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Preface

Since the beginning of the year 1965, a research group has
been formed in the Operatilons Research Center of the INPC, with
the aim of studing the problem of model-building for planning
purposes., The final objective is to build up a series of models,
each dealing with a specific number of development planning quest-
ions., For every model a full description will be provided, an
analysis of its policy utilization made, and a system of programs
prepared to enable direct running on the machines in each case.

The activity of mcdel building has been in fact going
on in the ORC for some time. Among the contributers is Prof.
Frisch, with his highly elaborate models. Those experiments have
indicated a lot of points envolved in the activity of mode-~buildings

l. The importance of the approach as a scientifiQ way of answering
fundemental questions in planningin a meaningful way.

2, The need for the collaboration of a large team, with a
variety’of back ground experience: economists, statistic-
ians, mathematicians, technicians, etc.

5, The amount of effort and time usually envolved in building
up asingle model.

4, The need for high speed machines to yield quantitive solutions
relating to empirical situations.

5. The need for é;larée amount of data collected in a systematic
way, wWhich in many cases can be checked by the model itsefl,
thus helping to improve the quality of the data itself.

This means that if we are to walt until a problem arises,
before we sbart thinking about building a mode to solve it, some
time would:® by necessity elapse before quantitative rsults
would be available to the decision -~ taker. Therefore . a better
"planning' of the activity would be to start thinking ¢ 1wead of
the problems to prepare alternative systems of solution, so that
the time lag accuring between raising a specific question and
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obtaining an answer to it would be minimized to the period
necessary to collect the relevant data, and running the already-
set programs on the maciines.

However, two major drawbacks have bmcome already evident

from past experiences

1. That the majority of decision-takers do not easlly grasp
the significance of such models, especially when, in an
attempt to -eonforxrm with reality, they are expressed in
highly elaborate terms.

2. That if an attempt is made bo sbtart straightaway using such
elaborabe models, there is a possibility that alarge number
of the members of the team would not fully grasp the essence
of the operabtion, thus leading o the risk of decreasing the
efficiency of their individual contributions.

One way of overcoming thése difficulties is to introduce
the approach through highly simplified models, then increasing
their «complexity step by step. Another way is to try to forma-
lize the attempts aliready made by more familiar methods, and in
dicate the amount of gain to be obtained from the explicit way of
gtating formall modelsg. The fundamentsl fact is that if a certain
logic is used to determine a certain amount of quantitative results,
it is always possible to express this logic in a mathematical
way, hence testing its consis’sencycl)o This would help to improve
the logic and to suggest more efficlent systems.

With this inmind, I have directed the group towards
arather extensive discussion of models suggested by the ECAFE of
the UNCE) for programming development in countries at an early
stage of development. The following pages summarize attempts by
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(1) As an example see our memo. (No.25% ) on "models used in
drafting the twenby-years plan 1959-1979.

(2) ECAFE: Programming Techniques for Economic Development.
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members of the group to discuss the first model suggested in that
work. Dr. M. Wahby has been helping in the preparation of these
papers. Simple as it might be,the model has revealed certain
interesting features of our annual plans, which are worth further
study by means of more elaborate models. Attempts have heen made
to illustrate its uses by means of a brief discussion of a possible
outline of a plan of doubling national income over the next 10
vears. These attempts can be taken as an indication towards more
elaborate approaches such as those suggested by Prof. Tinbergen
and Prof. Frisch.

Although these attempts have been discussed by all members of
the groups they are not yet in a finalized shape. The following pages
are to be considered as a progress report, meant to keep on record
the efforts of the group during the last few weeks{ Series of these
reports are to be expected in the near future, and they will be all
written in English in order to facilitate reference to the various
sources. In the final draft one might expect certain amendments and
elaborations.

Dro Me Mo El“'Imam



PART (L)

Model Buileir;g;




(1-1) One of the important aspects of new techniques of planning
for national development is the tendency to build up economic model.
This is the usual way in which mathematical mode of reasoning is

employed in economics.

The economic (planning) model is an analytic mean which
shows the inter-relationships between the economic variables as
aspects involved in planning procedure. It is a mean to derive
conclusions as projections based on certain assumptions we take.

The model is also a tool to check validity consistency and
perhaps the optimality of our national objectives of planning.
In other words the economic model is one of the important
ingtruments which help us to prepare a plan frame.

