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ABSTRACT

Trends in public recurrent expenditures in Zambia 1964-82, This
research project will examine the main determinants of the ratio and
changes in the ratio of public recurrent expenditures to GNP on both the
aggregate and disaggrerate functional levels, The hypothesis is that the
institutional reforms, level of economic deveicpment and population factors
have contributed to the increase in the ratio of public recurrent expenditu-
res to GNP, The research project will further examine the patterns or main
features of these expenditure ratios in terms of their degree of centralisa-
tion and stability. On centralisation the hypothesis postulated is that
centralisation 1s a function of GNP per capita and the population growth
rate. On stability the research project will examine the relationship
between the stability of expenditure ratios and the fluctuations in the
GNP per capita and the population growth rate. The hypothesls postulated
is that the stability of the expenditure ratios is a function of the
fluctuations in the GNP per capita, population growth rate and other

economic development indicators,

In order to carry out the task outlined above the study design employed
will be on the level of hypothesis-testing. The inductive model bullding
technique will be used to explore the determinants and the main features of
the ratios of public recurrent expenditures. The time series multiple
regression analysis will mainly be used, The dependent variables are the
ratios of public recurrent expenditures to GNP, centralisation ratio and
the coefficients of variations of the public recurrent expenditures to GNP
ratios. The explanatory variables are the economic development indicators,
The estimated coefficients of the explanatory variables will be tested b&

the regression technique and determined whether they are significant or not.

/enens
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On the basis of the tested and significant coefficients of the
explanatory variables some explanatory/predictive public recurrent
expenditure and stability models for Zambia will be suggested both on the

aggregate and the disaggregate functional levels.




CHAPTER ONE

THE PLACE OF GOVERNMENT EXPENDITURE STUDIES
IN THE ECONOMIC POLICY FORMULATION PROCESS

1,1 INTRODUCTION

Despite the existence of a large quy of literature on the
subject of "Public Finance", scholars in this field of study
blasedly concentrated on the analysis of taxation probles, The
study of public expenditures was given scant attention and
consequently relatively less is known in this area, This bias

had already been pinpointed by C, Lowell Harris who wrote:

"The tremendous growth of government expenditures here
and abroad has been one of the most striking economic
development of recent years, Feconomic analysis of these
changes has dealt primarily with the probable effects on
levels of employment and prices,........Economists
specialising in public finance have generally concentr-
ated on taxation., Perhaps there is not much more the
economist can say about spending. The nature of the
problems especially the unavailability of bases for
appralsing results, make study difficult, Description
plus the statement of rather obvious generalities may

about exhaust the possibilities."1

The bias, subsequently, has been somewhat rectified in the

more developed countries. Specifically the rectification of the

1. C. Lowell Harris, "Public Finance", in Bernard F., Haley ed,
A Survey of Contemporary Fconomics (Homewood ILL 1952) pp 261—

Seweni
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bias took place in North America and the coun@ries of western
Furope, For instance, Frederic L. Pryor in his empirical study
of public expenditures lists about seventeen studies for the
U,S,A alonez. This should not be surprising since Western Europe
and later the U,S.A were the major economic powers of the World
in the 18th and 19th Centuries, As theée economies developed
and grew in complexity, the need to analyse public expenditures
was sharply felt, This sharply felt need was because pu-lic

expenditure penetrates the whole fabric of any economic system,

Although there has been increasing interest in expenditure
problems in the developed countries, the economists in the
developing countries were slow to learn the lessons, However,
economists in Iatin America and in Asia followed the economists
in the developed countries and started analysing public expendi-~
ture problems, It was after a long gestation period that economi-
sts in Africa, particularly those in West Africa, started analysi-
ng public experditures, In the particular case of Zambia, the
area is still little researched, There exists no comprehensive

study on public expenditure in Zambia.3

THE SIGNIFICANCE OF THE STUDY

Public expenditures, as already pointed out above, penetrates
the whole fabric of an economic system, They, therefore, are

central to government economic policy formulation process, In

2, Frederic L, Pryor, Public expenditure in Communist and Capitalist

nations (George Allen & Urnwin LTD 1968) pp LL6-5451,

3. Except general studies, eg C, Mupimpila, "The government budget
and economic development: the experience of Zambia 1968-78",
Unpublished M.A. thesis 1951 pp H40-57.




such milieu the study of public expenditures becomes indispens-
able in the formulation of government economic policies, The
place of government experditure studies in the economic policy

formulation process may be broadly categorised into:

(a) Review of the economy
(b) Public and private sector co-existence
(¢) FEconomic forecasting

(d) Appraisal of the government policies,

1,2,1 REVIEW OF THE ECONOMY

The study of public expenditure commences with the review
of the past, This 1is regardiess of the type of study being
undertaken, It may be time-series, cross-sectional or indeed
pooled time series cross sectional study. At this stage of the
review of the past, noteable changes in the population, gross
national product and government expenditures are analysed,

Once the changes (and their direction) in these principal
variables have been noted and found that they are not in confor-
mity with the policies, then corrective measures are called for,
These kinds of reviews ﬁust be very frequent in order to spot
the areas of deviant behaviour and quickly rectify them before
major damages can be caused to the development plan, The study
of public expenditures in these conditions makes a useful
contribution to the promotion of economic development in both

the already developed and developing countries,

The other studies of public expenditure may assume a plan-

by-plan review of the economy. In this course of analysis the

/"‘.0



1.2.2

1.,2.3

procedural aspects of plan preparation assist the reviewer to
reconstruct the past, During the process of plan preparation,
varlous government departments submit their proposals. The
money ®r the proposals is not usually enough. Therefore,

were the proposals funded in line with the govermment priorities?
What was the policy at that time? What was the likelv course of
actlon? What can then be done? The answers to these questions
help the government to have a sense of direction, Ar~ they can

be answered only through the study of public expenditures.

PUBLIC AND PRIVATE SECTOR CO-EXISTENCE

The government expenditures belong to the arsenal of the
public sector., The public sector and the private sector are
inter-related. The public sector has direct repercusions on
the private sector (Public sector planning must take due cogni-
zance of the extent and nature of activities prevailing in the
private sector,) This 1s to ensure consistency and efficiency
in the use of scarce resources, However in order for the public
sector planner to achieve his alm, public expenditure studies
must be undertaken to throw light on these issues., The co-exis—
tence of the public and the private sectors may be best illustr-

ated through the economic forecasting concept,

ECONOMIC FORECASTING

Beonomic forecasting is done through the construction of
a model of the economy, By doing this, future profiles of the
entire economy may be constructed. Once the probable future

levels of the major macroeconomic variables have been determined,

/0.00'



1.2.4

it then follows that the other must develop in line with the
ones already determined, For this, consultation all along the
line must be effected, This is to ensure co-ordination, One
of the components of economic forecasting is that of public
experditures, In this area then its contribution is a major

one,

The other reason for the study of public expenditure rests
on the fact that if the government wants to control the private
sector one needs a complete knowledge of the public sector,
Thls is because the two sectors are highly interdependent.,

This knowledge is acquired by undertaking public expenditure

studies.

APPRAISAL OF THE GOVERMMENT' POLICIES

Once the economic forecasting has been done, what remains
is to make periodic reviews of the economic policies and adjust
them if necessary, The adiustment of these economic policies
must be in line with the prevailing economic corditions, These
conditions are unveiled through the public expenditure studies.
This is how the appraisal of government policies becomes an
Indispensable policy input into the smooth running of the

econony.
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CHAPTER TWO

THE REVIEW OF LITERATURE

2.0 WAGNER'S IAW OF PUBLIC EXPENDITURES

Viewed historically, the study of public expenditures is a
German initiative. In the ninetenth Century, Adolph Wagner, the
German economist took the first ever serious study of public expendi-
tures. His results are now sumarised in the famous Wagne:ian law of
public expenditures, However, this should not imply that there were
no earlier studies on the subject. There were earlier studies but

without placing main emphasis on public expenditures.u

But Wagner's study was explorative in nature and essence, This
point has escaped the attention of many public finance scholars,
consequently rendering much of their criticisms of him invalid. His
study was to make intensive observations and to outline the main
behavioural tendencies of public expenditures as the economy grew and
developed, And from these observed regularities, he formulated a law
of public expenditures, However, as will be demonstrated later, there
is one Valid‘criticism of the law. Wagner did not provide sufficient
a priori reasons for the law., The task of the subsequent chapters is
to provide these reasons, However, it is better at the outset, to have

a clear understanding of what the law is all about.

The law states that during the course of economic development the
share of public expenditures in the gross national product will increase.
This means that the ratio of public expenditures to the gross national

product would be increasing as the economy grew, This law, it must be

4, J. Lock:eé Two_Treatises Concerning Goverrnment (ed Morley, 1884)
pp 203-1 )




2.1

pointed out, applied only to countries experiencing economic develop-
ment., The concept of economic development in Wagner's view meant the
development of cultured people. This means that development is a
process, It is a muilti-dimensional process. In essence, the develop-
ment of cultured people means changes in structure, attitudes and
institutions of society, It must also iﬁvolve the acceleration of
economic growth, the reduction of inequality and the eradication of
absolute poverty, In a way of sumary, Wagner's view of economlc
development involves the liberation of man. This is not surprising
since the Germany of Wagner's time was the most developed society in
Western Furope., Consequently the academic envirorment was very

conducive to pursue the studies of liberation theory,

The foregoing suggests there may be several variables that could
be proxies for Wagner's concept of economic development, However, many
public finance scholars have tended to pick only one variable. This is
the second source of error in interpreting this law of public expendi-
tures, The variable that is usually picked as the best single proxy
for Wagner's concept of economic development is the gross national
product per capita. However, although the choice of a single indicator
of economic development is questionable, a systematic interrelationship
exists between gross national product per capita and the other aspects

of soclo-political change,

THE SECOND TYPF CF EXPLORATORY STUDY

This represents the second group of researchers, Their task was
to draw out any observable regularity of public expenditures, This
was to be done through inductive studies, And from these studies, it

was hoped, new hypotheses or laws of public expenditures would emerge,

/"“l
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The cormon underlying motive of all these studies was to challenge

Wagner's law of nublic expenditures, These studles as earlier pointed
out were exploratory. They, like Wagner's study, provided little a
priori reasoning for their theories, And these theories failed to
offer a serious challenge to Wagner's law and consequently failed to
explain the changing level and compositiénAof public expenditures
during the course of economic development, FHowever, the researchers
themselves did not realise that they were conducting expioratory

studies,

In conducting their studies, they attempt to explain Wagner's
law, They correctly use a formulation which while consistent with
Wagner's law, is not attributed thereto, For instance, Cupta uses the
formulation consistent with Wagner's law to test the P2acock and Wise-
man hypothesis of the displacement effect.5 Rird raised the same criti
cism and noted that Gupta used the correct and consistent formulation
of Wagner's law to test a wrong hypothesis,6 Williamson also used the
appropriate forrmulation associated with Wagner's hypothesis and compute
the elasticity values all with no reference to Wagner's law.7 These
elasticity values represent the percentage change in the ratio of
public expenditures to the groos national product as a result of a unit
percentage chanre in real per capita income, Pryor termed this elasti-
city a ratio-income elasticity in order to differentiate it from the

simple income elasticity. Iowever, pryor does not test Wagner's

5, GUPTA, S.B., "Public Fxperditures and Fconomic Growth: 4 Time
series analysis", Public Finance volure 17 number 4 1962 pp 289-31¢

6. Bird, R.M,, "Wagner's law of Expanding state activity,''Public Finar
Volume XXVI number 1 1971 pp 1-24.

7. Williamson, J.G.,"Public expenditures & revenue: An International
Comparison The Manchester School of Fconomics & Social Studles Volu
29 1961 op 13=Hb,




2,2

11

hypothesis even though he mentions it., Fis aim was to derive hypothe-
ses that may later be tested, Thorn also usad the correct formulation,
but with durmy variables added to represent qualitative factors in
order to estimate the ratio-income elasticities again with no explicit
reference to Wagner's 1aw,8 The weakness of all the cited works was

that they were exploratory.

RECENT PUBLIC EXPENDITURE STUDIES

Common understanding of Wagner's law has now been reached by
various researchers. The agreed verbal interpretation of Wagner's
law is that the ratio of public expenditures to the gross national
product will increase during economic development. The problem that
remalns to be resolved is the empirical formulation and specification
of the law, NMany researchers, in attempting to test Wagner's law,
have employed empirical model specifications which are not consistent

with Wagner's law., For instance Goffman9

interprets Wagner's hypothe-
sis as follows: As a country experiences economic development and
growth an increase must occur in the activitiesiof the public sector
and the ratio of the increase, when converted into expenditure terms
would exceed the rate of the increase in output per capita., 1In other
words, the ratio of the increased public expenditure to the gross
national product both aggregatively and by function would rise as the

gross national product rose. This 1s consistent with the law propound-

éd by Wagner, However, his basis for testing the law 1s inconsistent.

8, Thorn R,S., "The Evolution of Public Finance during economic
development ," The Manchester School of Feonomics & Social Studies
Volume 35 1967 vp 19-53.

9, Coffran I,J,, "On the empirical testing of Waener's law: A technica
note", Public Finance volume YXIIT number 3 1969 pp 359-64,




He suggests that in a test of Wagner's law, the income elasticity of
public expenditure exceeds unity, /s per capita income increases,
public expenditure as a proportion of aggregate output also increases.
The use of an elasticity measure which renders an income elasticity
greater than unity is inconsistent with his verbal interpretation of

the substance of Wagner's law,

Musgrave, in his book, alsc commltted the same mistake.lo His

interpretation of Waemer's law is as follows: To interp.et Wagner's
law, Musgrave suggested a hypothesils in terms of the proportion of
expanding scale of state activity. His suggestion was based on the
point that the word scale relates to the share and not the absolute
level of public expenditures. This is consistent wilth Wagner's law,
but the resultant specification is not consistent with the law, What
Musgrave specifically does is to test the nature of the change of the
public goods! share in the total output as per capita national product
rises and then looks at Wagner's law to provide some a priori reasoning
that this share will rise, Wagner's law is not concerned about the
nature of the change of the public goods' share in the total output as
the economy grew and developed, The law 1s about the increases in the
ratio of public exvenditures to the gross national product as the
economy grew and developed, That is the reason why Musgrave's  speci-

ficatlon is inconsistent with Wagner's law,

11

T 7 "Bird follows Goffman and Musgrave,”~ He states that Mas per

capita income rises in industrialising nations, their public sector

10, Mu?grave R,A, Fiscal Systems New Haven, Yale University Press
19 N9- :

11, PRird R,M., op . cit pp 1= U,

2
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will grow in relative importance," He then suggests that the basis of
Wagner's law is substantiasted when the income elasticity of public
expenditures for a significant number of expenditure categories 1is
greater than unity, Income elasticity is evidently being defined by
him as the percentage increase in public expenditure as a result of a
unit percentage change in national income. This elasticity measure
is not conslstent with Wagner's law, The reasons for these are as

glven in the first paragraph of this section,

In a way of a summary we may say that this inconsistency which
has arisen in the testing of Wagner's law may be stated in the
following manner. In verbal terms these researchers are consistent

with the law, This agreed upon verbal interpretation of the law in

quantitative terms may be postulated as:

Ei/GNP=f(GNP/N)..................(l)

where:
E; = Public expenditure on the 1th item (eg health)
GNP = Gross National Product
N = Population

Elasticity values for such a relationship are greater than zero if the
ratio of public expenditure to GNP increased as per capita gross

national product increased.

However these scholars use the following relation as the quanti-
tatlve formulation of their agreed upon verbal interpretation of the
law:

E1=I‘(GNP).......................(2)

/OOOCI
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From the above relation estimates of income elasticities are obtained.
These elasticities are usually greater than one, This is the root
cause of the inconsistency earlier pointed out. The consistent formu-
lation is the earlier one which ylelds elasticity values greater than

zZero,

There 1s a fourth group of researchersxled by Profe_sor Nicholas
A, Michasl2 who came up with a more appropriste formulation with the
functional form in Fquation (1) as the starting point., une question to
be answered was: Vhat elasticity measure is most sultable for the test
of Wagner's law? This is the problem which gave a lot of trouble to
the previous groups of researchers, For this, Michas came out with an

appropriate specification in a double logarithmic functional form:

LOg(Ei/GI\TP) = Q +b10}7(GNP/N) L N I R T T TS (3)
Where b is a measure of the ratio income elasticity. Actually the
ratio incore elasticity is given by:

a(ry/GNP) -/ a(GNP/N )
Ei/GNP / GN-P/N ¢ 0 ¢ & 2 6 ¢ 6 o ¢ o (u)

b =

Had the first group of researchers used Fguation (1) instead of
Equation (2) they could have been correct because Fquation (1) would
have directly corresponded with the more appropriate formulation given
above. The elasticity measure would have been:

1 AEM /0 a@em)
b~ = / ———-———_—_,.,......o-(S)

Ei/N' CNP/N

12, Nicholas A, Michas,'Wagner's law of Public exgenditures: What is
the appropriate Measurement for a Valid Test?% Public finance
volume XXX nurber 1 1975 pp 76-85.

/..ll.



Which 1s almost the same as the elasticity measure given above.
Actually the association to be precised is:

A(E,/GIP) fA(GNE/N)  d(F,/N) / d(GNP/N)
i r GNP/N

b -1

E/GNP GNP/N E/N

1

=b"'1q-o-o-al(6)

This implies that one can as well rely on the’simple elar “1city measure

if only public expenditure and GNP are in per capita terms,

There is a fifth group of researchers who reject the use of the
simple regression analysis given above. The use of single two-varia-
ble equation(3) where the ratio of public expenditure to GNP is
regressed on the gross national product per capita is rejected.
H’adjimatheou13 deronstrated that the use of the ordinary least
squares leads to an upward bias in the estimated ratio-income
elasticity, This is due to serial correlation. The reason for the
bias is the fact that at least port of the dependent variable is a
component of income. However, even if the latter source of the bias
were removed the estinated elasticity would still suffer from the bias
as long as the repressor is an endogenous variable, The importance of
the blas, in the context of the problem in question, derives from the
fact that statistical acceptance or rejection of Wagner's law depends
on the size of the income elasticity. The risk of drawing the wrong
conclusion arises when the estimated elasticity, which is subject to
an upward bias 1s statistically significant, To avoid this risk it

was suggested by Hedjimatheou that a more sophisticated method of

13. George Hadjimatheou, "On the empirical evidence on government
expenditure development" Public Finance volume 31 number 1
1976 pp liu-4o,
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estimation such as Instrumental Variables, should be used. However,
> that the upward bias risk is not serious to warrant the use of a more

sophisticated method of estimation will be demonstrated later.

In line with the above argument clotfelter used two stage least
Squares to estimate the e.las’cici‘cies.lll However, there is yet another
group of researchers who utilize Michas's Suggested specl”ication but
in an expanded form, They use miltiple regression analysis in order
to estimate the elasticities, Here more explanatory vari: )les are
included in the model, For instance Hartley and MClean15 use log-
linear miltiple regression aralysis to test the hypotheses related to
the growth of U.K. defence expenditure, Again Joseph E, Plutal6 uses
the same specification. This study also uses the log-linear multiple

regression analysis,

2.3 AIMS OF THE STUDY

This study primarily addresses itself to two broad questions and
these are:
(a) What are the determinants of the ratio of public recurrent

expenditure to the gross national product in Zambia?

(b) What are the determinants of the main features or patterns
of these ratios of public recurrent expenditures to the

gross national product?

14, Charles T, Clotfelter,"Public Spending for higher education: An
empirical test of two hypotheses! Public Finance volume 31 number 2
1976 pp 177-95.

15, X, Hartley & P. Mclean, "UK defence expenditures," Public Finance =
volume 36 number 2 1981 pp 171-92,

16, Joseph E, Pluta, "Real Public Sector growth & decline in developing
Countries", Public Finance volume XXXVT number 3 1981 pp 439-54,
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In this study public recurrent expenditure is defined to
include the running expenses of the Government of Zambia

institutions plus transfer payments, grants and subsidies,

In view of the above, the specific objectives of this study
are to examine the main determinants of the ratio and changes in
the ratio of public recurrent expenditures to GNP on both the
aggregate and disaggregate functionsl levels, The study further
examlnes the patterns or main features of these expenditure ratios

in terms of their degree of centralisation and stability,

The aggregate public recurrent expenditure to GNP ratio
plus the following four disaggregated functional level ratios

are examined:

(a) Health
(b) Fducation
(c) Internal Security

(d) Rural development,

The purpose 1is to examine each of these selected expenditure cate-
gorles, and understand its own individual pecularities, If the
analysis was restricted tc the nggregate public recurrent expendi-
ture to GNP ratio the pecularities of each expenditure category

would be obscured,

However, the aggregate public recurrent expenditure to GNP
ratio is broadly and intensively examined, Firstly, the aggregate
public recurrent expenditure to GNP ratio is examined in terms of

one explanatory variable~-the pross national product per capita.
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Thereafter more explanatory variables are included in the model.
These varlables are population growth rate, urbanisation and a
dummy variable representing economic reforms, Then both the
aggregate and disaggregate functional ratios are examined in
terms of their coefficients of variation. However, it is only
the aggregate ratio that is examined in terms of its centralisa-

tion ratio.

