cost of living. Kosters (1978)21 observed that
without a parallel reduction in average wage increases, in-
flation can be suppressed only temporarily, Wages in the
less unionized industries are more responsive to cyclical
forces than among the highly unionized industries. This dif-
ference in responsiveness and timing of its effects are influ-

enced by the spread of cost-of-living escalator provisions in
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multi-wage contracts.

Stressing the role of labor unionism on the inflationary
process, the author maintains that the labor market environ-
ment will always raise the risk that an expansionary aggre-
gate economic policy will largely be translated into higher
inflation and smaller increases in employment and production
than intended. In conclusion, "clearly no more than a tempo-
rary reduction in inflation can be achieved without a parallel
reduction in the rate of wage increases. The apparent in-
sensitivity of average wage increases to cyclical changes in
output and amployment"z2 simply spells a sustained . inflation-
ary phenomenon.

In spite of the above structural considerations, no in-
flation can persist indefinitely unless it is validated by
sufficient expansion of aggregate money expenditure to main-
tain high levels of resource utilization. In the O.E.C.D.
countries, then, inflation cannot be regarded as simply in=-
stitutional or market structure phenomenon. But to a larger
extent, it is also a monetary phenomenon. The present-day
concern of the less developed nations is that inflation is
becoming an acute international phenomenon and price pressures
are being transmitted from country to country in a variety

of ways.
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Chapter 2
THE MONETARIST MODEL

The monetarist hypothesis contends essentially that the
various rates of inflation in various countries can be best
explained by the respective rates of growth of money supply
per unit of income, Thus according to this schocol, inflation
is basically a monetary phenomenon. Therefore, there could
never be a rapid rise in the rate of inflation without a sig-
nificant increase in money supply. Without substantial mone-
tary restraints there could never be a lasting solution to a
serious inflation problem,

A simplistic monetarist model was developed in 1963 by
Harbarger23 to analyze the causes of inflation in Chile.
Harberger's model specified that
P, = by = by¥, +bM 4+ bM _,+bA +bW (2.1)
where P_ = rate of change in the price level
= rate of change in real output
= rate of change in money supply
= expected rate of change in the price level

W,_ = rate of change in the wage rate.

The H;rberge: model was subsequently used by Carlos Diaz-
Alejandro and Adolfo D1a124 to study the inflation in Argen-
tina; later on, in 1974, chal25 extended the model to the 13
Latin American countries. In Vogel's study the estimated

equation is given as follows:



1 _ 1 : 1 1 1
Po =k +dm_ +em . (1+a)y + DIFL.1 =P o) (2.2)
p 1 e
where [P, _, - Pt_zl = Proxy for AP,.

In this chapter, the Harberger model will be empirically
tested and analyzed. 1In the next chapter another version of
the monetarist muael will be tested and analyzed for the
Nigerian economy to assess, more strictly, the relationship
between money supply and prices in Nigeria. The model to be
used in this chapter will be the one developed by Holden and
Peelzs in 1978 to study the relationship between money and
inflation in Latin American countries.

Theoretical Framework

The central core of this study is the explanation of
movements in the rate of inflation. Both annual and quarterly
rates of inflation will be considered. This study will thus
seek to explore the dynamic process by which monetary expan-
sion has its effects upon the level of prices; to study the
role of past acceleration of inflatlon upon current rate of
price changes and to some extent, the effects of wage charges
on the inflationary process in Nigeria.

The variable %o be explained in this study is the rate
of changes in prices. This variable has been chosen over the
general price level (C.P.I,) because there exists a strong co-
efficient of determination between the quantity of money and

the price index. The simple explanation of the phenomena is
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that there is a strong upward trend in both variables. Thus
the use of variations in the rate of inflation as the depen-
dent variable represents a more challenging task and can
better establish a more dependable line of causality between

the variable to be explained, and its explanatory variables.

The Use of Annual and Quarterly Data

During the neriod under study, the estimation of the
model based on annual data showed a general upward trend in
price changes. But the existence of substantial serial cor-
relation is rather disturbing and one may begin to wonder
whether some explanatory variables might not achieve statis-
tical significance because their broad movements are similar
in shape to those of the rate of inflation rather than be-
cause of any systematic relatlonship.27 Although the use of
quarterly did substantially reduce the problem of serial cor-
relation was substantially reduced the coefficients of deter-
mination and the goodness of fit was very poor. The time path
of the quarterly data was very bumpy. This could be inter-
preted as signifying seasonal variations in the rate of infla-
tion which could substantially reduce the explanatory power
of the variables. One explanation for the poor fit associated
with the gquarterly estimate could be the unavailability of
data. There are no quarterly data on G.N,P. for Nigeria,

Several methods were tried to link the annual rate of change
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in G.N.P. to some steady variables that were available on
quarterly basis. One such effort was based on the assumption
that the real rate of growth of G.N.P. was best proxied by the
rate of growth of industrial production. This was tested by
regressing the annual rate of growth of industrial production
against the annual rate of growth of ¢ ,N.P., and the result
was as follows:

Y = a + bX (2.3)

where vy = real rate of growth of GNP
a = intercept
b = constant
X = rate of growth of industrial production.

This result was then applied in estimating the quarterly GNP,
But the fit of the model on gquarterly dates was poor,

In another effort, the guarterly estimates of GNP by the
Central Bank of Nigeria was applied, But the problem with
these figures is that they cover only the period 1963 to 1972.
This excluded the most crucial period of this study, which is
the period 13970-78., The estimation of the model based on
this estimate of GNP showed a poorer fit and higher serial
correlation, It might therefore be concluded that due to in-
adequacies associated with data collection the model could
not be satisfactorily tested on a guarterly basis. Although
the use of quarterly data did not improve our quest for
higher level of significance of the explanatory powers of the

independent variables, it at least satisfied the natural urge
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in the study of dynamic movements, which is to have explana-
tion which applies to short spans as well as long onas.za

Allowance for the Effects of Past Chaages
in Money Supply on Current Prices

It is a generally accepted dictum of the monetarists
that the effects of increases in money supply on the price
level do not occur instantaneously. In this respect, money
supply with different lag periods are introduced as explana-
tory variables to capture the lag-patterns of money supply.
We may then write that
& RER 8 B (2.4)

P, = b,  + blut + b + b

t = Po Me-2 g 1%p-i

where: Pt = percentage rate of changes in prices during
the period (t)

Mt = percentage rate of change in noney supply during
the period (t)

M = percentage rate of change in MS for the

L previocus period
Z, = all other variables.

In measuring the speed of adjustment of the inflationary
process to changes in money supply, we examine the coeffici-
ents bl' bz, b3 in the above specifications. If b1 > b2 this
could be interpreted to mean that much of the adjustment takes
place during the current time period and vice versa. The time
period taken for coefficient of lagged MS to approach unity
measures the time period necessary for variations in MS to
express its full impact on prices. If bl + b2 + b3 = 1,

then it may be said that it takes 3 years, using annual data,
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penditure on real assets will increase and this leads to the
bidding up of already increasing prices. Therefore when cost
of holding cash p°+>real cash balancet~Md. +and expenditure
++Bt,

Allowance for the Effect of Wages

The effect of wage changes on the inflationary process
is a subject of controversy among experts in the field, On
the one hand it could be argued that wagesz simply responded
passively to inflationary forces that were essentially mone-
tary in origin. The other contention is that wages played a
more active role in the inflationary process. Thus the line
of causality ran from wages to inflation.

Recalling the central monetarist proposition that infla=
tion is essentially a monetary phenomenon, wages from this
point of view play only a passive role in the inflationary
process, and once monetary variables have been adequately
taken into account, variations in wage rate will not play any
significant rcle as an explanatory variable of the inflation-
ary process. On the other extreme, beliewvers of the coat-
push theory would claim that wages represent the single most
important variable cost element in the production process,
Based on this, variations in wage rate are viewed as the
principal explanatory variable of price increases. Further
arguments on this issue will be reserved for the experts on

the subject. It will suffice to note in the empirical study
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The problem encountered in the astimation of W.1 and W,2
was in the data c¢ollection. The only souzce of data for wagea
in Nigeria was the Year Book of Labor Statisties 1979, p. 400.
Data here were given in averagc wage rate per day. The fiqures
were then nmultiplied by 360 to obtain the annual wages.
Pericdic variations in wage rate (Wt) were calculated by
extracting the percentage rate of change. The figures ob=-
tained reprasent (Wt) in the above eguaticn. The astimations
of aquations W.l and W.2 showed i: following results:

L4
W, = 2.12 + .15%, w.1

W, = 6.7+ 627, + .257} w.2'

The fit of the abova regressions is rather poor. Using
such results in estimating wages for the model during the
period in which data for wages axs not available represants a
rather saricus problem. The same problem manifested jtsell
in the caleculation of the quarterly rats of changs in wages.
It is thersfors noted here that the variable {W:) in the
modal represents eatimated wages, based on just a faw data
points. Based on this, its explanatory power of tha infla-
ticnary process could ba gresatly diminished. However, in the
absence of further information on the ;ariable, it is con-
cludeé that the predictive power of the modal as a whole cauld
be 5igni£icantly improved should more dependable date Leczme

available,
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Allowance for Variations in Income

It is generally an accepted fact among economists that
variations in real GNP should influence the rate of inflation
in an opposite direction. One of the most difficult problems
in this study was to specify and estimate an equation for the
GNP in Nigeria on a quarterly basis, Several attempts were
made, but the estimated equations gave estimated data with
a poor fit in the general model.

In a final effort to resolve the situation it was de-
cided to estimate some of the important multipliers in the
Higerian economy with the hope that some variables with a
steady relationship with the GNP might be found, whole fiqures
are available on a quarterly basis. The method used was
based on a similar work on Xenya by Puffer and Kantarelis.lo
The results of this work are shown in tables 1 and 2.

