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* Theoretically, planning is one of the major functions of line
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“ The planning element of management applies with equal force,
not only in the purely top management areas, but also in all the major
activities of the enterprise ...... 7,
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“ The corporate planner may or may not be brought into the
company from outside. If he is, he will need to know a good deal
about its past 9.
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One cannot imagine the top managers of the Ford Motor Company, for

instanse, consulting with their thousands of subordinate managers on plans

for a new line of cars. Unfortunatelly, in such companies, this extent of

participation is imposible as much as it might be desirable, »
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Principles of Management. An Analysis of Managerial Functions. (op. cit.}
p. 202.
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Other Advantages of Incorporation :

Corporations have many other advantages such as: continuity,
possibility of accumulating large capital, ability to employ experts and
experienced employees, and to install modern equipment,

For continuity, clients of a CPA firm, usually prefer to deal with
the same firm continuously, so that the cost of the audit will be less,
and the degree of security of their business secrets will be higher.

Business firms, in general, are growing and becoming more
complex. Thus, CPA firms should grow and be able to grow, some-
times even faster, so that they may keep up with their developing
clients’ needs. 1In this respect, corporations may be more efficient than
partnerships or sole proprietorships.

The Form of the Incorporated CPA Firm :

The writer believes that the incorporated CPA firm should be as
any ordinary corporation, except for the ownership of capital stock.
It should be held exclusively by CPAs. It should never be transferred
to any non-CPA. We may thus secure that decisions of stockholders
will not be profit-oriented. CPA corporations will give better services
to society and increase the integrity of the accounting profession.
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accounting profession from such liability. In fact, it has been actually
disregarded by the profession in many countries such as : Denmark,
France, Germany, Italy, Sweden, and Switzerland.

In some countries some CPA firms insure against losses that may
arise from liability cases. This provides evidence of willingness to
disregard the unlimited liability.

Surveys in the U, S. A. indicate that the major portion of the
private wealth of a CPA is invested in his accounting firm. Hence, the
unlimited liability will not benefit the third party when the CPA firm
runs into bankruptcy.

According to Robison, the subject of the unlimited liability is
debated only among accountans. Nobody lese talks about it.

Tax Advantages :

The advocates of this idea claim that there are some tax advantages
for an incorporated CPA firm. For example, in the U.S.A. the income
tax rate is 48% for corporations, and 70% for partners, as individuals,
in partnerships and sole proprietorships.

The opponents think that there is double taxation in the case of
corporations, i.e., the corporation’s income is taxed at 48%, then it
is taxed again at 70% when it is distributed as dividends.

But this kind of double taxation - if it exists - is not in order
unless all of the income is distributed as dividends, which rarely
occurs in practice. Part of this income is retained provide the busi-
ness firm with working capital. Management usually tries to decrease
taxable income by increasing the salaries of their personnel. Govern-
ment in many countries, treats an excessive salary as a form of
dividends. Therefore it is taxed.

In addition, some governments allow as deductions from the
taxable income of corporations the cost of pension plans, the cost of
profit-sharing plans, and some payable compensations, etc,
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SHOULD WE ACCEPT THE IDEA OF INCORPORATING
A CPA FIRM ? *

Mohamed E. Bayou **

The article provides the pros and cons of incorporating a CPA
firm. The writer implicity aicepts this idea and supports his opinion.

Several points are discussed. These include : the accountants’
legal liability, tax considerations, and other advantages of incorporation.

The Legal Liability of the Accounting Profession :

The legal liability of the accounting profession is a complex prob-
lem for accountants and lawyers as well. Investigation of liability
cases indicates that the Court of Appeal has often reversed or altered
the decisions of lower Courts.

The complexity of this problem is due to the nature of the accoun-
tant’s liability. The accountant is not only liable to his client, but
also to the third party with whom he has no centractual relationship.
In principle, the accountant is liable to the third party for gross
negligence.

Most people think that the unlimited liability is an indispensable
aspect of the accounting profession. The writer believes, however, that
this aspect has been added merely in imitation of other professions.
There is evidence that unlimited liability has been disregarded in most
of these professions. The writer raises the question about relieving the

(*) A Summary of the article written in Arabic on this issue,
(**) Assistant Lecturer in the Faculty of Economics and Commerce, Benghazi
University, M. 8, in Accounting from the University of Wisconsin.
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I'lectronics :

In 1971 production of ventilators, air conditioners, radios, refrige-
rators and record-players was increased by 18%.

Other industries such as petrochemicals, shipbuilding textiles and
wood products are flourishing.

In Professor I'urtado’s opinion, Brazil should produce producers’
goods because :

(a) Avoiding fluctuations of imports.
(b) Insuring a high level of employment.

(¢) Maintaining the growth rate.

7. Incentives for industry :

50% of tax payment could be returned if the money is invested in
the Northeast and the idea succeeded because in 1971, a sum of 14.6
billion Cr. ($ 2.5 b.) were invested in 884 projects and industrial
employment increased by 3.6% between 1959 and 1971 although the
average rate in the fifties was only 1.4%.

8. Conclusions :
Brazil should :

(a) Continue increasing its exports in order to guarantee markets
for its products and also to reduce its foreign debts.

(b) Try to control population increase,

(¢) Increase savings in order to increasc the rate of investment.

(d) Re-distribute income.

(e) Use labour intensive machines, not capital intensive.

(f) Try not to live with inflation by changing the methods of
fighting it.

(g) Creation of a fund for each important good, so that producers
will not be harmed when prices go down.
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higger demand and bigger production. Concentration of income in
Brazil, he said, would lead to industrial stagnation. Since then, two
schools of thought have grown up, one for growth and the other for
re-distribution of income. The first school is championed by the
Brazilian Minister of Finance, Senhor A. D. Netto and the second is
chairmanned by the President of the World Bank, Mr., R. S. Mc Namara,
The debate was an extremely interesting piece of ecomomic material
views and data, and caused a sensation in Brazil and all over the
cconomic world. From the Brazilian statistics, those who got $ 40 per
month increased from 55% to 60% ; from $ 40 to 90 the 32% was
reduced to 18% and those who got more than $ 180 a month increased
from 3.4% to 5%.

6. Metals and industry :

In Brazil there are unlimited resources and wealth ; one third of
the world’s iron ore reserves, huge quantities of manganese and many
other minerals. Brazil is the biggest market for Latin America and
because its industry is relatively developed, it has become the natural
basis that provides LAFTA with industrial products. Again with a
long coast and wumerous neightbours, Brazil’s industrial products
increased in 1971 bv 11.2%.

Most important industries of Brazil are :
Steel industry :

Produaction was increased by 28% during 1971 and steel factories
produced more than 6 million tons. The industry needs foreign finin-
cing of about $ 600 millions and is getting it.

Car industry :

In 1971 Brazil produced about 516,000 cars and will produce a
million by 1976 because of the big demand. Now there are only 23 cars
for every 1000 Brazilians. Standardisation and amalgamation took
place and, therefore, prodouction was greatly increased.
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{D) Increased savings :

Savings were about 10% of G.D.P. in 1969 but have doubled now
because :

(a) Monetary correction guaranteed income from bank depoosits
and cowmmercial papers.

(b) Tax reductions,

(E) Attracting foreign confidence :

Brazil needs foreign capital in order to extract some of its tremen-
dous resources. It is in dire need of capital goods, technology and
know haw. By the end of 1971, foreign investments were estimated at
§ 3 billion of which 38% for U.S.A., 11.4% Western Germany, 10%
Canada, 10.4% Britain, 6.6% Switzerland, etc.

(F) Infrastructure:

This is necessary in order to open new regions for agricultural
investment and building up energy supplies. Between 1963 and 1971
some 35000 Km. were paved. Brazil is now building two very long
roads, from North to South and from East to West.

B

5. Economic growth or re-distribution of income ?

The two wars and the big depression encouraged underdeveloped
countries to industrialise themselves through protection, monetary
control, etc.  Latin American countries went that way too but did
not benefit much from the advantages of large scale production (on the
average an automobile factory produced only 6700 cars a year), Local
mdustries grew without competition and many countries suffered from
Balance of payment’s deficit. Foreign capital was imported but did
not increase employment much.

Celso Furtado, the Brazilian economist declared that increased
productivity was mnot translated into higher wages in order to create
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Monetary correction means that no one will lose or win through
inflation, if most things with a paper value, are revalued every year
(This means living with inflation).

(B) Encouraging Exports :

70% of Brazilian exports are traditional primary products, the
prices of which affect the whole economy. For instance, the price of
coffee slumped in 1971 and cost Brazil nearly $ 237 m. in foreign
exchange. The Govt. started to encourage exports through :

(a) Taxation system to encourage exporters,
(b) Improving service in harbours, Communications, storing
systems and reducing freight service.

(c) Reliance on diplomatic service for the opening of export
markets especially in LAFTA,

All these incentives cost the Brazilian Govt. in 1972 about one
billion dollars with the result that Brazil is exporting now more
industrial goods than all Latin Americen countries put together.

Yet there are come substantial obstacles to exports :

(a) Dependence on Primary products, the prices of which go
through heavy fluctuations.

(b) Consumer countries shelter under protectionism which makes
it difficult for Brazilian exporters.

(c) Strengthening the economies of the neighbours in order to
develop Brazil’s exports.

(d) Tendency for multi-nationals to turn Brazil as a production
base for Latin America because of the big size of the internal
market,

(C) Encouragement of private investment :

Tax reduction is an important incentive for investment especially
if the investor puts his profits in the Northeast or Amazon region,
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Therefore, fizhting inflation was necessary in order to preserve
foreign confidence ; to encourage savings which could finance long
period projects. The cost of Bank credit was increased and the supply
of money decreased. In 1967, recession started to threaten the economy
and the Brazilian (;ovt decided to tolerate a rate of inflation higher than
20%, in the hope of reducing that rate to 10% in 1974 (before 1964
the rate was 144% annually)

Between 1950 and 1964

whalesale price index (53 = 100) 66 2,711
Budget deficit (Billion Cr.) 4 750
Currency issues (Billion Cr.) 31.2 1,483
Exchange rate ( Cr. : § ) 32 1,850

The Govt. still spent until 1970 with deficit expenditure at the time
of spiral infllation ; a matter which is against any sound economic
policy. The unavoidable result was the rising, still. of prices.
Consumer price index numbers (1963 = 100) show that prices rose to
1,220 in April 1971. The wholesale price index numbers were mno
better, whereas G.N.P. per capita (in 1964 U.S. dollars) increased
from $ 216 in 1965 to only $ 231 in 1969. Discount rate rose from
£% in 1964 to 20% in 1971 (5% in most countries). Inflation though
could not be the result of military expenditure because the Govt. spent
only 2% of G.N.P. on military purposes, compared with 3% in Peru,
6% iu Cuba and 5% in Gt. Britain,

The Brazilian Govt fought inflation with the following weapons :

(a) Control of deficit spending.

(b) Price regulation for Brazilian consumers & for exports.

(c) Adjustment of wages and fixing minimum wages according
to regious,

(d) Monetary correction and crawling peg pattern. The Govt.
devalued the cruzeiro and sometimes up-valued in order to
fight speculators.
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and one — fourth of the agricultural products. It contributes 15%
lo the G. N. P. The average rate of consumption is 1500 calories a dav,
which is half the normal diet.

The Northeast is divided into three regions :

(a) The overcrowded coastal lowlands (40 miles wide) given now
to sugar cane.

(b) A region of cotton and eareals peopled by tenant farmers.

(c) The cattle region whch is overpopulated and always threate-
ued by dry wealther which causes death to the cattle,

Two {actors have saved the Northeast :

(a) Although it produces one-third of Brazil's sugar, it exports
80% of all Brazilian sugar exports (the entire imports of
U. S. A, which is about 600,000 tons).

(b)  Substantial Govt. grants were paid to sugar growers,

‘)

fiy

The Economic Features of Brazilian Model :

Brazilian economic growth started since 1967 and could have
continued but for fighting inflatioon and spending more on social ser-
vices.. Statistics show the doubling of the cutput of steel, electricity
and cement ; for trebling car production, for raising the value of exports
from § 1.4 billion to $ 3.5 hillion ; and for inereasing national savings
from 107 to 20% of G.D.P. (all between 1964 & 1971). The following

are policy instruments of the Brazilian economic model :
(A) Fighting inflation :

The large number of people in Brazil need to satisfy their wants
and, as a result, demand increases, prices and wages go up and the
Govt used to issue more banknotes and economy used to go into spiral
inflation. Since 1965, the Govt. has declared war on inflation and
met the expected result of recession, which stopped the rising cost of
living and brought relative stability to the cruzeiro. Yet the recession
caused untolerable un-employment and the Govt. had to encourage pro-
duction through tax cutting and other incentives.
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2. Urban Explosion & Housing Bank :

Brazilian Cities and specially harbours have become alarmingly
overcrowded. Sao Paulo’s population increased from 2.4 millions in
1950 to 9.5 millions in 1973 (20 m, estimated for 1984 with a rising
crime rate and industrial pollution. 59% of the population now live in
cities, compared with only 46% ten years ago because of the continuous
migration of poor families from the hungry northeast. (150 migrants
reach Sao Paulo every hour). The cities have become so crowded that
53% of the people have piped water, half of the rest use wells and the
others have to go to the rivers. The public sewage system serves only
a quarter of the population. Betier public transport facilities are in
need to carry workers every day into cities. The Brazilian Govt. is
trying to solve the problem of over-crowded cities by bhuilding new
cities, new industries far away from big cities and developing the West
region (middle and sources of Amazon).

The Govt. has established the National Housing Bank which has
become responsible for urban problems. Since it was set up eight
years ago, it has already built 700,000 units which satisfies only one-
tenth of the demand. The president of the N. H, B. estimates present
demand for housing at 600,000 units a year. The Banks money comes
as a forced saving. Out of each payroll, 8% is deposited in the Bank
in the name of each employee ; then the Bank lends money to the
workers to finance the purchase of houses. The N. H. B. has planned

an ambitions programme designed to bring sanitation and potable water
to 80% of the urban population by 1980.

3. The Northeast and Poverty :

This is the oldest and poorest region in Brazil. It is composed
of nine states and forms one-fifth of the area of Brazil. Its popula-
tion grows at an annual average rate of 3.7% even though migration to
the South takes place all the time. The populatioon is 30% of all
Brazil but the Northeast gives only 7% of the industrial production
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The following abstracts are short synopses of articles appearing in the Arabic
part of the Review. They are summarized here for the benefit of those who cannot
read Arabic. In a like manner, each major, English or French article is presented
48 a short résumé in the Arabic section.

LESSONS
FROM THE BRAZILIAN ECONOMY
( A SUMMARY )

By : Professor A. M. El-Beih *

i. Area, Population and Growth :

With an area of 3,287,000 square miles, Brazil is the fifth largest
country in the world, after the USSR, Canada, China and the U.S.A.
Its population was about 95.7 millions in mid 1971 and is estimated
now at about 100 millions. The average annual growth rate of popula-
tion is 3.2% Brazil is composed of a complex mixture of lands and
people. In 1965, 48 millions lived in the South with about $ 400 per
year, whereas 27 million poor inhabitants, with an average income of
about $ 100 yearly, lived in the north east. Although Brazil has
tremendous resources available and had already started industralisation
some years ago, yet average per capita income has increased very little
(from $ 147 in 1950 to $ 231 in 1969) as compared with $ 1410 in
Puerto Rico, $ 1000 in Venezuela and $ 1060 in Argentina. Average
growth rate for Brazil was 1.4% between 1960 and 1969, compared
with 6% for Puerto Rico, 2.5% for Venezuela and 2.6% for Argentina.
In Brazil, the rich and poor are still living in a constant adventure, two
nations in one. Poverty holds about %40 of the people and illiteracy
spreads over 35%.

{*) Professor of Economics at the Faculty of Economics and Commerce, Benghazi.
(Ph.D, Econ., LONDON).
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YEAR 1984 (Cont.)

Divided
Component
Age Projected Vector Component Deviation  Deviation
32 162. 29. 0.
33 156. 29. 6.
34 150. 29. 0.
35 142. 29. 0.
36 136. 29. 5.
37 130. 28. 5.
38 125. 28. 5.
39 123. 28. 5.
40 120. 28. 5.
41 117. 28. 5.
42 113. 28. 5.
43 110. 28. 5.
44 ' 107. 28. 5.
45 103. : 28. 5.
46 100. 27. 5.
47 98. 27. 5.
48 95. 27. 5.
49 92. 27. 5.
Projected Total =  12539.
Total Deviation = 782.

Relative Total Deviation = 0.0623595
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YEAR 1984
NUMBER OF FEMALES IN HUNDREDS

Divided
Component
Age Projected Vector Component Deviation  Deviation
0 627, 193. 37.
1 579. 185. 36.
2 538. 179. 34.
3 504. 173. 33.
4 475. 169. 32.
3 450. 164. 32.
6 427, 160. 31.
7 408. 157. 30.
8 391. 154. 29,
9 376. 151. 29,
10 362, 148. 28.
11 349. 145, 28.
12 338. 143. 27.
13 328. 141, 27.
14 318. 139. 27,
15 309. 137. 26.
16 300. 135. 26.
17 292, 133. 25.
18 284, 131. 25.
19 276, 129. 25.
20 228, 62, 12,
21 226. 58. 11.
22 226. 53. v 10.
23 219, 49. 9.
24 214. 44, 9
25 209. 41. 8
26 200. 37. 7
27 192, 35. 7.
28 187. 33. 6.
29 182. 32 6
30 177. 30. 6
31 170. 30. 6
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APPENDIX I (Cont.)

Divided
Component
Age Projected Vector Component Deviation  Devistion
28 132. 19. 4.
29 130. 20. 4.
30 127. 20. 4.
31 124. 20. 4.
32 120. 20. 4.
33 117. 20. 4.
34 114. 20. 4.
35 110. 20. 4.
36 107. 19. 4.
37 104. 19. 4.
38 101. 19. 4.
39 98. 19. 4.
40 96. 19. 4.
41 9. 19. 4.
42 91. 19. 4.
43 88. 19. 4.
44 86. 19. 4.
45 82, 18. 4.
46 78. 18. 4.
47 5. 18. 4.
48 72. 18. 4.
49 70. 18. 4.
Projected Total =  9251.
Total Deviation =  505.