(1-2) ZEconomic models gnd planmings

Models are one of the main operations used in the
preparation of a national plan frame. Hence it is very
useful for planners to congstruct precise and elaborate models
at any early stage before beginning to prepare the economic

plan.

The following is a diagrametic form which illustrates how
models are envolved in planning procedure

erienc
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Theories of planning and development are combined together with
the existing facts to set up a model. A model suplemented with
the objective of the pian constitutes what is known by a plan

framne.

A plan frame supplied with a controlr produce events.

BEvents with a follow up give experience.

(/=5)

Stages used in building models

The usual stages involved in building up a model(l) are as

Tollows:

1.

Defining the variables of the model; classifying them into
given and unknown variables. The given variables are called
the data in our model. The unknown variables refer %o
certain economic phenomena which we seek to explain from

-

Indicating the level of abstraction on which the discussion
ig %0 be carried out by specifying the set of assumptions.

Shawing the quantitative relationships between the variables
with the help of equations. In constructing such a system
of equations there will be certain coefficients. These
coefficients are massumed to be constant, but sometimes in
cerbtain problems, the change of these coefficients may be

of great importance. For example, in many economic problems,
it may be the case that we can attéin our target by changing
the saving coefficient.

Solving the system of equations, that is to say, expressing
the variables-in terms of the data.

The last stage of any model building is of course to
interpret the results in economically meaningful’ terms.

The process of interpretation restablishes the link between

the set of ggsumptions with which we started and the set of
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implications that logically follows from itb.

In order to understand what any model implies we must watch
earefully the meaning of the various parameters and variables used
in this model.

Clasgification of different models

Beonomic models can be classified according to different
criteria. The following criteria (2) can be used in oxrder to
present in a systematic way the different types of models.

1. Formulation of a model

(1-1) Its approach

Determinestic models There are two main approaches:-

(i) Mathematical; where method of solution uses algebra and
analysis. It can be subdivided into unsepecified and specified
according to whether the explicit form of the functions is
gpecified or nob.

(1ii) The analogues where the method of solubtion uses enginee-
ring constructicn. It deals with more complex formulabions and
its merit lies in the fact that it can lead to quick solution of
systemg which are either insoliuble or prohibitive when tregted

by ordinary mathematical btools.
Stochastic lModelss ; These allow for +the

unsystématic types of errors of :differéences between theory and
practice. Instead of speaking about numerical determination of
the characteristics of the model, we speak of statistical
estimation. HEccnometrics has been especially designed in such
a manner as 50 deal with problems of formulation and estimation
of this type of models. Another new development in the field of
model building is the use of analogue process dn order to bring
into existence models which would take care of the stochastic




nature of actual life.

Thus the approach aspects leads to the following subdivisionss

Deterministics

a) Mathematical: (1) unspecified
(2) specified

b) Anglogue numerical

Stochastic (1) Econometric
' (2) Analogue.

(1-2) TFoxm of equations that the models involve

In mebthenatical approach, there are some cases Where the
forms afe specified and others are unspecified. In the specified
forms, we may have linear or non-linear functions. In the
unspecified forms, we have non-linear models. These contain one or
more linear equations but at least one non-linear

2. Purposes

These fall into

(i) Exposition (ii) Description
(iii) Forecasting (iv) Projection & Policy-
evaluabtion.

(v) Decisional
The first two types might be considered as analytical
models while the last two can be considered as decisional in the

broad sensed

5. Goverages

(3-1) Degree of Completenesss Complete models are those which
give an interpreftiation of all msgnitudes which can be considered
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as variables in the system. .Incomplete models give only a part
of the picture.

(3-2) Scope or degreé)pf generzlitys: Here we are interested with
the width of the market covered. There are three categories of
partial models:=

(1) Those relating to individuals e.g. models of consumer's
or producerfs behairour.

(ii) Those relating to markets dealing with the interaction
between both the supply and the demand. ¢

(iii) Those relating to sectors, i.e., summarizing the total
activity of groups of individuals belonging to g certain type.

Partial models need not be incomplete. On the other hand,
we have the so~called general models which attempt to explain
what they consider to be the key variables of the whole economy.
Such models may vary in detail, they might be even incomplete.