Although this work did not shed any appreciable light
into the estimation of the guarterly real GNP, it does con-
tribute significantly to the understanding of the Nigerian
economy, and the behavior of major econcmic variables,

Data

The data used are those reported in the International
Financial Statistics. The observation period was 1952 to
1978, giving 26 observations. The quantities are expressed
in Nairas, the national currency of Nigeria. The method of

estimation is ordinary least squares.
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TRANSPOSE OF THE INVERSE MATRIX OF THE COCFPICIENTS OF THE ENDOGENOUS VARIABLES

5::?:::::‘?:‘ L 14 I: c: :: ", r: %

the sjuations
"": 2.17915% 2.10315 L.6964 1.22019 0.50734 0.56030 |0,40674 a.071%9
l’!: 1.21517 2.1731% L.75447 | 1.27024 0.52608 0.57947 | 0.42047 0.04013—
‘YE 1.50679 1.45619 2.17518 | 1.57481 0.45040 0.71041 10.20177 G.Dl!l‘l_-
I"I 2.0012 1.01231 1.62313 | 2.1751% 0,.898)) 0.99220 [4.28912 Q.MII’__
Rr: 0.84778 0.62622 0.5051% |0.3164%7s 0.0408%4 ] 1.1309% (-0.1211) -a.nuu_—h
‘“t -2.1751% =1.1031%) ~i.6d64 |=1.22019 |-0.50724 [0.43971 [=0.4067% |-0.071997
IT: =1.50879 =L 45691 =2,17%15(=1.5748) |=0.6%50)9 |=0.71841 0.7182) =0, 34545

=-1.21%37 “2,1751%) =1,79447|=1.27024 [~0.52481 [=0.57947 =9.42087 {0.99377
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The estimation of the Harberger Model for Nigesria gives
the following results:

P -14.6+.20Mt+.24H

+, .
. 184, _,+. 19M

e " =
+.52?t-5.7d .lOYt

t=1 t-3 -

(2.36) (3.6) (2.6) (1.8) (2.6) (2,1) (2.1) (1.8)

Det. = ,005 DW = 1.7 Rz = .87

where Pt = annual rate of change in price level

Mt = annual rate of change in money supply

Mt~l = annual rate of change in MS with one-year lag

= variations in MS lagged 2 years

t-2

H-
M 3= variations in MS lagged 3 years
P: = expected cost of holding cash

Wt = annual rate of change in wage rate

L, - annual rate of change in real income
(t) values in parenthesis
D.W, = Durbin Watson Statistic

Det.=Determinant which measures the level of serial correla-
tion.

In this regression, the intercept of 14.6 is rather high,
This means if the impact of all other variables are frozen,
inflation will increase by 14.6% per year. All the variables
carry the expected signs except vayes. The wage coefficient
which stands at 5.7 is very high, and the (t) value of 2.1 is
significant at 97.5% confidence level. The problem with the
estimated wage rate due to absence of data (previously ex-

plained) must have accounted for the unexpected sign. All
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other variables are statistically significant at 90% confi-
dence level. Other regressions with the Harberger model are

given below.

L P,o= 1.1+ .17M, + (18K ) + .09M _,
(0.78) (2.91)  (2.5) (1.5)
Det. = .37 DW=1.8 R’ = .77
H.2 P, =2.12 + .21M + .18M, , + .05M , - .12v,
(1.5) (3.6) (2.6) (0.9) (2.0)
Det. = .28 DW= 1.8 R? = .81
Ho3 Po=l.4 4 224 + L18M ) + .004M, ) + .08M, o - .10,
(.99) (3.85) (2.67) (.06) (1.38) (1.87)

e
+. -
12P0~ 11

H.4 Pt']“49 + .23Mt + .14M -

+ 024 _,+.09M

t-1 t-3

(1.01) (3.87) (1.57) (2.48) (1.51) (0.71)0.9%0)

Det. = .08 DW = 2.05 Rz = ,83

e
H.5 Pt'5.9 + '20Mt + .20M + .12Mt_2+141’t- 1.6W, - .12Yt

t-1

(.48) (3.1) (1.85) *1.04) (0.62) (0.64) @.97)

Det, = .05 DW= 1,7 RZ = .81

e
H.6 P _=14.6+.20M +.24M +.18Mt_2+.19Mt_3+.521=t--5.7wt

& t-1
(.238) (2.6) (2.6) (1.8) (2.6) (2.1) (2.1)
- .1OYt

Det. = .005 DN = 1.7 R = .87 (1.8)
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Equation (H.l) attempts to estimate changes in price
level in terms of variations in money supply and lagged
changes in money supply. All money supply components are sig-
nificant at 90% confidence level., But the r? is rather low
at .77. When the real GNP variable is introduced in (H.2),
Mi_o loses its significance, and its coefficient is much
lower. The introduction of a third period lag in money fur-
=2 £-3 itself is
significant only at 90% level of coufidence. And the Rz is

ther reduces the significance of M while M
improved from .81 in (H.2) to .83 in (H.3).

The introduction of wages (wtl and acceleration of prices
P: as explanatory variables improved considerably the level
of significance of all the variables, They are all sig-
nificant above 95% confidence interval.

The explanatory power of the equations is gocd; however,
the coefficients of real income are significantly different
from (-1) which can be interpreted to mean that a 1% increase
in real income will generate a less than proportionate re-
duétion in price level. The coefficient of both current and
lagged changes in money supply are statistically significant
and their sum is not significantly different from one. This
can be interpreted to mean that a one percent increase in the
quantity of money would cause approximately one percent in-
crease in prices. This confirms the central core of the

monetarist hypothesis embodied in the Quantity Theory.
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Measuring the Speed of Adjustment
From the Harberger Model and its estimated eguation re=-

stated here for the purpose of clarity:

Pt =a + bﬂt + blM.t_1 + bz“t-z + b3Mt_3+*“+ bizi
where zi = all other variables.
P o= 14,6 +.20M +.24M , +.181, , + .19M 4 + <°° (H.7)
it can be observed that
b < b1 > b2 < b3 (H.8)
(b + bl) > tbz + b3) (H.9)
b + bl + b2 + b3 = ,81 (H.10)

The expression (H.8) indicates that the greatest re-
sponse of prices to variations in money supply takes place at
the end of the second year. It declines at the end of the
third period, but however becomes slightly higher at the end
of the fourth year. (H.9) indicates that the greater overall
adjustment takes place within the first two years. From
(H.10) the sum of the coefficient is .Bl. This means that
the three-year lag period does not capture the full impact of
monetary changes on prices. Further extension of the lagged
period to M__,, of M__o, might bring the sum of the coeffi-
cient closer to unity. Since .81 is not significantly dif-
ferent from (1.00) it could be concluded here that it will
take approximately four years for variations in the money

supply to exert full impact on prices.



i1
Using quarterly figures for the period 1963 to 1973, the
regression equations were reestimated. Data were collected
from the fourth quarter of 1963 to the fourth quarter of 1973,
This gives a total of 37 observations. This period was
chosen because it is the period covered by Central Bank

quarterly data on the Nigerian GNP. The results are as

follows:
P, = 1.3+ .003M + .13M, _, - .08Y (H.11)
(2,5) (.05) (2.6) B
Det. = .73 DW= 1.7 R = .21
Pt = 1.0-+.02Mt-*.lont_l-f.lont_z --.GSYt (H.12)
(1.9) (34) (2.3) (2.1} (1.1)
Det. = .60 DW = 1.4 R> = .30
a
P, =.98+.03M +.,11M _, +.09M _,+.15P ~-.l4Y (H.13)
(1.8) (0.6) (2.2) (1.9) (1.0) (0.9)
Det. = .44 DW = 1.6 R> = .33
e
Py=1.7=-.024 +.124 , +.22P =~ .17W =~ .06Y (H.14)

Det. = .34 DW = 1.9 Rz = .25

But the explanatory power of the above eguations is ex-
tremely low. The highest Rz is .33. The Rz for the complete
Harberger Model given by equation (H.14) is .25. However, I

the high level of multicollinearity defined by low deter-
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minants in the annual data has been appreciably reduced. Due
to the poor performance of these equations a different method
of estimating the GNP on quarterly basis was considered.

There is some agreement among economists that the index
of industrial production is a good proxi for real GNP. When
this was tested for Nigeria, the regression result showed:

Y ow 3093 4+ 53K
(.49) {2.1)
where Y = rate of change in real GNP
X = annual rate of change in industrial production
n=12 DI = 1.8 Rz = .31

The result of the above regression is not encouraging.
However, for the sake of academic curiosity the rate of
growth of industrial production was used as a prox variable
for quarterly GNP. The estimation of the model based on this
assumption is given below in equation (H.15).

P = B74.05M +.17M _, +.07TM ,+.48W - .12Y (H.15)
(.29) (1.1) (2.2) {1.3) (.45) (1.1)
Det. = .5 DW=1.9 R’ = .45

In general, the quarterly study gives no appreciable re-
lationship between the rate of price changes and the explana-
tory variables represented in the model. The results here
are similar to the findings of Harberger on the Chilean in-
flation. Further studies on the guarterly figures will be

a subject of further research when better data on quarterly
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GNP should be available.
Conclusion

In this chapter the inflationary process in Nigeria has
been studied using a simple monetarist model formulated by
Arnold Harberger for the Chilean economy in 1963.

The Harberger Model has done reasonably well in expluin-/i,
ing the inflationary process in Nigeria. But for the guar-
terly study which lacked adequate data, the explanatory power
of the equations is good and the results are reasonable. A
comparison of the empirical results in the study with that

originally obtained by Harberger for Ch11931 shows great

similarities.
= - ’- -
Po = 14,6+ .20M +.24M, ) + 1BM _+.19M, ,-.52P-5.7W -.10Y,
(2.36) (3.6) (2.6) (1.8) (2.6) 2.1 2.1y (1.8)
R2 = .87

Harberger's estimate for Chile showed:

Pt'-l.IS—.89Yt+.70Ht+.29M +.1GAt+.13Ht

t=1
(9.56) (.32) (.18) (.18) (.14) (.22)
R? = 0.87
The Rzl are surprisingly identical, The student (t)
values are generally higher in this study than in the Chilean
case. The quarterly estimation of the model display the same
close similarity of empirical results. These similarities in

empirical results confirm the generality of the model and its

broad applicability to developing econcmies,
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Chapter 3

THE RELATIONSHIP BETWEEN MONEY SUPPLY AND PRICES

In chapter 2 the basic monetarist model of inflation was
presented and empirically tested for the Nigerian economy.
The model used was one constructed by Arnold Harberger for
Chile in 1963. The regression results were generally good
and reasonable, confirming the basic tenets of the monetarist
thesis. Some of the criticisms leveled against the Harberger
Model are that it includes some variables that are not strictly
monetarist in nature. Vogel (1974) argued that the wages
variable was structuralist in nature and its exclusion from
the model could not significantly alter empirical results.
Another problem with the Harberger Model is that money supply
was treated as an exogenous variable. But in a country like
Nigeria where economic development is a major policy objec~-
tive of the government and where deficits are financed for the
most part by the Central Bank through money creation, the
assumption of an exogenous money supply could not be totally
justified, 1In view of the above, further study of the rela-
tionship between money supply and inflation in Nigeria could
be useful,