Relative Total Deviation = 0.0546035
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Age
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APPENDIX III
A sample of print out for the years 1974 and 1984

YEAR 1974

NUMBER OF FEMALES IN HUNDREDS

Projected Vector

468.
433.
403.
377,
356.
337.
321.
308.
297,
287.
236.
233.
230.
2217,
222,
217,
208.
201.
195.
190.
186.
178.
171.
165.
158.
150.
143.
137.

Component Deviation

165.
159.
154.
150.
146.
142,
139.
136.
133.
131.
60.
55.
50.
45,
40.
35.
31.
27,
24.
22,
20.
19.
19.
19.
19.
19.
19.
19.

Divided
v
Componeut
Deviation

35.
32,
31
30.
30.
29.
28.
28.
217.
13.
12.
10.

PAABRARARNNOSN®D D



120 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

70 C(J, K) = P(JJ)*P(KK)*C (JJ, KK)
C(1,1) = SUM
SUM = F(M 1)*E(M 1)
DO80J =1M
IJ=J+1
C(1,JJ) = C(J1, 1)
J1=M1—J
J2 =J1+1
E(J 2) = P(J1)*E(J 1)

80 SUM = SUM -+ F(J 1)*E(J 1)
E(1) = SUM
PT = 0.0
V2=00
DO9J =1M
X = D*C(J, J)
CD(J) = SQRT(X)
PT = PT + E(J)
V2=V2+Cd)
N=J+1
DOYK = JJ,M1

90 V2 =V2+ 2.0*C{J, K)
X =D*C(M1,M1)
CD(M 1) = SQRT(X)

PT = PT + E(M 1)
V2=V2+4+CMI1,M1)
X = D*V 2

TD = SQRT(X)

B = TD/PT

RETURN

END
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20

30

40
50

60

THE FORTRAN GENERATOR
SUBROUTINE BPP (M,D,P.F,G,T.S,E.C,CD,PT,TD,B)
DIMENSION P(50), F(50), G(50), T(50), $(50), E(50), C(50,50),

CD(50)
ML =M+1
SUM = 0.0

DO20K =1, M
SUM=SUM~+S(K) *E(K)+F (K)*F(K) *C (K,K)

Kl =K+ 1

DO 20 J = K1, M1

SUM = SUM + 2.0*F (K) *F(J) *C(K.J)

SUM = SUM + S(M1) *E(M1) + F(MI1) *F(M1) *C(MLMI)
DO 50 J = 2, M1

IJ=J—1
C{J, 1) = G(JJ) *E(JT)
SUM 1 = 0.0

DO 30K =1, JJ |
SUM 1 = SUM 1 + F(K) *C(K,JJ)
DO40K = J, M1

SUM1 = SUM 1 + F(K) *C(JJ,K)
C(J, 1) = C(J, 1) + P(JT) *SUM 1

DOGOL =1, M
L1=M1-—L
L2=L1+1

C(L2, L2) = T(L1)*E(L1) + P(L1)*P(L1)*C(Ll, L1)
MM =M_—1
DO 70 J1 = 1, MM

J=M1-—-J1
IJ=J—1
J2=J+1

DO 70K = J2, M1
KK =K—1
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PT real scalar output : projected total population.
TD real scalar output : total deviation,
B real scalar output : relative total deviation,

Restrictions : The variables M,D,P,F,G,T,S,E, and C must not be
changed from one call of BPP to the next, since items stored in them
are required for the next call. It is the responsibility of the calling
program to insure that these arrays remain intact between calls and are
of sufficient length. They may, of course, be used for any purpose
before the sequence of calls of BPP begins and after the sequence
is complete,
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Language :

Structure :

APPENDIX 10

A Computer Program for Population Projection

Basic FORTRAN

The subroutine definition is

SUBROUTINE BPP (M,D,PF,G.T,S.E.CD,PT,TD,B)

Formal Paramaeters :

M integer scalar

D real
P real
F  real
G real
T real
S real
E real
C real
CD real

scalar

array

array

array

array

array

array

array

array

input
output

input

output :

input
output

input

output :

input
output

input

output :

input
output

input
output

input

output :

output :

last age group,
unchanged.

the f-percentage point in x2 distribution
unchanged.

survival rates.
unchanged.

fertility rates,
unchanged.

covariances of Xl and Yi.
unchanged. ] .
variances of Xl

unchanged.

variances of in

unchanged.

projected population vector at time ..
projected population vector at time t+1.

variance - covariance matrix at time t.
variance - covariance matrix at time t-+1.

the vector of component deviations.
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t+1 _ t i Lo

) Cj+1, k+1— PkPj Ck,j K AR
m m m

G ¢ttt = s ce.+ S 3 FF. CL

0,0 ]=0 ] ] k=0 ]:0 ] )}
and

t+1 _ el .
(6) Co,j—l-l = f]. ej,t + Pi kzo l'k Ck,j » 3=0,1,...,m-1,
where e is the present population and ¢ = 0.

If the matrix C has rank r and S is the f§ - percentage point in the x2
distribution with r degrees of freedom, then we have the following
inequalities :

— <V
M | X ey 1< st ,§=0, ..., m,
1]
and
~ — — 0t S
(8) EO th ejt

j

2 m m .
where Vt = > = G ki
i=0 k=0 3

the projection at confidence level . The relative total deviation of the
projection may correspondingly be measured by the quantity :

_ Ve, m
¥ B =V '8/ s °i

=0
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APPENDIX 1

Equations in the Model

Let the population at time t be characterized by the numbers X .

in each of the m+-1 disjoint age groups (3=0,1, ...
are assumed to be random variables, Let ejt be the expectation of X

115

It

» 1) at iime t which

Jt

(G=0,1,... m), Y; be the number of children that female number j

n age group J gives birth to in year t, and X_ be 0 if female number

i in age group j dies during year t and 1 if she survives, We have

P = E (X;)

F =E (Y;)
v = Cov (X; Y) =2%1F (a—p ) See Schweder (1971).

T = Var (X; ) =P 0—P)

6 = Var (Y;) =F j (I_Fj ) since very few women give birth to

more than one girl during a year.

The following recurrence relations for the cxpectation e and the

covariance matrix C are well-known :

W e i1 = jéo Y Tt
(2) ej, 1 = Pj——l ej———l,t
t41 2 .t
3) C. ) ==1.e. + P.C..
®) iT1i+1 % it R

0,...,m-1,
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TABLE 4 (Cont.)
Year
Age Groups 1964 1969 1974 1979 1984
P.F, 0.0 0.0440 0.0506 0.0529 0.0557
P.F, 0.0 0.0448 0.0514 0.0536 0.0565
P,F, 0.0 0.0456 0.0521 0.0543 0.0572
PF; 0.0 0.0462 0.0527 0.0549  0.0580
45-49 P,F, 0.0 0.0439 0.0497 0.0513 0.0537
Pk, 0.0 0.0374 0.0404 0.0401 0.0404
P,F, 0.0 0.0381 0.0409 0.04¢9 0.0409
P;F, 0.0 0.0387 0.0414 0.0410 0.0413
P,F, 0.0 0.0392 0.0419 0.0414 0.0417
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TABLE 4 (Cont.)
Year
Age Groups 1964 1969 1974 1979 1984
P,F, 0.0 0.0304 0.0354 0.0369 0.0363
P,F, 0.0 0.0309 0.0360 0.0374 0.0368
Pk, 0.0 0.0315 0.0365 0.0379 0.0373
P,F5 0.0 0.0319 0.0370 0.0383 0.0378
30-34 P,F; 0.0 0.0299 0.0344 0.0355 0.0347
P,F, 0.0 0.0238 0.0264 0.0263 0.0248
P;F, 0.0 0.0242 0.0267 0.0266 0.0251
P;F, 0.0 0.0246 0.0270 0.0269 0.0253
P;F; 0.0 0.0249 0.0273 0.0271 0.0256
P.F, 0.0 0.0335 0.0399 0.0424 0.0435
P,F, 0.0 0.0341 0.0405 0.0430 0.0441
P.F, 0.0 0.0347 0.0411 0.0435 0.0447
P,F5 0.0 0.0352 0.0416 0.0440 0.0452
35-39 P.F; 0.0 0.0331 0.0388 0.0409 0.0416
P3F, 0.0 0.0267 0.0301 0.0307 0.0303
P;F, 0.0 0.0271 0.0306 0.0310 0.0306
P3F, 0.0 0.0276 0.0309 0.0313 0.0309
P;F; 0.0 0.0279 0.0312 0.0316 0.0312
- PFy 0.0 0.0382 0.0441 0.0476 0.0496
P,F, 0.0 0.0389 0.0448 0.0483 0.0503
P,F, 0.0 0.0396 0.0454 0.0489 0.0509
P,Fy 0.0 0.0402 0.0460 0.0494 0.0516
40-44 P,F, 0.0 0.0379 0.0431 0.0460 0.0476
P;F, 0.0 0.0312 0.0341 0.0351 0.0351
P;F, 0.0 0.0318 0.0345 0.0355 0.0355
P;F, 0.0 0.0322 0.0349 0.0358 0.0353
PsF; 0.0 0.0327 0.0353 0.0362 0.0362
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TABLE 4 (Cont.)
Year
Age Groups 1964 1969 1974 1979 1984

P.Fy 0.0 0.0180 0.0301 0.0465
P,F, 0.0 0.0184 0.0305 0.0471
PiF, 0.0 0.0187 0.0309 0.6477
P,F; 0.0 0.0189 0.0313 0.0483

15-19 P,F, 0.0 0.0176 0.0289 0.0447
P.F, 0.0 0.0131 0.0207 0.0337
P;F, 0.0 0.0133 0.0210 0.0341
P,l, 0.0 0.0135 0.0212 0.0344
P;F, 0.0 0.0137 0.0215 0.0347
P,F, 0.0 0.0219 0.0243 0.0327 0.0481
pP,F, 0.0 0.0223 0.0247 0.0332 0.0488
P,F, 0.0 0.0227 0.0251 0.0336 0.0494
PF5 0.0 0.0230 0.0254 0.0340 0.0500

20-24 PyF, 0.0 0.0214 0.0235 0.0312 0.0460
Py 0.0 0.0166 0.0174 0.0220 0.0336
P;F, 0.0 0.0169 0.0176 0.0223 0.0340
Psky 0.0 0.0172 0.0178 0.0225 0.0343
Py 0.0 0.0174 0.0180 0.0227 0.0347
P,F, 0.0 0.0266 0.0302 0.0303 0.0369
PyF. 0.0 0.0271 0.0306 0.0307 0.0374
P,Fy 0.0 0.0276 0.0311 0.0311 0.0379
P,F; 0.0 0.0280 0.0315 0.0315 0.0584

25-29 5% O 0.0 0.0261 0.0292 0.0291 0.0350
P;F, 0.0 0.0205 0.0221 0.0211 0.0243
PsF, 0.0 0.0209 0.0224 0.0214 0.0246
Ps¥Fy 0.0 0.0212 0.0227 0.0216 0.0249
PsF, 0.0 0.0215 0.0229 0.0218 0.0251
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TABLE 4

Divided relative deviations by five-year age groups at five vear intervals

Year
Age Groups 1964 1969 1974 1679 1984
PF, 0.0
P,F, 0.0
P,F; 0.0
0-4 P,F, 0.0
P,F, 0.0
| N 0.0
P,F, 0.0 0.0441
P,F, 0.0 0.0449
P.F, 0.0 0.0457
P,F; 0.0 0.0463
5-9 P,F, 0.0 0.0436
P.F, 0.0 00362
P.F, 0.0  0.0368
P.,Fy 0.0 0.0374
P,F, 0.0 0.0379
P,Fy 0.0 0.0285 0.0468
P.F, 0.0 0.0291 0.0476
P,F, 0.0 0.0295 0.0482
P,F; 0.0 0.0300 0.0188
10-14 P.,F, 0.0 0.0277 0.0455
P.F, 0.0 0.0204 0.0354
P;F, 0.0 0.0208 0.0359
P,F, 0.0 0.0211 0.0363
P.F, 0.0 0.0214 0.0367
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TABLE 3 (Cont.)

Year
Age Groups 1964 1969 1974 1579 1084

P.F, 0.0 1979 2512 2773 2973

P,F., 0.0 » » » »
P,F, 0.0 » » » »
P,k 0.0 » » » »

45-49 | YO8 0.0 1879 2377 2615 2796
Pk, 0.0 1478 .1834 .1988 2100
P;F, 0.0 » » » »
P.Fy 0.0 » » » »
P,F; 0.0 » » » »
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TABLE 3 (Cont.)
Year
Age Groups 1964 1969 1974 1979 1984
P.F, 0.0 1366 1761 1933 .1938
P.F, 0.0 » » » »
P.F, 0.0 » » » »
P,F; 0.0 » » » »
30-34 P,F, 0.0 1281 1647 .1805 1807
PsFy 0.0 .0939 1197 1302 .12388
PsF, 0.0 » » » »
PyF, 0.0 » » » »
P;F, 0.0 » » » »
P.F, 0.0 1507 1981 2223 2320
p,F, 0.0 » » » »
P,Fy 0.0 » » » »
P.Fy 0.0 » » » »
35-39 P,F, 0.0 1417 .1858 .2081 2168
P,F, 00 .1054 1369 1519 1571
P;F, 0.0 » » » »
P,F, 0.0 » » » »
P3F5 0.0 » » » »
P,F, 0.0 1719 2192 2495 2645
P,F, 0.0 » » » »
P,F, 0.0 » » » »
P.F5 0.0 » » » »
40-44 P,F, 0.0 1622 2063 2342 2478
P;F, 0.0 1233 1547 1738 1821
P;F, 6.0 » » » »
P:F, 0.0 » » » »
P3Fy 0.0 » » » »




108 THE LIBYAN ECONOMIC AND BUSINESS REVIEW
TABLE 3 (Cont.)
Year
Age Groups 1964 1969 1974 1979 1984

P,F, 0.0 .0811 0.1493 .2436
P.F, 0.0 » » »
P,F, 0.0 » » »
P.F; 0.0 » » »

15-19 P,F; 0.0 0753 0.1381 2275
P;F, 0.0 0517 0.0940 1669
P;F, 0.0 » » »
P:Fy 0.0 » » »
PsF, 0.0 » » »
P,F, 0.0 .0984 0.1209 717 2567
P,F, 0.0 » » » »
P,F, 0.0 » » » »
P.F5 0.0 » » » »

20-24 P,F 0.0 .0918 0.1125 .1589 2394
PsF, 0.0 00656 0.0783 1091 1746
PyF, 0.0 » ». » »
| 2% O 0.0 » » » »
PsFy 0.0 » » » »
P.F, 0.0 1197 0.1499 1588 1970
P,F, 0.0 » » » »
P,F, 0.0 » » » »

25-29 P,k 0.0 » » » »
P,I; 0.0 1119 0.1400 1479 1826
P;F, 0.0 .0810 0.1005 1047 1263
PsF, 0.0 » » » »
Pk, 0.0 » » » »
P.F; 0.0 » » » »
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TABLE 3

Percentage component deviations by five-year age groups

at five year intervals

Year
Age Groups 1964 1969 1974 1979 1984
P.Fy 0.0
P,F, 0.0
P,F, 0.0
PsF, 0.0
P.F, 0.0
P.Fy 0.0
P.F, 0.0 1983
Pl F2 0.0 »
Pl F4 0.0 »
P] F5 0.0 »
5-9 P,F, 0.0 .1868

P,F, 0.0 1429
P;F, 0.0 »
P3F4 0.0 »
P,k 0.0 »
P,F, 0.0 1283 2326
P,F, 0.0 » »
P.Fy 0.0 » »
P.F, 0.0 » »

10-14 P,F, 0.0 1187 2176
P.F, 0.0 .0808 1609
P,F, 0.0 » »
P,F, 0.0 » »
P.F, 0.0 » »
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TABLE 2
Relative total deviations
(Confidence level § = .95)
Tine P ¥ P¥ PF PF PF PF PF PF¥ PF
171 12 14 15 23 31 32 34 365
1 0.0229 0.0236 0.0243 0.0248 0.0236 0.0213 0.0221 0.0228 0.0235
2 0.6312 0.0320 0.0328 0.0334 0.032¢ 0.0291  0.0300 0.0308 0.0316
3 0.0368 0.0377 0.0384 0.03%1 0.0376 0.034% 0.0334 0.0362 0.0369
4 C.0411 0.0419 0.0426 0.0432 0.0417 0.038¢ 0.0324 0.0401  0.0408
5 0.0445 0.0453 0.0459 0.0464 00450 0.0416 00425 0.0432  0.0437
6 0.0474 0.0481 0.0486 0.04%0 0.0477 0.0443  0.0430 0.0458 0.0450
7 0.0498 0.0504 0.0508 0.0510 0.0499 0.0446 0.0471 0.0475 0.0478
8 0.0519 0.0523 0.0526 0.0528 0.0517 0.0483 0.0488 0.0491  0.0493
9 0.0537 0.0540 0.0542 0.0542 0.0533 0.0499 0.0503 0.0505 0.0505
10 0.0553 0.0555 0.0555 0.0554 0.0547 0.0513 0.0515 0.0516 0.05135
1 0.0567 0.0567 0.0567 0.0564 0.0558 0.0525 0.0526 0.0525 0.0523
12 0.0579 0.0579 0.0577 0.0573 0.0568 0.0535 0.0534 0.0532 0.0529
13 0.0501 0.0580 0.0585 0.0581 0.0577 0.0544 0.05342 0.0538  0.0534
14 0.0602 0.0598 0.0593 0.0588 0.0584 0.0552 0.0548 0.0544 0.0538
15 0.0611  0.0606 0.0600 0.0594 0.0592 0.053¢ 0.0554 0.0548 0.0541
16 0.0620 0.0614 00807 0.0599 0.0598 0.0565 0.0558 0.0551 0.0543
17 0.0629 0.0622 0.0613 0.0605 0.0604 0.0570 0.0562 0.0354 0.0545
18 0.0638 0.0629 0.0620 0.0610 0.0610 0.0575 00567 0.0556 0.0547
19 0.0647 0.0636 0.0626 0.061¢ 0.0617 0.0581 0.0571 0.0580 0.0550
20 0.0656 0.0645 0.0634 0.0622 0.0624 0.0587 0.0576 0.0564 0.0553
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

41
42
43
11
45
46
47

48

126.
123.
120.
116.
113.
110.
107.
104.
102.
100.
97.
94,
91,
87.
- 83.
30.
7.
75.
72.
69.
66.
64.
62.
59.