The above then are the specific aims of the study, In
summary, the aim of the study in perspective is to test the

valldity of Wagner's law and other hypotheses related thereto,

RATTONALE
The reasons underlying this study are mainly three and these

are in terms of contribution to:

(a) Theory
(b) Knowledge; and

(¢) Policy,

It 1s expected that the study wlll make significant contributions
in the areas stated above. On the theoretical level, the study's
contribution would ke hopefully tc extend the positive theory of
public expenditure, For instance, the investigation of the deter-
minants of the growth of these ratios and the measurement of the
estimated elasticities would be helpful in extending or amending
the positive theory of public expenditure, Again the study of the
level at which certain expenditures are made would be quite helpful
in evaluating the pros and cons of decentralising or centralising

the experding of specified public funds.

/evans
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On the level of knowledge, the study's contribution, it is
hoped, would be towards the development of norms that will serve
as the preliminary aids in investipgating whether specific expendi-
tures should be made or chenred. This knowledge is got through
the estimated elasticities, Finally on the level of policy, the
project's contribution would be to help in making projections and

economic planning models,

THE, STRUCTURE OF THE PAPER

The first Chapter was merely introductory, The present
Chapter is on literature review. In Chapter three, the theoreti-
cal models will be discussed., This discussion will be split into
two parts. The first part will discuss the expenditure theories;
and the second part will concentrate on the stability theories,
In both cases, the discussion will commence with the presentation
of the ageregate public expenditure and functional level theories.
Thereafter the presentation of the stability theories both at the

aggregate and disaggregate functional level will follow,

Chapter four is on methodology. Here, first the statement
of the hypotheses is given, These hypotheses first range from the
agegregate models down to the disaggregated functional levels. The
section on the model and methodology follows, The aim here is now
to operationalize the statements of hypotheses, This exercise of
operationalising continues in the section on data, The methods of

data collection and processing are given,

Chapter five gives the empirical results, Expenditure model
results are given first and then followed by the results on stability
models, Chapter six gives the conclusions and recommendations of
the study,

Sveans
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THE "HEORFTICAL FODFLS

3.0 THE CONCEPTUAL DFFINITION OF DEVELOPMENT

The term 'development' has a long and rich history, but
desplte this fact little is known about its true inner meaning.
For a brief synoptic view of this history see H.W. Amdt-! and
also M.P, Todarol8. A clear conceptual definition of Gevelopment
within the sociological context is given by Denis Gouletlg. * And

therefore there is need to briefly review the main trenas of

thought around development over time,

As 1is pointed out by ArndtaKarl Marx was the first scholar
to give the term 'development' a specifically economic connotat-
ion in 1887, Although he did this at this early time, scholars
in both the Western and the Fastern World and of course not
mentioning the third world were not yet clear as to what the

term meant,

During those years after the second world war development
was equated to growth in the gross national product per capita.
However, this was quickly challenced on the grourds of the

experience of accelerating the gross national product per capita.

17, H.JW. Arndt, "Economic Dewelopment: A Semantic History",
Fconomic Development &« Cultural Change volume 29 number 3
April 1981 pp L57-66,

18, M.P. TODARO, Fconomics For A Developing World, Longman Group
LTD LONDON 1977 pp 51-101,

19. Denis Goulet, "The Cruel Choice. A new concept on the theor
of development® Atheneum, New York, 1978 pp %II—XXT.
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Although massive growth rates in £ross national product per
capita were achieved in the thi»d world, absolute poverty still
lingered. This was because acceleration of the gross national
product per capita growth rates assumed that the benefits of

this effort will trickle down to the masses, However, the masses
remained poor ani consequently qe bxcias;ve emphasis on accelera-
ting the growth in the gross nztional product per capita had to

be rejected and abandoned,

In essence, as M,P. Todaro has pointed out, develupment is
represented by three core values, These three core values serve
as the conceptual bases and practical guildelines for understanding

the inner meaning of developmerit, These core values are:

(a) Life-sustenance
(b) Self-esteem

(c) Freedom from servituda,

These are the basic humen needs, Thus all societies and cultures
need these for survival and development. Let us then, in detail,

understand each of these core values,

3.0,1 LIFE-SUSTENANCE

Life-sustenance, thus tc perpetuate life, implies the
ability to provide basic necessities of life, The basic

necessities of life are
(a) Food,
(b) Shelter

(¢) Health

(d) Protection,
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The national economy must provide these to its citizens if
development is to proceed and indeed this is a necessary
condition for development but not a sufficient condition

however,

SELF~FESTFEM

The second core value of development is self-esteem,
This means, as M.P, Todaro put it, a sense of worth ~nd self-
respect, The vivid expression of this fact in the third world
is the national liberation movements, The aim of th se libera-
tion movements is to gain a sense of worth and self-respect,

To coneretise this point we may quote M,P, Todaro:

"All peoples and societies seek some form of self-esteem
although they may call it authenticity, identity,
dignity, respect, honour or recognition. The nature
and form of this self-esteen may vary from society to
society and from one culture to another, However, with
the proliferation of the modernising values of the
developed nations, many societies in the Third World
countries which may have possessed a profound sense of
their own worth suff-r from serious cultural confusion
when they come in contact with economically and techno~
logically advanced societies. This is because national
prosperity has become an almost universal measure of
worth. Because of the significance attached to material
values in the developed nations, high value and esteem
are nowadays increasingly conferred only on those

countries who possess economic wealth and technological

/it!l.
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power - those who have developed."20

3.0.3 FREFDOM FROM SERVITUDF

3.1

Freedom from servitude is the third universal value of
development, This means freedom from the alienating material

conditions of life, Again we may quote Professor Todaro:

"Freedom from servitude here is not to be understood
in the political or ideological sense (eg the free
world), but in the more fundamental sense of freedom
or emancipation from alienating material coriitions
of life and freedom from social servitudes of men to
nature, ignorance, other men, misery, institutions
and dogmatic belief. PFreedom involves the expanded
range of choices for societies and their members,
together with the minimisation of external constraint
in the pursuit of some social goal which we call deve-~

lopment."21

DEVELOPMENT OR LIBFRATION

The three core values discussed above constitute what we
call development, However, a new concept of development mainly
popularised by the Latin American Scholarsis that of liberation,
They say that the term 'development' conveys a pejorative conno-
tation. True development comes through liberation from the

domination by capitalist countries and their natural allies,

20, M.P. Todaro, op. cit pg 97.

21 . " " " " n
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the local national oligarchies, However, the definitional aspects
of development to be employed here is the one given earlier, The
question we now face is to give an operational definition of this
conceptual definition of development given above, Development is
a multi-dimensional process. Therefore in order to operaticnalise

this process a system of indic~“ors nmust be developed,

INDICATORS OF DEVELOPMENT

The first question that needs an answer here is: What is
an indicator? 'An indicator is something that points ot something

else', writes Donald McGranahan.22 To quote him we may write:

"When an economic or social variable is used as an
indicator it is not an indicator of itself and it is not
an operational definition of that to which it points,
For instance the temperature accurately given by use of
a clinical thermometer is not an indicator of body
temperature - it defines body temperature, but it is an
Indicator of sickness, Similarly, death rates do not
indicate relative numbers of death but may indicate
public health levels, The school enrolment ratio is g
measure of the amount of school enrolment but it may be
used as an indicator of the educational level of the
country given various assumptions, In economic forecasting,

orders on durable goods and plant and equipment contracts

22,

Donald McGranahan, "Development Indicators & Development Models"
in Nancy Bester (Fd): Measuring Development (The role & adequacy
of development indicators), Frank Cass London 1972 pg 91,
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serve as indicators for detecting broad movements they

directly measure".23.

This implies that for a statistic to be an indicator some
assumptions must be made before it can qualify as an indicator,
Thus a theoretical framework is required, Thus development
indicators are connected to the definition of development in two
ways, Firstly given a conceptual definition of development, a
development indicator may serve as the operational definition of
development so defined. And this measure becomes a d. velopment
indicator if the thing being indicated by it is a recognised
goal of development, These two conditions must be fulfilled,

Otherwise the supposed indicator would simply be a mere statistic,

On the other hand, certain goals of development are not
measurable or are only partially recognisedly measured. In this
case the development indicator only serves as a proxy variable
of the one to which it points, The discrepancy is because the
recognised goal of development cannot be expressed in quantitative
terms, Therefore to make ends meet a proxy indicator for the true
recognised goal of development is employed, This problem is part-
lcularly serious in the case of' social indicators, This means
therefore that the second approach discussed above will apply to
the social indicators, The social indicators in this study are
mainly the dependent variables in the regression models, And the
dependent variables are not directly measurable and that is why the

second approach of social indicators is employed, The explanatory

23. Ibid.
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variables in the regression ncdals are measurable, They admit

of a direct and full measure, and thus constitute an operational
definition of a particular factor of development, Therefore the
first approach will apply to these explanatory variables because
these are the measurable indicators of development, Since social
indicators are hard to understond, it s better at the outset to

note the nature and essence of these variables,

THE _SOCIAL IMDICATORS

The aspects of development that will be analysed here, thus
the dependent variables are all in the arena of social develop-

ment, These are as given below:

(a) Health
(b) Fducation
(¢) Internal Security

(d) Rural development,

All these aspects of development are not directly measurable so
that the need to apply the second approach is felt., Therefore
indicators serve as proxy variables for these entities, The
assumed relationship between the indicators and the entities to
which they point in these cases 1s usually based on a cause-effect
relationship; so that regression analysis may be readily applied
in analysing these aspects of development, It will be the task
of the regression analysis to confirm or not to confirm the
relationship and sometimes it Indeed does not confirm the relation-
ship. This means that the assumptions of the relationship are
wrong,.
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The problem of the confirmation of this cause-effect
relationship is not the same as the problem of statistical
accuracy and reliability of data, It might so happen that an
indicator that is statistically inaccurate and unreliable may
quite well prove the cause-effect relationship.2u This then

brings another point of validstion of these indicators,

Since in measuring development, thus the dependent variables
of this study, the second approach is adopted, the indicators
are not a direct measure of that which they point .
Therefore there is need to device a new way of selecting the

indicators,

THE VALIDATION OF INDICATORS

Earlier on we stated that the cause-effect relationship may
be analysed by regression analysis, Here again this approach is
employed to validate these indicators, The indicator with the
significant t~value will be selected as the best indicator of the
aspect of development under discussion, However, this should not
be treated as "the indicator" because in the course of time new
relationships may evolve and therefore require new statistical
testing and thus new indicators will be selected, These processes
of reappraising and reassessing the development indicators should
be continuous, There is another approach to the validation of the

indicators. This is the use of expert consensus, This is simply

24, Nancy Baster, "Development Indicators: An Tntroduction, The
role & adequacy of development indicator," in Nancy Baster (Ed)
NMeasuring Development, Frank, Cass, London, 1972 p 91,
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based on intuition, The collective or general opinion as to
whether the indicator is the best representative of that which

it points is sought, If there is general agreement that it truly
represents that which it points then it is validated as an

indicator of that aspect of development,

THE PUBLIC RECURRENT EXPENDITURE AND THFE DEFINITION OF DEVELOPMENT

Public recurrent expenditures as was earlier discussed are
expenses which the government incurs for its own maint@nence and
for the maintenance of society and the economy as a whole, These
expenses are Incurred to run government institutions pius trans-

fer payments (eg, ZNPF contributions), grants and subsidies.

The expenses incurred to run government institutions ultima-
tely end up as payments for the salaries of government employees,
As salaries, the monies go for the purchase of 1ife sustaining
goods, These include the purchase of food and pa&ment for rent.
Of course not all the paymentsdue to the goverrnment employees
acrue to them for some 1s taken by the governmment in terms of
taxation, However, this should be viewed as payment for other
soclal services, eg, health and national protections, This
enables the government employees to provide basic necessities

without which 1life would be impossible,

The grants and subsidies are the second type of public
recurrent expenditure, Their function is to lower the prices
of goods and services thereby making it easy for the people to
acquire these, Thus the people are not alienated from the

material conditions of life. This is because grants and subsidies
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expand the range of choices for societies and their members.

The two expanded tasks of public recurrent expenditure out-
lined above make people feel secure, A sense of worth and self
respect is bestowed on them, They no longer feel as tools of
other people since they have all what they need, Thus in the
language of liberation, the people are emancipated from misery,
Of course not all the people are government employees, However,
in the third world countries the goverrnment bureaucracies are
relatively bigger and consequently employ quite larger percentage

of the labour force,

As we have already understood previously, development can
be defined in terms of the three core values, These core values

are 1f we may repeat them:

(a) Life-sustenance, (b) Self-esteem and (c) Freedom

from servitude,

These three core values of development are the tasks of public
recurrent expenditures discussed earlier, Therefore develop-
ment and public recurrent expenditures are in fact ‘the-same,
Public recurrent expenditure becomes an operational side of the

development coin,

PUBLIC RECURRENT EXPENDITURES AND DEVELOFMENT INDICATORS: A SIMPLE

THEORETICAL MODEL.,

Since public recurrent expenditure is an operational side
of the development coin, we can then state that a development
indicator is also a public recurrent expenditure indicator. As

was already pointed out the first economist to establish the

/0..00



30

relationship between public recurrent expenditure and development
was Adolph Wagner, He specified the relationship in terms of a
development indicator-the gross national product per capita. As
development proceeds, measured by the increases in the gross nati-
onal product per capita, public recurrent expenditures will grow

in relative terms,

The relationship between gross national product per capita
and development as previously defined is sometimes no. clear to
understand.25 Development as defined here may be viewed as
increases in the gross national product per capita 1eVd1826 of
consumption, Therefore development implies the enhancement of an
economy's power to produce goods and services per capita; for this
is a prerequisite to raising levels of living, It is from this
point of view that the gross national product per capita may be
looked upon as an index of development though not the only one.

Implicit within this point of view is a theoretical framework

whose interpretation and the assumptions rest on this distinction:

The distribution question is different from the question of
Increasing the output per capita, This means that with a larger
output per capita the question of distribution may be tackled

easily, for it is possible at this level to redistribute the final

25. Hyman P, Minsky, "Indicators of developmental status of an
economy", Feonomic Development & Cultural Change vol VII, No,2,
1959 ppl51=T2,

26, Branko Horvat, "The relation between rate of growth and level
of development," The journal of development studies number 3-4,
April/July volume 10 1978 pp 382-39L,
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prodth. Therefore the gross national product per capita, though
it is not the only index of development, is a good indicator of
development and consequently the ratio of public recurrent
expenditure to the gross national product. This point is demons-

trated later, Let us then explain this cause-effect relationship,

Wagner's law of public expenditures in light of the gross
national product per capita indicator of development can be inter-
preted like this: As the economy develops, i,e, as it increases
the production of goods and services per capita, it is able to
increase the public recurrent expenditure to GNP rati,, This is
because the government can extract money from such an economy to
finance it's expenditures, In the third world govermment expendi-
tures are real vehicles of development because the private sectors
are still in their infancy, Therefore the GNP per capita as
interpreted above is a supply factor in as far as the public
recurrent expenditure to GNP ratio is concerned, However, it may
be a demand factor as well, in the sense that the growth of GNP
per caplta makes the consumption levels to rise, This has obvious
repercussions in the economy, Although we know that there are
maldistributions of income in that few people increase their
consumption, we also know that the forces of the demonstration
effects of James S, Duesenberry's relative income theory are

27

working. This means that the masses also start demanding the

goods and services, And in order to make them purchase these

27. Edward Shapiro, "Macroeconomic AnalysisJl Harcourt Brace,
Jovanovich, Inc, Tew York, 197% pp l15-139,
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and thereby raise their standards of living, a policy of subsidy
is pursued, This has the consequence of expanding public recurr-
ent expenditures, Thus the ratio of public recurrent expenditur-

es to GNP grows,

PUBLIC RECURRENT EXPFNDITURES AND DEVELOPMENT INDICATORS: AN

AGGREGATE THEORETICAL MODEL

In the theoretical model of the preQious section, gross
national product per capita was the sole indicator of develop-
ment, A brief review of the history of development points to
the fact that this is not the general opinion, And indeed this
has already been challenged, This is too narrow and aot the way
development is understood and used by most people, This implies
that althodgh per capita gross national product is used as an

index of development, it should not be the sole indicator,

Alternative definition of development which is employed
here was glven earlier, What remains to be done is to offer a
group of development indicators to point to development thus
defined, And these indicators must perform better in describing,
estimating and predicting the totality of the aspects of develop-
ment so defined and consequently be better indicators of develop-

ment as a group, than the per capita GNP alone,

Given the above point of view, the task now 1s to provide
the other indicators which we think are better in explaining the
variations in the ratio of public recurrent expenditure to GNP,

These are:
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(a) Urbanisation rate
(b) Population growth rate

(e) Fconomic reforms

And now let us understand how each of these indicators affect

the development coin on both sides,

Urbanisation is a manifestation of fuﬁdamental structural
changes in national economies undergoing their transformation
from agrarian to industrial societies, Andrei Rogers wrote that
urbanisation, the transition from a dispersed pattern of human
settlement to one concentrated around cities and towns, is a
process that has a beginning and an end.28 This concept refers
to a rise in the proportion of a total population that is
concentrated in urban settlement., This measure is a function i
not only of urban growth but also of rural growth, Urbanisation,
therefore is an indicator of development, It indicates the
process of industrialisation, Since industrialisation and
agricultural development are comnected, in that as agriculture
develops and becomesmechanised it releases workers to the indust-
ries in urban areas, thus enhancing urbanisation, When agriculture
is mechanised and consequently industries are provided with workers,
they both produce more goods and services both absolutely and on
per capita basis, This constitutes what we have defined as develop-

ment. And consequently proving that urbanisation is an indicator

28. Andrei Rogers, "Sources of urban population growth and urbani-
sation , 195C - 2000: A demographic Accounting,"” Fconomic
Development and Cultural Change no 3 Volume 30 April 1980
pp 483-500,
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of' development as defined,

Population growth rate is another indicator of the develop-
ment process, Population growth is also a process which has a
beginning and an end, This concept refers to a rise in the total
population of a countryover time,especially over a year. Deve-
lopment as previously defined means the fulfilment of those three
core values to the people, the populace of the country. Rapid
population growth makes it hard for the national economy to meet
these core values of development, The dependency burden thesis
provides a powerful argument for the adverse effects of popula-
tion growth on economic development¢29 Rapid population growth
means that there will be a higher proportion of the population
in the younger age categories. Consequently, this implies that
there will be a higher ratio of persons in the dependent ages
(the non working people) to those who are in the economically

active age group,

The problem, according to this argument, is that with a
high ratio of dependents to workers potential savings for
investment are gobled up:, This dependency burden is a drag on
domestic savings at the household level and also a dilemma at
the macro-level when the government must invest more heavily in
schools and health facilities for the young rather than in more

physical commodity productive sectors.,

29. Charles Hirschman, "The uses of demography in development
planning", Fconomlc development & Cultural Change nurber 3
Volume 29 April 1981 pp 561-75.
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Economic reform is a phrase which in the third world is
treated almost as the panacea of under-development, Feonomic
reform means or implies high rates of social, political and
ideological transformation. This is the reorientation of the
economic and social structures of the country., This calls for
planning to improve income distribution ard the institutions
in the country, Therefore planning calls for a search for a
rationally coordinated system of policy measures that can bring
about and accelerate economic growth and development, Thus once
implemented, this raises the levels of development, And the
prerequisite for this is that the govermment expendit..ces must
increase to effect this transformation, Not only increases on
the absolute level but also relative to GNP since, given the
nature of reforms, the increase in expenditure must be abrupt
while the increase in GNP is slower. Thus the end result is

that the quotient will rise,

In closing this section on public expenditure theory, we

may state that as the three indicators discussed above increase

over time then public recurrent expenditure will also have to

increase. Since public recurrent expenditure to GNP ratio was
previously defined to be the operational side of the development
coln, then this ratio must increase during the course of develop-

ment,

STABILITY THEORY

Public recurrent experditures are important aspects of

development since they have a direct bearing on the fulfilment of
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the three core values of development, They directly contribute
in a large way to life sustenance, self-esteem and freedom from
servitude, This calls for the monitoring of these public
recurrent expenditures, The important thing here is the analysis
of the behavioural properties of public recurrent expenditure,
These behavioural properties are in terms of stability and

centralisation,

Stability of the public recurrent expenditure tc GNP ratio
is defined as the relative degree of fluctuation around it's
trend,3o Stability evaluation is vital to maintain economic
stability, For instance, in the developing countries, where
the number of policy tools with which to maintain economic
stability are few, evaluating the effects of variations in
public recurrent expenditure to GNP ratio is a useful counter

cyclical policy tool,

The degree of variation in the expenditure to GNP ratios
may be Iinterpreted to indicate the range of choices facing policy
makers in determining the particular volume of an expenditure.
For instance if the coefficlents of variation of the health and
education public recurrent expenditure to GNP ratios are respecti-
vely 5 and 50 percent, then such experience suggests that there
are more options open to the decision-makers in regard to the

education public recurrent expenditure to GNP ratio, If there

30, Frederic L. Pryor, Public expenditures in communist and
capitalist nations. (George Allen & Unwin LTD 1958)
pp 79-80, 296-302.
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are forces in the national economy that determine public
recurrent experditures, then a better measure of the range of
options open to decision makers can be obtained by measuring
the variations of these expenditures to GNP ratio after the
influences of these expenditure to GNP ratio determinants have
been removed, Fven taking these determinants into account the

same analysis will result,

The concepts of centralisation and decentralisat’ on have
been echoed in many academic and political circles, This stems
from the concept of power to the people. The centralisation
ratio of public recurrent expenditure is defined as the share
which is directly made at the central goverrment level, During
this course of economic development this ratio will increase,
This is especially so in the developing countries where the
people with the knowhow are few to facilitate the process of
decentralisation, And also in the countries with lopsided
development where one sector of the national economy - enclave
is developing faster than the other sectors of the economy,
this enclave contributes larger and larger proportions of
govermment revenue, The spending of these funds tendsto be
centralised because the educational levels are still low to
effect the decentralisation of the expending of these funds,
The implication of these points is that at least in the initial
years of development the centralisation ratio will be higher and
thereafter will start to drop,

Jovens
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CHAPTER FOUR

METHODOLCGY

This study is baséd on Wagner's law of expanding state
activity. This study is on the level of hypothesis-testing.
In order to carry out the task of testing the hypotheses the
various econometric technigue. are employed to amalyse the
data. More precisely, time series multiple regression model
is used. The suitable proxy variablesrepresenting economic
reforms and development indicators are the explamtory
variables, while the dependent variables are the ratios of
public recurrent expenditures to GNP. This is the me ~ho-~
dology adopted to carry out the task of testing the first

six hypotheses.