In this chapter the relationship between the rate of in-
flation and variations in the rate of monetary expansion in

Nigeria will be examined. The results obtained here will be
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compared with the empirical results reported earlier. The
analysis presented here is based on a model developed by
Holden and Peel (197%). The leading spokesman of the mone-
tarist school, Milton Friedman32 (1968, 75) reflected that
once inflation is fully anticipated, then the rate of infla-
tion will fully reflect changes in money supply. Thus the
central core of the monetarist proposition is that "in the
long run when actual and expected rates of inflation are
equal, the rate of inflation will be independent of real
forces in the economy and will be given by the rate of mone~
tary expansion net of income elasticity of real balances
times the trend (assumed constant rate of real output

33 The monetarists also believe that it does take

change) ."
some appreciable period of time for monetary changes to mani-
fest themselves in price changes. Thus in the short run
there may be no significant relationship between inflation
and money supply per se. However, in this model the nature
of the short-run relationship has been derived as a reduced

form from the monetarist model of the economy.34

The Demand for Money
It is a well-known fact among economists that when prices
are expected to rise, then the opportunity cost of holding
money is expected to increase because of the anticipated de-
terioration in the purchasing power of money. Harberger

{1963) then postulated that the opportunity cost of holding
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money is best proxied by the expected rate of inflation. The
same idea was adopted by Diaz (1970) and Vogel (1974). Based

on this empirical foundation the demand for money equation is

given by:
d e
M, = P, Alapt + ALY, (3.1}
where: Mi = proportionate rate of change of money demanded
P proportionate rate of change in prices
ﬁPi = proportionate rate of change of expected prices

Ye = proporticnate rate of change in real output

Ay +ik, = constants.

1772

The Augmented Phillips Curwve

It is a simple matter of economic logic to note that
changes in nominal income could occur as a result of changes
in the rate of inflation or changes in real output or both.
Thus, acecording to the authors, the Augment Phillips Curve
represents an element in the monetarist theory which gives
the split of ncominal income changes between inflation and out-
put,. Thus, when the actual and expected rates of inflation
are equal, output is egual to its trend level. Hence output
change is independent of the inflation rate. Output will
deviate from its trend level only when there is unanticgipated

inflation.35 The Augmented Phillips Curve36 is given by the

equation

[
- =p .
P log[Y'l t {3.2)
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where: Y = lavel of real butput '
Y* = level of trend cutput

percentage rate of change in the level of trend

Y* =
real output and is assumed constant
h = positive constant. . .

Expectation is assumed to be adaptive expectation speci-
fied as:

€

e
P, = P, - P}, (3.3)

where: § = memory coefficient.

Equation 3.3 implies that the expected rate of inflation
" is a weighted average of past actual rates. Used initially by
Cagan.[a?f {19%6), Harberger (1963}, Vogel (1974). '

' If, like Vogel (1974}, we assume a non=instantaneous
adjustment of demand and supply of money, then the adjustment

mechanism will ba apecified as:

s s
alogi%?l = 7 [log T%?Tt . - log T%?Tt l] (2.4)

where: P = level of prices
Md.ua = levels of money supply and demand
T = positive constant

log = natural logarithms

Equation {(3.4) implies that when the ratic of desired
cash balances {or velocity) exceeds the actual cash balances
the actual cash balances will adfust in the desired direction.

A combination and manipulation of eguations 3.1-3.4
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and money supply and their lagged components. For the purpose
of completeness, guarterly regressions were also examined.
Price chanjes are measured in tesms of changes in the Cun-
sumer Price Index (CPI), The money supply component used in
this study is M. All guantities are expressed in Nairas,
the national currency of Nigeria, The source of data is the
International Financial Statistics (Year Book 1980). The
method of estimation is ordinary least squares. The regres-
sion results are given below.

The estimation of {3.5)1 is given by

9t
=784 ,15M, + .21

+.1M™ - .14P

M, .269

+ .27Pt_3 (3.6)

t-1 t-1" 2

(.47) (2.8) (2.0) (1.4) (-0.5} (-1.0) (1.6)

n=24 Det.=.02 DW=2.2 Rz-.SO

In the regression equation (3.6} the intercept is very

low and insignificant. The given 24 degrees of freedom Ht

and M with (t) statistics of (2.6) and (2.0) are signifi-

=1

cant at approximately 95% level of confidence while Ht-z with

a (t) statistic of (1.4) is not so significant. Variations

in previous years' prices Pt—l and P are both negative and

t=2
insignificant. P __, is positive but insignificant at 90%

level of confidence. There is some degree of multicollinear-

ity measured by the low determinant of (.02) with an R? of

.80 which means 80% of the annual variations in prices can be
explained by the above equation.
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When a third period lag in money supply mt-.‘!, is intro-

duced, the result shows that

e
1.9+ 17M +.26M, _,+.21M, #.27M =43P -.54P _,-.16P _,
(3.7)
(1.2) (3.0) (2.6)  (2.0) (2.2} (=1.5) (=2.0) (=0.7)
R? = .84

In (3.7) the (t) statistics for the money supply vari-
ables are all significant at above 95% level of confidence.
The sum of the MS coefficients is .91 which is not signifi=-
cantly different from 1.0. This can be interpreted to mean
that it will take approximately 4 years for prices to adjust
fully to monetary impulses and the greatest adjustment takes
place in the fourth year. The slowest adjustment takes place
in the first year, This confirms the monetarist proposition
that in the short run, there may be no close correspondence
between monetary expansion and the rate of inflation per se.
The Rz improved (from .80 in (2.6)) to .84, Other regres-

sions using this model are given below.

P, = .96 % .17M + (19M, . + .OM, o (3.8)
(.69) (2.9) (2.6) (1.5)
Det. = .36 DW= 2.0 R = .77

P, = .26 + (18M 4 .19M . + .03M _, + .l0M ., (3.9)
(.18) (3.2) (2.7 (3.6) (1.7

Det. = .21 DW= 2.1 RZ = ,79



41

P = .78 + .17!‘1t + .21M (3.10)

" + .05p _; + 129

t-1 t-2

(.48) (2.6) (1.9) (1.9) (0.7)

Det. = .11 DW= 2.0 Rz = 7%

Pt-1.3+.lGMt+.21M + 13“:—2-'09Pt-1-'08p (3.11)

|- t-2

(.78) (2.5) (1.9) (1.1) {~.3} (=.3)

Det. = .02 DW= 2.0 R® = .77

P =.56+.17M +.25M _,+.05M, . +.11M (3.12)

t=1"" t-3"

(.38) (2.9) (2.4) (.65 (1.7)  (=.77)
Det. = .03 DW= 2.0 R’ = .80

?

t

-.15+.17Ht+.25M 21M +.21M

gagte 21N, (3.13)

=.37p,_,=.52P,

- 2

(L.1)(3.0) (2.8) {2.6) (2.7 (-1.4) (-2.0)

Det, = .006 DW = .20 Rz = ,B4

The regression results using quarterly data were very
poor. The st were very low. The (t) values for both mone-
tary and price variables were generally insignificant. These
poor results can be interpreted to mean that in the short run
monetary impulses may not exert significant impact on price
level. It takes some time for variations in money supply to
produce an apprecialble impact on prices. This represents
another confirmation of the monetarist proposition that in

the short run there may be no close correspondence between
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the rate of price changes and the rate of monetary expansion.

Some of the results using quarterly data are given below.

P, » 1.3 - .02, + .07, . + 13, ~ JOTM _, (3.14)
(2.2) {=0.3) (1.6) (2.7 (-1.5)
2

Det. = .82 Dw = .14 R™ = .32

Pe (3.15)

-1.9+.018t+.06M +.10M -1,0M +.30P .14Pt_2+.139

t-1 t-2 t-3 t=1" t-3

(1.9) (-.2) (1.1) (1.9) (=1.8) (1.6) (-0.7) (0.7)

Det. = 27 DW= 1.7 R> = .39

P,=1.1+,01M +.09M _ +.11M . +.15P _ -.20P (3.16)

1 2 i t-2

(1.7 (.38} (2.0) (2.1) (.90) (=1.1)

Det. = .59 DW= 1.7 R® = .31

The stability of the estimates of eguation (3.5) can be

examined by setting

A=K+ A M o+ AM L+ AM (HP.1)
By solving the difference equation
P = A+ AP ) + NP 5 + AP, 4 (HP.2)

where K, 1, 11-15 are estimates of the constant term 1, Al-xs
in equation (5). The general solution of equation (HP.2) for
a constant rate of change in money supply {(A) will be of the
form:

t

- t t
P, ko + ka4 kzaz + k3l3 (HP. 1)
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where a, a,, and a, are roots of the difference equation. 1In
the special case where the roots are complex, then (HP.3)
becomes

+ bt[B ct + D

t
P, = kg *+ k8 cos sin

" 0 1*1 ct] (HP.4)
where B, D, and ¢ are constants., From this analysis (HP,4)
indicates that for a policy of constant rate of change in
money supply the rate of change in prices will be cyclical in
the short run, and the size of the fluctuation will depend
upon the relative sizes of the constants. ko can be easily
shown to be proportional to A; thus if a, b, and c have
modulus less than unity, then in the long run the growths of
prices will be related to the rate of change in the money
supply. We now present an empirical estimate of the above
equations for the Nigerian economy.

For the purpose of simplicity we shall be using a 2nd
order homogeneous difference equation instead of a third
order equation as stated above,

The equation to be estimated in this case is given by
(3.13).