~

54.
52.

TABLE 1 (Cont.)

P,
0.995673
0.995503
0.995368
0.995204
0.995015
0.994872
0.994773
0.994719
0.994666
0.994583
0.994499
0.994414
0.994327
0.994255
0.994184
0.994091
0.993975
0.993835
0.993715
0.993610
0.993477

10.993316
0.993127
0.993024
0.992939
0.992726
0.992384

¥s

0.191700
0.188300
0.183400
0.177600
0.171700
0.165400
0.159500
0.152700
0.146300
0.139500
0.131100
0.127800
0.121000
0.114100
0.106300
0.097100
0.086800
0.073700
0.062000
0.052200
0.043400
0.034600
0.027800
0.021500
0.016100
0.010700
0.006300
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TABLE 1
INPUTS
(number of females in hundreds)

! i P, Fy

0 305. 0.951876 0.0

1 289. 0.958171 0.0

2 274. 0.964027 0.0

3 261. 0.969437 0.0

4 248. 0.974392 0.0

5 237. 0.977911 0.0

6 293. 0.983398 0.0

7 212. 0.987441 0.0

8 204. 0.990021 0.0

9 198. 0.991127 0.0

10 192. 0.993042 0.0

11 184. 0.995953 0.0

12 176. 0.997651 0.0
13 170. 0.998132 0.0
14 164. 0.997393 0.0
15 156. 0.996772 0.008800
16 149. 0.996699 0.032700
17 143. 0.996627 0.054600
18 138. 0.996555 0.080000
19 136. 0.996483 0.117100
20 133. 0.996123 0.156100
21 130. 0.995880 0.182000



(1)

(4)
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levels of fertility rates. This is due to faect that I}, Fy, F4 and
Fy are multipliers of F; which are cancelled out when calculating
the relative deviations (see appendix I). In fact this is a limita-
tion of the individual upper limts proposed by Schweder.

4. The proposed dvided relative deviations increase when the fertility
rates increase. This is an important merit of using divided
relative deviations instead of those suggested by Schweder. How-
ever, the divided relative deviations are based on intuitive grounds
rather than any mathematical proofs,

5. The age pattern of the relative deviations is similar to that of the
mortality rates. The same holds true for the divided relative
deviations,

6. The component deviations, as obtained by us for Libya as well as
those obtained by Schweder, for Norway are very large for indivi-
dual ages : Some of the upper limits for component deviations
are as high as 40% while total deviation is about 3%, and hence
the usefulness of such confidence limits are negligible.

For this and other reasons mentioned in the paper, we suggest
the use of divided component deviations for the measurement of preci-

sion in the population projections.
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Table (2) gives the relative total deviation (Bt ), t=1, 2, ..., 20

for the nine combinations of survival and fertility rates mentioned above
(Confidence level 8 = .95). Examination of Table (2) leads to the
following conclusions :

L
2.

The relative total deviation increases by time for all combinations.

For the same fertility rates, the relative total deviation decreases
when the survival rates increase, that is as mortality declines.
This is clear from equation (9) of appendix 1.

For the same survival rates :

(a) In the first 10 years or so, the relative total deviation increases
when the fertility rates increase.

(b) In the last 10 years or 50, the relative total deviation decreases
when the fertility rates increase, The magnitude of this change
in the second half of the 20 year period is small and this
could be due to changing age distribution,

Compared with the Norwegian data, the relative total deviation of
the projected Libyan female population is relatively high. How-
ever, the pure randomness of population dynamics seems to be
of minor importance and source of deviation in projection must
rest mainly on year-to-year variation in death probabilities and
birth distributions, and in the error made when estimating these
quantities.

Table (3) presents percentage component deviations for five year

age groups, Table (4) presents divided relative deviations by five-year
age groups. A study of these tables reveals the following points

1L

The relative deviations and the divided relative deviations increase
for a cohort over time.

They decrease when the survival rates increase,

The relative deviations are not affected by the use of the different
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The Inputs :

Libyan female population alone is considered. 'the distribution
by 5- year age groups is obtained from 1964 Census (Ministry of
Economy and Trade, 1964). The number of females at various single
year age groups interpolated using Karup-King multipliers (see
Venkatacharya 1972) is used as our initial population vector €.
Three levels of survival rates are used in the present paper. 'They
are chosen as levels 12, 13, and 17 for females taken from the South
Model Life Tables (United Nations, 1966) and will be labelled Py, P,
and P; respectively. These are given for 5-year age groups. ‘Lheir
natural logarithms are interpolated using Karup-King multipliers, The
required rates for single year age groups are then obtained by taking
their exponential.

Five levels of fertility rates are considered. They will be labelled
as ¥y, Fo, Fy, Fyyand Fy. Fy, Fy, Iy and F; are multipliers of F3.
These are .85, .95, 1.05, and 1.15.  The rates at all ages are multiplied
by the same number. F3 is obtained for 5-year age groups {rom a
sample survey in 1969 (Mukherji, 3., 1972). The required single year
rates are obtained by graphical smoothing which retains the original
age pattern of the fertility schedule. These rates are then multiplied
by the sex ratio at birth. This sex ratio is taken as 105 for Libya.
Table (1) gives the initial population vector ey, the survival rates for
level 13, and the fertility rates Fj all for single years of age.

3. Results and Conclusions

Several runs of projected female population for Libya and related
errors have been made using the computer program given in appendix
11 for the following combinations of survival and fertility rates : Py Fy,
P, Fs, Py Fy, Py F5, P2 Fy, P; Fy, P3 Fy, P3 Fy, and Py F;.
Starting with the female age distribution in 1964, the female population
is projected for the next 20 years. A sample of the computer output
using the inputs of Table (1) are given in appendix IIL
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t . . . .
where C.. are the diagonal elements of the variance-convariance matrix
n

t . . . t
C " with rank r, say, (the recurrence relations for the matrix C arc

. . . . . 2
given in appendix I), and S is the B — percentage point in the x
distribution with r degrees of freedom. 1Ic hias also given the following

upper limits for the total absolute deviation -

m —
) > , ‘]t o ejt .5. v IS,
i=0 N &)
2 po o t
where V = > 3 C ki
Y =0 k=0 K
Schweder has proposed the relative total deviation
o m
=V |V 8§
Bt Vt | s ejt
= N ()

as a measure of the precision of the projection,

Applied to the Norwegian data, the individual upper limits, given
by equation (2), constitute higher percentages of the corresponding
projected numbers than the relative total deviation. So, we divided the
total absolute deviation to various single year age groups according to
the propoortions held among the individual upper limits, i.e.,

D — TD X CD
] CD,
% i Y )

where D, represents the divided component deviation in age group j,

CD. the component deviation in the same age group, and TD is the
i

upper limit of the total deviation obtained from equation (3).

Further, a cohort analysis is also made to examine how the
precision is varying over time. For this we use.5- year age groups.
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deviation (c¢) is not very important. Using Norwegian population data
Schweder (1971) has come to the same conclusion as that of Sykes.

These conclusions of Schweder (1971) while true for a country
like Norway may not hold entirely for other countries. We wish to
examine whether these conclusions are applicable to a developing
country like Libya. We also wish to study the impact of changes in
the levels of mortality and fertility on the precision of the projections.

-2. Methodology
The Model :

The model used in this paper is essentially that of Schweder
(1971). The initial female population is represented by the vector e

and gives the number of females in various age groups j (=0, 1,
..., m). (The initial time is t=0. Here t is measurcd in years.)
Using the survival and fertility rates P and F, say, we have the following
well-known recurrence relations :

I

m
Z Fj ei,t

j=0

ot+1
i=1, ..., m, (1)
Gl T F 1%L
where Fi are zero for some initial values of j ( See Table (1) ). and

e, (=E Xt) is the usual projection vector.

In his paper, Schweder (1971) has obtained upper limits of the
individual absolute deviations (component deviations) which have a
preassigned probobility level B, say. These limits are given by the
following formula

l X, —e.
it 14

~ (SC 1])
,1=0,1, ... ,m, (2)
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ON THE PRECISION OF POPULATION PROJECTIONS
WITH REFERENCE TO LIBYAN DATA

By : A. H. Azzam and M. Y. El-Bassiouni *

1. Introduction

A population projection is a prediction of a random vector
variable Xt which represents the population by age and sex in year t.

(For an illustration of the population projection for Libya, see
Venkatacharya (1972), see also Appendix I). The population is assu-
med to be closed and to grow according to fixed schedules of birth and
death probabilities.  This can be viewed as a multi-type branching
process (Schweder, 1971).

There are three main causes for the deviations in the projection
as pointed out by Schweder (1971), « (a) The projection model is
inadequate in that the dynamics of the population development is not
correctly described by the given fixed schedules in all years 1,2, ..
T. (b) Even if these schedules are constant throughout the projection
period we should expect a deviation simply because we use their
estimates. (c) Even if the model is adequate and the proper schedules
are used we should still expect a non-vanishing deviation because the
population development is stochastic and not deterministic in its
nature, ”

Sykes (1969) has shown by a specific example that the branching
process model does not account for any substantial part of the observed
variability in the dynamics of actual populations, ie., source of

{*) Of the Institute of Statistical Studies & Research - Cairo University -'Egypt.
Currently at the Faculty of Economics and Commerce, Benghazi University
Benghazi, Libya.
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TABLE 33
Future class rooms and teacher requirements under Low assumptions
(in hundreds)
PRIMARY PREPARATORY SECONDARY
Year Enrol- Class- Teach- BEnrol- Class- Teach- Enrol- Class- Teach-
ment rooms ers ment rooms ers ment rooms  ears
BOYS

1969 2048 64* 68*% 306 10* 12* 4] 2% 4%
70 2255 71 75 368 12 15 82 3 4
71 2425 76 81 437 14 18 94 3 5
T2 2561 80 85 500 16 20 114 4 (]
73 2667 83 89 572 18 23 137 5 7
74 2743 86 91 646 20 26 163 5 8
75 2793 87 93 727 23 29 190 6 10
76 2811 88 94 810 25 32 219 7 11
(4 2810 88 94 888 28 36 250 8 12
78 2797 88 93 953 30 38 282 9 14
79 2778 87 93 999 31 40 316 11 16
80 2760 86 92 1024 32 41 351 12 18
81 2743 86 91 1034 32 41 382 13 19
82 2724 85 91 1035 32 41 408 14 20
83 2702 84 90 1032 32 41 426 14 21

GIRLS

1969 1070 34 36 57 2 2 11 0.4 S
70 1289 40 43 kit 2 3 13 04 6
71 1495 47 50 103 3 4 19 11 1
72 1684 53 56 135 4 5 28 1 1
73 1851 58 62 182 6 7 40 1 2
74 2026 63 67 239 7 10 55 2 3
75 2120 66 71 326 10 13 72 2 4
76 2205 69 73 409 13 16 96 3 5
(it 2269 71 76 488 15 20 118 4 6
78 2319 73 M 555 17 22 170 6 8
79 2360 T4 79 609 19 24 220 7 1
80 2400 5 80 851 20 26 271 9 14
81 2437 76 81 682 21 27 314 10 16
82 2452 7 82 705 22 28 352 12 18
83 2495 78 83 723 23 29 382 13 19

+ These are estimated from enrolments. ' The actual figures are different,
Source : Computed.
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TABLE 32
Future class room and teacher requirements under medium assumptions

(in hundreds)

PRIMARY PREPARATORY SECONDARY
Year Enrol- Class- Teach- Enrol- Class- Teach- Enrol- Class- Teach-
ment rooms ers ment rooms ers ment rooms  ears
BOYS

1969 2048 64* 68* 306 10# 12* 72 2% 4%
70 2255 71 75 368 12 15 82 3 4
71 2432 76 81 439 14 18 95 3 5
72 2586 81 86 538 17 22 117 4 6
73 2667 83 89 649 20 26 144 5 7
74 2763 86 92 736 23 29 176 6 9
75 2831 89 94 816 26 33 219 7 11
76 2869 90 96 893 28 36 272 9 14
7 2885 90 926 982 31 39 325 11 16
78 2906 91 97 1044 33 42 375 12 19
79 2922 91 97 1094 34 4 421 14 21
80 2938 92 98 1117 35 45 473 16 24
81 2943 92 98 1143 36 46 528 18 26
82 2939 92 98 1163 36 47 570 19 29
83 2944 92 98 1180 37 47 596 20 30

GIRLS

1969 1070 34 36 57 2 2 11 0.4 0.5
70 1289 40 43 7 2 3 13 0.4 1
71 1502 47 50 103 3 4 19 1 1
72 1708 53 57 139 4 6 29 1 1
73 1894 59 63 192 6 8 41 1 2
74 2062 65 69 261 8 10 57 2 3
75 2198 69 73 348 11 14 78 3 4
76 2312 72 7 450 14 18 109 4 5
(ki 2394 75 80 559 i8 22 151 5 8
78 2456 Kkd 82 661 21 26 205 7 10
79 2522 79 84 740 23 30 270 9 14
80 2580 81 86 799 25 32 344 11 17
81 2638 83 88 845 26 34 416 14 21
82 2698 84 90 886 28 35 475 16 24
83 2753 86 92 920 29 37 524 17 26

* These are estimated from enrolments. The actual figures are different,
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TABLE 22
Primary section Preparatory section
Year Graduation rates Entrant rates Graduation rates Entrant rates
BOYS

1969 70 .850 A48 .70
70 1 .855 49 71
71 72 .860 .50 72
72 3 .865 51 73
73 74 .870 52 74
74 75 875 53 5
5 .76 .880 54 .76
76 a7 .885 .55 a7
77 .78 .890 .56 .78
78 79 .895 BT 79
79 .80 .900 58 .80
80 81 905 .59 .81
81 82 910 .60 82
82 .83 915 .61 .83
83 .84 920 62 .84

GIRLS

1969 70 .820 53 .98
70 1 .825 .54 98
71 T2 .830 55 .98
72 .73 .835 .56 .98
73 74 .840 57 .98
4 N .845 .58 .98
75 76 .850 .59 .98
76 7 .855 .60 .98
ki .78 .860 61 .98
78 .79 .865 .62 .98
79 .80 .870 .63 .98
80 .81 875 .64 98
81 .82 .880 .65 .98
82 .83 .885 .66 .98
83 .84 .890 .67 .98

Source :

Assumed.
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TABLE 21

Promotion and Repetition rates for Girls 1969-83

in preparatory and Secondary schools

* Preparatory Secondary

Year First Second Third First Second Third
year year year year year year

1969/70 P .76 84 13 .880 930 810
r 23 150 .26 110 060 .180

1870/71 P 77 846 T4 .884 931 819
r 22 144 25 .106 059 171

1971/72 P .78 .851 .76 .889 931 .829
r 21 .139 .23 101 059 161

1972/73 P 79 857 a7 .893 .932 .838
r .20 133 22 097 058 152

1973/7¢ p .81 .863 78 .897 932 847
r .18 127 21 093 058 143

1974/75 P 82 .868 .80 901 933 .856
r 17 122 19 089 057 134

1975/76 p .83 874 .81 906 933 .866
r .16 116 18 .084 057 124

1976/77 P 84 .880 83 910 934 875
r 15 110 .16 .080 .056 JA15

1977/78 p .85 - .886 .84 914 935 884
r 14 104 15 076 055 106

1978/79 p .86 .891 .85 919 936 .894
r 13 .089 14 071 054 096

1979/80 D 87 887 87 923 936 903
r 12 093 12 087 054 087

1980/81 p .89 .903 .88 927 937 912
r .10 087 Jd1 .083 053 078

1981/82 p .90 .908 89 931 938 921
r 09 .082 .10 059 052 .069

1982/83 P 91 914 91 .936 .938 931
r .08 .076 .08 .054 052 059

1983/8¢ p 92 .92 .92 940 940 940
r 07 .070 07 050 050 .050

Source :

Assumed,
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TABLE 20

Promotion and Repitition rates for Boys 1969-83
in preparatory and Secondary schools

Preparatory Secondary
Year First Second Third First Second Third
year year year year year year
1969/70 P 72 78 72 78 .84 a1
r 27 .21 27 21 15 .28
1970/71 P .73 .79 a3 79 .85 a2
r .26 .20 .26 .20 14 27
1971/72 P T4 .796 4 80 .85 T4
r .25 194 .25 .19 14 25
1972/73 P 76 .804 76 .81 .86 5
r .23 .186 .23 .18 .13 .24
1973/74 p a7 812 a7 82 .86 a7
r .22 178 22 A7 A3 .22
1974/75 P .78 .819 78 .83 87 .78
r 21 171 21 16 A2 21
1975/76 P 79 827 79 .84 87 .80
r .20 163 .20 15 12 19
1976/77 P .80 .835 .80 .85 .88 .81
r .19 155 19 14 11 18
1977/78 P .82 843 .82 .86 .89 83
r a7 147 A7 A3 10 .16
1978/79 P .83 .851 .83 .87 .89 .84
r 16 139 .16 A2 10 15
1979/80 p 84 .859 .84 .88 .90 .86
r 15 A31 A5 A1 09 13
1980/81 P .85 .867 .85 .89 .90 .87
r A4 123 A4 10 .09 12
1981/82 P 87 875 87 .90 91 .89
T 12 115 A2 .09 .08 .10
1982/83 P .88 .883 .88 91 R 90
r A1 107 A1 .08 .08 09
1983/84 P .89 .890 .89 92 .92 .92
r 10 10 .10 07 07 07