In the case of the seventh hypothesis, the time series
multiple regression model is again employed. This time the
dependent variable is the centralisai:ion ratio and the explam-
tory variables are the development indicators. The last set
of hypotheses is on the stability of the ratios of phe public
recurrent expenditures to GNP. The time series multiple re-
gression model is again used. The coefficients of variation of
the ratios of public recurrent expenditures to GNP are the de-
pendent variables, while the coefficients of variation of GNP

per capita and population growth rate are the expamatory variables.

STATEMENTS OF HYPOTHESES

The study's objectives recuire the formulation of a number

of hypotheses. The first hypoihesis concerns the aggregate public
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recurrent expenditure to GNP ratio. This hypothesis was con-
structed in line with Wagner's true intent. As it was pointed
out earlier on, Wagner was relating the growth of public re-
current expenditure to GNP ratio to the economic development of
the country concerned. The hypothesis is that the level of
economic developemnt, economic reforms and population factors

have contributed to the increases in this ratio in Zambia.

However, over time development was synonymous to the GNP
per capita. The aggregate public recurrent expenditure hypothe-
sis is therefore split into two parts. The first pa.t of the
hypothesis is that the aggregate public recurrent expenditure
to GNP ratio is a function of GNP per capita only. The
explamation for this functiomal relationship was given in

Chapter three.

The GNP per capita as the only index of development has
already been challenged. The second part of the hypothesis is
that the aggregate public recurrent. expenditure to GNP mtio is
a function of the urbanisation rate, population growth rate, the
economic reforms (dummy variable) and the gross natioml product per
capita. The explamtion of thiz functiomal relationship was also
given in chapter three.

If the amlysis is restricted to the aggregate public re-
current expenditure to GNP ratio, the peculiarities of each
expenditure category would be cbscured. In order to avoid
this obscurity the following functiomal level public recurrent

expenditure to GNP ratios are amlysed:
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(a) Health
(b) Education
(¢) Intermal Security

(d) Rural Development

This is an attempt at the examimation ofkeach of these expenditure
categories and understand their own individualpecunliarities. There-

fore specific hypotheses are formulated for each expendi ture category,

HEALTH HYPOTHESES

The economics of health is a creation of the 1960's. The
rising expenditures have been a ma jor contibutor to the develop-~
ment of disciplinmary interest.31 Expenditures mave grown
absolutely and relative to GNP.

Health represents some aspects of development. Health public
recurrent expenditure to GNP ratio indicates whmt proportion of
the economy's resources are devoted to the improvement of the popu--
lation's health conditions. Development as defined in this study
is therefore partly represented by the health public recurrent
expenditure to GNP ratio. Ais development proceeds (and it can do
so only if the levels of health of the population improve ), tne
total amount of money allocated to the health sector must increase

absolutely and relatively.

The health hypothesis is that the health public recurrent
expenditure to GNP ratio is a function of the GNP per capita,

population growth rate and the urbanisation rate.

31 K.A. FRENZEL & D.J. McCREADY ,"HEALTH ECONOMICS: A SUBDISCIPLINE®
Eéonomic Development & Cultural Change volume 27 Number 2 January
1979
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The GNP per capita plays the role of a supply factor. The increase
of this supply factor means that the amount of goods and service
per individual increases. Therefore, we can expect .that the

people will be in a position to acquire services that they were
previously denied, including the health services. This is so be-
CAuse now the government is in a better position to extract revenue
from the economy to fimance the health sector. Therefore as GNP
per capita increases then the health status of the people will
improve. This is possible through increased public health re-

current expenditures both absolutely and relatively.

The relationship between the health public recurrent expendi-
ture to GNP ratio and population growth rate will depend on the
variable with a faster rate of increase. If population growth
rate 1s faster than the increase in this ratio, then population
growth rate will mave an adverse effect on the ratio and conse-
qucntly on the health status of the people. This is because the
health services per capita will be thinly distributed or mldis-
tributed leaving the people with very little health services.
This is the view taken up by this study. On the other hand, if
the population growth rate is slower than the expansion~of the
health public recurrent expenditure to GNP ratio, then population
gm%hmwwﬂlMWap%ﬁﬂemhﬁm%hto%emmml
he=1th status of the people. This is because the population
growtl: rate pushes the age structure of the population upwards.
This lessens the dependency burden of the economy since men of
working age are more than the school going age. These working
men contribute significantly to the mtioml treasures thereby

increasing the health services per capita.
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However this is rarely the case especially in the third world

countries.,

While the GNP per capita was a supply factor in as far as
the health sector is concerned, urbanisation rate on the other
hand is a demand factor. Urbanisation as earlier stated refers

to a rise in the proportion of a total population that is concen-

trated in the urtan settlements. As people cluster Aaround these
urban settlements the need for hospitals, good sanitation and
running water becomes a must. These are essential to the impro-
vement of people's lives and indeed this is an aspe’ % of develop-
ment. As the process of urbanisation proceeds then the require-
ments of health services will be felt because initially urbanisa-~
tion brings dirt and diseases. And these should be elimimted.
To do this the health services must be increased. Therefore,

the health public recurrent expenditure to GNP ratio must be a
positive function of the urbanisation rate.

In summry the health public recurrent expenditure hypothesis
states that the public health recurrent expenditure to GNP ratio
will increase in response to GNP per capita and urbanisation rate

increases and will be inversely related to the population growth
rate.

EDUCATION HYPOTHESIS

The economics of education, like the economics of health,

is a creation of the 1960's.
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This is because researchers during this period hypothesized a
relationship between education and economic growth32. And

it was the 1960's which saw the establishment of a link between
economic growth and development. This further point, therefore,
implies that education was seen as a factor which promotes deve- |
lopment. And recent studies have further concretised this rela-

t10nsh1p33

In the light of the definition of development employed in
this study there is need to concretise the relationship between
education and development. Development is represented by the
three core values discussed earlier and one of then is life-
sustemance, which means the ability to provide the btasic
necessities of life. This ability is brought about by improve-
ments in knowledge. By the elimimation of ignorance people are
liberated from mass absolute proverty. And this is part of
development. In other words education represents some aspects
of development and is indicated by the increases in the educa-

tion public recurrent expenditure to GNP ratio.

It is hypothesized that the following variables have a
relationship to the'edﬁcation public recurrent expenditure to
GNP ratio:

(a) GNP per capita

(b) Percentage of student popuiation the matiomal population

(¢) Lagged economic growth rate.

32 M.P. Todaro, "Economics fora Develop*ng Worldylongman Group
Ltd., London 1977 pp 255-200

33 P.R. Moock, "Education & Technical Efficiency in Smll - Farm
Production, " ‘Economic Development & Cultural change Volume 29
Number 4 July 198T pp 123-730.
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The education public recurrent experditure to GNP ratio is a
positive function of GNP per capita. The relationship is the same
as presented in the health hypothesis. The increasé in the GNP
per capita las the desirable consequence of improving the peoplek*.s
standards of living. This includes the education status of the
people. Therefore, the education public recurrent expenditure

to GNP will increase as the GNP per capita increases.

The percentage of student population to the mtioml popula-~
tion is a demand factor in as far as the education public recurrent
expenditure to GNP mtio is concerned. As this percentage increases
over time, it calls for a greater share of the gross mtioml pro-
duct to be devoted for the purpose. This has already been pointed
out by the dependency burden thesis. As the percentage increases
the educatiomal services per capita will be progressively thinner
and thinner. If standards mave to be maintained and if they have
to be improved then this calls for the expansion of the share of
the public education recurrent expenditure in GNP. If this is
not done then the public educatiomal services per capita will
decline over time and this is underdevelopment , Thus for this
part of development to proceed, the educatiomal public recurrent
expenditure to GNP mtio%lflrfrease in response to the increases
in the percentage of student population to the total mtiom1l
population; otherwise the sitwation of underdevelopment will be
experienced. With less educatioml scrvices per capita either
the quality of education will deteriorate or the dropouts problem

will be experienced or both.
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The lagged economic growth rate factor is also a demand factor
in as far as this ratio is concerned. The previous year's economic
growth rate, the expansion rate of the economy in the year behind,
has demand repercussion in as far as the demand for skilled workers
is concerned. Thus as the economy expar;ds it demands skilled
workers to man the established projects. This is then transmitted
to the educatiomal system which is required to train the men for
the jobs created by the general expansion in the economy. This
means that the expansion of the educatioml facilities is due
to the derived . demand in the expanding economy. In order to
meet the manpower requirements of this expanding economy the
educatioml public recurrent expenditure to GNP must increase

over time.

In summary, the edicatiomal public recurrent expendi ture
hypothesis is that the ratio of education public recurrent ex-
penditure to GNP is a positive function of the GNP per capita,
the percentage of the student population to total mtioml popu-

lation and the lagged economi.c growth rate.

INTERNAL SECURITY HYPOTHESIS

In chapter three, one core value of development that was
discussed was self-esteem. This was defined as a sense of worth
and self-respect. Tt means not being used as a tool by others
for their own ends, There, this was discussed on the general
theoretical level. Ng attempt was made to concretise or opera-
tiomlise the meaning of self-esteem. It is the task of this

section to do exactly this.
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Firstly, the question to answer here is: What indicator of
development points to the aspect of development called self-esteem?
The gepy  self-esteem means to feel secure. However, this
security will be marrowed down to internal security only and
extermal security will be left out. Interml Security means
protection from being used as a tool by others for their own ends.
The government protects its citizens through the provision of
police force services and other law reinforcement services. The
indicator for this aspect of development is the interml security
public recurrent expenditure to GNP ratio. As the ratio increases
it means that intermal security services per capita’also increases.
And thereby possibly making it easy to realise the self-esteem

aspect of development. .

It is hypothesized that this ratio is a postive function
of the following variables:

(@) GNP per capita

(b) Annual average crime rate

(c) Unemployment rate

The intermal security public recurrent expenditure to GNP ratio
is a positive function of the GNP per capita . Although this
increases the amount of goods and services per capita, the need
for increased allocation out of the gross matioml product for
Ssecurity purposes will be felt. This is due to the unequal
distribution @f the mtiomal product. This means the ratio of
intermal security public recurrcat exgenditure to GNP will
increase over time. Thus more and more of the gross mtiomal
product will be allocated for the protection of the matiomal

assets created during the course of development.



L7

And as the annual average crime rate increases that is,as
threats to the mational property increase due to the inequalities
felt, then the state responds to this by expanding security
services absolutely and on per capita btasis. These are fimnced
by expanding intermal security public recurrent expenditures.

This implies that the intermal securify public recurrent expendit-

ure to GNP ratio will rise.

The unemployment rate variable is the third determinmant of
the increases in the intermal security public recurrent expend=-
iture to GNP ratio. As people become unemployed it then becomes
difficult for them to obtain meaningful means of liwelihood.

They in turn resort to crime. Thus the people's self-esteem

is infringed. They become a tool for the ends of these crimimls.
In order to restore the self-esteem aspect of dewelopment, the
state responds by providing  security services. Thus the ratio
of the intermal security public recurrent expenditure to GNP

will increase.

In summary we may state that the intermal security public
recurrent expenditure to GNP ratio.. is an indicator of some
aspect of development called self-esteem. In the course of
development people must feel more and more secure. And this
can be done through provision of intermal security. This
means the intermal security public recurrent expenditure to
GNP ratio must increase. The determimants of such a state
of affairs, it is hypothesized, are GNP per capita, annual

average crime rate and the unemployment rate.
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It is alsc hypothesized that the relationship is positive.

RUPAL DEVELOPMENT - HYPOTHESTS

The aspects of development that are discussed here are
life-sustenanece , freedom from servitude and consequently
self-esteem,. In this context we agéin givekbrief but full
reaning to these phrases. As before life-sustenance will
mean the ability to provide the necessities of life. These
inevitably include food, clothing and shelter. These necessit-
ies of 1life are produced. For instance food and clothing
mainly come from the agricultural suctor. To increase the
production of these necessities of 1ife, money must be spent
in the agricultural s=sctor in the forr of extension services
and payment to the ministry of agriculture and water develop-
ment personnel so that they can organise this sector for
better and increased output. The indicator of this aspect of
development is the rural development public recurrent expendi-
ture to GNP ratio. As this ratio increases we can also be
sure that the gross national product is inereasingly being

allocated for this aspect of development.

The freedom from servitude irplles freedom to choose
from among many life-sustainingroods and services. 4s it was
rointed out earlier, these goods and services are the pro-
ducts of the agricultural sector. In order for thils sector
to produce these goods and services, thus expand the renge of
human cholce, the sector needs money. This calls for increases

in the rural develovment public recurrent expenditures, which

in turm irpliss that the rural davelopment public recurrent
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expenditure to GNP ratio must increase. For such an increase
will indicate that the country under study is pursuing this
aspect of development.

It is hypothesized thai the rural development public re-
current expenditure to GNP ratio is a function of the GNP per
capita, copper prices and the previous year index of agricul-~
tural exports. In all the hypotheses so far stated, the GNP
per capita was a supply factor and in this context too, it
is a supply factor. It is é supply factor in the sense that
as the GNP per capitavincreases, that is as the amount of
services and goods available to an individual increases,
the governmment will be in a position to extract revenue
through taxation and thereby fimance public recurrent
expenditures in the rural development sector. This implies
the transfer of income from the urtan sector to the rural
Sector. This fact is because most taxable individuals in the
societies of the third world countries come from the urban
sector. Viewed from another angle, the GNP per capita can be
a demand factor for the rural development. As the GNP per
capita increases the amount of goods and services per
individual increases. waeveq this is first manifested through
the increased monetary power at the command of these individuals,
And the studies of consumption have indicated that when indivi-
duals have the purchasing power they will first expand their
demand for food products. Although the first response to this
is increases in food prices, production will have to be increas-
ed also. And indeed this is the problem of many third world

countries.
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The consequence of the expension of such services is to allocate
a large fraction of the gross national product to the rural

developnent services.

The previous year index of apricultural exports is an
irportant factor in as far as the rral development public re-
current expenditure is concermed. This index indicates the
amount of exports out of the total agricultural produce, If
the country has a favoursble export market i:he index will. be
continuously increasing, And there will be need to cont inuously
expand the agricultural produce hoth for the home and export
market. /Mnd to do so there 1s need for intensive and extensive
services to the rural sector. This has the implication of
allocating more government revenue to finance rural develcpment
services. Civen a slower growing pross national product it
means rore of it will have to be surrended to the rural sector,
The result is an increased rural development public recurrent

expnditure to GNP ratio.

In surmery, therefore, the rural developrent public re-
current expenditure to GNP retio, being an indieator of
life - sustemanceand freedom from servitude aspect of deve-
loprent, 1s a positive function of the GNP per capita, copper
prices and the previous year index of agricultural exports.

At least this 1s the hypothesis being advanced here,

CENTRALISATION HYPOTHESIS

In Chapter three the centralisation ratio of publie re-
current expenditure was defined as the share which is directly
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made at the central sovermment level, What determines the growth
of this ratio in the course of development? It is hypothesized
that the centralisation ratio is a positive function of the

GNP per capita and population growth rate.

When GNP per capita increases, espécially in enclave sector
type of econoriies, the need for central control of the expending
of public fundsis felt, This is because the rest of the sectors
of the economy, specifically the education sector, are lagging
behind, Thus there is shortase of skilled manpower to man the
would be decentralised institutions. The last resort therefore
is to centralise the expendin,m of public funds. That is to say,
as development proceeds the centralisation ratio will grow and

approach unity.

T™e population growth rste factor 2lso acts in a sirmilar
way to the GNP per capita. As the populatim growth rate increases
the percentage of youne people increases., 2s in the dependency
burden thesis, this implies the relatively fewer working; people.
In countries such as Zambia, the fact of relatively fewer workers
will mean even relatively fewer skilled educated workers to man
would=-be decentralised institutions. These then call for pool-
ing of these fewer skilled educated workers to the headquarter
offices of povernment ministries and consequently implying tough-
er central control of expending of public funds. The centrali-
sation ratio erows with the economy. However, this is a finite
process. (nece the country invests in the education sector, there
will come a time when the country will start to reap the benefits

of these massive investments in education.
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The people will be trained for the responsible jobs of mamming
the decentralised institutions. Once this staee has been
reached then the peornle will call for decentralisation and the
centralisation ratio will start to decline until an ‘'optimum’
decentralisation level has been reached; which irplies that

there is no hundred percent centralisation or decentralisation.

In summary, therefore, we state that the centralisation
ratio 1s a positive function of the GNP per capita and the
population growth rate. While this is purperted to be the
case, it is only so in the early stares of development. Once
a certain level of development has been reached the centrali-
sation ratio becores an inverse function of the GNP per capita
and the population growth rate. However, before this transi-
tion from being a positive to being an inverse function of these
determinant factors, there will be a state of no clear relation-

ship between these variabtles.

STABILITY HYPOTHESES

This section deals with the agpregate and the functional
level stability hypotheses. The ratiomale for this is that
the exvlanatory variables are the same. These are the GNP
ver capita coefficient of variation and the population growth
rate coefficient of variation. The dependent varisble is the
aggregate public recurrent expenditure to GNP ratio coefficient
of variation, end the same is done at the functional expenditure

levels.
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In chapter three, the stability of an expenditure was defined as
the relative degr=s of the fluctuation around its trend. Since
the expenditure hypotheses have advanced the relationships bet-
ween the expenditure to GNP ratios and other explanatory
variables, we can extend this to the stahility of these ratios.
This extension then means that the stability of these ratios

is a positive function of the stability of the explanatory
variables chosen. These explanatory variables are GNP per
capita coefficient of varistion and the population growth rate

coefficlent of variation.