P

t

=1.5+.17M +.25M, _ +.21M, o +.21M

1 xd P (HP.5)

31 P

t-3"
(1.1)(3.0) (2.6) (2.00 (2.7) (1l.4) (2.0}

Rz = .84

Setting k = .17M, + .25M__, + .24 _, + .21M . (1P.6)
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Substituting the values of ry and I, in the complementary

equation,
Yo = AR + B,RY = A I1 + v, 1% ¢ A (L - v)E {14
whare (1 + vi]t = Rt{coset + i sinét] {15)
£ t .
and L~ vi) = R [cosBt ~ i sindt] {18)
The general solution will be given by
¥a + Yp
=A Rt[cosat + sindt] + A Rt[coset - i sinet] + & (17)
1 2 1.89
t t t _ t k
*A1Rcesot™1%1 sinst*PoRcoser T PRy siner * T3 (18)
t t k
= RosecB1¥A) + Ry cinee(d) ~ A1 + 1753 (19)
From equation (19)
let Al + AZ = }\3 {20}
and EAl - az}i - A4 (21}
Then egquation {19) becomes
£ t k
Pe = R [3c0s8t * ® Pyginet! * 1783 (22)
2
by + 4dh., = b
But R = /B, = 12 4 v =2 32 22 t23}
2
=-b b, - b
1= —zl s V=" % {24)
for R = -"‘5'2' = /53 .72 {25)

since b1 = .37, b2 = 52,
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ib, - b
2 1 2.1 - .14
v o= - 26
2 2 (26)
b
1 -, 37
lw=— = -,19
3 2 =2 (27
v oo LTE
sin 9 = E .—ﬁ' _3:93 {28)
oo LR
cos 8 = ]_l -ﬁ"z' .26 {29)
sin 8 = 1.03 ® 1
. % (30)
cos 8 = -,26 % 0 8=
From equation (22)
t t k
Pt i [A3c088t] % Iasinet} Y1
given that
Pe
-1.5+.17Mt+.25Ht_1+.2lﬁt*2+.2lxt_3-.37Pt‘1—.529t_2
and 1.5 + .l‘mt # .2SHt_1 * ‘21Ht—2 + .21ut_3 =k {31)
for a constant rate of change in money supply, then
M oM g "N g+ ¥ =2 (32)
oo k= 1.5 % 17X + .25) + 21X + L2)1)
(33)

= 1.5 + 84X,
Assuming a 25% annual rate of increase in money supply,

then = ,25

and k = 1.5 + .84(,25) = 1,71 (34)
—3
Substituting the value of k in equation (22},
g - > 4y
P, =R I‘A3coset) + A lsindt)] + =57 (35)



- t
Pt R [A3coset . A4sinﬁtJ +1.92
-
A t =0
P, o= .72%A. (cosT®) + A, (sin IE)] + 1.92
0 3 L i 4 2
Po =30

But t = 0 and equation (30) becomes

.?20[33 cos 8 + A, sin 8] + 1.92

=1 o
o Py = Ay + 1.92.
But Po = 30 (given)
Jo30= 13 + 1,82
33 = 28.08

t - 1 Tt . Tt
A~, t=1, then Pl .72.[A3icos -74+A4(31n ~I41+1.92
P1-40 Py .72[A3 cosg + 34] + 1,92
= A‘ + 1.92

S, 40 = A, + 1,92

4

A, = 38.08

1

Substituting the values of A3 and Ay in the general

solution, equation (22) becomes

t
P, = .72 [21'9co

t

Tt
Tt o+ 39.1 sin -] + 1.92
ol i
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(39)

(40)

(41)
(42)

(43)
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could give rise to self-generating inflation. The estimation
of the second order difference equation with complex roots
given by:

t

p. =R [(A ) + )]; RE <1 = .72,

t Jcosft Ad sinft

So the time path is stable and the adjustment process will be
slower, the larger the absolute value of R. With an R = .72
the speed adjustment can be evaluated by examining how long
it will take for R to be less than 0.1. In this case, it
will take 8 years. Thus an increase in the rate of growth of
money supply will cause a proporticnate increase in the rate
of inflation after 8 years (after 8 years, Rt = .?1a = ,07).

If the modulus of R was greater than one (|R| > 1), then
the adjustment path could have been typified by dynamic in-
stability and the process of inflation could have been de-
scribed as self-generating as in the case of Artentine with
R= ,98 % 1,

The problem of multicollinearity shown by low deter-
minants in the regressions casts some degree of uncertainty on
the estimate of (R). As a result, the precise conclusion on

the adjustment is at best to be regarded as illustrative.
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Chapter 4
THE STRUCTURALIST APPROACH TQO INFLATION

The structuralist theory is based on the premisa that
developing countries are characterized by various rigidities
associated with inelasticity of agricultural output and bot-
tlenecks in imports. Another aspect of the structuralist
theory hinges ¢n the belief that there exists a struggle
between confliting interests--between government, business,
and labor. This aspect generates inflation via the cost push,
profit push, and money supply hypothesis.

Under the agricultural lag hypothesis the demand for
food supply is a function of population growth, the growth in
per capjita income and the degree of urbanization. For a num-
ber of reascns the agricultural sector does not respond ade-
quately to the rising demand for food products. Consequently
axcess demand for food products exists, In the absence of
price controls, food prices will rise, thus setting the stage
for a- inflationary spiral.

The import bottleneck hypothesis stipulates that, other
things being equal, developing countries will experience dif-
ficulties with their balance of payments over the long run.
This is due to the fact that their exports consist essentially
of primary products and thus subject to low income elasticity
of demand. Their imports from the industrialized naticns on

the other hand are of high income elasticity of demand. The
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decline in their external position provokes import restric-
tion and domestic import substitution. Thus via the mecha-
nisms of excess demand assoclated with import restriction and
demand shift associated with import substitution the infla-
tionary situation is greatly accentuated.

Instability in the foreign sector of developing countries
creates inflationary pressure in two ways: (1) improvement in
the foreign sector raises per capita income and thus generates
demand-pull inflation, (2) deterioration in the sector exerts
cost-push inflationary pressures. Both types of inflation
are said to exist in developing countries.

Another important building block of the structuralist
school is the Sectoral Demand Shift Theory of Inflation. This
theory maintains that in a growing economy demand keeps shift-
ing from one sector to another and that prices rise readily in
the sector to which demand has shifted but do not fall as read-
ily in the sector from which demand has shifted. Consequently,
there could be a general process of escalation of prices based
on neither cost-push nor the pull of general excess demand.

On the relationship between structural inflation and
growth, some experts believe that a certain level of infla~
tion is necessary to encourage investment which is so vital
as a foundation for steady growth, especially for the develop-
ing nations. Bernstein and ‘Pacelga observed that "the normal

aperation of the economy should result in distributing and
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using income in such a way as to produce a close equivalence
between aggregate demand and the cost of producing total out=-
put including profit and tnxea.'39 lowever, in practice this
does not always happen, as government, business, or labor
sometimes attempts to secure a larqger part of the national
output than would ordinarily be their share. If other sectors
are not prepared to acquiesce in this increase in the share of
cutput by one sector, then all of the other sectors together
will be vying against each other to get a larger share of
the national output than production will provide. This,
according to the authors represents the basic framework for
an inflationary process, when aggregate demand for all pur-
poses like consumption, government expenditure, investment,
etc., exceeds the supply of goods at current prices.

For sustained growth to take place, the government must
provide adequate infrastructure and a general economic cli-
mate attractive to both domestic and foreign investment. 1In
order to accomplish this government expenditure will neces-
sarily increase more than taxes and public loans can accommo-
date. Consequently they may have to borrow, as they usually
do, from the commercial banks and from the central bank. If
other economic sectors, namely, labor and business, are un-
willing to contract their expenditure and investment by the
amount of these loans, then an inflationary process will be

initiated. Similarly, whenever investment by businessmen ex-
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ceeds savings and public loans and the additional investment
is to be financed by bank loans, other sectors, labor, in par-
ticular, must be willing to contract its consumption by the
amount of this additional investment or else an inflationary
process will be initiated.

If, on the other hand, labor were prepared to acquiesce
in a reduction of consumption and allow a shift in total out=-
put going into investment, then there will be an initial im-
pact towards inflation so prices will rise. With wages and
other non-profit incomes unchanged, consumption of the non-
profit earners will decline. Prices will rise and there will
hz a tendency for total consumption to decline to the extent
necessary for the additional resources that businessmen are
using for investment. When this happens, national income will
be distributed in favor of the investing public. This will
enable the businessmen to maintain thereafter the expanded
scale of investment without any further rise in prices. 1In
this circumstance, the economy should have established a tenu-
ous stability that might not be easily upset. This could re=-
sult in rising profits beyond the expected, which encourages
further investment and expansion.

The only way inflation could be initiated in a system
like this is that increasing investment will have the effect
of generating competition among producers for labor, thus

bidding up wages. If wages rise, then the expansion of in-
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vestment will tend to subside. In this case, the distribution
of income will revert approximately to its original pattern
and the inflation might have resulted in a once-for-all ex-
pansion of investment. On the other hand, if wages are
"forced” to remain unchanged despite rising profits, then

there will be a tendency for prices to fall.

The Structuralist Model: Theoretical Foundation

The foundation of the model tc be used in this study is

40 (1964). Garcia subdivides

based on the work done by Garcia
the economy into five sectors:
1) Agriculture
2) Manufacturing
3) Urban Labor Market
4) Foreign Trade
5) Government and Monetary Institutions.
The fivefold classification has been made to focus on
the contribution of each sector to the inflationary process.
The basic model is described below:
General Price Level Eguation:
P_ =P + BP + P (4.1)

€ At 3 & - Mt
Agricultural Price Eguation:

Pap = Py * N (4.2)
Industrial Price Equation:
Pr, = aW, _, +DbP,, _, +¢C (4.3)
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Industrial Wage Equation:

Wy =k + 4Py (4.4)

Import Price Egquation:

Pre = 9 * £y (4.5)

Foreign Exchange Price Eguation:

£, =P, *+ P, (4.6)
where pAt = rate of change of agricultural price
P, = rate of change of general price level
A

- rate of change of real agricultural prices
in response to real phenomena

PIt = rate of change of industrial prices

wt = rate of change of industrial wages

Py ™ rate of change of import costs

q, = rate of change of prices in foreign currency

!t = rate of change of the exchange rate

P, = rate of change of the real exchange rate in
response to factors such as the terms of trade
and growth of foreign or domestic income.

Combining egquations 4.1-4.6, we have a non-homogenecus second
order difference equation,

Pt - b?t_l
where 8, the R.H.S. constant, is defined by:

-ajp,_, =8 (a.7)

S¢

-ak+c+(%)&t+(7/5)l(qt+Pt]+b(qt_l+Pt_1)] (4.8)

Taking st as a given parameter independent of t, Garcia
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the only relevant parameter in S.

Lioi's Model
The meodel to be estimated in the study is based on

Garcia's theoretical formulation and the empirical work of

Lloi‘l (1974). 1In Garcia's formulation:

Pt = PAt + PIt + th (4.10)

Lioi assumes Pnt and PMt to be exogenous,

Pricing method consists of mark-up over variable cost.