Source: Assumed.
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TABLE 19

Promotion and repitition rates for girls of primary classes 1969-83

CLASS

Year 1 2 3 4 5 6

1969/70 p .63 73 a1 72 .63
r .36 .26 .28 27 .36 .23

1970/71  p .65 .75 73 .74 .65
r 34 24 .26 .25 34 22

1971/72  p .68 .76 74 75 .68
r 31 .23 .25 24 31 .20

1972/73 p 70 .78 .76 7 70
r .29 21 .23 .22 .29 19

1973/74 P 72 .79 .78 79 72
r 27 .20 21 .20 27 18

1974/75 p .74 .81 .80 .80 74
r .25 .18 .19 .19 25 16

1975/76 p 77 .82 .81 .82 a7
r 22 17 .18 A7 22 15

1976/77 p .79 .84 .83 .83 79
r .20 15 16 .16 20 14

1977/78 P .81 .86 .85 .85 .81
r .18 .13 14 14 18 A2

1978/79 p .84 .87 .86 87 84
r 15 A2 13 12 15 11

1979/80 P .86 .89 88 .88 .86
r .13 .10 A1 11 13 .09

1980/81 P .88 .90 .90 .90 .88
r A1 .09 .09 .09 A1 .08

1981/82 p .90 .92 .92 92 .90
r .09 07 07 .07 .09 .07

1982/83 p 93 .93 .93 .93 .93
r .06 .06 .06 .06 .06 .05

1983/8¢ p 95 .95 .95 .95 .95
r 04 04 .04 .04 .04 .04

P = Promotion rates
r == Repeater rates Source : Assumed
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TABLE 18

Promotion and repitition rates for boys of primary classes 1969-83

CLASS
Year 1 2 3 4 5 6
1969/70 p 64 5 a3 4 67

r 35 24 .26 .25 32 .26
1970/71 p .66 a1 5 16 .69

r 33 .22 24 .23 .30 24
1971/72 p 69 8 76 a7 61

r .30 21 .23 .22 .28 .23
1972/73 P a1 .80 .78 79 13

r .28 19 21 .20 26 21
1973/74 P 3 .81 .80 .80 5

r .26 a8 19 19 24 19
1974/75 p a5 .83 .81 82 a7

r 24 16 18 A7 22 18
1975/76 p 18 .84 .83 .83 9

r 21 15 16 .16 .20 16
1976/78 D .80 86 .84 .85 81

r 19 13 15 14 18 15
1977/78 D 82 .87 .86 87 84

r A7 12 13 12 15 13
1978/79 P .85 .89 .88 .88 .86

r 14 10 a1 a1 13 a1
1979/80 p 87 .90 .89 .90 .88

r A2 .09 10 .09 1 .10
1980/81 p .89 92 o1 91 .90

r .10 07 08 .08 .09 .08
1981/82 p 91 .93 93 93 92

r .08 .06 .06 .06 07 .06
1982/83 p 94 95 94 94 94

r .05 04 .05 .05 .05 05
1983/8¢ D .96 .96 .96 .96 96

r .03 .03 .03 03 .03 .03

p = Promotion rates
r = Repeater rates Source : Assumed
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TABLE 15
MALE FEMALES
Enrolment in ) Enrolment in

Age Class1l Primary Ratio Class Primary Ratio
(1) (2) (1)/(2) 4) (5) (4)/(5)

6 25533 25533 1.000 16617 16617 1.000

7 16066 26651 .603 11456 17252 .664

8 7377 24801 297 5978 15744 .380

9 4191 26959 155 3320 15721 211

10 1818 24368 075 1523 13820 110

11 785 22034 .036 749 11319 .066

12 440 18287 .024 162 7605 021

13 207 13511 015 54 4667 .012

14 204 8924 .023 39 2439 .016

Source : Ministry of Education, Department of statistics Development of
Education in Libya 1960-70.
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TABLE 14
Population Reported primary Participa- ADJUSTED
Age in 1969 enrolment in 1969 tion rate Enrolment participation rate
(1) (2) (2)+((1)
6 28500 25533 .90 25533 8958
7 27400 26651 .97 26651 9726
8 26300 24801 94 26000 9885
9 25200 26959 1.07 25000 .9920
10 24300 24358 1.00 23800 9794
11 23200 22034 .95 22400 9655
12 22200 18287 .82 19239 .8666
13 21400 13511 .63 13511 6313
14 20700 8924 43 8924 4311
15 20000 6530 32 6530 .3265
16 19100 5630 .29 5630 .2948
17 18400 582 32 582 .0316
Total 276700 203799 203799
FEMALES
6 26600 16617 625
7 25600 17252 674
8 24600 15744 640
9 23700 15721 663
10 22800 13820 .606
11 21900 11319 517
12 21000 7605 362
13 20200 4667 .231
14 19600 2439 124
15 18900 1239 .066
16 18100 555 .031
17 17400 64 .004
Total 260400 107047

Source : Tables 1, 12 and 13,
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TABLE 11
Interpolated male and female population by single year age
at five year intervals

MALES (in hundreds) FEMALES
Age 1964 1969 1974 1979 1984 1964 1969 1974 1979 1984
0 328 342 418 500 595 305 344 405 488 580
1 310 333 396 476 568 289 329 386 464 554
2 293 323 377 452 543 274 315 368 441 529
3 278 314 358 430 518 261 302 352 420 505
4 264 304 342 410 495 248 290 336 400 483
5 247 297 314 388 470 230 278 316 377 460
6 237 285 309 372 451 223 266 306 363 441
7 227 274 304 357 433 215 256 297 350 422
8 218 263 299 344 415 207 246 288 338 406
9 210 252 293 331 398 199 237 280 326 390
10 202 244 284 321 384 191 228 270 315 376
11 194 232 279 307 367 184 218 262 303 359
12 186 222 272 297 352 176 210 253 292 345
13 180 214 263 289 339 170 202 244 283 330
14 176 207 252 285 330 164 196 235 276 323
15 17 200 240 282 318 156 189 225 268 312
16 165 191 229 276 304 149 181 216 259 300
17 160 194 220 269 294 143 174 207 251 289
Source : Interpolated from five year age groups Venkatacharya (1972).
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TABLE 10

School enrolment : Boys and Girls : 1969-70

BOYS GIRLS
Age Prim- Prepa- Seco- Total Popul- Prim- Prepa- Seco- Total Popul-
ary ratory ndary ation ary ratory ndary ation
6 25533 — —_ 15533 28500 16617 — — 16617 26600
7 26651 — — 26651 27400 17252 — — 17252 25600
8 24801 — — 24801 26300 15744 — — 15744 24600
9 26959 — — 26959 25200 15721 — — 15721 23700
10 24358 — — 24358 24300 13820 — — 13820 22800
11 22034 279 - 22313 23200 11319 68 — 11387 21900
12 18287 1163 — 19450 22200 7605 393 _— 7998 21000
13 13511 2458 — 15969 21400 4667 750 — 5417 20200
14 8924 3658 77 12659 20700 2439 1042 23 3504 19600
15 6530 4609 312 11451 20000 1239 1182 77 2498 18900
16 5630 4461 . 718 10809 19100 555 931 114 1600 18100
17 582 4429 1110 6121 18400 64 623 141 828 17400
18 — 3554 1383 4937 — — 391 148 539 —
19— 2603 1153 3756 — —_ 196 117 313 —
20 — 2299 1015 3314 — — 81 106 187 —_
21+ -— 1096 1465 2561 — — 51 345 396 —_
203799 30609 7233 © 107047 5707 1071

Source : Tables 2, 3 and 6.
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TABLE 9

Class progression rates of males and females by year and class

CLASS
Year II I v A% VI
MALES

1960-61

1961-62 .660 915 .890 955 79
1962-63 622 962 878 .939 .805
1963-64 632 967 .861 931 812
1964-65 658 969 928 934 817
1965-66 630 827 818 .884 769
1966-67 686 .962 936 .990 792
1967-68 684 952 .958 .986 .890
1968-69 .656 .940 941 965 .850
1969-70 702 1.035 974 1.043 817

FEMALES

1960-61

1961-62 554 478 750 .856 .662
1962-63 559 788 67 824 628
1963-64 493 712 639 702 645
1964-65 604 .850 817 .906 675
1965-66 912 1.106 956 1.135 876
1966-67 613 815 733 862 642
1967-68 590 824 a7 .894 684
1968-69 568 963 .806 .880 673
1969-70 .683 1.062 .821 985 721

Source : Computed from Table 1.
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TABLE 7 (Contd)

Secondary - Girls

First 457 35 492 315 .889 111
Second 280 17 297 268 937 .063
Third 251 31 282 176 .824 176
‘Total 988 83 1071 — —_ —
Gradu- 1968-69 145

ates
Note : Estimated enrolment for 1968-69 is obtained by adding repeaters in a class

to freshers in the next class. This is done for First and Second class. For
third class the repeaters in third class in 1969-70 and graduates of 1968-69
are added.

Source : Maya prasad (1971).

TABLE 8

Number of students appearing and passing in primary, preparatory

and secondary schools

PRIMARY
APPEARED PASSED PERCENT
Boys Girls Total Boys Girls Total Boys Girls Total
1969-70 18602 4706 23308 11254 2867 14121 60.5 60.9 60.6
70-71 21792 6515 28312 15260 4560 19820 70.0 70.0 70.0
PREPARATORY
1967-68 6969* 751 3322 451 47.7 60.0
68-69 8721 812 3986 467 45.7 57.5
69-70 10044 1160 3975 529 39.6 45.6
SECONDARY
(Sclence subjects)
1967-63 1469 114 601 52 40.9 45.6
68-69 1578 111 686 61 43.4 55.1
69-70 1693 157 817 83 48.3 52.8
(Literary subjects)
1967-68 925 138 279 43 30.2 31.2
68-69 965 169 434 84 44.9 49.7
69-70 1132 179 538 97 47.5 54.2
Source : Maya Prasad (1971).

* Excluding evening students,
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TABLE 7
Distribution of freshers and repeaters in preparatory and secondary

schools 1969-70 and estimated enrolment for 1968-69

Class 1969-70 Estimated Estimated rates
Freshers Repeaters Total Enrolment for 1969-70
1968-69 Freshers Repeaters

Preparatory - Boys

First 11953 2675 14628 9756 726 274
Second = 7081 1477 8558 7217 795 .205
Third 5740 1683 7423 6300 733 267
Total 24774 5835 30609 — —_ —_
Gradu- 1968-69 4617

ates

Preparatory - Girls

First 2768 422 3190 1867 74 .226
Second 1445 134 1579 910 853 147
Third 776 162 938 629 742 258
Total 4939 718 5707 — —_ —
Gradu- 1968-69 467

ates

Secondary - Boys
First 2633 487 3120 2286 787 .213

Second 1799 282 2081 1876 .850 150
Third 1594 438 2032 1558 19 .281
Total 6026 1207 7233 — — -—
Gradu- 1968-69 1120

ates
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Distribution of boys and girls by age and year in secondary

school in 1969-70

TABLE 6 (Contd)

YEAR
AGE FIRST SECOND THIRD TOTAL Fo

BOYS
14 67 10 -— 7 11
15 213 61 38 312 4.3
16 422 2656 31 718 9.9
17 608 309 193 1110 15.4
18 835 451 297 1383 19.1
19 472 333 348 1153 15.9
20 306 305 404 1015 14.0
21 397 347 721 1485 20.3
Total 3120 2081 2032 7233 100.0

GIRLS
14 23 — — 23 21
13 68 9 —_ 7 7.2
16 90 24 — 114 10.6
17 95 37 9 141 13.2
18 89 41 18 148 13.8
19 51 27 39 117 10.9
20 48 25 33 106 9.9
21 28 134 183 345 32.3
Total 492 297 282 1071 100.0

Source : Maya Prasad (1971).
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TABLE 6

Distribution of boys and girls by age and year in preparatory
schools in 1969-70

YEAR
AGE FIRST SECOND THIRD TOTAL %

BOYS
11 279 — -— 279 0.9
12 1021 142 —_ 1163 3.8
13 1762 605 91 2458 8.0
14 2319 958 381 3658 119
15 2537 1302 770 4609 15.1
16 2091 1332 1038 4461 14.6
17 1830 1307 1292 4429 145
18 1276 1068 1210 3554 116
19 747 836 1020 2603 8.5
20 652 682 965 2299 75
214 114 326 656 1096 3.6
Total 14628 8558 7423 30609 100.0

GIRLS
11 68 - — 68 1.2
12 276 117 —_— 393 8.9
13 556 148 46 750 13.1
14 685 257 100 1042 18.2
15 691 339 152 1182 20.7
16 443 249 239 931 16.3
17 283 229 131 623 10.9
18 125 133 133 391 6.8
19 53 66 77 196 34
20 21 28 32 81 14
214 10 13 28 51 0.9
Total 3190 1579 938 5707 100.0

Source : Maya prasad (1971).
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TABLE 5

Repetition and dropout rates for primary boys and girls

Class
Boys Girlg
Repetition rates Dropout rates Repetition rates Dropout rates
1964- 1965- 1968- 1964- 1965- 1968- 1964- 1965- 1968- 1964- 1965- 1968
+

1 .29 .34 .33 22 14 13 .48 .36 35 .19 12
2 21 27 25 .16 * * 37 .31 .29 .08 *
3 .23 27 27 13 .02 * 32 .29 .28 a5 .07
4 .22 .26 .25 a2 .02 .00 .28 .27 .29 .10 *
5 27 .30 32 15 10 07 .38 .30 .36 .20 .06
6 .26 .27 .28 — — — .35 .25 21 — — —

* Negative values, + not available,
Source : Based on reported repeaters and dropouts, Ministry of Education,
Department of statistics.
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TABLE 4
CLASS
Enrolment
in 1968-79 I o ox v v VI Total
Boys 49280 34359 32201 26119 22933 18188 183080
Girls 32078 19943 15128 9598 6644 4147 87538
Freshers and repeaters in 1969-70
Boys
Freshers 39185 28725 26486 23218 19430 13850 150894
Repeaters 17436 8356 8361 6539 7461 4752 52905
Total 56621 37081 34848 29757 26891 18602 203799
Girls
Freshers 28186 17330 14450 9903 6520 3760 80129
Repeaters 11612 5128 4224 2618 2370 966 26918
Total 39798 22458 18673 12521 8890 4706 107047
Fresher and Repeater rates
Boys
Fresher 647 57 740 750 875 738
Repeater .353 .243 " .260 .250 .325 .262
Girls
Fresher 638 743 a21 127 643 767
Repeater 362 257 279 273 357 233

Source :

Maya Prasad (1971).
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TABLE 3
The age class distribution of girls in primary school in 1969-70

CLASS
Age First Second Third Fourth Fifth Sixth Total %
6 1049 — — — — — 1049 1.0
6 15568 — — — — — 15568 145
7 11456 5796 —_ - — — 17252 16.1
8 5978 6367 3399 - = — 15744 14.7
9 3320 4935 5147 2319 — — 15721 147
10 1523 3093 4671 3122 1416 — 13820 129
11 748 1458 3080 3234 1919 979 11319 10.6
12 162 554 1468 2154 2202 1065 7605 71
13 54 182 623 1063 1747 998 4667 4.3
14 39 45 199 439 933 784 2439 23
15 — 21 61 135 471 551 1239 1.2
16 —_ 7 23 52 196 277 555 05
174 — — 3 3 6 52 64 0.1

Total 39798 22458 18673 12521 8890 4706 107047

% 37.2 21.0 17.4 11.7 8.3 4.4 100.0

Source : Ministry of Education, Department of statistics Development of
Education in Libya 1960-70,
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TABLE 2
The age-class distribution of boys in primary school in 1969-70

CLASS
Age First Second Third Fourth Fifth Sixth Total %
6 2021 — — — — — 2021 1.0
6 23512 — — — — — 23512 115
7 16066 10585 — — — — 26651 13.1
8 7877 10684 6740 — — — 24801 12.2
9 4191 8015 9445 5308 — —_ 26959 13.2
10 1818 4001 7956 7084 3408 — 24358 119
1 785 2002 5113 6283 5369 2482 22034 10.8
12 440 842 2894 4921 5896 3284 18287 9.0
13 207 422 1370 2973 4929 3610 13511 6.6
14 204 210 650 1580 3201 3079 8924 4.4
15 e 155 413 978 2194 2790 6530 3.2
16 —_ 75 214 553 1734 3054 5630 28
17 —_ — 52 77 160 293 582 0.3

Total 56621 37081 34848 29757 26891 18602 203799 100.0

%o 27.8 18.2 171 14.6 13.2 9.1 100.0

Source : Ministry of Education, Department of statistics Development of
education in Libya 1960-70,
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TABLE 1

Primary School enrolment of males and females by year and class

CLASS
Year I II III v A% Vi Total
MALES
1960- 30510 18641 15355 12671 11701 8703 97561
1961- 33717 20130 17057 13649 12099 9819 105771
1962- 382385 20988 19355 14981 12818 9739 116116
1963- 40833 23715 20289 16661 13949 10407 125854
1964- 40641 26885 22979 18835 15558 11395 136293
1965- 41933 27513 22250 18789 166533 11966 139104
1966- 47508 28783 24621 20799 18608 13181 153500
1967- 50268 34020 28413 23621 21102 16226 173650
1968- 49280 34359 32201 26119 22933 18188 183080
1969- 56621 37081 34847 29757 26891 18603 203799
FEMALES

1960- 9830 8136 3373 2207 1471 855 25872
1961- 10598 5446 3891 2529 1889 974 25327
1962- 12604 5925 4293 2986 2084 1187 29079
1963- 12199 6214 4221 2744 - 2096 1344 28818
1964- 12943 7321 5282 3450 2487 1415 32898
1965- 22142 11805 8098 5050 3916 2178 53189
1966- 26851 13584 9616 5936 4351 2513 62851
1967- 29066 17318 12083 7741 5395 3478 75081
1968- 32078 19943 15128 9598 6644 4147 87537
1969- 39798 22458 18674 12521 8890 4706 107047

Source : Ministry of Education. Department of Statistics, Development of
education in Libya 1960-70.
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However, the present model did succeed in showing the importance
of taking steps to see that children go to school at reasomable ages.
Even if age distribution of entrants to class 1 gradually converges to
age 6, for some years in the future the problem of overaged students
persists. Based on the reported statistics of 1969 it is likely that the
age distribution of primary school children which ranged from 5 to 17

may further diverge initially. Thus overage school children is number
one problem in Libyan education.