If the GNP per capita fluctuates asround its trend and since GNP
per  capita itself determines the changes in the expenditure to
(NP ratios then its variations will make the expenditures to CNP
ratlos to fluctuate., As the amount of goods and services at the
disposal of =n individual citizen varies then the standards of
living of individuals will vary in accordance with this behaviour
of the expenditureto GNP ratio. Tis repercussion starts from
the GNP per capita coefficient of variation. When the GNP per
capita coefficient of variation increases the expenditure to
CNP ratio coefficlent of variation will increase. On the other
hand 1f the GNP per capita decreases from higher levels then
there is &lways great vropensity to maintain previous levels
of 1living standards. In order to achieve this the povermment
subsldises the npurchase of cormodities. Thls reans the
expenditure to GNP ratio coefflcient of varistion is a posi-

tive function of the GNP per capita coefficient of variation,
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The population srowth rate, 'as defined earlier, reans the
a¥pansion rate of the population. The ronulation growth rate.
coefflcient of veriatior. means th2 way the ponulation
rrowth rate fluctuates around its treni, ‘s this coefficlent
of varilation increases, the dependency burden nrobler will
vary accordingly, AMnd accordincly the exnvenditure to ONP ratlo
coefficlent of variation will vary. Therefore, the expenditure to GNP
ratico coefficient of variation 1s a positive function of the

population growth rate coe®clant of variation,

TITE FEXPRNDTTRE - MODFLS

In peneral all the hyrotheses that we discussed above adv-
ance positive relationshins between the devendent variables
and theexplimtory variables, Therefore, the following relation-

ship holds for the maiority of the hypotheses:
Yi = f(xq T xn)

The cobb-Dourlas function is used in this study., The hynothesized

functional velationshir to re investierstad may be excressed as:

Ry yP2-—mnm %Pn, U
Y, = X1 X .
)gi 2i ni

T™e Cohb=Trilas rodel may be transforme?d into a linesr form to
facilitate the estimation npurposes, The lor=linear transformat-

ion used in this study is the followine:
Tog (Y) =eL+ By. ToF (_«,rn ) + By L Tor (Yop ) 4444 +Bqloe(X4 )40

Where:
Y = individual functional level erypenditure to GNP ratio,

vertralistion ratio or coefficient of variation,



Kji = individual jth explanatory variable
< = Intercept term

Ry = Flasticity of Y with respect to %i

& = Frror term

For the various public recurrent expeniiture to OMNP ratio the
equations are estimated from the T960 to TOR? Aata, For
the centralisation ratio, the eguation is estimated for the
veriod 797 37081, And the stability ecuations estimation is

from 19T - T08T data,

The simple ageregate public recurrent expenditure model
has only one explanatory variable and this is GNP per capita,
The loglinear mcdel to be estimated is the following:

TFAGGR ¢ =o{+ R 1p 40

1
where:
LFAGGR: = Tor (Ampreasate public recurrent expenditure
to GNP ratio)
1AMP = Tog (OVP per capita)

The other terms are zs defined earlier,

The arererate cublic recurrent expenditure rodel has many
erxplanatorv veriables, ™e log - linear trasformation for this
model 1is :

IFACGR = o+ P_' e+ Bz. DUMY + 'R3. ILPCP + B’-& . LUPBAN + U



Where:
IFAGOR: = lor (Arprerate public recurrent eymenditure to GNP
ratio)

1GP Tor (AMP ner capita)

Ny = represerts economic reforms

LPOP = Ior (Population cgrowth rate)
IUPRAN = Loe (urbanisation rate)

The econaomic reforms in this model is represente? hy a dummy
variable, We do not take lomarithm of a durmy varlable because

it does not mske sense to take logarithm of zero,

The health public recurrent erypenditure model's log-
1linear transformation is

THPREY =t By IOMP -+

3 LPOP + By LURBAN + U

B
Z
where:

THPFX = Loc (Health public recurrent exvenditure to GNP ratio)

And the other variables are as explained in the agrregate public

recurrent eypenditure rodel,

The education nuhlic recurrent exrenditure rodel has three

eyplanatory variables, ™e rodel to be estimated is:
LFAGOD =gk+ Py mmr 4+ BZ‘ LPFEFC +n3, ITARCG + U

where:
IFAAGR = Tog (Pducation public recurrent expenditure to GNP
ratio)
LGMP = Tor (G'P per capita)
IPEAPC = Tog (Percentage of student pooulation in the nation-
al population)

IT#eG = loe (Iarced Teoonomic erowth rate)
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In case of the intermal security public recurrent expenditure
model, the equation to be estimated is the following: |
LTPUFY =o(+ B,},. 1GNP + RZ' LANYCR  + ’33' LUFMe 4+ 11
Yhere:
LIPUFX = Lo (internal security public recurrent expenditure
to GNP ratio)
IGMP = Log (GMP Per capita)

LANVCR

H

Tor (Annual averars crime rate)

LONFMP = Tog (Unemployment, rate)

The last expenditure model is the rural development, The log-

linear rmodel to be estimated is:

LFUDFY. =oc+ B'. IGMP + B2‘ 1CoPPR2. 4+ %.LPYIND +
Where:
LAUDFY # Log (Rural development public recurrent expenditure

to GNP ratio)

GNP = Jop (GNP per capita)
ICOPPR = Loy (Copper prices)
LPYIND = Tor (Previous year index of agricultural exports)

THR CFMIRALTSATION MODFT,

This model’s log=linear form is the following:

LCFNTR  =aC+ By, IGNP 4+ Bo, LPOP + U

‘there
ICFNT? = Iog (Centralisation ratio)
IGNP = Ior (GNP Per capita)
LPOP = log (Population prowth rate)

This is the eguation that is coing to be estimated.
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4,9, THE STARTLITY MODFL

Tn the case of the stability model, we present both the

aggrerate and the functional level stability rodels in this

section,

The rationale for this move was given in the section

on the stability hypotheses.

T™e ecuation to me astimated is:

LAPCOY =o(+ B,s IAMPCO + By, LPOPCO + 7

“here:
TAPCOV = Ior~ (Arererate public recurrent expenditure to
(GNP vatio or any other functional level ratio
coefficient of variation)
IGNPCO = Log (ONP per capita coefficlent of variation)
LPOPCO = lor (porulaticr. erowth rate coefficient of

4,I0 - THF DATA

variation),

This section is divided into two troad categories namely:

(a)
(b)

Dependent variahle data

Fyplanatory variable 4ata,

e constituent parts of these sub-sections are considered below.

THF DEPEMDFMT VARTABLE DATA

This sub=section includes data on the following variables:

(a)
(b}
(c)
()

(e)

Aggregaée public recurrent exrenditure to GMP ratio
Health public recurrert exnenditure toc ANP ratio
Fducation oublic recurrent expenditure to GNP ratio
Tnternal security public recurrent evpenditure to GNP
ratio,

Pural develoorment vublic recurrent exnenditure to GNP

ratio,
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(f) Centralisation ratio

(g) Aggrerate public recurrent expepiiture to OMP ratio
coefficient of variation,

(h) Health public recurrent expenditure to GNP ratio
coefficlent of wariation

(1) TFducatiom publicre urrent experditure to GNP ratio
coefficient of variation,

(i) Internal security vublic recurrert expenditure to
M ratio coefficient o variation

(k) Pural developrent public recurrent expenditure to GNP

ratio coefficient of variation,

The expenditure ratios were calculated using the following formula:

R %
Where:

B = The desired axpenditure ratio

¥ = logrepate or functional level public recurrent expenditure,

Y = Cross national vroduct,
The formula for the centralisatiorn ratio ig as follows:

CENTR

Whevra:

CFITR Centralisation ratio

it

ACGRD = Apprepate public recurrent exmenditure
AGGRIC = Agerevate miblic recurrent expenditure expended

only at certral goverrment level,
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The coefficients of veoriation of the rations mayv he calculated

usin~ the forrula piven below,

APCOV =

Where

b,
v

< {0

APCOV = lerrerate or furnctional level ratic coefficient of

S

h's

= Stamdard deviation of the expenditure to GNP ratio

Moving sverage of the expenditure to GYP ratio,

The sources of data for the ahove variahles were the financlal

renorts I060-TC3T, published by the the Republic of 7Zarbia's

povernment printers, lusala, The data for I982 were obtained

from the then urputliished financial renort, Ministry of finance

Headquarters, Lusaka,

THF FXPLANATORY VART/RLF DATA

Thi.. sub=section include data on the following variables:

o~
)
N’

(k)

GMF per capita

Pooulation srowth rate

Trhanisation rate

Feonomic reforms (Durry variable)

Parcentare of student vopulation to total national
ponulation,

Tareed sconomic rorwth rate

Conper prices

Previous year Index cf apricuitural exports

Aprual averare crime

Inerployrent rate

GNP per capita coefficient of variation,
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(1) Topulation prowth rate coefficient of variation

(m) Unernlovment, rate coefficient of variation

(n) Copper price coefficient of variation

(0) percentage of student pooulation coefficient of

variation.
Among the explanatory variables,the one that needs an
explanatior. is the durmy variable. Cince the economic reforms R
the Mulunpushl and matero reforms, were amounced in T9683
and 1270 respectively, the vears 1960 to 1967 inclusive take
years

the value of 7ero and the /1968 to 1932 the value of unity

in the model.

Te sourcesof the data for the explanatory variahles
‘except the annual average crime were the Monthly Higest of
satistics 1961 = 1982, These are puhlished btv the Central
tatistical Office, Lusaka, ™e Adata or the annual average
crime vas obtained from Mortherm Rhodesia police annual reports
1960 - 1963 and the Zarhia police smnual reports 1964 - 1976.
These two series were nublished by the rovernment printers, Lus-
aka, Tor the period 1077 ~ 1992 the datawerechtained from the

mmnublished Zarbis rolice annusl renorts,
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CHAPTIR FIVE

TFE. FMPIRICAL RESULTS

ANALYSIS OF FMPIRICAI. FESULTS

This Chepter is divided into two broad sections, The first
section presents the results of all the expeniiture models and the
Centralisation medal, The second section presents the results of the

stability - nodels,

The rature and form of the presentation of the empirical results
will be divided into three stages, The first stage is descriptive,
The weans, standard devietiors and the correlation matrices are
presented an® discussed, The second stage is the presentation and
evaluation of the paraveter estimates, This iz the stage when the
parameter estimates of the models are examined to see whether they
pass the statistical criteriz. These criteria are in terms of the
t-statistics and the F-statistics, The third stage 1s the subjection

35 These

of these parometer estimates to the econometric. criteria,
criteria zre in terms of the Durbin-Watson statistic and the severity
of the multiccllinearity problem, Once the model has simultaneously

fulfilled these two criteria then it is established, If the model

)

fails to frlfil one or both of these two criteria we then re—examine
the whole model, This re-examination is in terms of re-specification
and re-estimation of the model, "hen the whole three-staze procedure

is repeated,

35. A, Koutsoyiernis, ory of Tconometrics, Toe Macmillian press
ID TOMDON 1081 rp 177.
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5.1,0 THE EYPFMNDITURE MODFLS

In this section, we present the erpirical results in the

following order:

(a) Simple agerepate public recurrent expenditure model
(b) Aggrepate public recurrent expenditure model

(¢) Health public recurrent expenditure model

(d) TFducation public recurrentexpenditure model

(e) Internnl Security public recurrent expenditure model
(f) Rural development public recurrent expenditure model

(g) Centralisation model.

5.1.1 SIHTFLE AGGREGATE PUBLIC RECURVENT FXPEMNDITURE MCDEL
The agrrecate public recurrent experditure to GNP ratio (EAGGR)
averaged around 0,1913 while the gross national product per capita
(GNP per capita) averaged around Z275,80 over the 1960 - 1982 period.
The FAGGR varied more than the GNP per capita, The standard devia-

tion for EAGGR was 0,3529 while that of GNP per capita was only 0.1963.

The correlation coefficient hetween FAGGR and the GNP per capita
was C,37389, This high value of the correlation coefficient indicates
that there is a close relationship between the FAGGR and the GNP per

capita,

The regression analysis was carried out to determine whether
the variations in TFEGGE can be explained by the varistions in the
GNP per capitsy, The regression results were as presented in table

5.1,1 below (with t-statistic in parentheses)
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THE SIMPLE AGGREGATE PUBLIC RECURRENT FXPEMNDITURE MODEL
THE REGRESSION RESULTS

LFAGGR = - 4,57106 + 1.57862 LGP

(8.4h32)%*
Multiple R = 0,87889 =° = 0,77343 ®°=: 0.76161 SE2 = 0,1723
F(1/21) = 71,287%" DW = 0,57492
Where:
LEAGG = Log (Aggregate public recurrent expenditure to GNP ratio)
IGNP = Log (Gross national product per capita)
% = Statistic significant 2t both one and five percent levels of
significance.
¥ =

Statistic significant at only five percent level of significance

This model had both the t-statistic and the F-statistic significant
at both the one percent and five percent levels of significance, However,
the low Durbin-Watson statistic indicates thet positive first order serial
correlation is present in the estimated residusls, In order to rectify the
problem of positive first order serial correlation, the generallzed deffer—
encing procedure was apclied, "he serial correlation coefficient was
estimated using the Theil-Nagar forrmla, The serial correlation coefficient
(P) obtained was C.7255379 (see appendix I for detailed calculations). The
estimated serial correlation coefficient wzs used to transform the data.
The regression was run on this transformed data and the results were as

follows:

/C'l..



TABLE 5,1.2

THE SIMPLFE AGGREGATE PUBLIC RECURRENT IXFENDITURE MODEL
CORRECTED FOR SERTAL CORRELATION

THE REGEESSTION RESULTS

LEAGGR = (0,45296 + 0.33493 1GNP
2.97)%%

o =2
0.58394 7°= 0,29388 R™ = ¢, 06235 SR = 0,10005

[}

Multiple K

i

F(1/21) 8.82u¥x Twr = 1,U8121 P = 0,7255879.

Where: Variables are as defined earlier,

These statistics wers obtained from the transformed equation which used the
generalized differencing process. The result is that the intercept term has
increased, while the slope coefficient which in the log-linear model is the
same as the elasticity value, the multipls F, the R-square, the adjusted R-
square, the standard error of the regression, the F-statistic and t-statistic
have all declined, However, the F-statistic and the t-statistic are still
significant at the one percent and the five percent levels of significance.
And also the Durbin-Watson statistic now indicates the absence of positive

first order serial correlation.

This established model indicates that FAGGR is not elastic to changes
in the GNP per capita. The regression indeed only explains 26,23 percent
of the variations in the FAGGR, 7his point is pursued further in the next
chapter, The low elasticity value and explanatory power of this model has
already been explained in the context éf developmerit by G M, Meier.36
However, we explain this in the context of the hypotheses advanced in the

previous chapter,

L4

36, Cerald M, Meier, Leadine issues in Feonomic development: studies in
I nternational poverty, Cxford University Press LONDON 197C pg5,

’
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5.1.2 THE AGGRFGATE PURLTC RECURRENT EXPENDITURE MODEL

The ageregate public recurrent expenditure to GNP ratio
(EAGGR) averaged as before around 0,1913 with a standard deviation
cf 0,3529. The average of the QNP per capita is as before X275,80
with a standard deviation of 0,1965, The dummny variable representing
the economic reforms averaged 0,6522 with a standard deviation of
0.4870, The population growthrate has the mean of 0,03U80 with
the stardard dsviation of 0,2263., The urbanisation rate on the
other hand averaged around 0,2227 with a standard deviation of 0,1147.
The correlation arong these variahles is shown in the table
below:

TABLE 5,1.3

THE _AGGREGATE PUBLIC RECURTENT FXPENDITURE MODEL
THE CORRELATTION COFFFICTENT MATHIX

FAGGR LGNP LPOP LURBAN DUMMY

EAGGR 1,0000

LGNP 0.67889 1.0C00

LPOP - C,28688 -0,31476 11,0000

LURBAN  0,83887 0,07855 - 0,30596 1.,0000

DUMMY 0. 57434 C,87263 -0, 21443 0,87184 . L.000C

Where:
EAGGR = log (Aggregate public recurrent expenditure to QNP ratio)

LGNF = Log (GNP ner capita)

LPOP = Log (Population growth rate)
LURBAN = Log (Urbanisation rate)
DUMYY = (Fconomic reforrs)

/'....



All the correlation coefficierts are positive except that of the
population growth rate and each of the other explanatory variables and
the dependent varisble, The highest correlation coefficient is that
between the urbanisation rate and the GNP per capita, This is due to
the way the natloral accounts are corpiled., This high correlation coeffi-
clent between the two explanatory variables points to the probable severity
of the rulticollincarity problenj‘.kil the correlation coefficients are
satisfactorily high except those between the population growth rate and

the other variahles in the model,

The step~wise regression procedure was used to amlyse the model,
The explanatory variables were incorporated in the analysis in the

following order:

(a) GNP per capita
(b) Dummy (Fconoric reforms)
(¢) Urbanisati~ rate

(d) Population growth rate,

The regression results were as presented in tatle 5.1.4 below with t-stati~

stics in parentheses,

TABLE 5,1 ,4

THE AGGRECATE PUBLIC RECURRENT FXPENDITURF MODEL
TTE REGRFSSION RESULTS

EAGGR = = 7,0054k4 + 2.00157 LGNP + 0,37326 DUMY ~ 2,19783 IURBAN -0,06892 LP
(2,401458)% (2, 630] %% (1.,5515) (0,446T)
- 2 cen 12 , o
Miltiple R = 0,91533 R® = 0.84353 R™ = 0,80851 SFR = 0,154
F(4/18) = 24 ,223%% D o= 1,225,
(4

Variables are as defined earlier.
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[

The Durbin~Watson statistic indicates that serial correlation is not
a problem herce, The table shows that enly two slope coefficients are
sipnificant at the one and five percent evels of sirmificance, The slope
coefficients for the urbanisstior rate ard the vopulation prowth rate are
insipnificant even &t the five percent level, The insipnificance of the
slove rcoefficient of the urbanisation rate is surprising siven the high

correistion coefficient bebtwvesn thie vesinble avd the dependent variable,

53}

This might be ‘lue to the severity of the rulticollinearity oroblem in the
model, This prohlem rideht be because of the hiegh correlation coefficient
between the NP ner capita ard tie urbauisation rate, This makes it

difficult to interpret tie slove ccefficients of these twn vari:bles,

To rectify this .problen one of thase two variables has to be excluded
from the molel, Two separate repression rodels were estimated, The first

model excluded the NP per capita and tiv second model excluded the urbani-

sation rate from the analysis

When the resression was run excluding the GNP per capita from the

THY AQGQFGATE PUBLTY RIFCUPPENT EXPR O TTUSE HODFL
«HE FICRESSION FESULMTS IYOIUDTHG (0 PER CAPTTA

FAGGR = = CJTCHTS + O bh277 oty 4+ 37733 LUFBAN - 0,10701 LPOP

(2.3L073)8% (1.?9H99) (0,62207)

N
3

saltiple B 0,50008 R = 0,79313 B = 0,750 MTOSFR = 0,173
F(3/19) = M= 075052

/"..'
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The dummy variable's slope coefficient eontinue to be highly significant,
However, the slope coefficients of the urbanisation rate and the popula~
tion growth rate are still insignificant, This model is actually worse
than the last one because now there 1s a new prcblem of positive first

order serial correlation indicated Ly the low Durbin-Watson statistic,

The second regression model excluded the urbanisation rate, The
step-wise regression nrocedr . incorporated the explanatory variables in

the aralysis in the following order:

(a) CNP per capita
(b) Dumny (Economic reforms)

(c¢) Population growth rate,

The regression resulﬁs are presented in table 5,1.6 below with t-statistics
in parentheses, This model is better than the one excluding the GNP per
capita. This model has two slope coefficients significant at the five per-
cent level of signifirance,

TABLL 5,1.6

THE _AGCTEGATE PUBLIC RECURRENT EXPENDITURE MODEL
THE REGRESSTON RESULTS FXCLUDING UEBANISATION RATE

EAGCR = - 3.06359 + 0,83236 1GNP + ©,33403 DUTMY - 0,06550 LPOP
(2.255)% (2,3082)% (0,4110)
2 =)
Multiple R = 2,90685 R® = 0,82228 % = 0,70433 SFR = 0,160

F(3/19)

29,32253%% W = 0,74577

The varialles are as defined esrlier,

/.ll..
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However, the slope coefficient of the population growth rate remains
insignificant, This model just like the one excluding the CNP per capita
has introduced the problem of positive first order serial correlation which
was not oripinally present, This is indicated by the low Durbin-Watson

statistic,

The two models constructed both failed to improve the regression
results, Multicollinearity here mignt not be a protler to impalr the
interpretation of the slope coefficients in the original aesregate public
recurrent experditure model, The Faitovsky test was applied to test for
the severity of Multicollinearity, It was fourd that rulticollinearity in
the originsi aggrerate public recurrent experditure model was not severe
as to impair the interpretation of the slope coefficients (see appendix IT
for detailed explanation), Thereforesthe model results presented in table
5.1.4 are the established results, All the conclusions should be based on

these results

5,1,3 THE HEALTE PUBLIC RECURRENT FXFEMDITURE MODET,

-

“he health public recurvent expenditure hypothesis stated that
the health public recurrent expenditure to ONP ratio (FPEX) was a
positive function of the NP per capita and the urbanisation rate and

that 1t was an inverse function of the vopulztion arowth rate,

"he HPEX averaged aroun? 0,01246 with a stendard devietion of
0.6762, The health public rocurrent erperdiiture to GNP ratio (HPFX)
varied more viciently than the agrresate public recurrent expenditure

to GIP ratio (TACGOR),

The associetion levels among the model's variables are given in

table 5,1.7 helow,

S eanas
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JABLE 5.1.7

TIE HEATTH PUPRTIC RECUTRFT PXPEMDITTURE MODEL
THE COFRELATION

T T T AT T T T
HPE AT T.POF LURRA

HETX 11,0000

LGP 7,69401 1,000

LPOF - 0,77566 ~ 00,3211 1,0000

LURBAN  0,717013 L, 97357 ~0,311¢6% 1., OO0

Where:
VPEX = Logm (Fzalth public recurrent erypenditure to (NP ratio)