PIt = ATVC (4.11)
where TVC = total variable cost.

TVC = ULCt + UIMCt_+ UDHCt (4.12)

ULCt = Unit labor cost

UIMCt = Unit imported material cost

U’DMCt = Unit domestic material cost
A-I = u = Mark-up coefficient
The industrial price equation may be written as:

PIt = ULCt + UIMCt + U’DHCt + Rt (4.13)

where Rt = residual.

Taking the first difference of equation 4.3 with respect

to time, we have:

P = Uict + UiHC + UDHCt + U (4.14)

It t t
Assuming fixed coefficients for the above variables (see
Cauas (1978)), equation 4 becomes:
Pr. = g,ULC, + qzuxuct + g,UDMC, + U (4.15)
In studying the behavior of the mark-up variable through
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time we hypothesize that firms acting rationally would assume
that a reasonable mark-up is determined by demand pressures

in the market. We can say that:

b, -Q
0. & PfaSaget

t Q )

t

where D, = demand for industrial products

Qt = supply for industrial products.
We can rewrite equation 3.15 as:
a i : 7 D, - Q
Py, = g,ULC, + g,UINC,_ + g UDMC, + P(Ta (4.16)

If we assume that the rate of change in unit domestic
raw material cost is the same as the rate of change in indus-
trial prices (Lioi), Equation (4.6) then becomes:

ULC, + g.UI ot - O, 7
¢ = GULC, + g UIMC, + F o (4.17)

Py

Assuming further that the unit imported material cost is

best proxied by foreign price level, then we can say that:

P

Dy = Q¢
t

It = 9 ULC, + g,PM, + F( ) (4.18)

The next problem is to find a quantitative measure of
the excess demand variable. One method would be to approxi-
mate it by the excess capacity function. But in this case
data collection will be difficult. Another method is to use
changes in the money supply or in the rate of unemployment.
But it is a country like Nigeria that is characterized by a

serious phenomenon of underemployment; unemployment becomes

an illusive term and cannot represent a reliable proxi for
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excess demand. Stein42 suggests that excess demand is deter-
mined by the rate of unemplovment and money stock per unit of
capital, the expected rate of inflation, government expendi-
ture, and a wealth variable. Laidler43 suggests that excess
demand is derived from money supply, real growth, and by
lagged values of excess demand. There is a general consensus
among experts in the field that money supply is a good proxi
for excess demand, e

In this study monetary variables, i.e., money supply and
its lagged components, will be introduced as a proxi variable
for excess demand; thus the excess demand variable (Ct) in the
next equation will be proxied by money supply.

The final equation for the estimation of industrial
prices now becomes:

Pr. = g,ULC, + g,PM_ + C, (4.19)

I1f we replace ULC, by W_ we have an equation for indus-

t t
trial prices similar to that of Garcia, given by:

- -

PIt = qlwt + gz?nt I} Ct (4.20)

wt = k + th_l + ijt (4.21)

To summarize the empirical model, we would state that:

Pp = Ppy + Ppp + Py (4.10)
where Pﬁt is an exogenous variable

Pre = 9qW, + gzPﬁt v Cy (4.20)
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y : e
W, = k + P __y + 1Py {4.21)

Pap =2t alL + azut * a3zt + a,E, (4.22)

where: it population growth rate

(=Y

¢ = change in the rate of urban population growth

e ™ proxi for changes in income redistribution

B 2

changes in aggregate level of educatlon.

t

Empiriecal Estimation of the Structuralist Model

The empirical structuralist acdel is given by the agua-

taons Po = Pag * Pre * Ppe

where Pae = prices in the agricultural sector

P = prices in the industrial sector

It

Pmt = import prices.

Import Prices

In this mcdel, ipport prices is taken as excgengusly
determined. The empirical probhlem here is that we do not
have import price statistics for Nigeria during the peried
under study, Thea method of calculation was the same as gne
used in ¢aleulating the C.P.I, The formula can te summarized
as

P B.W, . {4.20)

n
mt £ i=1
where P, = F.0.B. export prices of each country

= the proportion of imports from sach country to
totz]l imports.

Wi

To carry out this calculation ten major exporting countries



61
to Nigeria were selected, These countries include: United
Kingdeom, Hong Kong, India, U.S.A., Canada, France, Nether-
lands, West Germany, Italy and Japan. These countries to-
gether provide over 80 percent of Nigeria's imports Studies
show that the major aéport-r to Nigeria is the United Kingdom,
which accounted for 38 percent of all imports tc Nigeria in
1965 and 28 percent in 1978. The next major exporter to
Nigeria is West Germany which supplied 13 percent of Nigerian
imports in 1965 and 19 percent in 1978. The United States
had maintained a steady flow of exports to Nigeria. In 1965
the U.S. supplied 15 percent of Nigerian imports. In 1978,
U.S. imports accounted for 13 percent of total imports.
Imports from Japan were ll percent in 1965 and 13 percent in
1978, The percentage of total imports from each country and
the corresponding F.0.B. export price index is given in
Table II. Table III shows the computation of import prices
given by the formula IT-I "ipi' Most of the countries have
1975 as the base year for their export price index except

India whose base year is 1976.

Prices in the Industrial Sector

For analytical purposes, industrial prices were studied
under two headings, namely, cost-push factors and demand-pull
(excess demand) factor. From our empirical model, industrial

prices were specified as follows:
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Import Prices in Nigeria = ] P.W,

£9

TABLE IV

195 1966 197 1% 1969 10 "M 1972 1973 1974 s 1¥is 117 17 .
—..-. 15.28  |1s.34 |is.se fie.77 |21.06 [1v.me [re.s7 [20.16 [21.76¢ P6.ST 20.80 [19.80 |19.19 H=|| -
r.a Kowd =SSl SEel i .91 72 | t.2e | r.ae | 1.4e | LY 2.06 | 2,00 | 1.98 | 179 2.3
ANDIA 544 .51 .95 .61 .45 .53 §1.08 .5 .1 1 .13 90 | s.14 11 B
J.8.A. 7.301 |l0.15% 811 7.0 9.26 |lo.o00 905 7.8 .1 5.31 |i3.e 14.01 | 14.98 -l.-..v|u.i. -
SANADA A5 .18 .54 .1 .29 1 .5 .. e | 129 .90 .12 .... .57
|rrance 2.8 3.0 | 2.92 | 2.60 | 2,40 | 2.96¢ | 2.35 | 4,03 | 6.75 | w84 Jlo.30 [ 10,04 f 1044} 11.72 i 5
NETHERLANDS 4.29 | 312 ] 390 | asa| ars | de0 | 2076 | 42 3.7 | e.17 | 5.y .00 s.67] s.56 o
W, GERMANY 9.04 | v.96 J10.30 J10.37 ]| 9.8 10.36 J1D.1 |12.92 |14.22 N15.5 |19.2 | 20.8 | 20.68 20.26 o
ITALY 2.62 | 2.90] 2.00 | a.280] 3.29 | 2.0 | 2.63 | 2,63 | 3.08 | 6.53 | 7.6 | %.03) 0208 HH|
JIAPAN 6.79 | 407 ] 6.53 | 2,93 .20 | s.ea | sow | w00 | wsa | 027 [12.00 | Man | 1303 02.03 -
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PIt = Wt + pmt + Ct 5.1

e 3
Ht = b + blpt—l + bzpt 5.2

The cost-push factors are represented by wt and Pmt' Ct
represents excess demand function. Import prices are exoge-
nously determined and have already been calculated. The wage
equation was estimated in the monetarist section. The esti-
mated equation showed that

e
W, = 6.7 + .62P _, + .25P, 5.3

As already explained in the monetarist model, equation 5.3

is less than satisfactory. The estimation was based on only
seven data points, The reason for this is that there are no
data on wages in Nigeria. Should adeguate data be available,
the estimated wages should be more reliable and the explana-
tory power of the variable in the model should be better and
the estimation of the model as a whole should improve. Our
a priori expectation of the wage variable in the model was
that it should be positive and significant because of the
rapid increase in income, 0il revenues and increase in cost
of living couples with vigorous labor union activities. It
is disappointing that there are no empirical data to validate
this stance and the impact of wages cannot be accurately ex-
pressed in the empirical work. However, in the absence of
adequate data, the estimated wages showed up poorly in both

the monetarist and structuralist models. Our a priori ex-
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pectation was not satisfied because wages were shown to be
insignificant in both models, In some instances wages were

both negative and insignificant.

Determination of Prices in the Industrial Sector

In this study the general price index is divided into
two components, namely, prices in the industrial sector and
food prices. Figures on food prices are availabhle, but data
on industrial prices are not. The industrial price equatiou

can then be written as:

Pre =P - ﬁ.P?t (4.24)
where: Plt = prices of industrial products
Pt = C.P.1.

W.PF = weighted average change in food prices

W = Ratio of food production to GNP

(Food Production)
GNP

The computation of (W), the ratio of food supply to GNP,
has been very difficult due to lack of data on the money
value of food production. The rationale behind this expres-
sion is that figures for agricultural production are readily
available. But food production is different from agricultural
production because the bulk of Nigerian agricultural produc-
tion is cash crops and other agricultural raw materials for
exports. Figures for agricultural exports are also available.

Figures for food imports into Nigeria are also available.
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Equation 4.25 then means that we can estimate the total food
supply in Nigeria by subtracting agricultural exports from
the total agricultural production and by adding food imports
of food supply for Migeria. The only information on food
supply are indexes of food production for the period 1963 to
'*73 from the Central Bank of Nigeria and 1968 to '78 from the
F.A.0. Year Book, 1979.

In the absence of any data on estimated food supply, we
use the United Nations [F.0.A.) method for estimating food
available for consumpticn in a particular country. A formula
to summarize this method can be written as

Ft - Zt - Xt + MFt (4.25)

where: F,_ = total food supply during the period (t)

Z, = total agricultural production

t

HPt = total food imports.
From equation (4.2) I may write that

2, - Xt = FH (4.26)

t

where: FH = domestic production of food available for
human consumption.

The importance of this distinction is that if any part
of (zt - xtJ is used for domestic industrial purposes, animal
feeds, etc., then the food available for human consumption
(FH) will be smaller than expected. The assumption here is
that the proportion of agricultural producticn diverted to

these purposes is insignificant.
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The food supply in Nigeria for the period 1968 to 1978
will now be estimated, The source of data is the Central

Bank of Nigeria Pinancial and Economic Review, 1976.