(3-3) Range or degree of clsseness: It expresses the degree
of autonomy in the model., In clesed models gll the variables
introduced are explained within the model itsefl. This is of an
important interest in studying dynamic process. Usually analytical
models started by being formulated in a general open manner but
they are reduced to closed ones in the highest stages of analysis.

(3~4) BSpatial Coverages—

(i) Intra-regional type: models interested in budying
the relationships within a certain economy considered as one single

entity.
(ii),Intermregional types: models concerned with inter-
national trade problems.

(4) Type of interdependente

Physical, fingncial, degree of sector break down.



5, Timej which contains:-

(5-1) Continuity: In econometric models, the usual way of
measuring variables is Go consider them as discrete functions of
time. This definition is implied in static models, since time
does not appear explicity. For dynamic models we can still
measure the variables discretely with difference equations as @&
tool of analysis. If the variables are assumed to be continuous
difforential ecouations take place. Frequently both discrete &
Cont’nuous approaches arve mixed together leading to mixed models.

static plcut when its solution holds irrespective of time. On
the hher hénd a dynamic¢ model would lead to a solution which
defi es a time-path for each of its variables.

(5-2) Mire shecificationgs— A model is said to represent a

‘ime durabions In dynamic problems one becomes concerned
the determinetion of the duration to which the analysis holds.
Shor: run problems relate to deviations from equilibrium or

fluc uations sround what can be considered as a sysbematic time-

path. Dong w oroblems relate to the dynamic theory of growth.,

(C-4) Mims unibss From econometric point of view, we differentiate
betwesn anninl and gub-annual models where the main factor To be
considered is seasonallty. Aside from econometric¢ problems, some
authors define hime unit as the period sufficient for one complete
proc s of & spscified type; e.g.;production. In mechanical models,

we hove the non-seasonal type of units.

6.

(£l a1 of measurementss- The lst possibility is to use
vari bles in thair absolute magnitudes i.e. the origin is-their

zero point., Tuis leads to large variations which might render the
line.rity assurption untendble. To overcome this difficulty we

have “wo albernabives.
(1) the varisbles might be measured as deviations from same

4

equi’.ibruim path or time trend
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(ii) the variables might be measured as first differences.

(6-2) Degree of aggregabion:- The passage frome micro-—analysis
to macro-analysis involves a process of aggregation. To construct
a macro model we have eifher one of the followinge-

(i) to build directly the model in an aggregated form

or(ii) to consult the bassic micro relations and derive from

them the appropriate macro—ones P
it is usual

(6~3) Varigble specifications- In economic theory/to distin-
gulsh between flow-variables & stock-variables. The flow-variables
are measured as flows per unit of time. The stock-variables are
considered as magnitudes standing by at any point of time.

(6=4) term of measurements: Some fields of economic theory
emphasize the moneétary side of the economy. Others are occupiéd’
with the real side of the prohlems, Tn planning models, the
concentration on real terms is obvious. But if we plan with the
purpose of raising productivity, reducing costs, and improving
the ftechnological structure, we have to take account of these
changes in our models. IE follows bthat we have to use a more
elaborate technique by introducing many non-linearities in the
problems. The real-financial approach becomes the most suitable

for the purpose.
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Macro-=econonmic model

By

Shinichi , Chimura

Model (1)

and its application %o lﬁg five year plan.
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(2-1) In planning the general rate of growth it is preﬁerable

to sel a Target of the economic development. This target is
usually expressed in terms of Nebt national output or Real National
income. So we must start by studying the general rate of economic
development.

Use will be made of the Harrod-Domar model as presented by
Prof Shinid4 Ichimura. This is because of its simplicity and
capability of being applied to the data now available about the
Egyptian Economy. It also allows for govermment and foreign
sectors,

(2-2) Symbols used in the models Let

Y = National income at market price

I? = National income at factor cost

P o Disposable private income

Y% = Disposable government income

¢P = Private consumption

® = Private investment

sP = Private saving

c& = Government Consumption

1 = Govermment investment

S8 = Government saving

E = Total exports of goods and services
M = Imports of goods and services

B = Foreign loans and grants

T = Indirect tax-minus subsidies

Td = Direct tax minus transfer payments.

(2~3) The parameters

= (& -cPy 1P

n
l

the average propensity to save in the
private sector.

the ratio of direct tax to income

i

e ol
it :
Hpa
=
il

Tl / Y - 14 i indil’.‘ect 0w 131 3] %
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Mi/oT:
(8 18)/35

18/(c8+18)
(Yg—Cg)/Yg

P(4) + 18(%)

=10

average propensity to import
ratio of government expenditure to
disposal government income.