Other varizbles are &35 defined serlier,

The highest correlsztion coefficient is that between the urbanisation

rate and the GNP per capita, Since these are explanatcry variahles, there

is a possibility of severe multiszollinzarity, Among the correlation coe-

fficients between the deperdent variable and each of the three explanatory
variables, the highest value ocours tetween the dependent variable and

the population erowth rate althcueh 1ts sigm 1o negative, This is followed
by the urbanisetion rete anl the Jependert varisbtle's correlation coeffic—

ient, However, there is not mueh difference between this correlation

coefficient and that between the HPI'Y and the GNP rer caplta,

When the step-wise regression procsdure vas applie! to analyse the

rodel the explanetory varishles were incormorated in the znalysis in the

following order:
(&) Population growth rate
(b) Urbanisation rate

(c) ONI' per capita

’
S enebe
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The regression resnlte obtained are shown in table 5,1,8 below with
t-statistice in parertheses, The recre n results show that the popula--

tion growth rate has a nepative slope as hypothesized,

(wel

TABLE 5,1,

CHE PEATTE PURLIC RECURRENT WYXPRMTITURF MODEL

THE, REGRESSION RESULAS

HPEX = - 0,22681 - 1,8445 LPOP + 4,455 LURPAN - 0,5375 LONP
(6,5282)%%  (1,7340)% (C4557)
o ) o QY
Multiple R = 0,92040 R~ = 064714 7% = 0,82301 SPR = 0,08L5
F (3/19) = 35,090%¢# o= 16703

The variahles are ag defined eoriier,

Its size Indicates thst HPFY is colastic to chanres in this explanatory
variable. The slove coefficient is also highly significant at both the
flve and one percent levels of significance, The urbanisation rate has a
positive slope coeflicient again as hypothesized, The slope coefficient
which is the same as the elasticity indicates that HPFX is very elastic to
changes in the urbanisation rate, The GNP per capita has a negative slope
coefficient contrary to what was hypothesized., It is also insignificant

even at the five percent level, This is a problem that rmst be resolved,

The regression plane is significant at both the five and one percent
levels of significance as indicated by the F-statistic, “he erplanatory
power 1s satisfactery. The first crder positive serial correlation is
absent as irdlcated by the Durbin-Watson statistic, However, the problem

Ky

is the sign and insignificance o the GNP per capita slope coefficient,

The reason for this protler might be the severity of the malticolli-

nearity problem in the model, ‘her the Haitovsky test was applied to this
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rodel (see appendix IT for calculations) it was found that multicollinear-
ity 1s severe between the urbanisation rate and the GNP per capita., In
order to solve this problem one of these variables had tc be dropped from

the model,

Two separate regression rodels were run, "he first one excluded the
urbanisation rate explanatory varistle from the analysis, The second one
excluded the GNF per capita from the anulysis, The first model's regres-

sion results are presented in table 5.1,9 below,

TABLE 5,1.9

THE IEALTH PURLIC REC! BEENT FXPENDITURE [CDPL
THF RECRISSION RISULTS FXCLUDING THE URBANISATION RATE

(S.0021)5  (1,5990)5%

=2
C.90716 ?2 = (82264 R° = 0,30523 SFR = 0,293

i

Multiple R

This model has succeeded in reversing the sign of the GNP per capita
slope coefficient, It 1is now positive as was stated in the hyvothesis,
It 1s also highly sipnificant at Tive ard one percent levels of signific-
ance, The regression's explanatory power is satisfactory as indicated by
the F-statistic, However, this model must be compared to the other model

excluding the Gl per capita.

The regression results of the Health public recurrent expenditure

molel excluding GNP per capita are rresented in table 5,1,10 below.

Sevens
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TABLE 5,1,10

THE HEALTH PUBLIC RECURRENT EXPENDITURE MODEL
THE, REGRESSICN RESULTS T'XCTUDING GNP PFR CAPTTA

HPEX = -22.9811 - 1,533143 LPOP + 3,05874 LURRAN
(6,61959)%% (5.5931)*#

)
5 -~

Multiple R = 0,921905 R° = C,84465 F° = 0,82911 SER = (,2795

F(2/20 = Gl 3605%% W= 41,6831

This 1s a better model than the rodel whose results were presented in table
5.1,9, It has a greater explanatory power, The P-statistic and the ¢~
statistics are even more significant than bhefore, This means that the
HPEX is highly elastic to changes in the pooulation growth rate and the
urbanisation rate, Arnc further the Durbin-Watscn statistic has increased
implying absence of serial correlation of the first order, 'This is, there-

fore, the model we should adopt.

5.1,4 EDUCATION PUBLIC RFCURRENT EXPFADITURE MODEL

The cducation rublic recurrent eypenditure to GIP ratio (EAGGR)
was hypothesized as a positive function of the gross national
product per capita (GNP per capita),the percentage of student popu-
lation to total nstional population (PFSPQ) and the lagged economic

growth rate (IAFCG).

this ratio has averaged over the peried under consideration

arourd Q.0279% with 2 standard deviation of 0.°

350, The PESPO has

(/J

a mean of C,1751 with a standard deviation of ©,1125., The LAFCC

has a mea £ 0,03980 with a stardard deviation of 1.1224, In the

case of the GNP per capita this is as stated earlier, On the

Seveas



avergee the PISPO has variea the least and it has the largest mean..

The LAFCG has varied the most and this is the gen aracteristic
of the third world countries, Thelr economic growth rates are very

unstavle,

The correlation amons the ofel's variablss is shown in table

THF ECUCATION PUBLIC RECUREENT EXPENDITURL MODEI

THE CORRELATICY COEFFICIENT MATRIXV

FAGGH JEGS LPESPO LLAECG

TAGGR 1,000C

LGNF 0, 84867 1.00C0C

LPESFC  0.91162 0,37177 1,0000

LLAECG - (06975  0,0935€ 0.14223 1.000C

FAGGR = Log (Fducation public recurrent expenditure to GNP ratio)
LONP = [og (GNP per capita)
LPISFC = Leog (Percentace of total student population to total

national population),

[IATCG = Lor (lagped economic growth rate),
The table shows thet there 1s close correlation between the
dependent varistls and the LPESPO, The correlation coefficlent 1s

as exveciod because the increases ir the ratio should be due to the
inereases in tie percentage of the student population in the national
populaticn. There is also a high correlation coefficient between the

ATTY
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2.1

deperdent variable and “he GMP per ospifs

.

cilent between the dependent variable ard

nepative, However, the absolute size of

o

Armong the explanatory variahles there is

NP

cient between the LPEIPC and IONP,

multicollinearity problem,

The step-wise regre- Lon op

model, The explanatory var

the following order:
(2)
population,

(b)
(¢)

Tagred econoric growth rate

GNP per capita,

.
YRRV WA

1. 1ne correlation coeffi~

the LLAFCG was unexpectedly

this coefficient is small,

h)

z high correlation coeffi-

is & possible source of

is pursued further later,

cedure was aprlied in analysing the

ariables wore Included in the analysis in

Percentage of student population to total nationa)

At the last step the following regression results were obtained:

TABLF 5,1,12

THE EDUCATION PUBLIC RECURRENT FNPEMNDITUNE

YODEL

THE RFGRESSICON RESULTS

EAGOR = = 1,55070 + 2, 30048 LEPFSTO - 0.05937 LLATCG + 0,34357 LGNP
(n JTOSORMYEE (2, 465)8 (1,23451)
Multiple R = 0,03%71 77 = 0,98118 B = 0,R60L1 SFR = 0,1254

R(3/10) = MGuE

m. feivlea s sy o -
L varianles are 23 defined - 1

TR EY)
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In table 5,1,12 v~ nete that the lacrged econcinle growth rate -has a

wia

S

tated in the

5]

-] g
what w

)

]

negative slope coeflicient which is contrary
hypothesis, Although the sleope coefficient itself is significant at the
five percent level of signilicance there is need to improve this model.
The slope coefficient for the GNP per capita is low ard insignificart,
These two vroblems may be rectified if thelr sources were the severity of
the multicollinesrity probler in the model, Yowever, the Haitovsky test
proved that multicollinearis, in this model was not severe (see appendix

II for calculations),.

Two attempts to try tc improve the model's results were made, Two
separate two variable repression models were run, The first one had the
GNP per capita as its explanatory wariable while the second one had the

PESPO as the explanatory variable,

The regression reoults foer the first model are presented in table

5¢1.13 below,

THE FDUCATICH PUELIC RECURRENT FXPENDITURE MCDFL
THE REGREISICN RESULTS OMLY INCTUDING LGHP

EAGGY = - 5,18295 + 1,4508 LGND
(7.353)#%

K]

0,70601  SFR = 0,183

7(1/21) = 5l OERLEX DW = 0,5056

The variables arce as Jdefined sariiesr,

/o'sa§0‘
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The GNP per capita slope coefficient showsthat the ratio is elastic to
changes in this explanatory variable, And the slope coefficient is highly
significant, Although the resression line is highly sipnificant, the low
Durbin-Watson statistic indicates that there 1s first order positive serial
correlation, "his implies that the F-statistic, the t-statistic and the

R-square are optimistically hirh, "his model does not improve the earlier

)

1 0.

regression results and is therefore dropped,

The regressicn results for the model including only the PESPO are

presented in tzble 5,1,14 below,

TARLE 5.1,14

THE FDUCATION PURLIC RUCURRENT EYPEMND

THE RECRITEICH BESULTES OMLY INCIUDING PESEC

FAGGR = -~ 2,192 + 2,7304 LPESPO
(10,164 )%

> )
Multiple ® = 0,91162 R® = ,83105 E° = Q,8230 SFR = G,142

F(1/21) = 103,297%% W= 0,76023

The variables are as cdefined earlier,

Although there 1s a general inprovement over the results of the model with
GNP per capita as the only explamtory variable, the Durbin-Watson statistic
is still low vhich implies that the results are optimistically high, This
model should.as well be drormed from consideraticn, 4&nd instead the mpdel
whose regression results are presented in table 5.1,12 srould be the basls

for our conclusicns,

/c’c.n.-
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TMTFRNAL, SECURITY PUBLIC RFCURKENT FAPENDITURE IODEL

The internal secur publi“'PeCAPTQHt expenditure hypothesis
stated that the internal security public recurrent expenditure to
GNP ratio (IPUFZY) is a positive function of the GNP per capita,

annual sverage crime and the unenplioyment rate,

The IPUFX has a mean of 0,01362 over the 19f0-82 period with
a2 standard deviation of 0.7575 The anrual average crime has a mean
of 68680 cases with a standard deviation of C,0577. The unemploy-
ment rate has a mean of 0,7284 with a standard deviation of 00,0220,
The mean and standard Adevistion of GNP per capita is as presented
earlier, It can e noted from the 2hove descriptive statistics

-
i
H

that the unemployment rete has the smalilest standard deviation,

This means that unemployment is a difficult problem to deal with,

The levels of association among these variables 1s given by

the correlation coefficient matrix in table 5,1,15 below,

TABLE 5,1,15

THE INTERNAL SECURTTY FUBLIC RECURRENT FAPEMNDITURE MODEL
THE CORRELATION COFFFTICIENT MATHI®

TPUFX LGP LANYCH LUNFME

TPUEX 1,0000

GNP 016012 1,000

LANVCER  0,48422 N, 85211 1, 0000

LUMETP O, 4904k 0, 32540 (3, 60030 11,0000
¥nere

IPUEX = lor (Internal security public recurrent expenditure to
GNP ratio),

/.ll.'
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&
;-a
H

Log (GNP per capita)

LAMECE = Log (Ammual average crime)

i
i

Log (Unerployment rate)

The correlation coefficients between the dependent variable and each of
the explanatory variables are low, Fowever, the correlation coefficients
between each pair of the explanatory va-iables are very high, This points

to probable anclytical problems,
The step-wise regressicn vrocedure incorporated the explanatory
variables in the model in the following order:

(2) Unemployment rate
(p) Annual averace crime

(¢) ONP per capita.

The regression results obtained at the last step are presented in table

5,1,16 below,

TABLF 5,1,16

THE INTFENAL SECURITY PUBLIC RECURRENI EXPENTTIURE MODEL

THE PIGRESSION RESULTS

TPUE. = - 4,252 + 1,894 LUNEAD + 0,5297 LANVCR + 0,0368 LGNP
6 0.365) (0,118)

}.._‘
Lo
=

#
fa)
-

-

S\
{3

mdtiple 2 = 0,1005 R2 = (,2505 R7 = 0,13

F(3/19) = 2,1057 W = 2,29

The variablez are as defined earlier,

S egess
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The signs of the slope coefficients are as hypothesized. However, the
explanatory power of the model is low and indeed all the statistics are
insignificant., The only statistic that 1s satisfactory is the Durbin-
Watson statistic. This statistic indicates that first order serial
correlation is absent  from the model, The model, therefore; had to be

abandoned,

A new improved model had to be constructed., Fowever, before a new
model is constructed we have to identify the prohlems of the abandoned
model, A closer look at the correlation coefficient matrix points to the
possibility of the severity of the rmulticollinearity problem, However,
this should be resisted because if multicollinearity was severe in the
model the explanatory power could have been higher. Thus the problem of

the model is not the severity of the multiccllinesrity problem only.

Since B-square 1s low and all the slatistics are insignificant, the
problem of the abandoned model is net merely muilticollinearity. However,
in view of the funciional relationship between the two explanatory varia-
bles, which we establish below, we seek to examine if any improvement 1n
the model, even if it be marginal, can be brought about by adjusting for

this functional relation,

The problem of the sbandoned model was becsuse of the existence of a
functional relationship between two explanatory variables, The annual
average crime is a function of the unemployment rate, And indeed this

model was estimated and the following repression results were obtained:

’/'.O..



TABLE 5,1,17

THF ANNUAL AVERAGE CRINME MODEL
THE REGRESSION RFSULTS

LANVCR = 5,157 + 2,204 LUME@P

(10,02)%

o
)

Multiple R = 0.0004 R° = 0,82608 B° = 0.3183 SIR = 0,025

F(1/21) = 100, 38%% o= 0,7278

The variables are as deiined earliisr.

The statistics of this model sre highly significant. The Durbin-Watson
statistic is satisfactery., The explanatory power of the model is high
and therefore we concluded that the annual average crime is a function of

the unemployment rate,

The chain reaction has now been established. The chain reaction
starts from the uncmplovment rate te the annual average crime to the TPUEX,
However, in order tr~ 2lear 21l doubts two two-variable regression models
were estimated. The first of these models states that TPUEX is a function

of LUMNEMP, while the second model states that IPULX is a function of LANUCR.

1 states that IPULX ig a function of LUNEYP had the

ot

The model whic

following regression results:

THI™ IMTERNAL LLbuPT“Y PURLIC FFCURRENT FAPFNDITURE MODEL

THE, hEbDFSSTU' PESULTS ONLY ON TUNEME

TPUEX = - 1,395 + 3,354 LOVFIP
(2.58)%

2 0

Multiple R = O,U904 R™ = 0,240%5 T° = 0,2044 SFR = 0,1405

F(1/21) = 0, 651% W= 2,31

evens



The variasbles are as defined earlier

Lhe regression results heve concretised this furctional relationship.
The F-statistic and the t-statistic are both significant, The explanatory
power 1s alrost as good as the original model's. However, these results

should be compared tc the secony! model's results,

The second model 1s the ons which states that IPUF. is a function of

the annual average crime, The following regression results were obtained:

\Sh}

HAECURRIMT EXPEMNDITURE MODEL
TS CNLY ON LANVCR

-t

T‘x”T 2

-
el

THE INTERNAL SECULITY PUBLIC *
1HE REGRESSTON RESUL

IPUEX = -~ 3,262 + 1,322 LANICR
(2,536)%%

i)
2 _ :

Multiple R = 0.4842 R® = ¢,2345 E° = 0.1980 SER = C,1410

F(1/21) = { U30% DW = 2,2

The variables are as defined earlier

This model on the average is as good as the model in table 5.1,18, However,
because of the chain reaction proved =arlicr we take the model in table 5.1.10.
Therefore thz conclusions and recommerdations will be hased on this chain

reaction,

JC RECUTRTYIT FRPTNDITURE MODEL

5,1,6 RURAL DIVELOD FMT FU

~

The hypothesis is that “he rural developrent public recurrent

¥

expenditura to GNF ratio (FUDFX) Is a positive function of GNP per

)

capita, copper price ani the previous year inder of arricultural

xports., This ratio has a mean of C,0132€ with a standard deviation

VAT



of 0,5739 over the 1960-32 period., The copper prices averaged about

K669,70 with a standard deviation of 0,344l over tre same perjod, While
the previous year index of agricultural exports has a mean of 121.2 with
a standard deviatior of 0,1794, The GNP per capita's mean and standard

deviation are as sztated earlier,

The ratic has the larpgest standard deviation and is followed by
copper prices, The explanation for the violent fluctuation of the ratio
is that this sector was neslected from the beginning and it is only
recently when the trend was started to be reverszd, And for the copper
prices the large stendard deviation is accounted for by the instability in

the world market for third world's primary product exports,

The correlation coefTicients associated with this model are shown in
table 5,1,20 below

TABLE 5,1,2C

THE RURAL DEVELOPMENT PURLIC RICURRENT EXPEMNDITURE MODEL

TH: CORRELATION COFFFICIENT MATRIX

RUDEX LGNF LCOFFR LPYIND

RUDEX 1,0000

LGNP C.91034 1,000
COFPRR 0.90222 0,ah3473 21,0000
Where:

RUDEX = Log (Pural develooment nublic recurrent expenditure to GNP ratio)
LGP = Log (UNP per cepita)
LCCPPLE = Log (Copper price)

LPYIND = Llog (Previous year index of agricultural exports),

Jivens
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The correlation coefficierts between tre ratio ard each of the explanatory
variables are high except thot between the raﬁio and LPYTVD, The correla-

tion coefficient betweer the D per capita and copper price is the

hlghest and might be the source of the possible severity of the multicolli-

nearity prcbhlem,

Wher: the model was estirnted, the step-wlse repression procedure
incorporated the explanstory variables in the anzlysis in the following

order:

(3) ONT oer capits
(b) Previous year index of arricultural exports

(c) Coprer price,

5¢1.21 below, The t-statistics

0
fiﬂ

> in parentheses in zll the models in
this Chapter,

TABLE 5,1,21

THE RUEAL DFVELOPMFMT PURLIC RECUMREN T EXPENDITURE 110DFL
THE REGRESSION RESULIS

RUDFX = - 8,50 + 1,524 [GI'P + 0,601 TPYIND + 0,5%24 1LOPPR
2.,05)% (2.,23)% (1,39)
r) ~
% ] -~ i ~ o ;d Y Ty ~y o A
tultiple R = 0,9371 3% = 0.8762 T° = D.8567 FER = 0,217%
F(3/19) = by 8uxs oW o= 1,62

The variables are as defined before,

Althoupgh the two slope coefficients spe sieniflcsrt, they are so only at

the five percenc level, ™o ather giope coe’ficient for LCOPFR ig

/!
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insignificant, Althouch the explanatory power is satisfactory the model
ray be Improved, The possibility of Irprovement lies in the investigat-
ion of the multicollinearity problerm, And indeed rulticollinearity is
severe in the model (see appendix TI), This occurs between the IGNP and
ILCOPFR, In order to solve this problem cne of these two variables has

to be dropred from the modlel,

The auestion of which variable to Lrop was solved Ly estimating two
models, The {irst model excluded IGNP and “he reeraession results obtained

were the following:

TAPLF 5,1,22

THE RURAL DIVITOPMENT PURLIC RECURKE:

TV RIGRESSION RESULTS

AL ,(x._.,.

