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(oULD WE ACCEPT THE IDEA oF INCORPORATING
A CPA FIRM 7+

Mohamed E, Bayoy **

The article provides the Pros and cong of incorporating a CPA
grm. The writer implicity aicepts this jde

a and supports his opinion,
Several points are discussed. These include

: the accountants’
legal liability, tax considerations, and other advantag

es 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

tases 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 clu.ent., b.ut
also to the third party with whom he has no contractual relationship.

In principle, the accountant is liable to the third party for gross
negligence, :

Most people think that the unlimited li?blllty llis an Lt;ixzz::sat::
aspect of the accounting profession. "I‘lu.: ufntt-ar be fezeﬂi,er pmfesgiom.
this aspect has been added merely m imitation o(ﬁswgaré.led e
There is evidence that unlimited liability has bct.m e it in e
of :\ie sl: piofessions. The writer raises the question abou

e

ue.
ummary of the article written in Arabic on this lS:D S Commerce, Benghaz!
) 4B ?.ecturer in the Faculty of Economics of Wisconsin.
(**) Aas’tsta!::y M. S. in Accounting from the University
University, » B
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accounting profession from such liability. In fact, it hag been
disregarded by the profession in many countries such g .
France, Germany, Italy, Sweden, and Switzerland.

134

In some countries some CPA firms insure against loggeg that y,
arise from liability cases. This provides evidence of willingpeg
disregard the unlimited liability.

to

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

According to Robison, the subject of the unlimited liability g
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 js 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 bhusi-
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 ag a form of
dividends. Therefore it is taxed.

In addition, some governments allow as deductionsg 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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» {dvantages of Incorporation :
¢

. o orations have many other advantages such g -
bility of accumulating large capital, ability to employ

: ;
: ;fl‘icnced employees, and to install modern equipment
i |

For continuity.: clients of a CPA firm, usually prefer to deal with
o sAME firm continuously, so that the cost of the audit will be Jess
ind the degree of security of their business secrets will be higher. ,

continuity,
experts and

Business firms, in general, are growing and becoming more

complex. Thus, CPA firms should grow and be able to grow, some-
imes even faster, so that they may keep up with their developing

dients’ needs. In 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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pstracts are short synopses of articles appeari
Jlowing Pearing in the Ar,

e ﬂ:, geview. They are summarized here for the benefit of thog, who ca::i 2
o ﬂ;lc [ a like manner, each major, English or French article is 5
AT rt.st'T ¢ in the Arabic section, presented
i ort s

e

LESSONS

FROM THE BRAZILIAN ECONOMY
( A SUMMARY )

By :  Professor A, M. El-Beil *
. Area, Population and Growth :

Vith 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 inco.me of
thout § 100 yearly, lived in the north east. Although Brazil has

tremendous resources available and had already started industra]isa'tion
capita income has increased very little
n 1969) as compared with § 1410 in

and $ 1060 in Argentina. Average

fome years ago, yet average per
(from $ 147 in 1950 to $ 231 i

Puerto Rico, $ 1000 in Venezuela .
growth rate for Brazil was 1.4% between 1960 and 1969, compare

with 6% for Puerto Rico 2.5% for Venezuela and 2.6% for Argentina.
0 1or ]

tll living in a constant adventure, two
, Braci], the st e Bl:vout %40 of the people and illiteracy

a
nations in one. Poverty holds

spreads over 35%.
mics at the Faculty of Economics and Commerce, Benghazl.
ono

Ec
. gessor of ;
() E(’;; D, Econ. LONDON)




N ECONOMIC AND BUSIN

9. Urban Explosion & Housing Bank :

Brazilian Cities and specially harbours have become al
overcrowded. Sao Paulo’s population increased from 9 4 mill;
1950 to 9.5 millions in 1973 (20 m, estimated for 1984 With 5 ..
crime rate and industrial pollution. 59% of the populatie, R ];131;?8
cities, compared with only 46 % ten years ago because of the comi;: I
migration of poor families from the hungry northeast. (150 migrazus
reach Sao Paulo every hour). The cities have become s crowdeq lhh
53% of the people have piped water, half of the rest use wells 5,4 u]a:
others have to go to the rivers. The public sewage system gerve, only
a quarter of the population. Better public transport facilities are i
need to carry workers every day into cities. The Brazilian Gy i
trying to solve the problem of over-crowded cities by buildiug ye,
cities, new industries far away from big cities and developing the Weg
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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fourth of the agricultural produets, It contribugeg 159
| one : p. The average rate of consumption i A
LA € i
the ™ 1h.l|[ the normal diet.