= 7rabtio of government investment to

government expenditure.

the average-propensity to save in
the government sector

= the marginal capital ‘output ratio

1

C = T

Y(6+1)~-(Y(6)

+ "Cd

(2--4) The basgic balance equations

5 sectors in its simplest form.

The following table represents an input-output table with
These sectors are given as

Buginess - Household = Government -
Rest of world = Capibtal Eaformation.

§ | Receiving S ; y Rest | Capital
| sectors Busi Eogg" Govegm of | form@a~ Total
| Delivery negs e gnet the tion
Sectors World
Business cP c8 i | A ) Y' + M
HOusehold. T Y
Government Ti Td Yg
Rest of the
‘l‘:"f 0 I!ld 1VI M
Captial ~P g8 P 8
formsE@ ation i £ i Lo
Y0+ Y 8 M [P + 18

Total
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From the lEE colunum we get

Y' = Y40 (1)
From +the lﬁE row we have

¥ = CP + 08 B+ P I8 N (2)
From the EHQ Column

¥z .0F 4 gP (3)

Y eyl imd (4)
From the BEQ TOW

¥ .l 4 pd (5)
From the 52@ column '

g8 = y8 .. (8 (6)
From the 4EE GColumn

B e | (7

(2-5) The rate of growth "g"

By definition the rate of growth " g™ is given as
o w L Eh B Dy B
J Y A
t v
Substituting for 1° + 18 from (2) we get

ag(@' -c® 8 s N~ E)
Y

P
G'(Y*—: o gE f 0’§M;E2 (9)

g:

From (1) Y' = Y + ¢ (10)
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But we have X= 1%/ QCG + I8)

% = X Os
1 =¥ !

Also = (c8 4+ 18 /18

% = Vrg - ¢5

Consequently
1Sl R O
=y ¢ = v C
¢ =v@-Y) 16 (11)

Substrtuting from (5) for ¥& we get

= y(1-Y) (1aurh (12)
By definition we have
L ok
_ e |
6? =21 -8)YP | - (13)

From (4) & (13) we get
¢? = (1-8) (T-1H (14)

Now substituting from (10), (12), (13), (14) in (9) the rate
of growth  becomes |

oo + 2t - 1-8)A-)--N) y () + ¢ (k- F)

= [os@-t) sof 2-QNV(# +d) v (p-F) @5

I8 - 08
8

St



=l b

moyopd - -y vl + ool
a

Ti+T

1-@Q-¥)v L ae)

Hence gcan be rewritten in the form

& =0 S(1~ Z’d)+O’S'(t,d+fé') + & ( M- % 3
=0 S(1 - &) +08 i (- P (179
where
B (1 -~ zg) = the investment finaced by private saving
& 5lC = The investment financed by government saving

the investment financed by the foreign loans
or grants

il

&o (pm §)

Equation (17) is the fundamental form for economic growth
and can be reuritten as

g:-_O’S + 0'[(8’-—6) 2 4 g ’?:i] + @ (o % ) (18)

(2-6) The following is a program for computing the general rate
of Growth given by (17)

Let us start lst_ by giving the symbols used in the program
corresponding th those given by the formula.
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“Bymbols in the | Sysbols in the
formula progran _ :
’ s 8 The average propensity to save in.
. the private sector
g9 8P - IThe average propensity to save in|
the government sector
% zfd fhe ratio of direct tax to incom?
| 1 T1 The ratio of indirect tex %o
| income
| o~ B The marginal capital output ratiol
; B B | Bxports
| s U Average propensity to import
@ 84 Y iNational income at factor cosé.
i ;

Program in Fortrang-

THIS IS A PROGRAM TO QOHPUTE GEMERAL RATE OF GROWTH OF THE FIRSY

FIVE YEAR PLA¥IF50M59/69 70 6l

READ1
READZ

§ 8
i FORMA?(%FB 53

BOE,Y
2 FORMAT(F6.3,278,2)

READ 2
3 F@RMA%(&@H

PRINTS,

/65

)