Acknowledgement

The author wishes to express his thanks to Dr. A. M. Zlitni,
Dean of the Faculty of Economics and Commerce, for helping the

author in securing the required statistics and also for providing other
facilities for research.

REFERENCES

Anderson, K. (1971) : Libyan Arab Republic - Education Statistics,
UNESCO Expert’s report,

Cairo Demographic Centre (1970) : The demographic measures and
population growth in Arab Countries, Cairo.

Ingvar Werdelin (1964) : On forecast of school enrolment, Studies
and Lectures No. 1, Regional Center for advanced training of
educational personnel in Arab countries, Beirut.

International Bank for reconstruction development, The economic
development of Libya, Chapter 13, education, p. 252.

Le Seelleur, T. N, (1963) : Libya - Educational Statistics, UNESCO
expert’s report (mimeographed).

Mahfud Ayad (1971) : Future estimates of primary school teachers
in Libya, 1970/71 - 1979/80. Student Dissertation, Cairo
Demographic Centre, Cairo (Mimeographed).



50 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

and low assumptions. The number of teachers in 1983 are found to
be 7 times the 1969 value both under medium and low assumptions.
It is clear from this that the expansion of preparatory classrooms and
teachers will have to be great by 1983.

In the secondary section the increase is even greater. In the 1983
the number of classrooms are likely to be 12 and 9 times the 1969 level
under the medium and low assumptions,

Thus we notice the future requirements of preparatory and
secondary school facilities in future will increase greatly.

As mentioned earlier the model has its own limitations, especially
those connected with inputs. The inputs are more or less based on
the data available by 1969-70. As such, assumptions regarding future
repeater, promotion, entrant and graduation rates may not represent
the true rates,

The other limitation and probably a more serious one is the
assumption that the academic courses and various technical courses
are alike. Most technical courses at preparatory and secondary levels
are expected to take 4 years each (due to shortage of personnel sometimes
vocational graduates are turned out after 3 years). The educational
system in Libya is undergoing changes and is likely to undergo
further changes (teacher training is changed from 4 years to two types
of 5 years and 2 years etc.). The present set of projections are based
on the assumption that all courses including vocational and teacher
training require 3 years of schooling each at preparatory and secondary
levels. Hence the results are expected to be rough estimates and may
deviate from true future enrolments. The preparatory enrolment is
lilely to be understated and graduates overstated. The projected en-
rolmentfigures for secondary section are likely to be affected more than
the preparatory level. The secondary graduates are also expected to
be overstated. A more detailed model is underway which takes care
of most of these limitations,
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per class on the average and about 15 students per teacher. In the
secondary schools there are about 30 students per class and 10 students
per teacher. The student teacher ratio is quite low in the preparatory
and secondary schools. It is possible to estimate from projected enrol-
ment of school children, the required class rooms and teachers in
future. For this we need to assume certain students per class and
students per teacher, in future years. For primary section we assume
student/class and student/teacher ratios as 32 and 30. In the prepa-
ratory section we use 32 and 25 as the student/class and student/
teacher ratios respectively. In the secondary the ratios assumed are
30 and 20. Using these ratios, which are assumed to remain constant
over time, future class room and teacher requirements are worked out.
These are shown in Tables 32 and 33. The findings in this regard are
in line with those made with regard to enrolments etc. The following
table illustrates the growth of class room requirements,

1969 MEDIUM 1983 LOW
Class Teachers Class Teachers Class Teachers
rooms rooms rooms
(in hundreds)
Primary 100 111 178 190 163 173
Preparatory 11 24 66 76 55 70
Secondary 3 8 37 56 27 40

In the primary section the number of class rooms in 1983 are
nearly 1.8 times the 1969 level under medium assumptions and 1.6
times the 1969 level under low assumptions. The increase in the
number of teachers by 1983 under medium and low assumptions are
1.7 and 1.6 times the 1969 level. This increase is moderate, The
reason for this is the assumption of converging age patterns for class 1
pupils.

In the preparatory section the number of class rooms by 1983
are found to be 6 times and 5 times the 1969 value under the medium
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Secondary enrolment :

The enrolment of boys and girls in secondary education in 1983
is summarized below.

Secondary school enrolment in 1983 (in hundreds)

1969 MEDIUM LOW
Boys 72 599 424
Girls 11 523 380
Total 83 1122 804

From the table it is evident that the enrolment of boys in the secondary
section has increased more than 8 times under medium assumptions.
The increase for girls has been great as in the earlier cases. The
enrolment of the secondary section is assumed to increase 13 times
under medium assumptions and by 9 times under low assumptions.

In 1969 the number of boys and girls graduating from secondary
schools were 1355 and 179 but by 1983 this number has grown very

much.

Secondary school graduates in 1983 (in hundreds)

1969 MEDIUM LOW
Boys 14 141 97
Girls 2 122 78
Total 15 263 175

The graduates among boys have increased 10 times by 1983 un-
der medium assumptions and 7 times under low assumptions. Again
the increase among girl graduates is very great.

Teacher and class room requirements :

Tt has been mentioned earlier that in the primary schools on the
average there are about 32 students per class and about 28 students
per teacher. In the preparatory schools there are about 33 students
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Preparatory enrolment in 1983 (in hundreds)

1969 MEDIUM LOW
Boys 306 1185 1031
Girls 57 920 722
Total 363 2105 1754

From the above table it is clear that the enrolment of boyvs in 1983
increases by 286% and 237% under medium and low assumptions
respectively.  This is certainly a great improvement. For girls the
increases under medium and low assumptions are very great. Under
medium and low assumptions the enrolment in 1983 becomes 16 and
13 times the 1969 value. This enormous increase in the girls enrol-
ment is due to increasing participation rates. The total enrolment in
preparatory schools is expected to increase seven times and six times
between 1969 and 1983 under medium and low assumptions respecti-
vely.

In the following table the preparatory graduates that are expected
to turn out by 1983 are shown below.

Preparatory graduates in 1983 (in hundreds)

1969 MEDIUM LOW
Boys 40 239 168
Girls 5 195 130
Total 45 433 297

Just as the preparatory enrolment has been enormous, the increase in
the preparatory graduates by 1983 is also considerable. Among boys
the preparatory graduates by 1983 are expected to increase by more
than 5 times the 1969 value for medium assumptions and more than 4
times under low assumptions. The increase in the preparatory graduates
among girls has been phenomenal. The total preparatory graduates
by 1983 are expected to be about 10 times the figure of 1969 under

medium assumptions.
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1983 turns out to be 270200. This amounts to 44% and 32%
increase over 1969 enrolment under medium and low projections,
However, in the case of girls the improvement in the enrolment by 1983
1s more significant. Under the medium projections, the enrolment of
girls by 1983 is assumed to increase to 275300 from 107000 in 1969,
a 157% increase. Under low projections the primary girls-enrolment
1s expected to increase to 250500 in 1983 which amounts to 134%
increase. The total primary enrolment is expected to increase by 95%
and 71% under medium and low assumptions respectively.  The
reason for smaller enrolment for boys as compared to girls is due to
the fact that for boys in 1969 itself the overall participation rate was

high. The more probable figures are expected to be those of medium
projections.

The output of primary schools is also expected to increase by

1983. The increase in the number of graduates during 1969 and 1983
is shown below :

Primary School Graduates 1983 (in hundreds)

1969 MEDIUM LOW
Boys 113 406 302
Girls 29 359 245
Total 141 765 547

The most significant observation in the above table js the enormous
increase in the number of girl graduates. This increase is brought
about by large scale increases in the 6th class enrolment (Tables 27
and 30). For instance under medium assumptions the enrolment of
girls in the 6th class in 1983 has increased to more than 9 times the
value in 1969. Even under the low assumptions the 6th class enrol-
ment in 1983 increased to more than 8 times the value of 1969,

Preparatory enrolment :

The increase in the enrolment of boys, girls and total in the
preparatory section is illustrated in the following table,
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enrolment is less than or equal to total school age population. Except
in the derivation of future class 1 enrolments, no use of projected male
and female populations have been used. Thus it is not possible with
the present method of projection to identify the exact age group to
which school children are supposed to belong. In fact for such a
projection, a different method using age-class specific enrolments and
rates should be used.

In 1969 academic year for instance it is reported that there are
204 boys in class 1 aged 14 years (Table 2). Assuming that these
boys do not dropout or repeat, they will reach 6th class in 1974 at the
age of 19. Similarly the 75 boys who are in class 2 in 1969 (Table 2)
will reach class 6 in 1973 at the age of 20 assuming that they do not
fail or repeat. Thus whatever be the subsequent age patterns after
1969 there is every chance that the well spread primary age distribu-
tion to continue in future for some years. This is mentioned here to
point out the fact that the present paper does not take care of the
process of aging from class to class projection.

From the above table it appears that the projected enrolments
under high assumptions seem to be too much on the high side. For
this reason the following discussion is based only on the medium and
low assumptions.

Primary enrolments :

Under the medium and low assumptions it is assumed that the
age patterns of class 1 primary students converges slowly to a narrow
range by 1983. The only difference in the medium and low projections
js that in the medium projections the varions promotion, repeater,
graduation and entrant rates are assumed to change over time whereas
in low assumptions these rates are assumed to remain constant over time.

From the above mentioned table we note that the enrolment of
boys has increased from 204800 to 293900 between 1969 and 1983,

under medium assumptions, For low assumption the enrolment in
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assumptions (Tables 26, 27 and 28) and low assumptions (Tables 29,
30 and 31). First overall school enrolment is studied and later the
enrolment in primary, preparatory and secondary schools is examined.

The total enrolment in primary, preparatory and secondary to-
gether are shown below :

1969 1983
HIGH MEDIUM LOW

(figures in hundreds)

BOYS :
Primary 2048 4500 2939 2702
Preparatory 306 1461 1185 1032
Secondary 72 649 599 424
Total 2426 6660 4723 4158
GIRLS :
Primary 1070 3317 2753 2505
Preparatory 57 994 920 722
Secondary 11 537 523 380
Total 1138 4848 4196 3607
School age (5-19)
Population in 1983 Boys : 5164 Girls : 5142

In the above table the enrolments for boys and girls are taken
from tables 23 to 31. The school age population is estimated from
the projected figures given by five year age groups (Section 5 first
table).

From the above table we notice that the projected over all
school enrolment of boys under high assumptions exceeds the popu-
lation of boys in 1983. The other two levels have the enrolment of
boys less than the population aged 5-19. Here it is necessary to
stress the point that in the methodology adopted here, there was no
constraint on the projected enrolments above class 2, such as the total
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I (LOW) : In one set of projections future class 1 enrolments
are estimated on the assumption that the age distribution of primary
school children converges to a narrower range. Also the repeater rate,
graduation rate and entrance rate to preparatory and secondary sections
are assumed to be those estimated for 1969-70 and these rates are
assumed to remain constant in future.

II (MEDIUM) : In this set the future class 1 enrolments are
estimated on the assumption that the age distribution of primary school
children is assumed to converge to a narrower range. But the repeater
rate, promotion rate, gradutaion rate and entrance rates are assumed

to change linearly (except the first, all others increase) reaching the

assumed values of 1983-84 (Table 22).
HI (HIGH) : In the third set the future enrolments of class 1

are estimated on the assumption that the age distribution of the primary
school children is assumed to remain constant at the level of 1969-70.
The repeater, promotion, graduation and entrance rates are assumed
to change linearly reaching the assumed values hy 1983.84.

v ¢ In the fourth set the age distribution of primary
school children as well as the repeater, promotion, graduation and
entrance rates are assumed to remain constant at the levels of 1969-70.

In the present work only the first three sets are discussed. The
fourth set becomes very rigid and seems too unrealistic. This does
not mean that other sets are realistic.

Making use of the above mentioned input values and equations (3)
to (6) the enrolment in all classes of primary, preparatory and secon-
dary can be worked out.

6. Results and Discussion

Tables 23, 24 and 25 give the estimated enrolment under high
assumptions in primary, preparatory and secondary sections for boys
girls and total respectively. Similarly tables are prepared for medium
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school is assumed to increase from 1969-70 value of 85% for boys and
82% for girls to 92% for boys and 89% for girls. These trends are
shown in Table 22.

The rate of preparatory graduates entering secondary school in
1969-70 was observed to be 57% for boys and 98% for girls. Again
the level of 57% for boys is suspected to be on the low side. So for
1969-70 it is assumed that the rate of entrants to secondary school
will be 70% for boys and 98% for girls.

As to future trend, as usual two sets of assumptions are made.
In one we assume the level of 1969-70 for boys and girls will continue
in future years. In the second set the rate of entrants into secondary
school are assumed to improve in future years and reach a value of
84% for boys by 1983. TFor girls the rate of 98% is assumed to
remain constant till 1983-84. The improvement of these rates (also
those for preparatory mentioned earlier) are assumed to increase linear-
ly. The rates of entrants into secondary schools are also shown in

Table 22.

One of the serious difficulties in making assumptions as to
future repetition, graduation, beginner or entrants rates is the lack
of steady trend in the data. There are also some changes likely to
take place in the future which may be quite irregular and out of the
assumed trend as a result of new educational drives, Thus the assumed
linear trend may not provide sufficiently accurate projections for years
beyond, say, 1974.

It is mentioned that there are two levels chosen for each of
repeater, graduation and entrant rates in each of the primary, prepara-
tory and secondary sections. Also the class 1 enrolment is obtained
under two levels - one under a constant age pattern and the other under
converging age pattern. This gives rise to a number of combinations
under which the future enrolments could be worked out,

All the combinations of the assumptions will not be of interest.
In the paper only some combinations are considered.
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graduates from preparatory section enter secondary. In the following
table the graduates in 1968-69 and the beginners or entrants in pre-
paratory and secondary in 1969-70 are shown :

Section Graduates Boys Girls Rate of
Boys Girls Freshers Repeaters Fresh- Repeat- Boys Girls
ers. ers.

Primary 12028 3007% —  — — — @ —  —
Preparatory 4617 467 11953 2675 2768 422 994% 92.1%
Secondary 1120 145 2633 487 457 35 57.0% 97.8%

Source : Maya Prasad (1971).

(*) The figures for boys and girls are estimated from a total
of 15035,

The rates of entrants of the primary graduates into preparatory
school are almost 100% both for boys and girls. This does not mean
that nearly all those who graduated from primary in 1968-69 entered
preparatory schools in 1969-70. In the past (before 1968-69) many
primary graduates who have not entered preparatory school have
started joining the preparatory school by about 1969-70. In fact this
trend might not continue after certain time,

The sudden increase in the entrants to the preparatory school is
more an occasional phenomenon than a trend. For this reason the
observation in 1969-70 is only taken to indicate the level and not the
exact estimate of the percentage of primary graduates into preparatory
schools. For the present calculations, in 1969-70, 85% of boys and
82% of girls graduating from primary schools are assumed to enter
the preparatory schools.

As to the future trend, again two sets of assumptions are made.
In one we assume that the rate of entrants in future years will remain
constant at the level of 1969-70 both for boys and girls. In the
second set of assumptions the percentage of entrants into preparatory
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duation rates for boys and girls in 1969-70 in primary section are
found to be nearly equal to 61%. This appeared to be on the low
side. In 1970-71 the graduation rates of boys and girls of primary
section are observed to be around 70%. For our purpose we choose a
rate of 70% for the year 1970-71 for boys in primary section. For
girls also the same rate is wused.

As to the future trend in these graduation rates two assumptions
are made. In one set the rates are assumed to remain constant at the
level of 70%. In the second set of assumptions, the graduation rates
are assumed to gradually increase to 84% in a linear fashion. These
assumptions are the same for boys and girls of the primary section.
The rates are summarized in Table 22.

In the preparatory level, the pass rate for boys and girls in
1969-70 turn out to be 40% and 46% respectively (Table 8). The
passes for years 1967-68 and 1968-69 are higher than these values.
The dip in the pass rates of 1969-70 is taken as an exception and not
to indicate a decreasing trend. For this reason the graduation rate in
1969-70 is taken as 48% for boys and for girls 53% for the year
1969-70.

As to future trend again two alternative sets of assumptions are
made, In the first set the graduation rates of 1969-70 are assumed to
remain constant for the future years. In the second set of assumptions
the rates are assumed to increase to 62% for boys and to 67% for
girls by 1983. It is not clear whether the better graduation rates
observed for girls in the three academic years (Table 8) between
1967-70 than for boys is likely to continue into future. In the present
study we retain the same trend in future years. These trends are also

shown in Table 22.

Rate of Entrants or beginners :

A certain proportion of graduates of every year from the primary
section enter preparatory section. Similarly a certain number of
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selves small. The values assumed for the various repetition rates are
also arbitrary.

The complement of repetition rates will consist of promotion rates
and dropout rates. The dropout rates of primary section are shown
in Table 5, There are a number of gaps in the Table and we can only
say that the rates of dropouts are likely to be smaller than .01 or about
this value.  Actually dropouts are expected to be mostly occuring due
to deaths or due to migration. One can obtain the incidence of dropout
due to death by looking at the Life Table death rates (q x) in the

school ages. Some of these rates are shown below for some expecta-
tions of life at birth :

Values of q. from South Model life tables (United Nations, 1967)

Exact age MALES eg (years) FEMALES
(years)
47.4 519 563 50.0 55.0 60.0
5 022 016 .011 022 .016 .010
10 012 .010 .007 013 .010 .007
15 019 .014 .011 019 .014 .010

From the above Table it is clear that a 1% dropout rate due to
deaths for boys and girls at all ages is a sufficiently good approxima-
tion. We use this dropout rate for all classes and future years.