T EYEEMD TURE MODEL

UDTHG TGN

RUDEX = - 7,167 + 1,415 LCOPPR + 0,622 LPYLID

(9.374)*x 2,150)%
2 -
Multiple R = 0,9214 R° = 439 F° = 0.8338 Srn = D234
F(2/20) = 56,19%" DW= 1,67

The slope coeflizient for LOOPPR has tmproved and is now significant at five
and one percent levels of significance, The slope coefficient for LPYIND
remains significant and is almost the same size as baofore, The explanatory

power of this model is satisfactorily highllowever, this model should be

The other model excluded the ICOPPR from the analysis, At the last
step in the step-wise rogression nroce bup ¢ the Tollowing regression results
were obtained:

40000



1HE RURAL DEVETD FUPLIC RECURRENT EXPEMDITURE MODEL
THE, xb\fFSIOK'R CSULIS EXCLUDIMG LCCPPR

RUDEX = - 9,270 + 2,502 LGNP + C,€21 LEYT)D
(9.972)%*  (2,262)%

et

3

Multiple R = 0,02030 E< = 0.86360 F° = 0,84996 SER = 0,22
£

F(2/20)

This model has a higher explanatory power and the t-statistics and the F-
statistic are slightly hirher than those in table 5,1,22. Although the
Durbin-Watson statistic has slightly declined we may conclude that this model
1s better than the one in tahle 5,1,22, Therefore, the conclusions should be

based on this model in table 5,1,23,

5,1.7 AGGREGATE PURLIC RFCURRENT EXPFNDITURE CENTRALISATION MODFL

The hypothesis was that Centralisation ratic (CFNTR) was a
pesitive function of the CNP per capita and the population growth

rate, The statement of the hypothesis was given earlier,

The CENTR has a mean of (,9900 with a stardard deviation of
0,003% over the 1973 - 1991 pericd. Over the sare period the GNP per
capita averaged about KUOT7,96 with & stendard deviation of 72.23 while

the vopulation growth rate has a mean of 0,0323 with a standard devia-

tion of 0,0006,

The correlation coefficient matrix for this model is presented

n takle 5,1,24 bhelow,

/l'."
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TABLE 5,1,2/

THE AGGREGATE PUBLIC RECURRENT I'%PEIDITURE CENTRATTSATION HMODFL
THE CORREIATTION COFMRICITNT MATRIX

ICENTR LGP LPCP

LCENTR 11,0000

GNP C,308% 1,0000 ‘

LPOP 0.27 67 055219 1,0000

Where:
ICENIR = Log (Centralication ration)

Other variables are as defined earlier,

There nre very low correlation ccefficients betwee tho dependent variable
-and each of the two explanatory variahles, However, the correlation coeff-
lclent betwsen the two explanatory variables is high btut not such as to be

a source of the rulticollinearity problem,

The step-wise regression procedure first incorporated the LGNP in the
analysis and then LPOP followed, At the last s%ep the following regression

results were obtained:

TABLE 5,1,25

THE AGGETGATE PURLIC RECURRPMI FXPTIDITURE CPNTRALISATION MODEL

UHE PEGRFSSTION RFSULTS

LCENTR = 0O,7ChU97 + C,00771 LMP + 0,01973 Lpop
(0, 793) (0.2)

Maltiple T o= (3055 R = 0,1553 RT o= .~ 0,10240 SER = 0,008

P(2/6)

i

The variablas are as defined earlier.
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The model does not

Although the Durkin-tzt

absence of positive first order serial corr

abandoned,
A plain reeression model,
The step~wise resression procedure

the same ordsr as before,

THE AGGREGATTE

explain anything,

son stati

net the log--1inesr one,

The following

UWW‘%UWQWT“WWWEH?FFTL

90

A1 the statistics are insignificant,

stic 1s satisfzetorily indicating the

elation, the model has to be

was constructed.

)

ked the evplamatory variables in

I 2
[ ERSS

repression results were obtalned:

'\_P‘L ; 5.1,?6

—

>

ALIS/TTON MODEL

THE PLATM RFCRESSTION MODFI, RESULTS
CENIR = C,96652 + 0,00002 GNEPFR + 0L 47286 POFGRO ’
(0,8420) (0.,1531)
0
Multiple ¥ = 0,419 ?2 = (,1754 R° = - 0, 0695 S8FR = G,004

F(2/6)

0.6381

Vhere:

CENTR = Centralisatior ratio

GNPPER = GNP per capite

POPGRO = Fopulation crowth rate,

This model does not also explain

explanation :

u7

g to why these mo

’J
&
m

in the next Chapter,

the functioml relstion, HNevertheless,

g do net explain anythine will be given

/."-"



. 91
5.2,0 THE AGGRIGATE PUBLIC RFCUVIMD F"KF”I’F‘T'."""W STARTLITY MCDEL

.

The hypothesis is that the asgregate public recurrent expendi-
ture to GNP ratio coefficient of variation (APCOV) is a positive
function of the GNP per capita coefficient of variation (GNPCO) and
an inverse function of the population prowth rate ccefficient of
variation (POPCO), The AFCOV has a mean of 0.2218 with a standard
devisticn of 03,2697 over the 1961 - 1981 period, The GNPCO averaged
about 0,225 with a standard deviation of 0,2762 over the same pericd,
While thg POPCO has a mean of 0,1093 with a standard deviation of

0,1k09,

The correlation between APTV and =aczh of the two explanatory
variables znd that between esch of the two explanatory variables is

given in taris 5.2,1 below,

THE AGGRECATE PURLIC RECURRFNT TXPENDITURDL STABTLITY MODFL,

“FE CORRFLATION (ORI

LAPCOV LGNPCC LFCRCO

LAPCOV 1,0000

LGNPCO 0.08615 1., 0000

LPOPCO C.07479 0,16276 1.0C0C

Where:
LAPCOV = Log (APCOV)
LGNPCC = Log (GNPCO)

LPOPCO = Log (PCPCO)

The hirhest correlation coefficiert ‘s Fefween “he dependent variable and

the LGNPCO and 1s ™llowed wv thas totveen the two : axplanatory variables,



The least is that between the derendent varizble and the [POPCO,

The step-wise resression procedure first picked the IGNFCO as the
better explanatory varisble than the LFOPCO, At the last step the follow~
ing regression results were obtalned: These are presented in table 5.2.2
below:

| TABLE 5,2,2

THE AGGREGATY PUPLIC “FCURKENT FXPENDITUSE STABILITY MODEL
THF. BFIRFSSION RESULTS

¢ ¢

LAFCOV = - 0,28678 + G,67595 LCIPCO - 0,07264 LPOFCO
(2,99)%% (0,2191)

~

- o -
Multiple R = 0,6375 R® = 0,473 77 = 0, U140 SF2 = 0,2064

P(2/18) = 5005 Dw = Q,3812,

The variables are as defined earlier,

The slope coefficient for LPOPCO is insignificant, The model might be

improved by dropping this variable from the analysis,

The new model excludinz LPOPCO wes estimated and the following regress—

ion results were obtained:

§ov% ol v el S
TAR E 5 Y

§ el 3 D)
THE AGGREGATE PUBLTC RFCURKINT FYPEMDITUEE STARILITY MODET,
“1E BEGRESSIOM RLIJLTS FRCLUDTNG LPOPCC

-

LAPCQV = - 0,2209 + 0,6699 LGHPCO

Multiple R = 0,6865 ©° = o471 B° = C hU5E  SFR = (,2012

»(1/19)

H]
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5
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Of the two models snalysed this one is

bettar, The erplanatory power is

higher, The Durbin-Vatson statistic indicates that the positive first

order serial correlatior with experimental error, is absent from the model,

The conclusions will be based or. this model,

5.2,1

THE HEATAY POURLIC RECURREMT FXPENDTIURF STABTITTY MODEL

)

it wes hynothesized that the health public recurrent expendi-

ture to GMF ratio coefficient of variation is a function of the
porulaticn erowth rate coefficient of variation (POPCO) and the
GNP per capits coefficient of variation (ANP), This functicnal

relationship, it was stated, is positive,

The health public recurrent expenditure to GNP ratio coefficient
of veriation (IFCOV) has a mean of 0.42C1 with a standard deviation
of 0,2267 over the 1961 - 81 period. And for the two explanatory

variables their individual means an? standard deviation are as given

in the first stability rodei.

The corr:lation between the health public recurrent expenditure
to OHP ratio coefficient of variation (HECOV) and each of the two
eyplanatory variables and also the correlation between these two

e¥planatory variables is given in table 5.2, below:

TABLE 5,2.M

THE YPALTE PURLIC RECUMRENT EXPRMDITURE STARTLITY MODEL
THE, CORRELATTON COEFPICIENT MATRIX

e

LSOV Loe LPCPCO

LHECOV

1,0000

LGNP

0.4798 1,0000

IICPCO

Q. 940k Ga170¢ 1. 0000

7/
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Hhere:
LEFCOV = Log (HEGOW)
LENP = Log (GNP per canits coofficient of variation)

LPOFCO

Log (POPCG)

The highes rreiation ccefficient is hetween LFFCCY apd LPCPCO, This is
followed by the cne het zen LEECCY and (972 and the smallest is that between

the explanatory variables,

The step-wise r~gression procedure first incorporated the LPOPCO into
the amalysis and then I0NP followed, The followinge regression results were

obtained at the lust sten,

ir’\..uLf ),\ L“

THE MEALTH PUBLIC RECURRENT EXPEMOTTURE. STABILITY “MODEL
THE REGRIESSTCN RESULIS

LHECOV = 1,1656 + 1,421 LPOPCO + 0,2714 Lawp
(35,663)#% (13.255) %

Multiple R = 0.995 R° = 0,8503 R° = 0,9881 SER = 0.0047

U.,

F(2/18) = 828, 74 % DW= 0,55507

The variables are 2 defined asrlier,

Although the explarnatory power, the F-3tztistiz and the t-~statistics are
high, the low Durbin-ibtson statistic indicates that all these are optimi-
stically high. Positive first orier serial corred ation is rresent in the

model,

/
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In crder to rectifv this probler the serial correlation coefficient
was estimated using Theil-Macar formula, ©f ereafter the method of peneral-
ized differencing was used to translorm the model (sz2e appendix I for
calculations), 7The transfomued model was ecgtimated and tle foliowing

repression results were cltained:

TADLL 5,2.0
T HEALTI P CUTTET FEPIHIDTIURE STARTLITY MODFL
CORRTOTED PORSERTAL CONRITATION

“SSTON

LEFCOV = (5,21707 €32 TPCTCG - 0,1702 LOHPCG

. 4
Maltiple @ = G,0ly35 R” = 0,2012 &° = ¢

F(2/18) = 82,1 oL%% W= 2,051

The problem of positive first order serisl corre been solved,
However a new problem has emerged, This 1o the negative slo ope coefficient

of ICWPCO and the fact that it is ingienificant,

The model was inproved by droppinge TGHPCO Prom the aralysis and the

following results vere obtained,

THE HRALDH PORLTC DECURRENT EXT7DITUNT Sya ILITY MODEL

CORRELTTT) FOR A TATTON

SO

*r A 3 /S 11{1(1'1—"‘1- IHIROT Y ST et Y SYRIT N
” W i RS A o LDI.JJ.J.A B .‘_.4\.2.\ i ‘r\‘\:‘ L;.JI\'-JE (JO

LHECOV = ©,1996 + *,2088 LPOFCO

SN -\ e
( "- . OS ) ¥

i

; . e -2 R A >
Multiple R = 0,778 pP° = 0,800 BC = C.3929  SFR = 0,058

F(1/19) 167,6597%#% Dy = 1,66




Although the Durbin~watson statistic has declined, the model is better
then that in table 5.2,6, All the inferences, therefore, should be based

on this analytics] model,

5,2.2 THE FDUCATTION PURLIC RECURRENT EXPENDITURE STABILITY MODEL

The education public recurrent cxperditure te GNP ratio

coefficiert of variation (FDUCO) has averared about 00,1453 with a

)

standard deviation of 0,2952 over the twenty-one year period, The

~

means and standard deviations for the two explanatory variables are

the same as fthose presented In the first stabillty model.

The correlation coefficients between TDUCO and each of the two
explanatory variables arnd the correlation coefficient between the

two explanatory variables is edven in table 5,2.8,

AP T
TABLE

\

2,8

. g

THE FDUCATICN PUBLIC RECURRENT EXPENDITURE STABILITY !ODEL

THE COREFLATION COFFEICIENT MATRTX
LEDUCO LGNPCO LPOPCO

LEJUCO 1,000C

LGNPCO 0.82806 1,0000

LPOPCO - 0,11001 - 0,14657 10000

Where:
LEDUCO = Log (EDUCO)

Others are as defined earlier,

The correlation coefficient between LFDUCO and LGNPCO is positive and
high; while that between LEDUCO and LPOPCO is resative, And so is that

between the two explanatory variables. The reason for the nepative signs

/t.ono
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of the two correlation coefficients is that the FDUCC and PCPCO change in
the opposite directions, This is because FDUCO increases when the educa-
tion public recurrent expenditure to GNP pratio incweaaes and this makes

population srowth rate to decrease because educated people practise birth

control, The consequence Of this is that POPCO decreases,

In the step--wise regressicn nroccedure the fjr t variable picked was
LGNPCO and then the ILPOPCO was incorporated into the analysis. The repre-

ssion results obtained were:

TABLE 5,2.9

e e e et .

THE EDUCATIOM FUBLIC SI'CURRENT FYPENDITURE STABILITY VODEL

et <t

P TN ANT BITICT T O
FHE BEGRESSICON RESULTS

LFDUCO = - 1,3897 + 2,227 LGHPCO + G,02432 LPCOPCO

(€,213)% (0,0394)
2 > =2 ;
Multiple R = 0,82813 R® = 0,68531 R~ = 0,65089 SER = 0,174

F(2/18) W o= 074

i

_.l
\D
J\
35
4 J‘I

‘d
=

Although the slope coefficient for LPOPCO assumed the sign hypothesized, it
is insignificant. And plus the fact that the correlation coefficients
asscciated with this variable are negative, calis for improvement are

overwhelming,

In ordar to inmprove the results POPCO was replaced by thé percentage
of student pemilation to the national population co=fficierit of variation
(PESCC). The tationale was that this is alsc 2 population variable and it
is more direc tly associated with the sducation putlic recurrent expenditure
to GNP ratio coefficient of variation (EDUCC), The following correlation
coefficient matrix was obtained.

/o o’oi."
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TABLE 5,2,10

THE TNPROVED EDUCATTON PUBLIC RFCUPRENT FXPENDITURE STABILTTY MODEL

THE. CORRELATTON COEFFICTENT MATRIX

1:DUC0o LGNPCO LPESCO
LEDUCO 1,0000
LGNPCO 0.82894 1.0000
LPESCO 0,80094 ,55867 1.0000
Where:

LPFSCO = Log (PESCO)

Others are as defined earlier,

The aim of replacing LPOPCO with LPESCO has been achieved,

coefficients are both positive and high.

The correlation

On the step-wise regression L/MPCO was apain picked first and later

the LPESCO was incorporated.
obtained:

TABLE 5,2,11

The following regression results were

THE IMPROVED FDUCATTON PUBLIC RFCURREMT FXPENDITURE STABILITY MODEL

THE REGEESSTCN RESULTS

LEDUCO = 0,208 +.0,593 LGNFCO + 1,815 LPESCO
(5.091)%# (4,508)%%

20y
Multiple R = 0,9236 R° = 0,8531 B° = 0,8367

SFR = 0,119

F(2/18) = 52,25%% DWw=1,02

/A:vc,i



Indeed this is a better model, "he F-statistic and the t-statistics are
highly significant, The explamatory power is very hirh, Te conclusions

will be based on this model's results.

5.2.3 THE INTFRNAL SECURITY PUBLIC RECURRENT FXPEMDITURE STABILITY MODEL

Over the 1961-81 period, the internal security public recurr-

ent expenditure tc GYP ratio coefficiant‘of variation (INCOV)
veraged about C,4567 with a standard deviation of 0,0605, Again
the means and standard deviations of the two explanatoryv variables

are the same as those presented in the first stability model,

The assoclation levels between the dercndent variable and each
of the two explenatory variaktles and the association level between

the two explanatory variables are given in table 5.2.12,

TABLE 5,2,12

JHE INTERNAL SECURITY PUBLIC RECURRENT EXPENDITURE STARTLITY MODEL
THE CORRELATIUN COFFFICIFNT MATRIX

LINCOV TGMPCO LPOPCO

LINCOV 1,0000

IGNPCO 0,3%496 1.,0000
LPCFCO - 0,19533 0,16271 1,0000
Where:

LINCOV = Log (INCOV)

Other variables are as cefined before,

The correlation ccefficients are low and the one between LICOV & L POPCO is

even negative, -This points to. analytical problems to be encountered,

/.ou-o



The step-wise resressicn procedire first incorporated the IGNPCO
explanatory variable and later the LPCOPCC was incorporated, The regress—

ion results obtained were the following:

r'!\—)TAl). 13

THE INTERNAL STCUATTY PURLTC REPCURRENT FXPFNDTIURF STABILITY MODEL

THE RECTESSTION RESULTS

LINCCV = ~ 0,390:

i

+ 0,090 LONPCC - 00,1152 LPCPCO
(2,03)% (1.27)

Maltiple = O U671 7 = C,2132 R™ = 0,1313 &FF = 0,06

#(2/18) = 2 o= 0, 6408

Tn this meiel only one slope coefficiant ig significant, The explanatory

power of the modsl is low, Besidés DW indicates positive firgt order

serial correlation, There is, th-refore, a need to construct akother

another model,

The model that was constructed was an expanded version of the last
one, A new variable, the unemployment rate coefficient of variation
(UMPCO) was added., The rationale was that the variable LUNIMI helped to
explain the veriatiors in IFUIV and therefore it was thought the UMPCO

could aisc explain the INCCY,

Tre correlation coefficient m

TABLY

THE THPANDED IMTERVAL SPOURITY PURLIC BECUTRFNT THPE

UE STABILITY

AT
1‘.0‘.. N

THE CCRFELATION COFFRICTENT MATR T

IR RE K
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LINCOV TGNPCO LPCPCO LUMPCO

LINCOV 1.,0000

IGNPCO 0, 3849h 1,0000

LPOPCO - 0,19833 - 0,16271 1,0000

Men A 0.543%2 . 0,13553  1,0000
Where:

LUMPCO = Log (UMPCO)

Other variables are ag defired earlier

The new variable has the largest correlation coefficient with the
denendent variable, And indeecd the step-wise regression first incorpora-
ted this variable in the analysis, The second and the third variables to
be incorporated were LPCPCC and IGMPCO respectively, The following

regression results were obtained:

TABLF 5,2,15

THE, EXPANDED INTERNAL SFCURITY PUBLIC RECURRENT EXPENDITURE STABILITY
MODEL

THE REGRFSSION RESULTS

LINCOV = ~ 0,3674 + 0,0677 LUMPCO - (0,1213 LPOPCO + (,0595 LGNPCO

(1,192) 1.35) 1,10)
Multiple R = 0,528 R° = 0,2784 ®° = 0,1511 SER = 0,056
= 2,19 DV = 1,0024

F(3/17) 2

This model is worse than the earlier one, MNow none of the slope coeffic-
ients are significant, The explanatory power has not irproved much, The

only statistic that has irproved is the Durbine<Watson statistic, The

/'g.on
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positive first order cerial correlation has now been eliminated,

Mhe rew model had to be constructed, The new rmodel dropped LPOPCO
rrom the aralysis. This was becausc th . slope coefficient for LECY CO is

negative contrarv to the rypothesis

mhe new reduced molel was estimate? and the following rasults were
obtained:

TABLE 5,2,16

THE REDUCED INTERNAT. SECURITY PUPRLIC RECURRFNT EYPENDITURE STABILITY

TIE RECRESSION PROUITS

LINCC = - C,2592 + (,C633 LUMPCO + 0,052 LONPCO
(1,692) (6.910)

-y
[

= 0.4485 RB° = 0,2812 B® = 0.1124 SER = 0,057

ol

‘ultiple A

F(2/18) = 2,265 oW = 0.8392

"is model is also very unsatisfactory. ione of the slope coefficlents
arve significant, The explanatory power of the model is still unsatisfact-
ory. Therefore a new todel dropping both the original explanatory varia-

bles was construcher,

The new model's two ezplanatovy variabies are unerployment rate
coelficient of variation (UMPC(O) and annual average erime coefficient of
varintion (A77C0), ‘ren the model was estimated the following correla-

tion coefficiert matriv was obtained;

/?l.l.l
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TABLE 5.2,17

THE NFW INTERNAL SECURITY PUBLIC RECURRENT EZ(I%F‘,I‘-IDITJPE STABILITY

THE CORRELATION COFFFICTENT MATRIX

'

LINCOV LACRCO TUMPCC

LINCOV 11,0000

LACRCOC 0.07598 1.0000

LUMPCO 0.3215 - 0,66164 1,0000

- Where:
LACRCO = Log (ACRCY)

Other variables are as defined earlier,

There is now no nefative correlaticn coefficient between the dependent
variable and each of the two explanmatory variables, As before the highest

positive correlation coefficient is between the LINCOV and LUMPCO,

The step-wise regression procedure first incorporated the LUMPCO into
the analysis and later the LACRCO was included. The following regression
results were obtained:

TABLE 5.2,18

THE NEW INTERMAL SECURITY PUBLIC RECUERENT EXPENDITURE STABILITY
WYCDEL

THE REGRESSION RESULTS

LINCOV = - 0,19395 + 0,0935 LUMPCC + 0,06791 LACRCO

(2.4313)*% (1.8381)"
: 2 2 o =z = . =
Multiple R = 0,5016 R° = 0.2516 F° = 0,1684 SFR = 0,06
F(2/18) = 23,0249 DW= 1,129

Fonabn
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This model is netter than the last one, Here both slope goef.f‘icients
are sigsnificant, The Durbin-"atson statistic now indicates that pesitive
fipst order serial correlation is absent from the model, Although the
explanatory power is still low we accept this model ard t£he conclusions

should be based on this analysis,

5.2.,4 THE RURAL DEVFT.OPMENT PUBLIC RFCURRENT TXFRIDITURE STABILITY MODFL

Tt wes hwpothesized that the Rural development public recurrent
expenditure to GNP rntio coefficlent of variation (RUDCO) is a
positive function of GNPCO and POPCO, The PULCO has averaged about
0.1064 with a standard deviation of 0,2238, While the means and
standard deviations for the two explanatory variables are as glven

earlicr,
"he correlation coefficients for this model are given below:

TABLE 5.2.19

THE, RURAL DEVFLOP{ENT PUBLIC RFCURRENT FXPERNDITURE STABITITY MODEL
THF COPRELATION COFFFICIENT MATRIX

LRLECO LGNMPCO LPOPCO

LRUECC 1,000C

LGNPCO ~ 0,15741 1.,0C00

LPOPCG 0.11277 0.16279 1,0000

Vhere:
LRUDCO = Log (RUDCO)

Other variables are as defined earlier,

The correlation coefficient between LRUDCO and LONPCO is unexpectedly

negative, The two variables [luctuate in the opposite direction, This

/lilo"
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is because this sector is larcely foreism-financed., Thus even 1f the
ecornomic conditions at home are bad, the sector is able to obtain forelgn

furnds and thus the ratio expands.