RATGR B*(S#(1, wW)+SP*(T¥T1)+(U—E/Y)}

PRINTE
xFﬁRMATEéBH
PRINTG, B

6 F@RMATEF% 8752855

PRINTY,RATG

B E

5P,T

7 FORMATE 35X, GHRATGR 4 F8, 5)

GOTO19

1& urxa.SIJ

Y 5 P T

END _ '
TURN SW 1 ON FOR SYMBOL TABLE, PRESS START
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RESUITS

THE FOLLOWING [S THE VALUE OF THE GENERAL RATE OF GROWTH
B E i S sP T Tl

L5543 235,00 1214,60 gs:mg . 3480 . 13400 . 11200
i S RATGR 09928 '
THE FOLLOWING 1S THE VALUE OF THE GENERAL RATE OF GROWTH
B E Y S Sp T T1
.692 2@1.5@ !32u,9ﬁ .133@@ 29500 134@@ .119@9
| i ORI Ve
THE FDLLow;Ha IS THE VALUE OF THE GEMERAL RATE OF GROWTH
B , Y S Sp T T1
L Lo 291,5ﬁ rtas.?a .!759@ . 25500 .1@5@@ .138¢m
" ' ek CLCCRATGR . .11999 |
THE FOLLGWiNG IS THE VALUE OF THE GENERAL RATE OF GROWTH
n B E v S 5p T T1
« 550 302,00 369806@ OTMH'MD o2'i7@£?i .,IZGGM ,114-149'59
i g e SR RATER .mszss i RiEk D
FROM THE ABOVE RESUIDS WE FIND THAT . se

FOR YEAR 59/60 THE RATE OF GROWTH IS 0,09
o t 60/61 " 1 " 0 o 0.13%
o 1 61/62 " 0 T 0 o 0,12
w t 64/65 " 1 1 %0 o 0,08
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Application to thevlstﬁ.yeagzggan

(Some observationsConcerning the rate of

growth of the Egyptian Economy)




(3-1) In this part, the study aims at investiagting the

G )

possibilities of growih of the Egyptian economy during the

gsixties of this century
the general plan for economic and social development 1960-

1965%, light will be focussed upon the possible rat of growth of
Then a trial will be made to interpret

national income annually.
the divergence between the result based on the figures of the
frame snd results which we can find in the follow-up reports.
This leads to a very important section of this study, i.e. that
concerning the possible rate of annual growth, based on a more
reasonable values for the parameters of the system

(3-2)

Using the figures of "the frame of

The following table gives the values of the economic
variables based on the books of the lst five year plan and the

1gt and 2 d years plan

Table (I
59/60 60/61 61/62 64/65 |
P 991..0) 1021.9 ° 1073 .4 1254 ,3 ‘;EVM i
a® 87.1 159.2 227.7 211,5 |10l
TR H1078.1 1179.1 1301.1 1465.8 h%€?3 '
o8 195.2 227.7 27%.8 250.3 f??ﬁ*ﬂf
58 1042 95,1 92.8 g7.0 [ =t
7 299, 4 322.8 366.,6 4qnp,3 | S8
W R 1770 159.0 214.5| M2
7 13645 145.8 207.6 232,8 | =2
v 1214.6 1324.9 1508.7 1698.6 | {95 ' &
v [ A%77.5 1501.9 1667.7 1913.1 2ot
¥ 2845 49.3 67.2 137.0| 38 ¢
5 1754 2.956.1 295,7 214.,2| (30
T 20%.9 305.4 362.9 3512 48T e
i 255,0 2415 249, 4 302,0 ) 31 ©
" 217 .6 204 ,6 291.8 ouy 7 | HIOB
i 12.6 53.1 42 4 ~57.3 | Y3.5
054181 370.4 483,8 569.5 464,5 | VIRGT
7 110.3 183.8 | 0.072(1508.7) 0.072(1698.6)
LY LGh2 NE e
y AN\ &% |2
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From the values in table (I) we can calculate the parameters

as given in table (II)

Table (II)
59/60 ' 60/61 61/62 64/65
ot 0.134 0,134 0.105 0.126
4 0.112 0.110 0.1.38 0.145
M 0,204 0.222 0.193 0. 144
S 0.081 0.133 0.175 0,144
v 1.283 1.499 1.553 0.038

g

S 0,348 0,295 04255 04217
< 0,246 00244 0,243 04269
(o 0543 0.602 04550 0.550

N | CBihos 0:519 0:519 03451
B/Y| 0.193 0.182 0.165 0.176
Bl 0Lo1] 0.040 0.028 ~0.034