T:;t The overcrowded coastal lowlands (40 mileg wide) givey, noy,
i i 5“5&1- cane. ' "
o) A region of cotton and earegls
) The cattle region wheh is ove

ned by dry wealther which ca

.|1if'l’ " s Bivided h .
[ gqor[heust 1S divide 1nto t ree reégions :

peopled by tenapy f
rpopulated and always threate.
uses death to the cattle,
Two factors have saved the Northeast :
(a) Although it produces one-third of
807 of all Brazilian sugar export

armers,

Brazil’s sugar, i exports
§

U. S. A. which is about 600,000 tons
(b) Substantial Govt. grants were paid to

(the entire imports of
).

sugar growers,

The Economic Features of Brazilian Model :

Brazilian ecomomic growth started since 1967 and could have
ontinued but for fighting inflaticon and spending more on social ser-
vices. Statistics show the doubling of the output of steel, electricity
nd cement ; for trebling car production, for raising the value of exports
from ¥ 1.4 billion to $ 3.5 billion ; and for increasing national savings
from 10% 10 20% of G.D.P. (all between 1964 & 1971). .The following

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

" ; i tisfy their wants
The large number of people in Bl:azll needd to satis : e
aud, as a result, demand increases, prices and wages g p - l
. banknotes and economy used to go into spira
Govt used to issuc more ba lared war on inflation and
inflati Since 1965, the Govt. has declared w Bk .
: ;n. ted result of recession, which stopped the rising cost o
:I.le.t g exll; ht relative stability to the cruzeiro. Yet .
. Sy er:lllilc un-employment and the Govt. had to encourage pro-
— e . .
caused unto h tax cutting and other incentives.
Muction throug
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Therefore, fighting inflation was necessary in orde, "
foreign confidence ; to encourage Savil.lgs which coulq ﬁnan];:e&“’@
period projects. The cost of Bank credit was increased apq the O
of money decreased. In 1967, recession started to threatep il bply

and the Brazilian (;ovt decided to tolerate a rate of inflatioy, hi e':_“t‘:n!f
20%, in the hope of reducing that rate to 10% in 1974 (before 193"
the rate was 144% annually) 64
Between 1950 and 1964
whalesale price index (53 = 100) 66 2,177
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 tipe
of spiral infllation ; a matter which is against any sound economic
policy. The unavoidable result was the rising, still, of prices,
Counsumer price index numbers (1963 = 100) show that prices rose to
1,220 in April 1971. The wholesale price index numbers were no
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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[onetary correction means that no one will lose or win thr
if most things with a paper value, are revalued i
Jiving with inflation). évery year

-

.uﬂuliou’
;Tllii ERes
" gncouraging Exports :

10% of Brazilian exports are traditiona] prj

. Prim
rices of whlch. affect the whole economy, For illst:;iep:zdu(:t?’ the
Cfee sumped in 1971 and cost Brasil nearly § 237 m. fu foie,
achange:  The Guvt. started to encourage exports th:ougil -n o

(a) Taxation system to encourage exporters

(b) Improving service i icati
o g A - in l'mrbours, Communications, storing
ystems and reducing freight service.

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

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

Yet there are some 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.
(¢) 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 J.atin America because of the big size of the internal

market.

ment of private investment :

(C) Encourag®
n is an important incentive for investment especially

ductio ‘
Lo his profits in the Northeast or Amazon region.

i {he investor puts
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(D) Increased savings : ‘

Savings were about 10% of G.D.P. in 1969 by ha
because :

ve doubled -

(a) Monetary correction guaranteed income from bap) depﬂosi[s
and commercial papers.

(b) Tax reductions,

(E) Attracting foreign confidence :

Brazil needs foreign capital in order to extract some of jtg tremey,.
dous resources. It is in dire need of capital goods, technology and
hnow haw. By the end of 1971, foreign investments were estimated 4
¥ 3 billion of which 387% for US.A., 11.4% Western Germany, 199,
Canada, 10.4% Britain, 6.6% Switzerland, etc.