Now that we know the repeater rate (r) and dropout rate (d) for
each class and for each year we can obtain promotion rate (p) as :

. =1—d. —r.
p] | 1

The values of promoter rates are shown in Tables 18 to 21.

Graduation rates : 'We now proceed to the estimates of graduation
rates for primary, preparatory and secondary levels. In Table 8 the
rate of passes of boys and girls are shown for some years. The gra-
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One of the draw-backs of the present analysis is that no time-
series data could be obtained to derive a series of repeater rates over
years to deduce a trend (except for primary section, Table 5),

These repeater rates of 1969-70 are likely 1o decrease in future
years. Both economic and social factors are expected to influence this
change. Though we know that the repeater rates are likely to decrease
in future years, it is very difficult to predict the way the repetition rates
are expected to decrease by 1983.  Under one set of projections we
assume that these repetition rates remain constant tll 1983. Again, it
is unrealistic to assume that the repetition rates remain constant over
fifteen years. But this provides as a means to compare the results
that are obtainable under alternative assumptions of decreasing
repetition rates.

In the second set of projections we assume the repetition rates by
1983 for primary section decrease to certain arbitrarily chosen value
which is much lower than the 1969 value, Having obtained the repetition
rates for 1969 and 1983, the intermediate values are obtained by linear
interpolation,

For primary education, the repetition rates of boys in all classes
is assumed to decrease to .03. The corresponding figure for girls is
chosen to be equal to .04. The interpolated repeater rates are shown

in Tables 18 and 19 for boys and girls respectively. In preparatory
level, the repetition rates for boys and girls are assumed to be .10
and .07 in all three years by 1983. The intermediate values are
obtained by linear interpolation and are shown in Table 20 and 21.
In the secondary level, the repetition rates are assumed to decrease to
-07 and .05 for boys and girls by 1983. The interpolated values are
shown in Tables 20 and 21. The values of repetition rates for boys
or girls in preparatory or secondary are assumed to be the same in all
three years in 1983. In fact this is an arbitrary assumption, FEven if
there are some small differences they are not worth the trouble of
taking care of because the assumed values of repetition rates are them-
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4

Enrolment in a given year consists of those that repeat the same
class next year, those that get promoted to the next higher class next
year and those that dropout during the current year. Thus assuming
that the freshers in 1969-70 are nearly equal to promoters and dropouts
of 1968-69 we have enrolment in the class in 1968-69 as the sum
of R.1969 4 F,1969'

i-1 1

Some dropouts of ith class in all the years including 1968-69 and
those preceding 1968-69 enter the ith class in 1969-70 as freshers.
However, the magnitude of these dropouts as compared to the dropouts
in 1968-69 is not possible to specify. But the two are expected to be
nearly equal.

The resulis of repeater rates shown in the last two colums agree
very well thereby showing that the approximate method is quite satis-
factory. The same degree of success is obtained in the case of girls
of primary section.

The above mentioned approximate method is applied to the pre-
paratory and secondary sections. The results are shown in Table 7.
The repeater rates of preparatory boys in the first three years are .274,
.205 and .267 respectively. The repeater rates of boys in the secondary
schools for the first three years are .213, .150 and .281 respectively.
The repeater rates in the first two years of secondary are smaller than
the corresponding rates for preparatory school.

For girls of the preparatory class in the first three years, the
repeater rates were found to be .226, 147 and .258 respectively. These
rates are lower than the corresponding rates for boys. The repeater
rates for girls in the first three years of the secondary school are .111,
.063 and .176 respectively. The rates are lower than the rates for
girls in preparatory and also those of boys in the secondary school.
However, the rate .063 for the second year secondary is lower than the
rates for the first and third years. This pattern of a lower dropout
in the second year for boys and girls in both preparatory and secon-
dary sections is an interesting observation,
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Repeater and promotion rates :

After obtaining the class 1 enrolments the next step is to project
the enrolment of boys and girls in higher classes of primary, prepara-
tory and secondary schools. For this we need the repeater and
promotion rates.

To obtain the proportion of repeaters and promoters in 1969-70,
we need enrolment in 1968-69 and the number of repeaters and pro-
moted pupils in 1969-70. The enrolment figures for boys and girls
in 1968-69 are readily available for the primary section, but not for
preparatory and secondary schools. Therefore an approximate method
of constructing enrolment in 1968-69 from 1969-70 repeater and fresher
pupil figures are adopted for preparatory and secondary section. But
before we apply the method to these sections, we first test it for primary
section to examine the amount of error that can occur beween estimated
enrolment and true enrolment,

Repeater and fresher boys in primary classes (1969)

Class Repéaters Freshers Estimated Observed Repeater Rates
Enrolment Enrolment Estimated Observed

1968-69 1968-69
F, + Ry (2)/(4) (2)/(5)
(1) () (3) (4) 5)

1 17436 39185 46161 49280 377 353

2 8356 28725 34842 34359 .240 .243

3 8361 26486 31579 32201 264 260

4 6539 23218 25969 26119 252 250

5 7461 19430 21311 22933 350 325
G1969 + R

1-1
6 4752 13850 16099 18188 295 262
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obtained for 1969 for s: and a;I(‘ are used through out for all years.
The resulting class 1 enrolments for boys and girls under ‘constant
age patterns’ of primary school children are shown below. One of the
striking result is that the class 1 enrolments obtained under ‘constant

age patterns’ are much higher than those obtained under  changing
age patterns .

Class 1 enrolment under ‘constant age patterns’ in primary

(in hundreds)

Boys Girls Years Boys Girls
1969 566 399
1970 579 412 1977 697 513
1971 591 425 1978 718 529
1972 604 438 1979 741 546
1973 615 450 1980 772 569
1974 630 463 1981 803 591
1975 652 479 1982 833 613
1976 674 497 1983 864 637

The total class 1 enrolment in 1969 was nearly 96,500 and this
increases to 150,100 in 1983. This is obviously an enormous growth
.and the strain on primary educational facilities will be great. Under
the ¢ changing age pattern ’ the class 1 enrolment is found to increase
only to 99,555 in 1983. Thus the strain on primary educational facili-
ties under this assumption are moderate.

It is necessary to emphasize here, that the constant or changing
age patterns are assumed only to derive class 1 enrolments in future.
The subsequent method of obtaining enrolment at higher classes (2 and

above) does not make any such assumption and in fact the method
abstracts age altogether.
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girls derived above and the values are summed over all ages for each
year for boys and girls seperately. the values of class 1 enrolments
for boys and girls thus obtained are shown in Table 17. The estimates
of future class 1 enrolments for boys and girls is termed as those
derived under changing age patterns of primary enrolment,

One interesting point emerges from the projected class 1 enrol-
ments for boys and girls. The future class 1 enrolments of boys
tend to decrease continuously where as for girls it is found to
continuously increase. The reason could be easily understood. 1In the
case of boys the age specific primary participation rates for ages- 6-12
are already high in 1969 and the values increase very slowly till 1983.
This tends to increase primary enrolment. However the participation
rates for ages 13-17 are decreasing and this tends to lower the primary
enrolment. The net result of these two is found to yield an increasing
primary enrolment for boys. The application of the rates of Table(17)
to the primary enrolments gave a decreasing trend to class 1 enrolments.
This is because of the decreasing trend in the values of Table (17).

In the case of girls the primary participation rates are low in 1969
and they increase significantly to 1983. Thus even though the propor-

tion of class 1 enrolments (out of all primary enrolment) a;I: decreased
as we proceed to 1983 (Table 17), this effect is more than the effect
by the increasing participation rates s;r. Thus the net effect is an
increasing class 1 enrolment for girls.

In the above derivation of class 1 enrolment, the basic assumption
is that of converging age distribution for primary school children.
However, we would like to know, the class 1 enrolment on the assump-
tion that the age paiterns remained constant over time, 1969 to 1983
(both for boys and girls). This is not likely to be true. But these
estimates provide an alternative set of class 1 enrolment.

To obtain class 1 enrolment under constant age patterns the
procedure described earlier holds good, with the only change that rates
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interpolation of the values for 1969 and 1983 (Table 16). However
a more appropriate method would be to use a geometric or logistic
pattern of development of participation rates. For expediency this is
not done. However the difference is not expected to be significant in
the case of boys as the participation rates are quite high at crucial
ages.

We now need the proportion of boys and girls in class 1 (out of
all primary enrolment) in the future years. In Table 15 we have
obtained one set of such estimates for 1969. We have assumed in the
earlier paras that in 1983 the primary school children (especially boys)
converge to the age group 6-12. When such a change takes place, it
begins with class 1 enrolments first converging to the age, say 6 years.
This is the goal towards which the efforts are to be directed in the
future. Thus for boys in 1983, it is assumed none will be found in
the ages 8 or above in class 1. It is also assumed that all primary
school children aged 6 years will belong to class 1 plus 20% of those
primary school boys aged 7 years. The latter figure is chosen arbit-

rarily. Having obtained the values of a;I; for two years 1969, 1983

the intermediate values can be obtained by linear interpolation, These
are shown in Table 17 under boys.

In the case of girls, in 1983 all the primary girls aged 6 years, 40%
of those aged 7 years and 5% of those aged 8 years are assumed to
belong to class 1. Thus we obtain the proportion of class 1 values
for the intervening years. These are also shown in Table 17 under

girls.
Class 1 enrolment :

. . . T T .
Having obtained estimates of 8. and a_, the next step is to

apply thse rates to the corresponding population of males and females.
This is done by applying the rates of Table 16 to the corresponding

values of Tables 12 and 13 seperately for boys and girls. Then the
rates of Table 17 are applied to the corresponding figures of boys and
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the age pyramid in future years to the single age 6 (or to a small
number of central ages such as 6 and 7) will take place. However
there is no data on which we can base the rate at which such a conver-
gence can take place. In other words we do not have a basis through
which we can project the participation rates objectively,

Under these circumstances some assumptions have to be made.
It is important to stress here, that these assumptions while true in
their qualitative character need not be true or are unique in their
value. We note first that this process of convergence of age pyramid
will be more in the case of boys than in the case of girls,

Accordingly, among boys it is assumed that by 1983 there would
be none in primary schools aged 13 or above. That is the primary
school boys in 1983 are expected to belong to the age group 6-12. (In
reality this could be achieved sooner or later or not at all). The
second assumption is that the participation rates in 1983 for ages 6
to 12, will be those shown in the last column of Table 16. Thus we
have two sets of rates for boys one for 1969 and another for 1983.
We can interpolate these two columns to obtain the primary participa-
tion rates for intervening years. These are shown in Table 16 under
boys.

In the case of girls (Table 16) it is assumed that in 1983 there
will be none in the primary schools aged 15 years or more. This is
done because, it is believed that among girls it may not be possible to
converge to the age distribution 6-12 by 1983. This assumption is
purely arbitrary. It is only made to reflect the expected difference in
the speeds of convergence to the primary age group 6-12 between boys
and girls. Also the number girls entering primary school in 1983 of
ages 13 and 14 are assumed to be much smaller than those of 1969,
though they are not zero as in-the case of boys. The participation
rates of girls in 1983 for ages 6-12 are those shown in Table 16 in
the last column under girls. The rates are higher than those of 1969
girls but lesser than those of boys for 1983. As in the case of boys
the participation rates for the intervening years are obtained by linear
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any smoothing. But this does not mean that the reporting of females
is better than males. As the over all pariicipation of girls is small
the errors even if present will not show up easily.

These participation rates (s‘( 3) shown in Table 14 for boys and

“*9
girls are taken as the estimates for the year 1969-70.

The next thing needed is the estimate of the proportion of boys
and girls in class 1 (arf ). In Table 15 the enrolment of boys and

girls in class 1 and primary sections are shown by age based on the
reported statistics for the year 1969. From these figures the propor-

tion of class 1 enrolment for boys and girls can be obtained.  The
proportion of girls in class 1 is greater than the proportion of boys in
class 1 for most of the ages. This can be due to increased enrolment
of girls than boys in 1969 as compared to the past, These are taken
as the estimates for the year 1969,

‘Future trend :
Having obtained the estimates for the year 1969-70 we now

proceed to obtain such estimates of (Prf j } anr (a'f ) for all future

years.

From Table 14 we notice that a large number of overaged children,
especially boys attend primary school. In Table 15 we note that there
are 2.3% of boys aged 14 among primary school children in class 1.
The corresponding figure for girls is 1.6%. Now we have to see
whether such a pattern could continue in future. It is not necessary
to emphisize the disadvantages of late entry into class 1. Tt is also
believed that Government of  Libya wants that all children should
enter class 1 who are aged 6 years. This can be achieved by creating
a consciousness among the masses about the importance of education
in general and the entry to school at the right age in particular. It is
believed that the Government of Libya is already taking such steps.

It is therefore reasonable to expect that a gradual convergence of
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First the enrolments in each class of the primary, preparatory and
secondary sections in Libya for the academic year 1969-70 are obtained.
Thus T starts from 1969,

Using equations (1) and (2) we first obtain the enrolment in class
1 for each of the years 1969 to 1983. Then using equations (3) to (6)
we can obtain the enrolment in all elasses 2 and above for the year
T-+1=1970. By repeating the same process we can obtain the enrol-
meni in all future years.

Now it is necessary to obtain the values of various inputs used
in equations (1) to (6).

Input values :
Estimates for 1969-70 :

For the estimation of class 1 enrolment we first need the participa-
tion in primary schools by age. In Table 14 the estimated male and
female population in 1969 by single year of age is shown. These are
obtained from the high level population prejections mentioned earlier.
In the same table the reported primary enrolment in 1969 for males
and females is presented. From these figures the age specific primary
participation rates are cbtained for males. A look at the figures show
that the participation rates for ages 9 and 10 are more than 1. This
could happen either due to understimation of the population or age
reporting errors in school enrolments. Even if age reporting errors
are there, these have to be minor because the participaation rates even
for the neighbouring ages are high. It is possible both errors could
have taken place. TFor this reason, the reported primary school enrol-
ment for boys has been adjusted for age reporting errors in the middle
ages 8 to 12. Making use of these adjusted figures ¢ adjusted * age
specific participation rates are obtained. These are shown in the last
column,

In the case of females, the participation rates appear smooth
even with reported enrolments. And hence there was no need to use
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tion rates in primary, preparatory and secondary sections in class j

and year T.

We have

Il

T
.t + Q
) —
2,4,5,6,
879,
11,12

P N 0 8
PT e e e (2)
pT N €3

“The enrolment for classes 7 and 10 which are the first year classes of
preparatory and secondary schools are obtained seperately.

T+1

T+1

Eq

T+1

ElO

(4)

(5)

(6)

Where e and e are proportion of graduates entering into preparatory

and secondary schools respectively.
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both by age and class are deferred to another paper as mentioned
earlier). In preparatory and secondary school education there are a
number of technical and vocational courses along with the academic
courses. No attempt is made to split the enrolment in preparatory and
secondary education into these various branches. Such an analysis is
postponed for future work as a number of relevant data are lacking,

For the purpose of projection only the government day school
enrolments are used. As stated earlier the enrolment under private
school is negligible.

Model :
Define (the following symbols apply both for boys and girls).
P:‘ Population at age x in year T,
Sx ; : Participation rate at age x in class j of the primary
section in year T. This is equal to (enrolment in j th
class with age x) / (Population aged x).
S:‘ : Participation rate at age x in all classes of the primary

section in year T.

Q;r Enrolment in jth class in the year T.
a:‘ :  Proportion of class 1 school boys or girls out of all
primary school children of age x.
E;r New enrolments or beginners in class j in year T.
T . T T .
GP GR GS : Graduates of primary, preparatory and secon-

dary sections in year T.

T T T . . .
8p » 8R and gg are graduation rates in primary, preparatory and

secondary sections. r~ d and p~ are repeaters dropout and promo-
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The same procedure is applied to derive the single year school
populations for males and females. The results are shown in

Table 11.

‘The values corresponding to each single year age for every acade-
mic year between 1964-84 are obtained by linear interpolation. Actually
linear interpolation is not very accurate and the results themselves
indicate this. However, to save heavy computation and time, the linear
interpolation is wused.

There is an alternative and more accurate method of interpolation
available. The population aged 0 at time t will become aged 5 at time
t+5 and 10 at time t410. Thus we have three values of a function
at three equal intervals of time. By making use of three point interpo-
lation formula the population in individual age groups can be obtained.
However for the present method this approach is not used.

The results of the linear interpolation are shown in Tables 12 and
13. A look at these tables indicate that linear interpolation is not
satisfactory. In some cases the population aged X at time T is equal
or greater than population aged X-+1 at T-+1. This is not correct.
However, the magnitude of the error is small. No effort is made to
apply any corrections because their impact on the final results are
expected to be negligible.

6. Method of Projection of School Children

The projection of school enrolment is done in two stages. In the
first stage we derive the enrolment to class 1 in each of the years
1969-1983 the period in which we are interested.  After obtaining
class 1 enrolment, making use of repetition and promotion rates, the
enrolment in higher classes are obtained. Before we proceed into the
details of these steps, some assumptions on which the projections are
based are to be mentioned.

In the present paper only enrolment by class are obtained. These
cnrolments are not subdivided into ages. (The projected enrolments
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Karup-King formula for obtaining single year values for the last group,
for data given in five year age groups,

Wsx—10 Vsx s Vsx
P —.032 144 .088
3%
P_ . —.024 088 136
ox+1
P5x+2 —.008 015 192
P5x>§—3 .016 —.072 256
P5X+4 .048 —.176 328
W5V = Population aged 5x to 5x+4 and
Px = Population aged x.