The step-wise repression procedure first picked the LGINPCO explana-
tory variable and lastly the LFOFCC was picked, The regression results
were:

TABLE 5,2,20

THE RURAL DEVELOPMENT FPURLIC RFCURRENT EXFENDITURE STABTLITY MODEL
THE REGRESSION RESULTE-

LRUDCO = - 0,263 - 0.1495 IGNPCO + 0.2308 LPOPCO
(0.7733) 0.5083)

2
Multiple R = 0.211 FR° = 0.044 P° = - 0,062 SER = 0,24

F(2/18) 0,42 W = 0,713

i

The two slopes are insignificant and the model's explanatory power is very
low. This is an vnsatisfactory model. A new expanded model had to be

constructed.

This expanded model included the copper price coefficient of variation
(COPCO) as the third explanatory variable, When the model was estimated

the following correlation coefficient matrix was obtalned:

TABLE 5,2.21

THE EXPANDFD RURAL DEVFLOFLENT PURLIC RECURRUNT FXPFNDITURE STABILITY

THE CORRFLATION COEFFICIENT MATRIX

/C'I "‘ .
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LEU2C0 IGIHPCO LEOFCO LPOFCO

LADCO 1,000

LGNPCO - 0,53659 1.0000

Loopce 0,20880  0.29495 1,0000

LPOPCO - 0,61052 0, 77604 - 0,24768 1.0000

Where:
LCOPCC = Log (COPCO)

Other varlables are a3 defined sorlier,

The new variable is assoclated with positive correlation coefficlents and

this is as expected.
The step-wise resression nrocedure this time picled the variables in
the followling order:

(a) LECFCO (D) LGNPCO (e) LCOPCO

And tie following regression results were chtained:

TARLE 5,2.22

THE EXFANDED RURAL DEVELOFMENT FURLIC RECURRENT FXPENDITURE STABILITY
MODEL

THE REGFISSTON RESULTE

LRUDCO = =~ C,673 + 02,0105 LTOICC + ©.3332 LANPCO + 0,167 LCOPCO
(0.,032) (1.34) (1.3)

0.65000 1 = O.U3550 T° = 0,336 SER = 0.106

Maltinle R

il

F(3/17) h,37% oW = 1,8593
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This model is better then that in table 5,2,20 above, The regression is
now significant, 7he Durbin-Watson statistic now indicates the absence

of positive first onder serial correlation. Fowever, the slope coefficients
are insignificant, Trdis might be due to milticollinearity in the model.

The LPOPCO was dropped from the model because it had the least slone coe=-

fficient, This was done to improve the regression results,

This new rodel was estirmated and +*he following regression results were

obtained:

TABLE 5.2.2

D

THE MNFW FURAL DyVPLODHMENT PURLIC RECU
MODEL

F PYPRIDITURE STABILITY

THE REGRESSION RESULES

LRUDCO = - 0,67 =~ 0,3413 LGNPCO + 0,171 LOOPCC
(3.53)%% (2.17)*

-~ ' iy )
altiple R = 0,65092 T = 0,1355 & = 0,373 SFR = 0,1812

\J1

F(2/18) = 6,9u3:¥ oW = 1,853

This model is satisfactory. The slove coeflficlents are now significant.

The conclusions will be based on this model,
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HAPTFR 27X

CONCLUSICNS AND RECOMMENDATIONS

THE GEMFRAL LAYOUT

This chapter is divided into two broad sections. The
first section deals with all the erpenditure models plus the
centralisation model, The evpenditure models are in their
turn divided into sub-sections, The first sub-section deals

ith the simple aggregate public recurrent expenditure model,
This is followed by the aggregate public recurrent expenditure
model, Then the functioral level public recurrent expenditure
models in the following order will be presented: (a) Health

() Fducation (c) Internal security and (d) Rural development.
Tn each sub-section the conclusions and recormendations per-
taining to these expenditure models will be presented, The last
sub-section in this section will be the centralisation model,

Here again the conclusions and recormendations will be presented,

nhe second section of this chapter is on the stability models.
This section is also Aivided into sub~sections, This first sub-
section deals with the conclusions and recommendations pertaining
to the aggregate public recurrent expenditure stability model.
The sub-sections that follow present the functional level sta-
bility models, The order of presentation is as given in expendi-

ure models,

THE STMPLE AGGRFGATE PUBLIC RECURRENT FXFENDITURE MODEL
This model was an attempt to establish a causal functional
relationship between the aggregate public recurrent expenditure

to (NP ratio and the GNP per capita.



109

The specific causal functional relationship that was tested
was that the aggregate public recurrent expenditure to GNP ratio
was a function of the GNP per capita, The GNP per capita here
is employed as the index of development, This means the aggre-
gate public recurrent experditure to GNP ratio will increase

in response to increases in the level of development as measured
by the GNP per capita, This i3 he)way the law of public expen-

ditures advanced by Wagner has been interpreted,

When the model was subjected to statistical and econome-
tric  tests, the statistical criteria were fulfilled, The
explanatory power and the slope coefficient were both signi-
ficant This confirms Wagner's law as interpreted by many
scholars., The GNP per capita is indeed an index of development;
Since the agsregate puklic recurrent expenditure to GNP ratio
was sipnificantlyexplained by the GNP per capita, this tentatively

confirms the hypothesis,

However, this model did not pass the econometric criteria
test., The problem was the presence of first order positive serial
correlation; The explanatory power and the slope coefficient
were optimistically high, This problem was rectified by applying
the method of generalized differencing, Although the regression
line remained highly significant after the first order positive
serial correlation was rectified, the explanatory power of the
model drastically declined, This confirmed that the GNP per
capita should not be the scle index of development— @ point
which has already been made in the economic development litera-

ture.
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Development should be explained by a rnumber of indicators,
However, since the slope coefficient remained highly signific-
ant we may conclude that GNP per capita must always be included
in the proup of indicators that serve as the indices of develop-
ment. This point is further emphasized when we consider the

apgregate public recurrent erpenditure model,

The elasticity measure zlso declined after the application
of the method of generalized differencing, This true elasticity
measure reflects the fact that the growth of aggregate public
recurrent expenditure to GNP ratio (FAGGR) was not in line
with the ability of the national economy to finance these aggre-
gate public recurrent expenditures, As will be pointed out
later in the chapter, the growth of the aggregate public recurrent
expenditures has been more in response to need rather than abllity
o finance them, The problem of not matching need and ability
is that the element of external financing becomes promingn»t and
in times of a short-fall in external financing, internal suffer-
ing becomes ineviteble, This brings discontent in society and
the repercussions are always disastrous especially in the third

wordd countries,

Ir. the case of Zambia the aggregate public recurrent expend-
iture to GNP ratio must be expanded according to the expansion in
the GNP per capita, The people rust be taught that sacrifices
must be made .for the attainment of the conterplated standards
of 1living, The FAGOR must expand in accordance with the ability

of the national economy to tax the economic entities,
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ignificance of the regression line and the slope
coefficient confirms the law of public expenditures advanced
by Wagner as interpreted by many scholars, This invalidates
George Hadiimatheou's point that the use of ordinary least
square method leads to an upward bias of the estimated elasti-
cityzmeasurg7’ Through the application of the method of
generalized differencing the nrobleﬁ can be rectified and
there 1s no need to use the instrumentsl variable method,
The estimated elasticity using the ordinary least square -
method after the application of the method of generalized
differencing yvields the desired results, These results pass
the first order statistical and the secord order econometric

criteria tests.

THE AGGREGATT PUBLIC RFCURRENT FYPENDITURE YMODEL

The low explanatory power of the simple aggregate public
recurrent expenditure model leadsys to the conclusion that
thiough the GNP capita is an important index of development it
should rot be the only one, Thus other indicators must be
included tc help explain the development of the FAGGR. The
inclusion of many indicators of development is in accordance
with ®agner's true interpretation of his law, Development to
Wagner meent the development of cultured veoples, What he
meait by the phrase "the develovment of cultured people" is not
specifically interpreted in the putlic finance literature,

However, one point is clear. Tohim developnment should be

D

Seen ag a complex rounded term incorporating not only GNP ‘per
capita but alse the soclal, economic and volitical aspects

of development,

3% George Hadjinatheol or . cit pn 4li_1ha
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Indeed the other aspects of development must be included
also. Therefore the foilowing indicators were chosen to
explain the variations in T/0CR: (a) GNP per capita,

(b) economic reforms, (c) urbanisation rate and (d) populat-

tion growth rate,

The step-wise regression picked the GNP per capita as
the best indicator of development among these indicators
listed above, We conclude therefore by re-emphasing further
the fact the GNP per capita though not the only indicator
of development is an important one. Thus thoush we should
not egquate development represented by the FAGGR to the GNP
per capita, this index is an important component part of

the totality of what is called development,

The second variable to be ricked was the durmy variable
representing the economic reforms, This confirms the peoples!
attitude towards reforms, The reforms are seen as the panacea
of development problems, The high significance of the slope
coefficient established this point as a fact, However, the
elasticity measure is low indicating the relative inelestic
nature of the FAGCR to the ecoromic reforms, The reason is
that the irplementation of these economic reforms were not
pursued vigorously, This is clearly described by Anthony Nartin39‘
Had the economic reforms been pursued vigorously the FAGGR was

going to be resporisive to these reforms and the elasticity

38 Anthony Yartin! Minding their owm Pusiness, Zambia's
Strugele against western control' Penguin Fooks Harmondsworth
Middle sex Fneland 1975 op 203-221,
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value could have heen larger, However, the significance of

the slope coefficient indicates that the economic reforms were
responsible for the structural break in the Zambian Economy
Therefore, these reforms were important and they should be implie-

mented and supplemented further,

The third variable to be picked was urbanisation rate.
The slope coefficient's sign was negative indicating the
adverse nature of Zambia's urbanisatior: rate to development,
As the urbanisation rate increases development declines,
The large elasticity velue indicates our responsiveness to
gear the expenditures to our needs., Although the slope
coefficient was irsignificant even at five percent level of
significance, Zarbia's urbanisation rate must be checked,
This again should be in accordance with the ability of the
national economy to provide the necessities of life for
the people who come to the urban centres, The neglection of

this point means the urban~dwellers will subtract instead of

supplementing the development efforts, as is the case now,

The last variable to be incorpcrated into the regression
analysis was the population growth rate, The slope coefficient
s a nepative sign again indicating the adverse nature of
this variable to the development efforts, Although the elas-
ticity is low, the high population growth rate Zambia is exper-
lencing means that the adverse effect 1s great, The popula-
tion growth rate does not change easily =nd tenﬁsto remain
at its high level. 7his irplirg that this variable has added
serious adverse affects to development. Therefore a1l efforts

_'

must  be mede towards the reductlon of the population growth

rate,
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These efforts rust be made earlier since this variable does

not change easily,

In general this has confirmed Wagner's law as we have
empirically interpreted it, Howaver this should not be treated
as the only way the law should be intérpreted. One can choose
quite different indicators and try ther, but one point should b«

clear:  the GNP per capita should not be left out,

THE HFALTHE PUBLIC RECURRENT EXPENDITURE MODTL

The health recurrent expenditure to GNP ratio (HPEX) was
hypothesized to be a function of the GNP per capita, the urbani-
sation rate and the population growth rate, When the step~wise
regression was applied to this model, the population growth rate
was picked first as the best variable. The elasticity value is
large implying that the HPEX is very responsive to changes in the
population growth rate, Due to the negative sigm of this slope
coefficient this variable must be reduced and the earlier the

better,

The second variable that was incorporated was the urbanisa-
tion rate, This has a positive slcpe coefficient as opposed
to the negative slope coefficient this variable has in the age-
repate public recurrent experditure model, This means that
urbanisation rate increases promote the health status of the
people. This is not a contradiction but this reflects the
nature of the health expenditures, As people crowd around
the urban centres it becomes easy for the authorities to provide

them with medical services,
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And indeed even the elasticity measure confirms this point,
the HPIX is highly 2lastic o the urbanisation rate. However,
this should not mean that the urbtanisation should be pushed
anyhow like the earlier programme of village regrouping tried
to do. It must be controlled and one way' to do this is to
match the urtanisation programme with the ability of the health
authorities to provide the uccessary medical facilities.

Thus the urtanisation rate should be tied . to the ability of
the matioml economy to *imance the health expenditures.
Otherwise urtanisation process my be pursued so far as to
become a burden as it is now in mast third world countries

including Zambia.

The last variable that was incorporated into the regression
amlysis was the GNP per capita. This emphasizes the earlier
point that the expenditurs development has been tilted more
to the felt need than the auility to fimance these expenditures.
The positive slope coafticicnt ~oufirms that the GNP per capita
is a supply factor in as far as the health status of the people
is concerned. The reiacively law elasticity means that the
HEX is igelastic to the GIF per capita. And indeed this slope
coefficicnt is insiguificant even at five percent level of sign~

ificance.

However pecause cf the close correlation coefficient be-
tween the urbanisation rate and the GNP per capita, it was not
easy to interpret the slope cos=fficients because of the
problem of multicollinmarity. Therefore, either the urbanisa-

tauld ruwe Or the GNP per capita ad to pe dropped from the

amlysis.
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Two separate recression rodels were run, one excluding the
urbanisation rate and the other excluding the GNP per capita,
It was noticed that the regression model excluding the GNP
ber capita was better, This means that the HPFX is better
explained by the demard Tactors, The two slope coefficients

'

were high and significant,

The point to understand clearly here is that we do hot
call for reduction in the health public recurrent expenditure
ratio (HPEX) but the matehing of the increases in HPFX to
the ability of the national economy to finance this sector.
In as far as the model is concerned this confirms Wagner's

law of public expenditures,

THE _FDUCATION PURLIC RECURRENT FXPENDITURF MODFT,

This rmodel had the educatiornal public recurrent expenditure to

GNP ratio (FAGCR) as the dependent variable, The explanatory

variables were the QNP ber capita, *he vercentage of the student

porulation to the nationsl population (PESFC) ard the lagged

economic growth rate (LAECO).

The step-wise regression pleked the PESFO as the best
explanstory variable, The need was the over-riding concern
of the authorities when they were expanding the education
nublic recurrent experditures, This is again confirmed by
the sigrificant regression line. he slops coefficient is
not only highly significant bhut - - indicstes that FAGOR is

elastic to the changes in prepo,
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The education planners should take account of this point

when planning future education public recurrent expenditures.

At the second step the lagged economic growth rate was
incorporated into the regression amlysis. Though the sign
of the slope coefficient was unexpectedly negative, the abso-
lute size wes small. Thus the EAGGR is not responsive to
this variable. T%he education public recurrent expenditure
was expanded with very little regard to the need of the
mtioml economy for the skilled manpower. Unemployment
was the obvious consequential result. Although it is better
to have educated citizens even though they are unemployed,
this brings educated discontent. We hope the current educa-

tion reforms will help to rectify this problem.

The GNP per capita was the last variable to be incorpo-
rated into the regression amalysis. The slope coefficient's
sign was as expected. The GNP per capita is a booster of the
EAGGR. T low slope coefficient indicates that EAGGR is not
sensitive to the changes in the GNP per capita. This implies
that the education public recurrent expenditures were not in
accordance with the ability of the matioml economy to
finance them. The element of external fimnce has then
been the driving force of the expenditure expansion.

The apasequence is the problem of dependency. Wi thout
external financing teachers: salaries can neot be pald and
this brings social and political problems. It is better
for Zambia to struggle on its own with the minimum of

foreign fimancing, aiid, In this way have
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an independent strategy of development,

In general a more balanced development of the education
public recurrent expenditure in accordance with the explana-
tory variables is needed. Since this is already in accord-
ance with PESCO, efforts should be directed to the realignment
of the public education recurrent expenditures to the LAFCG
and the GNP per capita. This proolem is real because the

two elasticities a~e iow.

This model has confirmed the hypcethesis advanced above.
Wagner's law of public expenditures has been again confirmed
by the education public recurrent expenditure model. The
model ‘s regression results passed the first order statistical
and the second order econometric criteria tests and therefore

the model or hypothesis has been established.

INTERNAL SECURITY PUBLIC RECURRENT EXPENDITURE MODEL

The adopted model established the hypothesis that the
intermal security public recurrent expenditure tc GNP ratio
(IPUEX) was the positive function Oof the anaual average
crime. The regression line was signifiéant but the explana-
tory power was iow. We conclude that there are other ex-
plamatory variables that can contribute te the explamation
of the variatioas in the IPUEX. This is a very difficult
model and the weny explamatory variables that were tried

bear witness to this point.



119

At the end the annual average crime explanmatory
variable was picked as the best among all the explanatory
variables tried. Thé élope coefficient was poéitive and was
interpréted to mean that if the annual average crime in-
creases the IPUEX increases. This is to defend the s=21f-
esteem aspect of development.. The slope coefficient indicates
that JTPUEX is elastic and highly significantly related to

the annual average crime.

We conclude that the intermal security publc recurrent
expenditure was gearad to the annual average crime. How-
ever, since annual average crime is a function of the
unempleyment rate it is better to follow this chain reac-
tion when plaining these expenditures. As was pointed out
earlier the annual average crime is highly elastic to the
changes in the unemployment rate. Therefore the IPUEX can
be regulated througl tne annual average crime by controlling
the unemployment rate. The unemployment rate is the source
of the adverse effect on the self-esteem aspect of develop.-
ment. Tn promote the self-esteem aspect of development

unemployment rate must be orought down.

It is clear from the findings that the GNP per capita
is not an important cause of the expansion in the IPUEX.
The elasticity measure is low implying the iisensitiveness of
the IPUEX tc “he changes in the GNP ber capita. This again
emphasizes the over riding role of need in the determination

of the levels of the interml security expenditures.



6.6.

¥ Gas Wl

This demonstrates the fact that the self-esteem aspect
of' development has been ovei Lime hieatened Ty discontent,
And probably as we proceed in Mture Zambians will be in-
creasingly denied this aspect of development. To safe
guara against this, the policy should focus on the reduc-

tion of the unemployment rate.

THE RURAL DEVELOPMENT PUBLIC RECURRENT EXPENDITURE MODEL

This model had as 1v¢ dependent variable the rural develop-
ment public recurrent expenditure to GNP ratio (RUDEX). The
explanatory variables were the GNP per capita, copper prices
and the previous year index of agricultural exports. The
ratio, it was hypothesized, was a positive function of

these three explamatory variables.

The step-wise regression picked the GNP per capita as
the best in explaining the variations in the RUDEX. The
regressicn line and slope coefficient were highly signifi-
cant. The RUDEX is elastic to changes in the GNP per capita
The rural deveiopment public recurrent expenditure expansion
was in accordance with the GNP per capita. This should

continue.

At the second step the previous year index of agricultural
export was incorporated into the regression amalysis.
Although the slope coefficient is significant the size is

smll.
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Thus the extermal demand for Zambia's agricultural

exports 'as not been an important driving force for the
expansion of the ruhal development public recufkent
expenditures. This is because Zambia exports very little
agricultural commodities and instead imperts large
quancities of agriculvaral products. Zambia must there-~
fore stiive to satify her own food }equirements first.
Thereafter the expansion of the rural development expendi-
tures must be in conformity with the previous year index
of agriculturai exports. Since Zambia is already exporting
some agricultural products, it could be better to right
away tie the expenditures to this index and later it could be

easier to conilnue tiils when the country expands its exports.

The last explenaiowy variable to be incorporated was
copper prices. Although the slcpe coefficient was insigni.-
ficant its size is almost the same as that of the previous
year index of agricultural export. The insignificance was
due to the problem of multicollinearity. To solve this
problem two scparate regressions were run; the first
excluding the GNP per capita and the second excluding the
copper price variable. It was found that the slope coeffi-
cient for the copper price was significant and very elastic.
This was as expected» However, the first model was inf.rior
to the second model. Therzfore, the second model was chosen
as the better vne. The explamatory power was large. This
was adopted for the added reason that the slope coefficient
for the previous year index of agricultural exports assumed

the same size.
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We conclude by saving that the RUDEX has been geared to the

GNP per capita. This should continue.