Now substituting in (17) and taking 6 = 0.55 we get the

values of " the rate of growth
Table (ITI)
| 59/60 60/61 61/62 64/65
i
(L) 801~ ¢! 0.081(0.888) [0.153(0.890) |0.175(0.862) | 0,144 (0.857)
NNIEE 72 TR ~i5e9 122
' (2) 8'T |0.348(0.246){0,295(0.244) {0.253( .243)|0.296(0,217)
1' ~0%56 ~QnN20. -Q6 1S - @0y
| (3) - E/Y |0. 00 0,040 0,028 0.034 « =~
? : iy a0y -15736
| (1+2+3) 0.1685%# 0.230350  |0,240329 0.153%640
5 & 0.0927 0.12669 0.13218 0. 08450

[
d
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From table IL, it can easily be noted:-

a) That the ratio of indirect taxes to income ( &) tends to
decrease . The reason for this may be the declining rate
of growth of imports. It is well-known that/great part of
ipdirect taxes is originally impoxrt duties.

( b) With regard to the ratio of direct taxes to income (’t@),
it has shown a relative tendency to lncrease during the
period, the 1960/61 being an exception. This is reasonable,
g0 far as the carrying out of the plan will increase income.

(¢) The most astonishing paremeter is the average propensity
to save in the private sector. It rises from 0.08 to
0.138 then to 0.175 in the years 1959/60, 1960/61 and
1961/62 réspectively.

Here is an imporbant question: What kinds of procedures
have been implemented to raise the propensity to save in
the privete (houshold ) sector, o such a high level, in

such & short period? It is unlikely that this would be
the remuJﬁ. £ not,developument in U. A. R. will be self-
susbained and need not be alded Trom abrgad. lMoreover,
the mnaoey ULOLP&HIQS taken to redistribute income in the
recent years will lead %o less average propensity to -

(d) The tendency for increased deficit financing of devel-
opment 1s seen from the rising ratio of government
expenditure to government income. It has risen from
1.233 Ho 1.499 to 1.553 te 1.638 in the years 59/60,
60/61, 61/62, 64/65 Trespettively.

(e) Among the distinguished rates also 1s The decline in the
average propensity to save in the governmnenb secter .

A velabion of greéat -importance can be esbablished as
between the results stated in numbericand e from these motes.
A little thinking leads to the conclusion that it is difficult sif
tot in possible, to attain the required rate of growth of
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income., The result will be an increasing inflationary
tendency within the nationalfeconomy.

(£f) As for the capitial-oubtput ratio, it seems less than the
values computed for other underdeveloped countries such
as India. The more reasonable order of magnitude of this
coefficient is 3 instead of 1.8. No country has attained such
a low value for that coefficient'except}ﬂexico and India
in 1955, where it was l.). There are many reasons to inter-
pret this too low ratio:

(i) It meay be due to increasing the number of shifts,
or (ii) It may be due Lo increased productivity,
or (4ii) I cap be relabted to good harvest in agriculture.
Whatever the reason may be, the value of 1.8 for

capital-oubtput ratio in U. A. R. is not reasonable;

tally if we congldersd the ilnvestment structure of

gspect

five~year plan. This sbructure gives a greater

the L3h
weight to investment in industay, electricity, housing
and ubilities. These investmenbt chaunels are charvacteri-
zad by a high cspital oubtput ratio.

[T shows excepticnal high rates of growth not
iless then 0.08 and not more than 0.13. The reason for
this are that:

the saving ratic ls high

the cspital coefficient is low

S0, it is not strange that the follow-up reports showed
a growbh rate Far less Than 0.72. If we checked the figures

of

she frame and assumed a reasonable ratio for savings and
captial-oubput, Lthe result would be the other extremée. Assum—
a

ing a capital-outpul ratio of 3 instead.of 1.8, the possible
rate of growth will decliine to 0,05 -~ 0,07 annually. If the



=] -

exaggeration in estimating the saving ratio is eliminated, the
rate of growth would rest at a level fdr below 0.072.