The above multipliers should be applied to the Population in five
year age-groups given earlier. ~We shall obtain the single year popu-
lations in the age range 6-17. For this we need age groups 5-9 to 15-19.
The age group 5-9 is called “first group’ and the age group 15-19 is
called ‘last group’. The rest of the age groups are called °middle
groups ’ To obtain single year populations we use the corresponding
panel of multipliers.

For the purpose of illustration, say, we need male population in
1964 corresponding to age 6. This age falls in 5-9 age group and
hence we choose to apply first panel of Karup-King multipliers, Here

WS\' = male population in 1964 aged 5- 9 = 1139
W5X+5 = » » 10-14 = 938
W5X+10 = » » 1519 = 802
P = male population at age 6

5x+1

I

256(W  )—.072 (W5x+5) +.016 (W5x-+10)

.256x1139—.072x938+.016x802
237.

I



A STUDY OF FUTURE SCHOOL ENROLMENTS IN LIiBYA 1863-1983 25

etc. are obtained by linear interpolation of the values at five year
intervals,

To obtain single year population from five year figures the Karup-
king interpolation formula is used. In the following Karup-King
multipliers are given.

Karup-King formula for obtaining single year values for the first group
for data given in 5. year groups (Newtons formula)

w w W

5X 5X45 5X-+10
P .328 —.176 .048
5x

P 5x+1 256 —.072 016
hJ ———e

F 519 192 .016 008
P .o 136 088 —.024
P5x—|~4 .088 144 —.032

Karup-King formula for obtaining single year values for the second to
the last but one group for data given in five year age groups.

w W W

5X—5 5X 5X-+5
P 064 152 —.016
5x

P 51 .008 224 — 032

_ 9 —
P5x+2 .024 .248 024

— 039 24
P 5x--3 032 224 .008
P —.016 152 064

5x+4
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constant during the whole period. For details the reader should refer
to the paper mentioned earlier.

In the following the male and female population in Libya for the
school ages, under high projections are shown.

(Figures in hundreds)

Age SEX 1964 1969 1974 1979 1984
group

0- 4 M 1473 1616 1891 2268 2719

F 1377 1580 1847 2213 2651

59 M 1139 1371 1519 1792 2167

F 1074 1283 1487 1754 2119

10-14 M 938 1119 1350 1499 1772

F 885 1055 1264 1468 1736

15-19 M 802 924 1104 1336 1483

F 722 871 1041 1252 1454

20-24 M 688 783 905 1087 1318

F 632 707 855 1027 1238

Source : Venkatacharya, 1972. Table 12.

Making use of the above Table it is necessary to obtain the single
year population figures corresponding to each year. The 1964 census
was taken in the month of July and hence the years we refer thoughout
the paper are nearly academic years. The academic year in Libya
starts in September of each year. No correction is applied for the two
month-difference.

The derivation of single year populations is done in two stages.
First, the single year of age population for ages 6 to 17 are obtained
for males and females by interpolating between the above mentioned
five year age groups. Thus we obtain the single year population cor-
responding to each of the years 1964, 1969, 1974, 1979, and 1984.
Later the single year school population for years between 1964 to 1969
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5. School Age Population by Single Year Age

One of the basic data for obtaining the future school enroments
is the single year population of school age children. In some of the
previous models the single year population of school age children are
obtained by using simple but less precise relationships. In the present
paper more attention is paid to the problem of obtaining single year
population figures of school age children by using population projec-
tions obtained by component method of projection

Population Projections :

Population projections for Libya for the period 1964-84 have been
obtained earlier (Venkatacharya, 1972). These projections provide
male and female populations by five year age groups at five year
intervals.

Three sets of assumptions are made regarding future fertility and
mortality patterns for Libya corresponding to low, medium and high
projections. In these projections the in-migration to Libya in future
has been exculded. As it is known that Libya is attracting a large
amount of labour force at various levels, it is likely that the above
mentioned population be on the low side. For this reason in the present
work only high level of projections are used.

It is assumed-under high level projections-that the female expecta-

. . . o -
tion of life at birth ( "e ) will increase at the rate of 2.5 years for
(8]

every five years during 1964-74. From and after 1975 the female 0'eo

is expected to increase at the rate of 3.75 years at the end of every five

years. The corresponding rise in maleoeowill be 2.26 years and

5.39 years respectively.

Regarding fertility it is assumed that the level of fertility remained
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Education. The discrepancy between the reported enrolment of boys
iIs more significant.

Another point is the total primary enrolment, including adult age
groups is only slightly greater than the reported figure of the Education
department. The figure of the Ministry of Education is supposed to
contain only children and not adults. As such there seems 1o be some
error of reporting in one of the sources.

It is difficult to state which source is correct. The participation
rate of boys and girls aged 6-14 based on citizen population, derived
from 1964 census statistics yield 48% for boys and 21% for girls.

6-14 Boys in primary school 85297
Total boys 177548
(Citizen)
participation rate 48%
Girls in primary school 34440
Total girls 161398
Participation rate 21%

These participation rates are low and seem to be not very much
off the mark. However, if we estimate participation rates for the total
population instead of citizen population the participation rates for boys
and girls turn out to be 49% and 23% respectively.

If we compute using the reported figures of Ministry of Education
one obtains higher participation rates. Based on total populations the
participation rate of boys (aged 6-14) turns out to be 70% and the
participation rate of girls (aged 6-14) turns out to be 20%. Thus
while the participation rate for girls was close to that observed in
census statistics, the rate for boys differs much,

The participation rate of 70% for boys, may be higher than that
could be expected in a country like Libya with desert environment.
However since the age distribution of the primary school children in
Libya extends over many ages, the rate is expected to be higher.
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projections and is not likely to affect the results to such an extent
as to explain the above difference. The second reason is also not very
likely. But there could be some errors at the time of compilation if
at all such errors occur. The third seems to be the well known
phenomenon of preference in age reporting. However the heaping in
three consecutive ages of 8, 9, 10, without any significant dip in the
ages 7 and 11 shows that even if age preference prevailed, it could
operate at a low level. These aspects only indicate that there are
some deficiencies in the reported data, though their magnitude is not
known. This problem really deserves a full study.

Another point of difference is to be found in the reported enrol-
ment of 1964-65 in the Census and reported statistics of the Ministry
of Education. In 1964 Census the number attending primary school
by age groups for boys and girls are given in the following table.

Age Group (1964-65)

Not
6-14  15-19 20-24 25-29 30-3¢ 35-39 40-44 454 Stated Total
Boys 85207 18624 10765 8311 5151 3848 2607 3298 79 137980
Girls 34440 5458 1749 858 342 214 92 174 17 43344
Total 119737 24082 12514 9169 5493 4062 2699 3472 96 181324

Also for the period 1964-65, the Minisiry of Education gives the
enrolment in primary schools. From Table 1 we note that during
1964-65 the number of boys and girls enrolled in primary schools are
136,293 and 32,898 respectively. Also we know that the age distribu-
tion of boys and girls extends from age 6 to age 17+. Therefore the
primary school enrclment in 1964-65 can be estimated from census
data by adding the reported enrolments for age groups 6-14 and 15-19.
The figures for boys and girls turn out to be 103921 (=85297-18624)
and 39898 (=34440-+5458). The figure for boys when compared to
the figure of Ministry of Education Statistics falls on the low side. The
figure for girls falls on the high side of the figure of Ministry of
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From the above table it is clear that not only the magnitude of
private schools is small, but also their strength decreased between
1963-64 and 1967-68.

As it is well known, before using any data one need to evaluate
it. This means identification of reporting and other errors in data.
Later the data needs correction and adjustment for these errors. As
the detailed (cross-classified) data of school enrolments are not availa-
ble for a reasonable number of years, evaluation of data becomes
difficult. In the present section only a couple of observations regarding
the accuracy of the reported data will be made.

It is very well known that in developing countries such as Libya, age
reporting errors are common. Further age plays an important role
in the school population projections. In Table 10 the reported primary,
preparatory and secondary school enrolment in 1969-70 is presented by
age of student. In the same table the total number of students attend-
ing school by sex and population by sex in 1969-70 are also shown.
As is to be expected the population attending school of a given age
should be less than the total population at the specified age.

This holds true in the case of girls. This is due to the fact that
the female participation rate is small. However in the case of boys
this does not hold. The school enrolment for boys at age 8,9 and 10
exceed the total population reported in 1969-70, This cannot be true.
There could be three possible reasons for this (i) the projected popu-
lation of Libya (High level) used here could be on low side of the true
population in 1969-70. (ii) There could be over statement of enrolment
of boys in 1969-70 and (iii) There could be age heaping or preference
for ages 8,9 and 10 in reporting the age of school children. It is also
possible all three of the reasons might have operated in various
degrees.

It is possible that projected population of 1969-70 to be on the
low side, because the effect of migration is not comsidered in those
projections.  Still the magnitude of this is going to be small in high
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Statistics, regrading education in Libya can be found from the
publications of the Ministry of Education, Government of Libya (1966).
In these publications, school enrolment by age and class are provided
for some years. Some data on repeaters is also available.

However there seems to he not much of utilization and evaluation
of these data were made. There were some deficiencies as always to
be found in the statistical system of any developing countiry. But a
number of efforts are made to organize the statistical system and its
administration. A number of U.N educational experts have cintributed
towards this work. (Le seelleur, 1963 ; Young, 1969 ; Anderson,
1971). As a result of these efforts the educational statistics in recent
years are believed to have improved.

Though imperfect, educational statistics are available for Libya
for about ten years. However statistics for purposes of comparison
are available only for the Ministry of Education day schools. As the
public schools account for a majority of the total schools the problem
of comparability is not great.

Distribution of primary school students by private

and public schools 1963/64 - 1967/68

Year Number of students
Private
Public Private Total Percentage
1963-64 153952 5009 158961 3.2
1964-65 170188 5403 175591 3.1
1965-66 191774 5500 197274 2.8
1966-67 215841 5442 221283 2.5
1967-68 252001 4566 256567 1.8

Source : Ministry of planning, Census and Statistics, Department

Statistical Abstract, Libya 1968.
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to provide a complete set of school population projections,

Werdelin also felt that the birth rates used by Le seelieur are on
the low side. He first obtained the future total population by using
two equations, one a quadratic expression (y = 1078710 -+ 10710x
+ 834x%) and the other a geometric progression (y = 1088873

(1 +.03) . The first equation provides population estimates having
an annual rate of increase of 1.1% and the second one an annual rate

of increase of 3.0%. After obtaining the total population, the popu-
lation in the school age by assuming - under the low projections - that
the population aged 6-11 is 14.6% of the total population and 17%
under high projections. The populations at individual ages 5, 6, ......
15 are obtained by interpolating the population in the five year age

groups. Thus the single year population under low and high projec-
tions are obtained.

From the single year population the enrolment in class 1 is
obtained. For this it is assumed that after a certain year the enrol-
ment to class 1 will consist of entirely of population aged 6 years (for
low projections it happens from and after 1964 / 65 and for high
projections from and after 1967/68). After obtaining class 1 enrol-
ment the enrolment in higher classes is obtained by assuming certain
class progression ratios.

4. Avadilable Data

For the purpose of projecting the school populations. One needs
two types of data. The first type is the demographic data and the
second type is educational data,

The demographic data is needed to derive future populations of
school ages. For this we need the initial population by age and sex
and future trends of fertility and mortality rates. These can be derived
from census data and some socio-economic surveys. Here no attempt
is made to discuss about the demographic data. Such a discussion
could be found elsewhere (Venkatacharya, 1972).
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But this need not necessarily hold in all cases. The class ratio based
on published enrolment figures when happened to exceed one (Table 9),
there is a tendency to conclude that reported statistics are inaccurate.
However where there are high reptition and drop-out rates it is likely
that the class progression ratio exceed one. This factor also tends to
underestimate the predicated enrolments.

""Manfud Ayad (1971) has obtained projected primary school
children for the period 1970 / 71 to 1984 / 85. As class progression
ratios for 1960/61 to 1969/70 based on reported enrolment statistics
did not show any consistent pattern, the approach of using class prog-
ression ratios is given up. He obtained ‘intake ratio’ ie. class 1
enrolment by population aged 6 to 10 years, for the period 1960/61 to
1969/70. This pattern is then projected beyond 1969/70 in a geomet-
ric progression. Later regression lines of enrolment in class 2 to 6 on
class 1 enrolment are obtained for boys and girls seperately. Making
use of these regression lines enrolment of boys and girls in the classes
2.6 as a whole has been obtained. To these enrolments in classes 2-6,
the class 1 enrolment has been added to obtain the total enrolment in
classes 1 to 6, i.e. primary school enrolment. Making use of these
regression lines enrolment of boys and girls in the classes 2 to 6 as a
whole has been obtained. To these enrolments in classes 2 to 6, the
class 1 enrolment has been added to obtain the total enrolment in
classes 1 to 6, i.e. primary school enrolment. Making use of the
student / teacher ratio, the future estimates of required primary school
teachers are derived. The method of using the regression lines for
the ratio of enrolment of class 1 to classes 2 to 6 suffers to some extent
from the criticism made earlier in connection with the linear trend for
the ratio of relative births to beginners to class 1.

Ingvar Werdelin (1964) has started with a critical examination of
the Le seeleur’s method and illustrated an alternative method. He
pointed out in his paper the limitation of using linear trend in Le
seelleur’s method, as discussed earlier. Werdelin has obtained pro-
jections of only boys, with a view to illustrate his method, rather than



16 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

out projected class room requirements. Also making use of certain
student / teacher ratios he obtained future teacher requirements.

The basic method used by Le seelleur is over simplified and the
numerical inputs used are not sufficiently accurate.  The projected
enrolments obtained by Le seelleur depend predominantly on two
values (i) the estimates of births and (ii) grade progression ratios.

The estimates of birth rates used by Le seelleur are almost out
of range of any probable birth rate estimates for Libya. Le seelleur
used a birth rate of 30 per thousand population, for Libya in 1962-63.
This estimate is based on vital statistics, which are universally known
to give underestimates in developing countries. The true birth rate
for Libya around 1963 should be in the range of 46-49 births per
thousand population.  (Venkatacharya, 1972 ; Cairo Demographic
center, 1970). Thus the births and relative births estimated by Le
seelleur are expected to be greatly underestimated,

The second point, which is also raised by Ingar Werdelin in his
paper, is the development of linear trend for the ratio of relative
births and beginners to class 1. The question is not so much about
the linear trend itself, but the validity of the assumptions underlying
the linear trend. Two important aspects have a bearing on this point.
Firstly the age distribution of class 1 beginners ranged from 5 to 17
which is quite undesirable. It is desirable and is likely that the age
distribution may converge to a single year of age, say 6 years in future
in a gradual manner. If such changes take place, it is not true that
the linear trend can hold.

There is another important aspect in the primary school education
of Libya, which has been already stressed. This is connected with
the repetition and drop-out rates. Le seelleur assumed (Table 6 page 10
of his paper) all the grade progression ratios to be less than unity.

{*) Le seelleur used the word ’'grade’ instead of ’class, Ingvar Werdelin also used
the word ‘grade’ following Le seelleur, The word ’class’ has been used
through-out this paper.
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t

attempt to project the school population and related educational inpuis.
Mahfud Ayad (1971) obtained future estimates of primary school
teachers in Libya (1970-80) through the projected school populations.
Ingvar Werdelin (1964) has worked out school enrolments for boys
in Libya for the period 1963-75. Young (1969) also obtained illustra-
tive projections of educational enrolments. Some projections are
obtained by Zuied (1972) for school enrolment for Libya, making use
of a computer model.

In the present section a brief review of the methodology employed
in some of these works will be given. However no details will be given
of the numerical results obtained.

Le seelleur first obtained the future population of Libya by sex,
starting from the year 1954. Using these population figures and assu-
med future birth rates he obtained absolute number births by sex in
each of the academic years during the period 1950-75. As he found
that pupils who enter class 1 of the primary school predominantly
consisted of 6, 7 and 8 years only he obtained the total number of
births in the years T-6, T-7 and T-8 where T is any given year. This
total is ecalled by him as “ relative births ” and refer to year T. He
also obtained new pupils or beginners in class 1, making use of
reported enrolment and repeater rates for some years 1958-1963. He
then computed the ratio between the relative births and beginners to
class 1. He then assumed that development of this ratio in future
will be linear. Making use of two linear trends, one for boys and one
for girls, he obtained future class 1 beginners and also enrolment.

To obtain enrolment in other higher classes he obtained grade
progression ratios. A grade progression ratio is the ratio of enrolment
in the class in T th year to the enrolment in (i-1) th class in (T-1)th
year. Making use of these ratios - assumed to remain constant in
future he obtained the enrolment in elass 2, 3, 4, 5 and 6 in the
academic years during 1963-75.

Making use of certain student density (students/class) he worked
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between science and Literary graduates, In 1967-68 the number of
Literary graduates were nearly half of science graduates. But in
1969-70 the Literary graduates were 70% of the Science graduates.

Students per class :

In the following table the number of students per class in 1969-70
secondary schools are shown :

Secondary Class Students Classes Students/Class
1 3612 111 33
2 (Literary) 701 26 27
2 (Science) 1677 62 27
3 (Literary) 740 27 27
3 (Science) 1574 55 29
Total 8303 271 30

The average number of students per class is 30. This is a
satisfactory value for the density of students in secondary classes. As
seen in the case of primary and preparatory sections, the density is
highest in the first year, but decreases as we go down the third year.

3. Review of School Population Projections for Libya :

School population projections for Libya have been worked out by
a number of authors at various times. However the present author
could obtain some of them only. Projection of school population for
Libya is not simple. There are two important reasons for this. One
is lack of sufficiently accurate data (especially about age) over time.
This of course is a common defect with most of the developing count-
ries. The second is due to certain peculiarities of the Libyan school
education with a Jarge number of overaged children, heavy repetition
and drop-out rates,

Le seelleur (1963), UNESCO expert, obtained school population
projections by class in Libya for 1963-75. This is a comprehensive
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Repetition and promotion :

Table 7 gives the break-up of freshers and repeaters in the
secondary school in 1969-70.  About 17% of boys and 8% of girls
were repeaters. The proportion of repeaters varies from first year
to third year. These repetition rates are lower than those in prepara-
tory levels.