In closing this section on the expenditure models,
we can conclude that the RUDEX and the aggregate public re-
current expenditure to GNP ratio were geared to the GNP per
capita. The health, education and internal security public
recurrent expenditure to GNP ratios were better explained
by the demand factors than the supply factors. We recommend
therefore that all the expenditure categories should be linked
to the ability of the nmational =~conomy to fimance these ex-

penditures.

The significance of all the regressions and the slope
coefficients confirms that the various models have been es-
tablished. This confirmation of the hypotheses

indicates the validity of Wagner‘s law of public expenditures.

THE CENTHALISATION MODEL

The empirical results of this model were statistically
insignificant at the five per cent level of significance.
Both the multiplicativs and ordinmary centralisation models

were tried. In both cases the empirical results were
statistically insignificant. The explanatory power and
the slope coefficients attained the "best linear unbia-
sed efficient estimates™ condition. Therefore inferences

can be made about them.
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The low explamtory power of the model and the insignifican-
ce of the slope coefficients indicates that there is no
establishable relationship between the centralisation ratio
(CENTR) and the GNP per capita and the population growth
rate over this period. The insignificance of the slope
coefficients and the regression are the reflection of the
transition period from centralisation to decentralisation.
This point can not be over-emphasized given the fact that
policy implementation is a long and slow process. It takes
a long time for the results of policy to be clearly noticed.
This is known as the policy - effectiveness lag, This is
the time which elapses before tne decentralisation policy
implemented takes effect. It has been found that the lag
is usually long and variableifi the developed countries
despite their relatively efficient implementation tools;
This lag is, therefore, likely to be longer and more varia-
ble in developing countries like Zambia. This is the reason
why no clear-cut rclationship was established and confirmed
between the centralisation ratio and the two explamatory va-

riables.

The hignh centralisation ratios over this period indica-
tes that the status quo has been mintained. The calls
for decentralisation have been heard but implementation has not
been  effective, at least not to the present. Knowing
quite well the merits and demerits of decentralisation, the
implementation of the pclicy of decentralisation must now
be pursued with vigour. And to do so there is need to

conduct more research in this area so that more light wan be
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thrown on this subfect R

THE AGGREGATE PUBLIC RECURRENT EXPENDITURE STABILITY MODEL

It was hypothesized earlier that the aggregate public
recurrant expenditure to GNP ratio coefficient of variation N
(APCOV) is a positiva function of the GNP per capita coefficient
of variation (GNPCO) and an inverse function of the population

growth rate coefficient of variation (POPCO).

The step-wise regression picked GNPCO as a better
expanatory variable thanlCFCC.. However, the slope coefficient
of the GNPCO is inelastic. Although the slope coefficient is
smll it is highly significant. The fact that it is signifyi--
cant follows directly from the aggregate public recurrent

expenditire model.

At the second step theBOPCO . wns Lnvorporatsd into tho.

analysis, The sign of the slope coefficient was negative. This

means when the FOPCO increases it reduces the APCOV.
Thus the aggregate public recurrent expenditure to GNP ratio
tends to be stationmary or stable. The low elasticity indi-

cates the insensitivencss of the APOOV to changes in the popco,

For the reasons of the low and insignificant slope
coefficient of the POPCO this variable was dropped from
the model. A two variable model was constructed. The slope
coefficient of the GNP(D though not high was highly signifi-

cant.



Since the APCOV is our policy variable this should be moni. tored
closely. The higher the APCOV the more options there are
that are open to the decision makers. Therefore the aggregate
public recurrent expenditures may be easily altered in the
manner the decision makers want them to be if the APCOV is
high. Since we found out that the‘GNPCO promotes the APCOV
this variable must be used as a lever by decision makers

when determining the volume of the aggregate public recurrent

expenditure for any fiscal year.

- HEALTH PUBLIC RECURRENT EXPENDITURE STABILITY MODEL

This functional level stability mcdel has the health
public recurrent expenditure to GNP ratio coefficient of
variation (HECOV) as its dependent variable. The two
explanatory variables were the GNP per capita coefficient
of variation (GNPCO) and the population growth rate coeffi-
cient of var'iation(pop'co) In the first model that was
run on the computer two slope coefficients were highly signi--
ficant and elasticities indicated the great sensitivity of
the HECOV to changes in the GNPQ) and the POPCO However,
the model had to be abandoned due to the presence of first

order positive serial correlation.

The necessary correction for the first order positive
serial correlation was done by applying the method of genera-
lized differencing. This new model was run on the computer.
POPO0 wWas picked as the better explanatory variable than

GNPCO.
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The slope coeffici=uf was greater than unity. Thus the
HEQOV is elastic to changes in the popco. The slope

coefficient was highly significant.

At the second step the GNPCO was incorporated into
the regression amalysis. The slope coefficient was
negative and insignificant. Its low size indicates the
insensitivity of the HECOV to changes in the GNPCO. How-
ever, the source o this low absolute size and insignifi-
cant slope coefficient was the multicollinearity problem in
the model. To rectify this problem the GNPSQ was dropped

from the model.

In the two variable model the POPCO'S slope coefficient
remined significent. Therefore we conclude that the deter-
minant of the changes in the HECOV is the POPCO, The policy
makers must therefore monitor this variable when determin-

ing the yolume of the health publis recurrent expenditures.

EDUCATION PUBLIC RECURRENT EXPENDITUKE STABILITY MODEL

This model has the education public recurrent expendi-
ture to GNP ratic coefficiant of variation {EDUCO) ae its
dependent variable. There are two explanatory variables.
These are the GNP per capita coefficient of variation
(GNPCO) and the population growth rate coefficient of

variation (POPCO),
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The GN2CO performed better than the POPEOin the exp-
lapation of the variation in the EDUCO. The estimated slope
coefficient for this variable and the regression line were
both highly significant. The size of the slope coefficient
indicated the high sensitiveness of the EDUCO tu changes in

the GNPCO. The elasticity value is elastic.

At the second step the POPCO. was incorporated .into the
regression amalysis. The GNPCO slope coefficient continued
to be high and very significant. However the slope coeffi-
cient of the FOPCO~ was low and insignificant. This indicates
the insensitiveness of the EDUCY to changes in the porco.

The elasticity measure was very close to zero. This is surp-
rising since this sector is geared to the promotion of the
people's welfare. It was erpected that the relative growth
of the education public recurrent expewilture would be in
accordance with the variations in the population growth rate.
To rectify this unexpected anomly another population variable
was incorporated into the model. The new variable is the
perccntage of total student population to mational popula-

tion coefficient of variation (PESCO).

Again the first variable to be incorporated into the
regression amalysis was the GNPCO and then the PESQO was
incorporated. The two slops coefficients were both highly
significant. However, the elasticity of the EDUQQ with

respect to GWPCO reduced drastically.
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Therefore, we may conclude that the determinants of
the variations in the EDUCO are the GNPCO and the PESCO.
The policy makers must closely watch these two variables
when determining the volume and changes in the volume of

the education public recurrent expenditures.

INTERNAL SECURITY PUBLIC RECURRENT EXPENDITURE STABILITY MODEL

This model's dependent variable was the intermal security
public recurrent expenditure to GNP ratio coefficient of varia-
tion (INCOV). The two explanatory variables tried were the
GNP per capita coefficient of variation (GNPCO) and the popu~-
lation growth rate coefficient of variation(POPCO);. The

coefficients 4 . s e o
two slope -and the regression were all insignifi-

cant. The model had to be abandoned and a new one was con-

structed.

The new model was actually an expanded version of the
previous one. A new explamatory variable was incorporated.
The new explanatory vairable was the unemployment rate
éeafficient Of variation (UMPCO). However, due to insignifi-
cance of the slope coefficients and the regression, the
model had to be abandoned. Various models were tried in the

last chapter.

However, the established model had the INCOV as its de-
pendent variable. The two explametory variables were the
UMPCO and the annual average crime rate coefficient of
variation (ACRCO). The UMPCO was better than the ACRCO in

explaining the variations in the INCOV.
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The UMP(O's slope caefficient though low was significant.

At the second step the ACRCO was incorporated into
the amalysis. The slope coefficient vas also significant »
We concluded that the determimants of the variations in the
INOOV are the UMPCO and the ACROO. These two explamatory
variables therefore determine the range of options open to
policy makers when determining the volume of the intemal
Security public recurrent expenditures. Therefore the
variations of the UMPQO and the ACRCO must be increased.
And this will increase the variation of the INCOV and there-
by enlarging the range of optiovns open to the policy makers

in determining the volume of this expenditure category.

RURAL DEVELOPMENT PUBLIC RECURRENT EXPENDITURE STABILITY

MODEL

This model's dependent variable was the rural develop-
ment public recurrent expenditure to GNP ratio coefficient
of variation (RUDCU). The explacatory variables tried were
the GNP per capita coefficient of variation (GNPOO), the
population growth rate coefficient of variation (O le)

and the copper price coefficient of variation (COPCO).

The explanatory variables for the established model
were the GNPCO and the COP(D. The GNPCO was better than
the COFPCOin explaining the variations in the RUDCO. The
GNPCO has an adverse effect on the RUDCO. However, the
absolute size of the elasticity is small. As the GNPCO

increases the RUDCO decreases.
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This implies that the range of options open to decision

makers is narrowed. This is an adverse effect and more

especially in Zambia where policy options are already few.

The slope coefficient of °CTC0 is positive. This is
a booster te the RUDCC. ‘tThis widgns the range of options
when determining the volume of rural development public
recurrent expenditures. The GNPCO and the CCI'CO must be

monitored to check deviations from the policy objectives.

We conclude that the education public recurrent
expenditure to GNP ratio is difficult to alter because
the EDUCO has the lowest mean. There are very few options
when changing these expenditures. This expenditure cate-
gory is followed by the aggregate public recurrent expendi-

™1,
RS

tures. The mean of the APCOV was also low. 17 implies
that it is hard to change the expenditures as a whole.

The easiest expenditures to change ape the intermal se-
curity public recurrent expenditures. These are followed
by the health public recurrent cxpenditures and then

the rural development public recurirent expenditures.
Therefore if policy makers want to alter the levels of
public recurrent expenditures they are relatively free to
cnange firstly the internal security public recurrent
expenditures. Then followthis order: (a) Health (b) rural

develeopment and (c¢) education public recurrent expenditures.

In general we conclude that the expansion of the

aggregate public recurrent expenditure to GNP ratio and
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the four functiomai level expenditure ratios must be in
accordance with the ability of the matiomal zconomy to
ficance these expenditures. Wo suggest that one way of
doing this is income rodisiribution. The reason for

this is that income redistritution lessens inequality

in society. With lessenca insquaiity the demand for

social services wili be casily met by realigoment of

the expenditure tc =nwe supply factors. And even the ratios
might be stabilized casiiy. Howover, more light should

be thrown in this subiest by ernducting more research.
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APPENDIX I

THE. STMPLE, AGGREGATE PUBLIC RECURRENT EXPENDTTURE MODFL,

THE THEIL~-NAGAR FCRIMULA TO ESTIMATE THE
SERTAL CORRELATION COEFFICTIINT (ég).

LG DS 'S
e - K

N>
1]

Where:

Serial correlation coefficient estirate

JO
1

Number of observetions

=
]

Durbin-Watson statistic

2
i}

=
i

= Mumber of explanatory variables rlus the constant term,

Therefore for this model
g 2
: 23 (1 - 22022y 4 o

232 _ o°
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529 (1 - 0,28746) + 4
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525
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The estimated serial correlation coefficient was used to transform the
data. For the first observat.on of the dependent and the explanatory

variable the following formula was used,

¥ = 82
Yl 1-9 Yl
Where
Yl* = The first observation of “he dependent or explanatory varia-
ble corrected for serisl correlation,
N
€ = Serial correlaticr coefficient estimate
Y1 = The first observation of the deperdent or the explanatory

variable not corrected for serial correlation.

For the observations thet follow the following forrula was used to

correct for serial correlation,

A
% = -

e Y-8,

Where

Yt* = The observation of the dependent or explanatory variable
corrected for serial correlation.

Yt = The ¢bservation of the dependent or explanatory variable at
period t not ccrrected for serial correlation,

Yt-‘ = The observation of the dependent or explanatory variable at

period t-1 not corrected for serial correlation,
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When the transformation was done, the data corrected for first order

rositive serial correlation =s the following:

YEAR FAGGR GNPPER
1960 -0,96271 1.53507
1961 ~0.66192 0,58959
1962 -0, 72747 0.48298
1963 -0,765C9 0,62659
1964 -0,51697 0.55603
1965 -0, 480409 O.6u9é3
1966 ~0,65715 0,68266
1967 -0,50273 0,67503
1968 -2,59L47 0,71893
1969 ~O;70€23 0,72343
1970 -0,65749 0.67523
1971 -0,81770 0,63073
1972 -0. 83074 0,69954
1973 -0.71523 0.74815
1974 -0,7282l 0,73306
1975 -0.52863 0.63597
1976 -0.81431 0.76151
1977 ~0,6925l 0.69605
1978 -0,78718 0.74296
1979 -0,70993 0,771847
198C -C,65022 C.77722
1981 =D,670LL 0, 74861
1982 ~0,80398 0. 75644
Where:

E AGGR = Log (Aggregate pullic recurrent expenditure to GNP ratio).
GNP PER = Log (rross Mational Froduct per capita)

Sovens
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THE, HEATTH PUBLIC RECURRENT FXPENDITURF STABTLITY MODFL

THE THFIL-NAGAR ¥ORMULA TC FSTTVATT THE
SERTAL CORRFLATTON COFFRICIENT (€))

A e (1-§E)+’*’."‘

Q- T2

N~ - K

The terms as delined before,

Therefore

2% (1 - £2007 y 4 52

A
S

= U43(1 - 0.277535) + 9
1 - 9

441(0,722165) + 0

432
= 318,6070¢ + 9
432 '

- 327,60706

432

= 0,758349¢F

——————.

Following the same trarsformation procedure as before the following
data corrected for first order positive serial correlation were

obtained:

/tdoii
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YTAR HECOV PCPCO GNPCO
1961 -0,85628 -0, 0U265 ~O,98769
1962 C,335H1 N, 33958 0,23270
1963 -0,09684 -0,22509 -0,23458
1964 -0,09524 ~0,22352 ~-C, 24115
1965 -, 01690 1, 19043 ~0,21534
1966 -0, 09571 -, 22561 -0,1.2166
1967 -, 08534 ~(, 23081 -0,11156
1968 -0,09919 -0, 23427 -0,06617
1969 -0, 00286 -0,23752 -C,05893
1870 ~0,09819 0.240s -0,03801
1971 -0,00480 -0, 24080 -0,13196
1972 -0,06562 -0,24371 -C, 12685
1973 ~0,00223 -0,25332 -0,10375
1974 -0.09558 -0,24428 -0,10201
1975 -0,00681 ~(0,25057 -0,11707
1976 -0,10z44 0,25311 -0,10621
1977 -0,10444 -0, 25564 -0,11287
1978 -0,09826 -(, 25608 -0,10568
1979 -0,104¢2 -0, 25817 -0, 09087
19C -0,10848 -0,26012 -C, 07964
1991 ~C,10802 ~0,25822 -0,083%36,
Where
FECOU = log (FPealth public recurrent expenditure to GNP ratio
coefficient of variation),
PCPCO = log (ropulation srowth rate coefficient of variation)
GNPCC = logz (Cross National Product ver Japita Coefficient of

Variation),

/O‘I'C‘
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-APPENDIX TT
THE AGCREGATE PUBLIC RECURREMT FXPFNDITURE MODFL
YOEL, HATTCOVSKY TEST TC CFFCK FOR SEVFRITY OF THE

MULTICOLLINFARITY PROBLEV

If

r
12'30-000-1{) 1

R
y

vulticollinearity is severe,

Where:

r

12,3.000.K Fartial correlation ccefficient between the first and
the second explenatory variables controlling or

holding the rest constant,

Ry = Coefficient of Multiple determination,

Partial Correlation Coefficients (controlling for LGNP & LPOP)
TLURBAN 0.1784

with DF 19

DUMYY  SIG

0,220

TLURBAN, DUMMY . LuiiP, LPCF

- 0.1734 0.19U265¢
RRAGGR,LCGNP, LPOP, LUFRAN, DUMY 0.91833

0.1942656 < 1 % Multicollinearity is not severe,

Partial correlation coefficient (controlling for LGNP & LURRALM)
LPOP 0.1302

With OF 19

it

DUMMY SIC = 0,287

/.ocoo



139

TLPOP , DUMY . LGNP & LURBAM

"EAGGR . GNP, LPOP, LURBAN, DY 0.91833

0,141779 € 1 — Multicollinearity is not severe,

Partial correlation ccefficient (controlling for LPOP & LURRAN)
1GNP 0.2039
With DF = 19

DUMMY SIG = 0,188

"LGNP, DUMMY, LPOP, LURBAN 0.2039
0,91833

0,2220334

REAGGR , LowP, DUMIY, LPOP, LURBAN

0.2?203314 1 — Multicollinearity is not severe,

Partial correlation coefficient (controlliry for ILGNP & DUMMY)

LPOP -0, 0130

With DF =19
LURBAN SIG = 0,478
TLPOP, LURBAN , LGP £ DUMYY -0,0130

= ~0,0141561

RFAGGR, 1GNP, DUMMY, LPOP, TURBAN 0.91833

-0,0141561 £ 1 -ﬁg Malticollinearity 1s not severe,

Partial correlation coefficient (controlling for LPOP, DUMYY)
LGP 0,5041
With DF = 19

IURBAN SIG = 0,001

“LGNP, LURBEN , LPCP, DUMAY 0,90l

i
ReaGGR , LONP, LURBAN, LPOP, DMy  O-01633

= (,954504L

0.9845044 &£ 1 '——“——j Multicollinearity is not severe,
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THR FDUCATTION' PUBLIC RFCURRFNT FYXPENDITURE, MODFL
YOEL, BAITGVSEY TFST MO CHFCK FOR THE SFVERTTY OF
THF, MULTICOLLINFARITY PROBLEM
If

F12.3, 444K
e 1
Yy >

Malticollinearity is severe

Where:

I'12.3....1/( = partial correlation coefficient between the first and
the secord explanatory variabless controlling or holding
the others constant,

Ry = Coefficient of multiple determination,

Partial correlation coefficient (controlling for 1PFSPO

LCNP 0,0628

With TF = 20

LLAFCG SIG = 0,391

_ .

IGNP, LLAFG , LPFSPO _ 0028 6a003

* et

| -
HeaGeR , LGWP, LLAFCG, LPTGFU ©.93471

_-—————) i 2 - 4 .
0.0669003 < 1‘.-.-.._...._.___7 "ulticollinearity is not severe,

Partial correlation coefficient (controlling for LLAECG
LPESPO  0,8711

With DF = 20

LGP SIG= 0,001

/00'0'
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PLPESPO, IGNP , LLAFCG

)' @)
o
g
;..J
'_J

C
:
O
)
=3
—

“EAGGR, IGNF, LIAPCO, IPPSPC

-‘*& W, . . . .
0.927975¢ X1 — tulticollinearity is not severe,

Partial correlation coefficient (controlling for IANP)
LPESPC Q,12b4
With DF = 20

LIAFCG SIG = 0,291

FLPESPO, LIAFCG , LONP 0,104k
= gy - 0.1325222

Rencar, LPESPO, TLARCG, LONP

0, 1325222 <€ 1 ;—* ulticollinearity is not severe,
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THE FFALTH PURLIC RECURREMT EXPENDITURF MODEL
YOEL HATTOVSRY TFST TC CUFCK FOR THE SEVPRITY
OF THE MULTICOLLINTARITY PRORLFM,

If

LlZP,fB....K > 1
v

Multicollinearity is severe,
Where:

Hy = Coefficient of Multiple determination.

1512‘3...;K = Partial Correlation Coefficient between the first and

the second explanatory variable holding others censtant.,

Partial correlation coefficient (controlline for IGNP)
LPCP 0.0136
With DE = 20

Lurban Sig = 0,476

r
LPOP, Lurban . LGNP 0.0136

RHPEX, LGNP, LURPAK, LPOP 0.92040

= 0,C147761

0.,0147761 < 1 ————= Multicollinearity is not severe,

Partial Correlati~n Coefficient (controlling for LPOP)

“Lurban, 1ONP , LPCP LONP 0.9762

. e r,l—f - 2N
"HPEX, LURBLN, 1GNP, LPOP With o 0F = &0

ATRAM 216G = 0,001
= ] £ -
09T <1 0s06sR
0,92040

<

Jovean
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1,0606258 > l ————— Multicollinearity is severe

Partial Correlation Coeffic:-nt {controlling for Lurban)
LPOE 0,0829
With Dr

1

20

GNP SIn = 0,357

r 1T 9
LPOP’ LGNP . IJK‘B"‘II O. 0829

RHPE’X « LGNP, TFOP, LURRAY 0, 82000

= 0,0000605

0,0900695 < ) : ‘ualticollinearity is not severe,
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