Agricultural Industry: 19270

Total Production: Agriculture, Fishing and Forestry 1,887.7M
Less forestry (non-food) . . . . . . v « « « . ._129.2M
Total agricultural production . . . . . « . . + - . .1,758.5M

Less exports {(cash crops and other agri-
cultural raw materials), . . . . 239.3M

Domestic production of food (FH), . . « « . + » « +» .1,519.2M
X34 Imported LOOdAB: . & & 4 % 5 E @ e e s 5 & le v @ 56.6

Total food supply for the year (Pt} e W ow oW e e LGRS, EM

This procedure could be carried out for the 20-year
period under study to estimate the food supply. But since
the index of food production has already been estimated by
the U.N. (F.A.0.) 1968-78 as well as the C ntral Bank of
Nigeria 1960-75, it will not be duplicated here. The U.N.
index of food production was preferred to the Central Bank
index because the Central Bank did not account for portions
of agricultural products exported, Considerable quantities
of palm oil and palm kernels are exported each year. As for
ground nut oil, and cake, Nigeria is the world's largest ex-
porter, To obtain the guantity of food supply in the domes-
tic market, such exports must be taken into consideration.
Based on this, their index was slightly different from the

F.A.0, index. From the latter index, 1969=100 and 1970=102,
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which means that W1575.8M represents 102 percent of the base
year's production. Therefore production in base year (1969)
= %%% x 1575.8 = W1,544M. Applying the index from 1959 to

1978, item 3 on table IV was determined.

TABLE IV

Determination of Weighted Food Price Index,
and Rate of Change of Industrial Prices

Index Esti-
of mated ¥ & .

Food Food Ratio ﬁPf wapf Pt pIt

Year Supply Supplvy of GNP
1 2 3 4-3iGNP 5 6=4x5 7 B=T7=6
1959* 70 N 952M .49 5.0 2.5 4.0 1.5
1960* R0 1120 .47 4.7 2.2 6.7 4.5
1961* 92 1256 .53 8.1 4,2 3.7 1.5
1962* 92 1256 .1 6.0 33 4.2 0.9
1963 103 1406 .47 -7.2 =3.4 0.1 3.3
1964 102 1393 .46 .01 .05 2.3 2.0
1965 108 1434 .38 2l .80 4.0 3.2
1966 94 1284 .36 17.8 6.4 8.3 1.9
1967 95 1298 .45 =10.3 +~4.6 -3.8 0.8
1968 99 1374 .48 - 3.5 =1.7 1.0 2.7
1969 100 1544 .40 21.1 8.4 10.0 1.6
1970 102 1575 .28 23.6 6.6 13.3 6.7
1971 98 1513 o2l 26.2 5.5 13.5 B.0
1972 100 1544 .20 1.5 0.3 2.9 2.6
1973 94 1451 .16 - 2.3 +37 3.8 3.2
1974 103 1590 .09 19.9 1.8 16,9 15.1
1975 106 1636 .08 42.9 3.4 31.6 28,2
1976 109 1633 .06 22.0 | . 23.9 22.6
1977 115 1776 .06 18.7 1.1 16.5 15.4

*Central Bank Index, U.N. figures unavailable,

Item (8) in table IV represents the estimation of equation

4.1, the growth rate of prices in the industrial sector. It
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might be noted (en passant) an interesting observation in
item #4 of the table shows the trend in the relationship be=-
tween food consumption and the GNP. This shows a steady de-
cline from approximately 50 percent of GNP in 1959 to only 6
percent in 1978, a confirmation of Angle's Law which general-
izes that as income increases the percentage expended on food
is bound to fall.

As already explained in the empirical model, it is very
difficult to estimate an excess demand function for a country
like Nigeria. The degree of industrial capacity utilization
could not be used because the data are not available., To
estimate will be meaningless because industrial production is
closely linked to the petroleum industry. The level of opera-
tion in the petroleum industry is exogenously determined and
is subject to erratic periodic fluctuations. The level of
unemployment could not be used because unemployment is an
illusive term in developing countries. This is so because
developing countries are subject to a significant level of
underemployment in the rural sector. The rural population of
Nigeria exceeds B0 percent of the total population. This
means that the rate of unemployment can only be computed based
on 20 percent of the population who might register at the
employment in the urban centers. Even so, most of the unem=-
ployed would not register because of the widespread belief

that it is a waste of time to register because experience
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shows that most of those who register never receive any help.
Based on the above, the rate of unemployment will be wvery
poor proxi for excess demand. The only leogical alternative
left is the changes in the money supply. Since we have good
data on money supply, it was only logical that the best proxi
for excess demand should be money supply. Money supply and
its lagged components were used. Thus excess demand was

specified as follows:

Co =M, + M, _, + M o+ M _, (4.27)
The industrial price equation can be rewritten as
+ M, 4+ M + M + M (4.29)

Poe =My ¥ Pyp T U, P8 4 ¥ W5 t=3

Empirical Results

The empirical estimation of equation 5.5 is given by the
following regression results.

¥ = -4,2 + .37P“t + 1.4Wt + .ISMt + .OSHt_l (4.29)

It
(-1.1) (3.86) (.92) (3.1) (.81)

n=20 Det. = .11 DW = 2.3 R2 = .86

PIt

==1.47+,25P

Mt (4.30)

2. 14W, 4. 18M, 4,124, +.04M,_,+.06M, _,

(.62} (1.5) (.08) (3.30)(1.30) (0.57) (0.,77)

n=20 Det. = .017 DW = 2.3 R% = .88
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?It

=-1.40+. 34y, #0040 . 17H + 1IN, _,+.06M {4.31)

t-1 t=2
(0.60)(3.17} (0.2} (3.30)(1.20) (1.20}

Pet, = 064 DW = 2,3 R2 = 87

P_, = =.95 + .379M {4.32)

Tt + .15Mt + .15M

t t-1
(.77 (3.60) {3.30) (3.10)

Det. = .52 DW= 2.3 R = .85

Analysis of Empirical Results

Equaticn (4.29) shows an interval of -4.2 with a (t]
value of (~-1.1). This means that if all varilables remained
unchanged, industrial prices will fall by 4.2 percentage
points. But the (t) values of l.l1 is rather insignificant.
Wages have a coefficiant of 1.4, but it is statistically in-
significant because of the low (t) value of (.92). One period
lag in money supply (Mt_l} is also statistically insignifi-
cant, Although this equation can estimate B6 percent of in-
dustrial prices, the probabilities are rather low. OCnly
import prices and current changes in money supply are sighifi-
cant above the 95 percent confidence interval, When further
lags in money supply were introduced to capture to a greater
extent the impact of money supply on industrial prices, egua-
tion (4.30) showe that import prices now decline in signifi=-
cance. Wages become negative and very insignificant. ¥, re-

tains fts high level of szignificance above the 9% percent
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confidence interval, Mt—l inereases in significance but not

up to the 90 percent confidence lavel, M and M are both

£=-2 -3
statistically insignificant. This can be interpreted to mean
that more than one pericd lag in money supply will not pro-
duce any significant changes in industrial prices. although
the Rz has improved, it is obvious that tha explanatory power
of the variables are rather weak.

In equation (4.,31) the third pericd log in money supply.
was eliminated. PMt regained its significance, wages became
positive but insignificant. My and Mt-z are more signifi-
cant, but not at the 9¢ percent confidence level. The az
falls from .88 to .87.

Finally, the industrial price equation was reduced to an
equation with only three variables, namely, PMt' ﬂt and Mt—l'
From equation (4.32) the intercept is negative and statistic-
ally insignificant. This means that if all three variables
were held constant, there will not be any appreciable change
in industrial prices. All three variables PHt’ Mt and Mt-l
are positive and significant at above 99 perce.t lavel of
confidence, This can be interpreted to mean that the equa-
tion can predict 85 percent of industrilal prices in Nigerjia
with a probability of 39 percent. Eguation (4.32) is then
chosen to represent our indusirial price equation.

From this result, the conclusion is that the prices of

industrial products in Nigeria are detsrmined principally by
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changes in the price of imported raw materials and excess de-
mand proxied by changes in money supply during the current

year plus the previous year's change in the money supply.

Prices in the Agricultural Sector

From the empirical model, changes in prices in the agri-
cultural sector are specified as a function of excess demand,
assuming a constant marginal cost in the industry. Agricul-
tural prices could then be specified as

Pay ™ £(#) (4.33)

where T = excess demand for agricultural products

Pﬁt = prices in the agricultural sector.

(#) = £(DA-SA) (4.34)

where DA = demand for agricultural products

SA = supply in agricultural sector.
If DA = SA, then excess demand does not exist and prices will

be stable.

If DA > SA, then excess demand exists and prices will rise.
But the agricultural industry in Nigeria is a very large in-
dustry. It encompasses the production of cash crops like
cocoa and cotton, which will have no appreciable impact on
excess demand for fcod. Instead, it might increase the ex-
cess demand as the marginal land which could have been used

in the cultivation of food crops is now used in the produc-

tion of cash crops for export. Prices of agricultural raw
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materials are exogenously detarmined by supply and Jdemand con-
ditions in the world market., Changes in such prices will
have no direct impact on domestic food prices. It will have
a secondary impact on domestic prices only if farmers are
able to shift factors of preoduction readily from the produc-
tion of food crops to cash crops and viece wversa, whenever
there is a change in price on either side of the market.
However, experience shows that such elasticity does not exist.
And so inelasticity of food supply remains a dominant factor
in the structuralist theory., It therefore becomes necessary
to redefine our variables,

Let P = P

At Ft
whera P = rate of change in food prices in year t.

Ft
Then excess demand for food (¥} = f{Fd - Fs) (4.34) "
where Fd = demand for food
Fs = supply of food.
If P4 > Fg, then excess demand for feod exists and fooé
prices will rise.

The excess demand function for food can now be defined,

= - |
o= P[Lt + Ut + zt + Bt Fs] {4.35}

where L, = population growth rate
= changes in the rate of urbanization
2, = proxi for changes in income redistribution

changes in aggregate level of education

b T
L] ]

food supply
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Bince Poy = F(i), the rate of change in food prices can be
written as

+ a U + a Z_ +

P = a + alLt 2V 3%¢ ath - ast (4. 36)

¥t

The empirical estimation of equation (4.36) remains a
great problem due to lack of data. There is no data on in-
come redistribution. In place of income redistribution, the
rate of change in real GNP was used. The rationale for this
substitution is that in developing countries where the real
per capita income is so low, as income jincreases, most people
will tend to increase the quality of their diet and general
food consumption will necessarily rise and excess demand will
increase.