The number of students appearing and passing in 1969-70 in the
secondary schools is shown in Table 8. The pass percentage in science
subjects is found to be generally better than that of literary subjects
both for boys and girls. Between boys and girls, girls appear to have
a better pass percentage than boys. The general percentage of passes
is quite low, in the neighbourhood of 50%. Enough attention should
be paid to this problem so that in future percentage of passes increases.

The following table presents the number of boys and girls gradua-
ting in 1967-70 (Maya Prasad, 1971, p. 14) :

Science subject :

Boys 601 (92%) 686 (92%) 817 (91%)
Girls 52 ( 8%) 61 ( 8%) 82 ( 9%)
Total 653 147 899

Literary subjects :

Boys 279 (87%) 434 (84%) 538 (85%)
Girls 43 (13%) 84 (16%) 97 (15%)
Total 322 518 635

The increase in the number of graduates in Literary subjects has
increased more rapidly than the graduates with science subject. The
number of Literary graduates in 1969-70 is almost three times that of
science graduates. One other point of interest is the decreasing gap
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Sex-ratio :

The number of boys and girls in 1969-70 in the various secondary-
classes are shown below.

Secondary classes Boys Girls Total
1 3120 (86.4%) 492 (13.6%) 3612

2 (Literary) 558 (79.5%) 144 (20.5%) 701

2 (Science) 1524 (90.9%) 153 ( 9.1%) 1677

3 (Literary) 586 (19.2%) 154 (20.8%) 740

3 (Science) 1446 (91.9%) 128 ( 8.1%) 1574
Total 7234 (87.1%) 1071 (12.9%) 8304

One of the interesting point is that the proportion of girls compared
to boys is small. The overall percentage of girls is about 13%.
This is quite small. Much needs to be done to encourage female
secondary school education.

The number of boys in science subjecis is more than double that
of boys in literary classes. This is an encouraging sign. However in
the case of girls, the science subjects does not seem to attract many

of them.

Age-Structure :

Table 6 presents the number of boys and girls by age in the
various classes of the secondary school in 1969-70. The boys and
girls range from age 14 to 21. The normal age for the secondary
education is 16-19, About 15% of boys and 20% of girls are 16
years or less. About 34% of boys and 42% of girls are above age 19
in 1969-70. Thus we find quite a significant proportion of students
are overaged in the secondary schools. This type of age structure is
a result of delayed education both at primary and preparatory levels ;
and also due to repetitions and failures,
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boys and girls are 40% and 46% which are low and have to be
mmproved in future. The turn out of preparatory graduates has been
growing at a slower rate. The preparatory graduates during 1967-70
are shown below.

Boys Girls Total
1967-68 3932 451 4382
1968-69 4617 467 5084
1969-70 4586 529 5115

Students per class :

An estimated number of 151 preparatory schools for boys and 26
for girls with 1115 classes were running in 1969-70. The number of
students per class works out to be 33. This is again quite satisfac-
tory. As mentioned earlier, there can be some variation in these
number from one school to another. The number of teachers in the
preparatory schools in 1969-70 were 2447 giving a ratio of 15 students
per teacher. This student / teacher ratio is also quite satisfactory.
Also it is mentioned that the qualifications of the teachers is quite
satisfactory, thereby ensuring a good quality of education. (Maya
Prasad, 1971, p. 9).

Secondary School Education :

As mentioned earlier statistics for secondary school education

were also not readily available. In the present paper only the statistics
for 1969-70 published by LL.O expert have been used.

The growth of secondary school education has also been significant,
In 1962-63 an estimated number of 2799 students were in secondary
schools. This figure grew slowly till 1964-65 and by 1969-70 it reached
a value of 8304. This is a considerable progress. The growth of
secondary school education takes time as it has to follow correspond-
ing increase in primary and preparatory school enrolments.
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The proportion of girls in preparatory level varies from class to
class. The percentage of girls in class 1 is about 18% and in class
3,11%. This is due to drop-outs in the preparatory section. It is
likely that the drop-out of girls is more than that of boys.

Age distribution :

Table 6 presents the age distrubution of boys and girls in prepa-
ratory schools. Both boys and girls range from ages 11 to 21. This
is quite unsatisfactory. The normal age group for preparatory educa-
tion should be 12-15 years. About 9% of boys and 11% of girls
enter class 1 of preparatory at ages 12 or less. That is about 90%
of the pupils enter the preparatory late. This is due to their late
entry and repetition in primary classes. About 60% of boys and 40%
of girls of the preparatory level are 16 years or older. This clearly
focuses the problem of overaged students. However unless the over-
age problem at primary level is corrected, the overage problem at
preparatory level cannot be rectified,

Repetition and proemotion :

Table 7 presents the distribution of freshers and repeaters in
preparatory classes in 1969-70. Out of 10609 boys in the preparatory
classes 5835 or 19% are repeaters and 81% are freshers. In the case
of girls out of 1707 girls in preparatory level 13% are repeaters and
87% are fresheres. The proportion of repeater girls is less than
repeater boys.

The proportion of repeaters among boys and girls varies by
class. The highest repeater rate is found in class 3 for boys and girls.

The number of boys and girls appearing and passing in the pre-
paratory classes are shown in Table 8. It is clear from this table
that the pass percentage among girls is better than boys. The pass
percentages of boys of 40% - 48% during 1967-1970 is low. Also
there appears to be a trend of decreasing pass percentages both for
boys and girls during 1967-70. In 1969-70 the pass percentage for
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It is estimated that there are about 11,122 teachers out
of which 2479 are female teachers in 1969-70. Therefore number of
students per teacher works out to be 28. This is also quite satisfac-
tory. As mentioned earlier this ratio is likely to vary between towns
and rural areas.

Preparatory School Education :

Statistics of preparatory schools could not be obtained readily.
Most of the observations made here are based on the statistics reported
in LL.O expert’s report for 1969-70 (Maya prasad, 1971).

The enrolment in preparatory schools has gone up very much
between 1962 and 1969. In 1962-63 an estimated number of 15,522
students were in preparatory schools and this number increased to

36,316 in 1969-79.

Sex-ratio :

The following table shows the number of boys and girls in

preparatory schools in 1969-70.

Preparatory class Boys Girls Total
1 14628 3190 17818
2 8558 1579 10137
3 7423 938 8361
Total 30609 5707 36316
(84.3%) (15.7%) (100.0)

It is clear that the number of girls in the preparatory classes is
very small (about 16%) compared to boys. This percentage is poorer
than in primary schools. Much of this is due to the social practices
and overages in primary schooling. This situation is likely to change

in future.
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While the turn out of graduates up to 1964 was not satisfactory,
there was a considerable increase in the number of graduates after
that date.

The pass percentage of primary school children is satisfactory.
In 1969-70 out of 23308 pupils 14,121 pupils succeeded in the exa-
mination giving 61 % pass rate. In 1970-71 the percentage is estimated
to be about 70%. These percentages can be improved in future,

Students per class :

The number of students in 1969-70 in the primary school in each
class is shown below.

Class Students No. of classes Students/class
1 96419 2558 37.69
2 59539 1946 30.60
3 53521 1794 29.93
4 42278 1496 28.26
5 35781 1255 28.51
6 23308 927 25.14
Total 310846 9976 31.16
Source : Maya Prasad (1971)

There are about 1224 primary schools in 1969-70, with 9976
classes. The ratio of students per class turns out to be 31.  This
figure is quite reasonable. The density of the students varies from
class to class. The highest number of students are in class 1 and
density decreases gradually at higher classes.

However it appears that there is some variation in the density of
students per class in towns and rural areas. “ The class rooms in
elementary schools in cities, for example may contain up to 60 pupils,
in villages and rural areas they may not exceed 15 ” (Ministry of
education, 1966, Document 3, p. 21).
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64- 65- 66- 67- 68- 69-

Boys 40641 27513 24621 23621 22933 18603 54.2
Girls 12943 11805 9616 7741 6644 4706  63.6
Total 53584 39318 34237 31362 29577 23309  56.5

Source : Table 1.

A rough approximation of the educational wastage is obtained by
expressing the decrease in the class 1 pupils as they proceed towards
class 6. From the above table we note that for the cohort of boys
entering primary school in 1959-60 the wastage is 58% and for girls
85%. The wastage for the 1960-61 cohort comes out to be 61% for
boys and 78% for girls. For the 1964-65 cohort the wastage is 54%
for boys and 64% girls. Thus we notice a steady decreasing trend.
The wastage is expected to decrease further in future years.

It is to be noted that the above estimates are only rough estimates
of educational wastage. Because some pupils who drop-out and leave
the school might later return to school and hence the above estimates
are expected to be on the high side.

Another way of looking at the wastage is to examine the out-turn
of primary school graduates. The following table shows the number
of pupils in primary schools and the turn-out of graduates. However
this is only a rough and indirect way of showing latent wastage.

Enrolment Graduates
1961- 123433 6193
1962- 131098 6648
1963- 145195 6891
1964- 154672 7991
1965- 169191 9552
1966- 192293 9789
1967- 216351 10777
1968- 248731 15035

1969 270617 14121
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significant percentage. The percentage of repeaters varies from class
to class. 1In the first class about 31% of boys and 29% of girls were
repeaters,

The number of pupils dropping out are also of significant propor-
tion in Libya. Table 5 presents dropouts for some years. There are
many gaps in the table due to errors in the data. For boys in 1964-65
the dropout rates are quite significant. In the first class 22% of boys
are dropouts in 1964-65 and this figure fell to 13% in 1968-69. The
dropout rates for boys in classes 4 and 5 also decreased between 1964-65
and 1968-69. The dropout rate for girls in 1965-66 was 19% and it
decreased to 12% in 1968-69. There is a decrease observed in classes
3 and 5. However, these inferencs are based on insufficient time series
and too much meaning should not be read into them. The dropout
causes a lot of wastage in education. This can be studied by making use
of the data in Table 1. By following a cohort of primary pupils till
they pass out of the primary school we can infer wastage in education.
The following table illustrates this point.

Class
1 2 3 4 5 6 To
Years wastage
59- 60- 61- 62- 63- 64-

Boys 27336 18641 17057 14981 13949 11395 58.3
Girls 9654 8136 3891 2986 2096 1415 85.3
Total 36990 26777 20948 17967 14045 12810 65.3

60- 61- 62- 63- 64- 65-

Boys 30510 20130 19355 16661 15558 11966 60.8
Girls 9830 5446 4293 2744 2487 2178 118
Total 40340 25576 23648 19405 18045 14144 64.9
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Though the increase in the girls of primary level is significant
there is scope for improvement. In 1969-70 an estimated number of
177 thousand boys and 166 thousand girls are present in the populat-
ion of primary school age. However the ratio of boys to girls in the
primary is nearly 2 to 1.

The sex-ratio in different classes of the primary varies. It is
found that the ratio increases as we proceed from class 1 to class 6.
The pattern of a sudden change after 1965-66 is also observed in this
case as well (Table 1) .

Age distribution :

One of the striking features of the school education in Libya is
overaged pupils. Table 2 presents the age distribution of boys and
Table 3 that of girls in 1969-70. The boys who enter primary school
range from 6 to 14 years. The major portion of the boys and girls
(about 70%) are in ages 6 and 7. There are boys as old as 17 years
attending primary school. The normal primary school age is 5-11
years. In 1969-70, about 26% of boys and 15% of girls of age 12
years and above were attending primary schools. This is a significant
percentage in the case of boys. The main reasons responsible for this
are (i) late entry into primary school, (ii) considerable amount of
repitition and dropout. This is a serious draw back, and the govern-
ment is understood to have been taking steps to enforce early entry
into primary classes. It is expected that in future the age of entry
into primary classes converge to 6 years. However, the wide spread of
age distribution in primary classes will continue for some years
in future, '

Repetition and dropouts :

Table 4 presents the break ap of freshers and repeaters of 1968-70
in each of the primary classes. In 1969-70 out of 203,799 boys in
primary classes 52,905 were repeaters, forming 26%. Among girls
26,918 were repeaters out of 107,047 girls, forming 25%. This is a
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ment has been considerable. In 1965-66, 69% of girls between 6 and
12 years were not attending. By 1969-70 this proportion dropped to
50%. (Maya prasad, 1971 ; p. 4). The estimates of boys and girls
not attending school in 1969-70 based on the projected population
obtained by the author are 6% and 42% respectively. The estimate
for boys is very much less than that of the L.L.O expert and for girls
the decrease less significant. This could be due to either an overesti-
mation of the population in 1969-70 by the I.L.O expert or an underes-
timation of the population in 1969-70 by the author or both. Apart
from the differences in magnitudes, it is clear the proportion not
attending school is decreasing with time,

Sex-ratio :

From table 1 it is clear that the boys out-number girls in all
classes. In 1960-61 there were 3.8 boys for each girl in the primary
school. This ratio reached a peak of 5.8 in 1961-62 and then gradually
decreased to 1.9 in 1969 as shown below.

Number of boys for each girl in the primary school

1960/61 3.8 1965 2.6
1961 5.8 1966 2.4
1962 4.0 1967 2.3
1963 4.4 1968 2.1
1964 4.1 1969 1.9

One interesting point emerges from these figures. The ratio of boys
to girls in primary seition has dropped suddenly from 1965. A look
at Table 1 shows that in 1965 the number of girls in primary classes
has increased greatly. This enormous increase in girls brought down
the ratio. Itis to be noted the year 1965-66 is important because, the
-examination in the first five classes of primary school were cancelled at
that time. This has stimulated girls to go to school. The effect of
.cancellation of examinations has a lesser effect on the boys.
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Primary education :

Growth of education : School entrolments in Libya have increased at
a phenomenal rate. In the early forties, during the British and French
occupation, a rough estimate of 4,900 Libyan children were attending
primary schools. At that time about 50 primary schools and 150
teachers could have been involved in the primary education. In
1950-51 it is estimated that about 22,115 children were in primary
schools. (Ministry of education, Document 1,1966 p. 16). In 1952-53
the school year following independence, an estimated number of 45,000
pupils were in 235 schools (International Bank for Reconstruction
Development). In 1960-61 an estimated number of 123,433 children
were in primary school. The number of public schools in 1960-61 were
estimated to be around 681 with about 5,175 teachers. This expan-
sion in pupils, schools and teachers during a short period of 10 years
is a significant development.

Table 1 shows the reported primary enrolment of boys and girls
by class and academic year. In 1960-61 25,872 and 97,561 girls were
attending primary schools. By 1969-70 the enrolment of boys has
increased to 203799 and that of girls has increased to 107047. The
figure for boys in 1969-70 is double that of the enrolments in 1960-61.
The enrolment for girls in 1969-70 is more than four times the enrol-
ment in 1960-61. This increase over a period of ten years is com-
mendable. In 1970-71 it is reported that about 348,708 boys and
girls were in primary school. These figures clearly indicate the tre-
mendous increase in primary school enrolment in the recent years, If
this trend continues, there will be enormous growth of primary school
children in future and this necessitates equally rapid growth in schools
and associated facilities.

This increase in numbers in primary education is estimated to
have resulted in the reduction of children not attending school. In
1965-66, 32% of boys between 6 and 12 years of age were not in school,
by 1969-70 this proportion dropped to 14%. For girls this improve-
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2. School Education in Libya

The preuniversity education in school is divided into three
sections in Libya. The first section is the primary education. The
primary school education takes six years to complete (assuming no
failures). The normal age of entry into primary school is six years but
in Libya a number of children of higher ages enter the primary school.
This point will be taken up at a later stage. Prior to 1964-65 exami-
nations were held at each class and those succeeding in the examinations
are being promoted to the next elass. Since 1964-65 the examinations
in the first five classes were abolished. Students were automatically
promoted from one class to the next except in the sixth class where an
examination will be held. This change is assumed to have reduced
the drop-outs because of social and economic reasons.

Those succeeding in the primary will be eligible to enter prepara
tory schools. The preparatory education consists of various branches ;
academic, vocational, industrial training, and health training. This
takes three years for academic courses to complete and at the final
year there is an examination.

Those succeeding in preparatory school will be eligible to enter
secondary school. The secondary education also consists of a number
branches : academic studies, commercial, industrial ; agricultural and
applied engineering ; health education ; petroleum engineering ; social
service training ; telecommunication engineering and others. It requires
three years for academic courses, to complete the study and at the final
year an examination will be held. Those succeeding in this examinat-

ion will be eligible to enter university.

In the present paper, we shall be interested in the total number
of students in each class of primary, preparatory and secondary schools
and not in the details of their branch of study. Also since we are
confined to pre-university education we do not touch upon the univer-
sity education. These aspects are deferred to a second report.



A STUDY OF FUTURE SCHOOL ENROLMENTS IN LIBYA
1969 - 1983

By : K. Venkatacharya (*)

1. Introduction

Educational planning is an important phase in the development
planning of any country. This assumes special importance in the case
of Libya. Libya has vast geographic area but only a small portion of
it is inhabited. The population of the country is relatively small
(about 1.8 million in 1969). The country has acquired lot of financial
assets from petroleum deposits and the national wealth is likely to
accelerate in the future. The government of Libya has been taking
many steps to utilize its financial resources for raising the standard of
living of the masses through various development projects including
educational ones (Ministry of education, Document 1, 1966).

It is needless to stress the importance of the school age projections
of a population in its educational planning. For proper planning of
education one needs to plan for future buildings, teachers, laboratories
etc, all of which depend on the future student population. In the
present paper, a set of projections for Libya are worked out for primary,
preparatory and secondary schools for the period 1969-83.

The work of obtaining future school age population by age or class
poses a number of problems most of them originating from either
lack of data or errors in the existing data. For these reasons the
projections of future school age population should be interpreted with
care,

(*) Faculty of Economics and Commerce, Benghazi University, Benghazi.
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