{(F) Infrastructure :

This s necessary in order to open new regions for agricultural
investment and building up energy supplies. Between 1963 and 1971
some 35000 K, were Paved. Brazil is now building two very long
roads, from North 1o South and from East to West,

5. Economic growth or re-distribution of income ?

[ ayear), Local
tries suffered from
imported but did

mdustries grew without competition and many coun
Balance of payment’s deficit. Foreign capital wag
not increase employment much,

Celso Furtado, the Brazilian economist declare

d that increaged
productivity was not translated into higher wages i

n order to create
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d and bigger production.  Concentration
a

of income ip
de industri : .
0 O d, would lead to trial stagnation, Since thep b
I‘ 3 he S 5

/1 o ght have grown up, one for growth and the other fo
h"ols-butiou of income. The first school ig championed by the
k trl Minister of Finance, Senhor A. D, Netto and the second is
m.ﬂha;:]lle d by the President of the World Bank, Mr. R. S. Mc Namara,
|1a1r;1;baw was an extremely interesting piece of €conomic material
“e:_s and data, and caused a sensation in Brazil and al] over the
.;auomi ¢ world. ¥rom the Brazilian statistics_, those who got $ 40 per
ot increased from 55% to 60% ; from $ 40 to 90 the 32% was

duced to 1870 and those who got more than $ 180 a month increased
fmm 3,470 to 570.

6 Metals and industry :

In Brazil there are unlimited resources and wealth ; one third of
he world’s iron ore reserves, huge quantities of manganese and many
sther 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
ling coast and wnumerous neightbours, Brazil’s industrial products
creased in 1971 by 11.2%.

Most important industries of Brazil are :

Steel industry :

Production was increased by 28% during 1971 and atcel.factories
Produced more than 6 million tons. The industry needs foreign finin-

ting of about $ 600 millions and is getting it.

Car industry : '
Brazil produced about 516,000 cars and will produce a
; .In T 76rbecause of the big demand. Now there are only 23 cars
illion by 1 Brazilians.  Standardisation and amalgamation took

for every 1000 fore, prodouction was greatly increased.

e
place and, ther
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Electronics :

In 1971 production of ventilators, air conditionerg

rators and record-players was increased by 18%.

ge.

Other industrics such as petrochemicals, shipbuilding textileg g
wood products are flourishing,

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

]

(a) Avoiding fluctuations of imports,
(b) Insuring a high level of employment,
(¢) Maintaining the growth rate,

7. Incentives for industry :

507 of tax payment could be returned if the money is invested i
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

cmployment increased by 3.6% between 1959 and 1971 although the
average rate in the fifties wag only 1.4%.

8. Conclusions :
Brazil should :

1o guarantee markets

for its products and algo to reduce its foreign debs,

(b) Try to control population increage,

(¢) Increase savings in order to

(d) Re-distribute income,

(e)  Use labour intensive machines

(£) Try not 1o live with inflatio
fighting it,

(8) Creation of a fund for each importang good, so thag producers
will not be harmed when prices go down.

increase the rate of investment.

» 10t capital intengjye,
n by changing the methods of



g PRECISION OF POPULATION PROJECTIONS

TH
N " WITH REFERENCE TO LIBYAN DATA

By : A. H. Azzam and M. v El-Bassioun; *

1. Introduction

A population projection is a prediction of g

random vector
risble X[ 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 yeurs 15 2, s ;
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
dre 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 hranching
Process model does not account for any suhstanti.al part-of the observi :
variability in the dynamics of actual populations, i.., source

|

—

- University - Egypt.
*) Of the Institute of Statistical Studies & Research . rggimBenghazl yUnlversity
Currently at the Faculty of Economics and Comm )
Benghazi, Libya.
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deviation (c) is not very important. Using Tm:wegmn pOP'—llazio _

Schweder (1971) has come to the same conclusion as th,, of Sy:edal“
5,

These conclusions of Schweder (1971) while tr.ue s s .
like Norway may not hold entirely for other .countnes_ We “‘i;}?"y
examine whether these conclusions are apphc;fble to a de"elop-lo
country like Libya. We also wish to study the impact of change, Ing

the levels of mortality and fertility on the precision of the pr‘-"iectim::