There are no steady data for urban population growth and
aggregate level of education over a period long enough to be
used in this study. Based on this, the two variables were

dropped from the equation.

Food Supply
There are no data for focd supply in Nigeria. Studies

by Olayide44 estimated the rate of growth of food production
in Nigeria from 1963 to 1973. The PAC year book 1979 pro-
vides estimates of the rate of growth of food production from
1068 to 1978. Since the rate of growth of food production is
known, actual food production c¢an be estimated as well as the

growth rate of per capita food production. This estimate has



76
already been prerented during the studies of industrial
prices.

Equation (4.36) can now be rewritten in terms of avail-
able data as

Ppe = a + "lLt tagy, taM+aM 4 oagF, (4.27)

where - rate of change of real GNP
M, = rate of change in money supply

M = rate of change in MS in the previous period.

t-1
Changes in the money supply and its lagged component has
been introduced because money supply is a very important prox
for excess demand. Although the structuralist theory does not
accept changes in the money supply as having a direct impact
on price changes, they would also admit that it is a matter
of sound theory to include money supply variables. Accord-
ing to the struc:ur;lists, money supply represents a viable
transmission mechanism and hence a gnod prox variable for
excess demand.

The empirical estimation of the rate of change in food
prices will now be presented, The data on food prices were
cbtained from the Year Pock of National Accounts. Figures
for rate of growth of food production was from the F.A.0,

Year Book 1979 and the Central Bank of Nigeria Economic and
Financial Review 1977. The money supply is Hl obtained from
the International Financial Statistics. Population and GNP

figures are also from the I.F.S. The method of estimation is
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0.L.S. and the period of observation is 1959-1978 (20 years).
The a priori expectation is that a,, Ay, a,, ag will be
positive. The rationale of this a priori expectation for a

3
is that an increase in food supply must be accomplished by
higher levels of investment in agriculture. If such addi-
tional investments are attained by savings or borrowing from
the public, then there will be a corresponding contraction of
consumption expenditure, and there will be no need for any in-
crease in money supply or credits to finance the increase in
investment. In this case, prices are expected to be stable
and increase in food production will not result in substan-
tial increases in food prices, assuming that the supply of
farm labor is abundant (large scale underemployment in the
rural sector) and farm wages remain unchanged. But this is
hardly the case., In 1973, the Universal Free Primary Educa-
tion was established in Nigeria. This meant that every child
had a chance of going tc school, and since farm labor is
always regarded here as a job only for the illiterates, the
supply of farm labor has been considerably reduced. This
means that farm wages must rise in the face of increasing
underemployment. By 1975 all high schools were taken over by
the government and fees reduced to the lowest minimum. By
1978 the number of universities had been increased from 2 in
1960 to 18, with free tuition to all gqualified candidates.

This meant that the level of education should substantially
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rise and rural population decline and farm labor be consider-
ably reduced. The result of this will be a sharp rise in the
wages of farm workers., Investment increased. Farm products
have increased, but at higher marginal cost.

On the financing side, most farm investments have been
financed by bank loans. According to the analysis of Bern-
stein and Patel45 when an increase in investment is accom-
panied by an increase in credits and money supply, because of
the unwillingness of labor to acquiesce in the additional in-
vestment by contracting their consumption, then such an in-
crease in investment will be accompanied by an increase in
the aggregate demand in excess of output and the stage will
be set for an inflationary process to begin. In addition to
this, the shortage of farm labor has created additional ele-
ments in the inflationary process, namely, increases in
wages, due to substantial gains by active unions in other
sectors.

In conclusion, investment in the agricultural sector has
increased; actual food supply has increased and food prices
have risen considerably. Thus in this case, other things be-
ing equal, our a priori expectation of a positive (dsi should
be empirically validated, The regression results are as

follows:
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P t=~5.0+.27ﬂt+.31ﬁt_ +2.3Lt + .GSFst - .ﬂﬁyt {4.38)

F 1

(.22)(2.3) (2.8) (.26) (.20) (.52}

n=20 Det. = .50 DW=2.3 R° = .72

) =-T.2+.29Mt+.22M

Ft

t__:L-;.111411___2+2.(51.1:+.091-’3--.351.' (4.39)

(.31} (2.4) (1.7}  {1.0) (.30} (.37} (.30)
Det. = .26 DW=2.2 R® = .74

P :“8'9+'25Pmt+‘27Mt+‘25ut~1+3'5Le+'°5Fst"°9Yt (4.40)

Ft
(.39} (1.0) (2.4} (2.1} (0.4) (0.2} (0.8)

Det. = .36 DW= 2.3 =R% = .74

An examination of regression resaltx (4.8-4.40) shows a
rather high but negative and statistically insignificant in- -
tercept, Surprisingly, none of the structuralist variables
is of any statistical significance. Only monetary variables
are significant at above the 95 percent level of confidencs.
The best Rz is .74. This means that the equation can only
explain at bast 74 pearcent of the rate of increase in focd
prices. The a priori expectation of the signs of the coef-
ficients has been empirically validatad, Maybe some improve-
ment3 in data collection will make some difference in some
future studies. The conclusion from the empirical study is
that the explanatory power of the equations is less than noe

satisfactory.
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P ==,19+ .33?Ht + .OT'lt+.24l%t+.1lzlt_ +2.3Lt - .].3‘.\'t (4.41)

t 1
(.04) (3.2) (0.4) (4.2) (1.2) (1.7 (2.2)
Det. = .06 DW = 2.3 R> = .88
Pt--S.G + .692,, + 4|.J.1.t * .1:)71='.it = .07y, (4.42)
2

n=20 Det. = .92 DW = 1.4 R" = .41

Pt--IS.S + "-H’Ht + .32Mt + :l..:I.I.t + .161”t- '17Yl: (4.43)

(1.2) (4.0) (6.2) (1.4) (1.2) (3.0)

Det, = .73 DW= 2.2 Rz = .B4

Pt'-—ll.d + .38?1“: + .25.‘1t+ .12Ht_1+4.914t+.17!‘.t-.13yt (4.44)
(1.1} (3.2) (4.4) (2.1) (1.2) (1.4) (2.3)
2

Det. = .36 DW = 2.5 R = .88

P, = -12.8 +. 35!’].!_,c + .25Mt + .lOHt_l + .(J!nl*lt__2 * 4.9Lt (4.45)
(1.1) (2.8) {4.4) (1.4) (0.7) (2.1}
2

Det. = .17 DW = 2.5 R™ = .89

Pt'-15. 2-.18%9 +.56P"t+ . 22!{t+ «11M *. 10"?.-2- . 12Ht-3 (4.46)

t t=1
(1.3) (.55) (2.4) (3.7) (1.0) (1.4) (1.1)

6.6L, + .17, - .16y,
(1.4) (1.4) (2.2)

Pt-.Z'}-.lth*.BiPHt".24Ht+.lﬂlt_l-i.OGHt_2+.2?P.ﬂ,-.12y; (4.47)
(.10) (.37) (2.8) (3.9) (1l.4) (0.9) {(1.2) (1.4)
2

Det. = .03 DW = 2,2 R™ = .89

;Fst = real capita food supply; y§ = real capita real GNP.
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Analysis of Empirical Results

The results for structuralist variables are not as
impressive as the monetarist variables. Two structuralist
variables, namely, import prices fPMt] and population growths
rate (L,) show up with some significance. (P, ) performs
very well in this study. 1In all the regression the varia-
tions in'import price variable are significant at above the
95 percent level of confidence. 1Its lowest coefficient is
0.34 with a 95 percent level of confidence in equation (41.6).
Its highest coefficient is 0.56 with a 55 percent level aof
confidence, suggesting that there is a strong tendency for
increases in import prices to influence the rate of inflation
in the same directien. The varliable for population growth
rate performed fairly. Its coefficient is significantly
greater than one in all the regressions, but it occasicnally
barely misses gtatistical significance. This suggests that
there is some slight tendency for population growth rate to
be inflationary, This can be interpreted to mean that as
population growth rate increasesg, the rate of incraase of
excess demand will increase and so the rate of inflation will
rise,

Wages perform persistently badly and occasionally with
the wrong sign. This, however, cannot ba interpreted to
mean that there is no significant causal relationship between

variations in wage rate and variations in the rate of infla-
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tion, The poor performance of the wage variable twt) in this
study should be attributable to lack of data for an accurate
estimation of the rate of growth of wage rates in Nigeria.

The food supply variable has performed only fairly in
this study. It has the right sign (positive, a resuit ratio-
nalized in an earlier discussion), but like the (Lt! vari-
able, it barely misses statistical significance occasionally.
The persistently positive sign of this coefficient suggests
that increases in the food supply in Nigeria can only be
attained at higher marginal cost. Since farmers will often
pass on additional costs in the form of higher prices to the
consumers, increases in the food supply have some slight ten-
dency to result in higher rates of inflation.

The rate of change in real income (yti has the right
sign. It is persistenly significant statistically. However,
its coefficients are significantly different from one sug-
gesting that variations in the rate of growth cf real GNP
will not bring about a proportionate reduction in the rate of
inflation.

A regression with the structuralist variables alone gave
an Rz of 0.41 (equation 41,1). This can be interpreted to
mean that the structuralist variables by themselves can deter-
mine only 41 percent of the rate of inflation. But when
monetary variables were introduced in eguation (41.2) the ??

increased to .84 and ,88 in equation (41,3), suggesting that
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a combination of the monetary and structuralist variables
are necessary for an appreciable interpretation of inflation-
ary trends in Nigeria,

The monetary variables performed very well. In every
case the addition of monetary to structuralist variables
improved the results substantially. The monetary variables
used were variations in the money supply and its lagged com-
ponents IHt. Ht—l’ Mt-z' “t-BJ' The third period lag in the
money supply performed very poorly and with the wrong sign.
This can be interpreted to mean that the impact of variations
in the money supply on the rate of inflation will be fully
expressed by the end of the second year. “:-z has the right
sign, a low coefficient, and is statistically insignificant.
The important money supply variables in this model are M_ and

t
Mo 1- They both have persistently high coefficients and are
statistically significant. My coefficients are persistently
higher than M, _, coefficients; the confidence level of My is
persistenly above the 99 percent interval, while that of Ht-l
is occasionally within the 95 percent level. This can be
interpreted to mean that in this model the variations in the
money supply will produce their greatest impact on the price
level within the first year. 1In equation (41.0) for example,
the sum of the coefficients of M_ and M__, is 0.37. This
suggests that variations in the money supply will not gener-

ate proportionate changes in the price level as the monetar-
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ists would claim.