The final conclusion in this part of the study is that
the rates of growth of national income, as compubted from the
frame figures are far away from fact. This leads us to inspect
the possibility of doubling national income in the U. A. R.
during the period 64/65 - 74/75 on the basis of a more reason-
able values for capital-output ratio, and the savings ratio
taking the growth of population into consideration.
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PART IV

Drafiting a 10 Year plan
Using Model (I)



(4-1) In the Harrod-Domar model, we find that to set a target

for economic growth, we may use the following two definitional

equations
= & P (1)

Y. =2 PN (2)
where P = total population

K = National income per capital or the standard

of living
N = Active labour force
‘L =  Average productivity of labour

Wow, 1f we estimate The future population (Pt) and the
required standard of living in terms of real national income
per capital (b‘T), then the national income in year t is

Bl ety
L e T
Comparing the with the national income in the bagse

year l.e.

we find that

o< . N
0 Po (L Gt) t Bt

wWhere Gf is the growth rate over t years in real national

~incone

If we put 1 + G = (B g)t

Where g'is the average annual rate growkh assumed to be
constant over the t years, then

e lC w20 e & R (3)
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Suppose that it is required to double our national income
in 10 years i.e. for t = 10 '
Y,t =2 YO
In other words
Y(}, ( 1+ g ‘)10 = 2 YD

. volving this equation we geb

£'s 0,072 & 7%

This means that, 1in order to double our national income in 1O
years, we must have an annual rate of growth 7.2% ‘

(4~2) Gonsider the Fformula for (&) given in model (I) and assum-
ing that there is a balance in the net creditor position i.e.
importe arve equal to exports, then equation (2-17) becomes

g =5 (1-1% +o8" (& +H (4)

o
" 1 = E
In other words M = ¥ o= Q.

From vhe data of the lgt five year plan, we can calculate
the values of the parameters in the above formula. Taking
1964/65 as a base yesr, the values of the parameters for the
lst year in the plan are given as

S = 0,144
3 .
T < = £ ° 1.4‘,3
oo ialy
o 1 Vi TGS

Subgtituting in (4) we get

g€ = 6.1%



This value is below thadt required for doubling the
national income in 10 years

(4-3) In this section we are going to change one or more of the
parameters as trials to raise the possible rate of growth to the
required level (.072)

(i) Let us change the private saving (8), Keeping the govern-
ment sarving (S?),‘ﬁd,ft} constant. Taking S' = 0.217,1% = 0,126,
7" = 0.143 we get the following results

s g
00144 0.061
0.150 0,062
Hilenr 0.065
0,170 0. 065
0.180 0,071
0,185 0.072

This mesns that S should be increassed from 0.144 to 0,185
so that @ increase from 0.061 to 0.72 i

(ii) Let us change the government saving (8') keeping the

private saving (8), d, 1 constant Taking S = 0,144 ,q% = 0.126,

Wﬁ = 0,143 we get the following results

' = Ef
i 0,217 0.061
0.220 0,061
0,230 0. 062
0.250 0. 064
E 0:270 0,065
' 0. 500 0. 068
Qe 320 0,070
i 0s340 0,072




26~

This means that S' should be ircreased from 0.217 to 0.340 so
that increases from 0.0561 to 0.072

(iii) ZLet us change qjl, the ratio of indirect tax to income)
keeping 8, 8', &% constant. Taking S = 0.144 ,°o *= 0.126;
Iﬂ: 143, we get the following resulbs

A | [:4
0,126 0.061
e 7 R D 0.1~
0.160 | 0,063
g Ig0 0.065
0,280 <1 . 0.067
0,250 | 0.070
0.270 é 0.071
Dy28n ] 0.072

From this table we find that P‘L"l ghould be increased from
0,126 to 0.280, so that¥ increase from 0.061 to 0.072

(IV) Let us change ,td {(the ratio of direct tax to income)
Keeping 5, 87, fcl consbants Taking S = 0.144, S',-_O.al?,%‘ =0.126
we get the fellowing results,

d _ 4
DeLi3 0.061
0,200 0.062
0.250 0.063
0. 300 0. 064

! 0,400 0.067
0.500 0. 069
Q.600 0.072
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This means thav I@ should be increased from 0.143% to 0,600
so that § increase from 0,061 to 0.072

From the above analysis, we find that the parameter which
can be changed least to attain to target is the private saving

(8.