2. Methodology
The Model : |

The model used in this paper is essentially that of Schwede,

(1971). The initial female population is represented by the vector ,

0
and gives the number of females in various age groups j (j=0,]

., m). (The initial time is t=0. Here t is measured in yean,)
Using the survival and fertility rates P and F, say, we have the following
well-known recurrence relations :

m
ot+l K€t
= ; =15 see 5y (D
pny T e s g
where Fi are zero for some initial values of j ( See Table (1) ) and
e, (= EXt) is the usual projection vector.
In his paper, Schweder (1971) has obtained upper limits of !*

indivi . or P . ave @
individual absolute deviations (component deviations) which h

: the
preassigned probobility level B, say. These limits are given by
following formula

< (sct.)¥

w T
oS e . @
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are the diagonal elements of the varisnes

Cl Convariayce matrix
here ™j

{p rank T, 525 (the recurrence relations for the marix ! are
wi )

i appendix 1), and S is the § — Percentage point in the x2
j."r:;butiou with r degrees of freedom. He a5 also given the following
st ¢ limits for the total absolute deviation ;

ppe

2 | Y A A

4

(3)
2. = = .
fihere  V t 2 = Ck'
=0 k=¢ N
Bchweder has proposed the relative total deviation
- / m
B = S
t Vt \ S St
j=0 (4)

@ 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

iT s o ©

] -

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

(D, the component deviation in the same age group, and TD is the
“PP]er limit of the total deviation obtained from equation (3).

a cohort analysis is also made to examine how the
.F .urth'er,varYing over time. For this we use 5- year age groups.
I precision is
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The Inputs :

Libyan female population alone is considered.

. ; e dis[ril'ull
by 5. year age groups is obtained from: 1964 Censyg (Mjllis[ 0
Eium-mfy and Trade, 1964). The number of females ,, Varigy, 'l

) _ U gy
year age groups interpolated using Karup-King m“hlph'em gl

o _ (s
Venkatacharya 1972) is used as our {mtu;]' Populatioy, Yectay
Three levels of survival rates are used in the presen Paper. 4
are chosen as levels 12, 13, and 17 for females takep from ¢

. ¢ S{)m]l
Model Life Tables (United Nalion.s, 1966) and will be labelleq P, b,
and P, respectively, These are gn'en. for 5
natural logarithms are interpolated using Ka

required rates for single year age groups a
their exponentia],

Five levels of fertility rates are considered. T}
as Iy, Fo, F,, Fy, and F., Fi,Fy, Fy and Fy are
These are -85, .95, 1.05, and L15. The rates at all
by the same number. I, jg obtained for d-year
sample survey in 1969 (Mukhcrji, S., 1972).
rales are obtained by graphical smoothing which relains the orj
age pattern of the fertility scheq These rates are then multiplie
by the sex ratio at birth, This sex rag
Table (1) giyes Vector e, the survival rates fo,
level 13, ang the fertility rateg Fjall £

1ey will he labcl]ed
multipliers of F,,
ages are multipljeq

3. Results and Conclusions

Several rung of proj

the next 20 y,

ears,
using the inputs of Table
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o R
el 2§ the relative total deviation (Bl ) t=1,2, .. 9
T"'b]e a

inations of survival and fertility rates mentioned alyoye

e ine f = .95). Examination of Table (2) leads to the

denct level

. s :
[lowinB conclusion
0
i

pe relative total deviation increases by time for all combinations,
The

' for the same fertility rates, the relative total deviation decreases
0 . . -

" pen the survival rates increase, that is as mortality
W . ; ’
This is clear from equation (9) of appendix I.

declines,

L For the same survival rates :

(a) Inthe first 10 years or so, the relative total deviation increaseg
when the fertility rates increase,

(b) Inthe last 10 years or so, 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.