If the computed rate of inflation behaved properly, the
constant term should approximate zero and the R2 should be
one. -

In our results, eguaticns, 41.0, 41.4, 41.5 and 41.56
have st of 0.88, 0.8%, 0.91 and 0.8% respectively and they
approximate one, But the intercepts are significantly less
than zero. However, the probabllities are rather low, and

thus the intercept is of no statistical significance.



CONCLUSION

This thesis has presented a quantitative analysis of the
inflationary process in Nigeria, using a general monetarist
model developed Harberger, a strict monetarist model to study
the relationship between prices and the money supply, and a

general structuralist model,

The best results of each model are summarized below:
Harberger's General Monetarist Mocdel

= ‘- -
Py = 14,64 .20M, +.24M, ) + . 18M o + . 19M .+ .52Pp-5.7W ~.10y,
(2.36) (3.6) (2.6) (1.8) (2.6) (2.1) (2.1) (1.8

DW = 1.7 R? = .87

Relationship between Money Supply and Prices

P, = 154 1M, + . 25M ) ¥ .20M, o 4 .21M, - 3TP, - .52P
(1.1) (3.0) (2.6) (2.6) (2.7 (1.4) (2.0)

DW = 2.0 Rz = .84

The Structuralist Model

P 12.4 + .38Pmt + .ZSHt + .121~|t_1 * 1.91-: + .17P’t - .l.‘!yt
(1.1) (3.2) (4.4} (2.1) (1.2) (1.4) (2.3)

DW = 2.5 R% = .88

All these models give a very reasonable explanation of
the inflationary process in Nigeria. The explanatory power

of the equations as well as the coefficients of determination
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and their probabilities are almost the same. Further analy-
sis in this study has shown that the Nigerian inflationary
process is not subject to a dynamic instability which could
give rise to self-generating inflation. This study provides
an understanding of the role that both structural and non-
structural factors have played in the inflationary p:-ocess in
Nigeria.

In an attempt to distinguish between the two main fami-
lies of inflationary theories as they apply to the Nigerian
case, it seems reasonable to conclude that the monetarist
models have the great and apparent advantage of theoretical
and empirical simplicity, From the standpoint of anti-
inflationary policies the monetarist model has the commanding
advantage of political simplicity, which is invaluable to
politicians who have to propagandize and explain the policies
they wish to follow.

The structuralist theory has the operational and the=-
oretical advantage of distinguishing between basic causes and
propagation mechanisms. But it has some serious disadvan-
tages, too. One such disadvantage is that it proved extremely
difficult to devise appropriate indicators of structuralist
ideas. From the standpoint of anti-inflationary pelicies, it
could prove extremely difficult both technically and politic-
ally for any government without absolute power to devise and

maintain policies which will control inflation. The struc-

/‘
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tural reconstitution involved could cause direct confronta-
tions with social interest groups.

This thesis concludes in agreement with authors Turner
and Jackson'® that it is almost impossible to make an a
priori choice between either group of theories. Inflation in
any country could obviocusly be caused by large government
expenditures for various purposes; lack of money controls or
some apparent and inevitable structural imbalances. Infla-
tion in many underdeveloped nations was probably initiated
by monetary excesses and could be stopped by sufficiently
severe monetary and credit restraints. The reader must bear
in mind the present-day inflationary process has become a
very complex and confusing "affair with multiple mechanisms,
involving forces which have become virtually independent of
the original sin, and which no simple theory could now com=-

pletely nmbrnco.“’
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APPENDIX

THE NIGERIAN ECOHOMY

Nigeria occupies an area of approximately 356,000 square
milas. It is located on the West Coast of Africa. Its popu-
lation has grown from 56 million in 1963 to 79 million in
1973, and an estimated 95 million for 1978. The gross domes-
tic product has grown from W2,400M in 1960 to #W5,621M in 1970
and N28,900 in 1978, (Between 1%70-1977, the average annual
growth rate was 6.2 percent as compared to 3.1 percent for
1960-1970,) The money supply has grown steadily from N241M
in 1860 to NGlA3M in 1979. The Consumer Price Index has
risen from 179 in 1972 to 427 in 1977, taking 1960 as the
base year. The average annual rate of inflation for tha
pr.iriod 1960=-1970 was 2.6 percent against 15.2 percent for the
period 1970-1977,

Per capita GNP in 1977 was 5420 and the average annual
growth rate of per capita GNP for the period 1960-1977 was
3.6 percent. The degree of urbanization is 20 percent, the
active labor force is 40 percent of the urban population and
21 percent for the rural population for the 1969/70 fiscal
year., The rate of unemployment in 1977 was 8 percent.

A striking feature of the Nigerian economy since inde-
pendence has been the steady decline in the contribution of

tha agricultural secter of the economy to the GNP. In 1280,
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the agricultural sector accounted for 63 percent of GNP; in
1970 it was only 34 percent and is still declining. Between
the period 1960-1970 the growth rate of the agricultural sec-
tor was -.5 percent and during the period 1970-1977 it de-
teriorated to (-1.5%). In 1960 Nigeria depended on its four
traditional products, namely, cocoa, palm oil, palm kernels,
and groundnuts for 70 percent of its export earnings. Crude
0il production accounted for only 1.7 percent., By 1965 crude
0il share of total exports rose to 25 percent and reached the
94 percent mark in 1976. 1In 1961 the estimated food avail-
able for consumption was W1342M, accounting for 55 percent of
the GNP. By 1978 it barely increased to N1776M accounting
for only 6 percent of the GNP. The declining productivity of
the agricultural sector lends credence to the structuralists’
agricultural lag hypothesis as the most serious inflationary
agent in developing countries. According to this hypothesis,
the stagnation of the agricultural sector, in the face of
increasing demand for food (due to urbanization, rising income
and a fast-growing population) could only lead to a drastic
rise in food prices which will be transmitted to the other
sectors of the economy. An attempt to aveoid high food prices
by importation of foodstuffs would bring about different kinds
of problems, namely, foreign exchange scarcity and imported
inflation. In effect, severe import restrictions were imposed

during this period but the flames of inflation continued to
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spread, The emergence of petroleum, which tremendously ex-
panded the export earnings, as a savior to the foreign ex-
change problem, has generated, however, a different type of
inflationary pressure--demand-pull inflation.

In the public sector, government revenues have risen
from N1,404 million in 1972 to W6,300M in 1377/78, then fell
to N5,200M in the 1978/79 fiscal year. 1In 1975, for example,
government revenues grew by 68 percent over the previous year.
But in 1976/77 it grew by a staggering 9 percent. The in-
crease in government revenues came as a result of the increase
in oil revenues. During the 1976-77 period, oil revenues
accounted for 75 percent of government revenues. In 1977/78
it fell to 68 percent, but is expected to bounce back to the
75 percent mark during the 1979/80 fiscal year.

During the 1975/76 fiscal year, government spending rose
at a record rate of 68 percent over its previous year. Also
during this period the money supply rose by nearly 40 percent.
The annual rate of inflation during this fiscal year was 30~
40 percent, This correspondence between the rate of growth
of the money supply and the rate of inflation is evidence, as
monetarists claim, that inflation is a monetary phenomenon.

In the monetary and banking sector, the Central Bank of
Nigeria is the only currency-issuing authority in the nation.
Its functions are very similar to those of the Bank of Eng-

land or the Federal Reserve system. Nigeria does not have a
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developed money market, however. Thus government deficits
are financad mainly through borrowing from the Central Bank.
In the commercial banking sector, Nigeriz follows the Brank
Banking System where a dozen or so banks with multiple branches
throughout the country run the banking industry. Accordingly,
+ha bank concentration ratioc is very high.

i Prier to independence in 1960, the Higerian currency was
the pound. It was issued by the West African Currency Board
which was under the direct control of the Bank of England.

It had a par values with the British pound sterling. Follow-
ing its independence, this currency was replaced by the
Nigerian pound (EN}, although its par value with the British
sterling was retained. Feollowing the end of the civil war in
1970 and the financial crisis associated with it, the cur-
rency was changed again. The new currency was called the
MNaira (¥} and N = Ny or more simply, N1 = N2. In March,
1973, the Naira was devaluated by 10 percent against gold

when the United States devaluad the dollar. Hl = $1.6 (US).

The variation in the rate of inflation is given by vari-
ations in the index of consumer prices, and is defined by:

. (p, - P )
P = 100 —t— E=1
t-1

where Pt-price index this year; Pt_l-price index previous year.
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Variation in money supply (%) is given by changes in Hl.
This monetary quantity was chosen over M, or M3 because of
the well~known fact that there is a strong correlation be-
tween the monetary variables. Consequently, using any of the
quantities is not likely to exert any significant influence
on the empirical results, Moreover, since Ml is a more pre-
cise definition of money and its data are more reliable and
easily obtainable given the state of data collection of the
counties being studied, Hl was considered as the best alter-
native., Variations in the money supply were defined as:

M - M )

t £-1
M

M= 100

t-1
Variations in wages were defined as:
(W, - W,_,)

w

W = 100
e-1

while variations in income were given by changes in the real

GNP and defined as:

Data
The observation period was 1952 to 1978, giving 26

observations. The guantities are expressed in Nairas, the

national currency of Nigeria. The method of estimation is

ordinary least squares.
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In the quarterly regression, the rate of change in prices

was given as:

(p, = P__.)

pf = 100 —E—t=l
t-1

where t = present quarter; t-1 = previous quute‘r.

Changes in money supply were similarly given as:

M -M ) (M -M )
M, = 100 _EH__ti. ; M,y = 100 £=-1 £-2
t=1 t-2
(M M
and M, . = 100 —t=2 £=3" , ete.
t-2 €1

Quantity changes in real income and (y) expected prices

(»®) were similarly specified. Due to difficulty in collect-

ing data for the GNP on a guarterly basis, two sets of regres-

sions were done with quarterly figures. The first estimation

of the model uses quarterly GNP obtained from the Central

Bank Economic and Financial Review.
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