Of course there gre an infinity of other ways which depend
on changing more than one parameter at a time. The following two
examples are glven as illustrations—

Example(l) Suppose that the proportion of government ¢ = investments
will be increased gradually after the base year 1964/1965 by
decreasing the expenditure on services and direct it to industria-
lization. Raising the rate of privat investments from 0.144 in

the base yéar to 0,160 we geb

-
s St a4
0,160 0.230 0. 066
00160 0.270 0,069
0,160 0.300 0,072
Where 0.143 and q? = 0,126 ., From the above table

we find that the required rate of growth 7.2% can be realized by
raising the pavameter S' to the walue 0,300,

Example (2) If the governmenit®s policy has been directed to
encourage the private investment by different means in case of
reising the rate of direct and indirect taxes from §¢ = 0.143 %o

r = 0,200 and from ¢* = 0.126 to ¢ = 0.160, we get
d d N Eg
0,160 0,200 0.150 0,065
0,160 0.200 0.165 0,069
0.160 0:200- {07175 0.075
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From the above table, the rabte of growth would @.chieve the
general target of doubling the national income if the parameter

S reaches the value 0,175.

(4 -4 ) From the analysis presented in the above section, the
ralues of the parameters re@uired to attain our btarget are

S e st St = 0.217
g o= 0.126 S 20,043

In other words, using these values and taking into
consideration that the annual rate of growth is 0.072, we are
able to double the national income in 10 years starting from
1964/65, Accordingly the values of the economic variables are

caleulated and glven in the following Gable.
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64 /65 |65/66| 66 /67| 67/68| 68/ 69| 69/ 70

| CP 1254,3 | 1084.8 | 1181.0 | 1246.0 | 1336.4 | 1432.5
; gP 211.5 246,25 | 264.01 | 283.0 303 o4 325.2
! P 1465,8 1331.1 1427.1 | 1529.6 1639.0 1757.8
| o8 250, 3 383,.5 411.2 4407 472.5 506.5 |
| g8 97,0 106.9 113.9 122.1 130.9 140.4
e 447,73 489.8 525,1 562.9 603 .4 646.9
i 214.5 | 229.4 | 245.9 | 263,7 | 282.6 | 303.0
g 232.8 260.4 | 279.1 | 299.2 | 320.8 343,9
s 1698.6 | 1820.9 | 1952.0 | 2092.5 | 2243.2 | 2404.7
Yt | 1913.1 | 2050.3 | 2297.9 | 2356.2 | 2585.8 | 2707.7
b . T :

(TR 1370 | 2ol )i vanasn | 290, 312.9 335.5
: 18 2148 327.9 351..6 376,.8 404,0 43%,1
; I 3512 582.0 595, 7 669.5 716.9 968 .6
| B 302,0 | 262.2 281.1 301.3 323.0 346.3
P i 244, 2622 281.1 30L.3 323.,0 366.3
g B ”'3?05 O O 0 0 O ;
;cg+zg. 4645 211 .4 962.8 817.5 876.5 939.6
f Y, 1698.6 | 1820.9 | 1952.0 | 2092.5 | 2243.2 | 2407.7
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70/71 L/ He/55 73/74 4/75
cP 1535.8 1646,.5 1764 .9 1891.8 2028 .2
sP U8 .6 373,7 400.6 429,5 4604
P 1884 4 2020,2 2165,5 2165.5 2488 .6
o8 54.%,0 581.9 624 ,0 668 .9 717.1
f a8 1505 1617 172.9 185.4 198.7
i 8 593, 5 NF R 796 ,9 854,% 915.8
L ot
Pooqpt 300 o5 | 3482 373.3 400,1 428.9
o ond 368.6 |  395.2 423,6 454,1 496.8
l,._ AL UES f.m,." o X ks e St s -
ey 257749 763 4 296244 3175.7 3404 .4
{0y 2002, |l B0 | BEEo. | asYs 6 3833.3
Ty 359.6 385.7 413.3 443.1 47409
| 18 464 .3 497,5 533.5 571.9 613.1
e T 123.9 8832 OU6 .8 1015.0 1088.0
L. & sl %97,9 426 .6 457 .3 490,2
!
g M 371.2 397 ,9 426 .6 457,3 490,2
! |
P 0 0 0 0 0
% C8 4+ 18 | 1007.3 1079 4 1157, 1240.8 1330.2
j Y 2767 4 2962 , 4 3175,7 BUO4 , 4

257749