4 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
(uantities,

Table (3) presents percentage component deviaticrns for five year
age groups, Table (4) presents divided relative deviatm.ns by .ﬁve-y'ear

%e groups. A study of these tables reveals the following points :

L. The relative deviations and the divided relative deviations increase

for a cohort over time.

ival rates increase.
2. They decrease when the surviva

3.  'The relative deviations are not affected by the use of the different
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levels of fertility rates. This is due to fact thay F,, P, ¢
I are multipliers of 3 which are cancelled out whe,, cai Ly

L. " . W ]]
the relative deviations (see appendix I). In fact thjg s, .allmg

tion of the individual upper limts proposed by SChWeder_ 4

4. The proposed dvided relative deviations increase when y, ot

rates increase. This is an Important merit of y sing diy;dl_h.
relative deviations instead of those suggested by Schwede,. H(,I.d
ever, the divided relative deviations are based on intuitiye grounh'

d

rather than any mathematical proofs,

5. The age pattern of the relative deviations is similar to thy of th

mortality rates. The same holds true for the divided relajy,
deviations,

6. The component deviations, as obtained by us for Libya as wel] s
those obtained by Schweder, for Norway are very large for indy;
dual ages : Some of the upper limits for component deviatiop,
are as high as 407% 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 suggesl
the use of divided component deviations for the measurement of preci-
sion in the population projections.
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TABLE 1
INPUTS
(number of females in hun dreds)
J s ¢ 2 Fg
0 305. 0.951876 0.0
1 989. 0.958171 0.0
9 974, 0.964027 0.0
3 261. 0.969437 0.0
4 248, 0.974392 0.0
> 237 0.977911 0.0
0 223. 0.982398 0.0
1 212 0.987441 0.0
8 204. 0.990021 0.0
Y 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 0.003800
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
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— e
_—F"'_'-FF.__.-F._

— 10
TABLE 1 (Cont,)
e (1] P 2 F3
126. 0.995673 0.191700
123. 0.995503 0.188300
120. 0.995368 0.183400
116. 0.995204, 0.177600
113. 0.995015 0.171700
110. 0.994872 0.165400
107. 0.994773 0.159500
104, 3.994719 0.1527G9
102, 0.994666 0.146300
100. 0.994583 0.139500
97. 0.994499 0.131100
94, 0.994414 0.127800
91, 0.994327 0.121500
87. 0.994255 0.114100
83. 0.994184 0.106300
30. 0.994091 0.097100
T 0.993975 0.086800
5. 0.993835 0.073700
72. 0.993715 0.062000
69. 0.993610 0.052200
66. 0.993477 0.0_1 s-mg
64 0.993316 0-0:460
& 0.993127 0.027800
i 0.993024 0.021500
oF, 0.992939 0.016100
-y 0.992726 0.010700
55; 0.992381 0.006300
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TABLE 2
Relative total deviations
(Confidence level f = .95)
g T W T N B % 5% % "
1 00229 00236 00243 0.0248 0.0236 0.0214
2 00312 00320 00328 00334 00320 0,0291
3 00363 00377 0038« 00391 0.0376 0.0344
100411 00419 0.0426 00432 00417 00384
5 00445 00453 00459 0.046¢ 0.0450 0.0416
© 00474 00481 00486 00490 00177 00443
* 00498 00504 00508 00510 0.0499 0.0446
8 00519 00523 00526 00528 0.0517 0.0483
00537  0.0540 00542 0.0542 00532 0.0499
10000553 00555 00555 00554 0,054 0.0513
11 00567 0.0567 0.0567 0.0564 0.0558  0.0525
12 00579  0.0579 00577 00573 0.0568  0.0535
13 00501 00589 0.0585 00581 0.0577 0.0544
14 00602 0.0598 0.0503 00588 0.0584  0.0552
15 0.0811  0.0606 0.0600 00594 00502 0.055¢
16 0.0620  0.061¢ 00607 00509 0.050s 0.0565
17 00629 00622 00613 00605 0.0604 0.0570
18 00838 00629 0.0620 00610 0.0610 0.0575
19 00647 00636 00626 00616 0.0817 0.0581
20 0.0656 0.0645 0.063¢ 00622 00624 0.0587

P F
3 2

0.0221
0.0300
0.0354
0.0394
0.0425
0.0450
0.0471
0.0488
0.0503
0.0515
0.0526
0.0534
0.0542
0.0548
0.0554
0.0558
0.0562
0.0567

0.0571
0.0576

P by
3”4

0.022g
0.0308
0.0262
0.0101
0.0432
0.0458
0.0475
0.0491
0.0505
0.0516
0.0525
0.0532
0.0538
0.0544
0.0548
0.0551
0.0554
0.0556
0.0580
0.0564

P3 F5
0.0235
0.03y,

. 0-0369
0.04p5
0.043;
0.045
0.0475
0.0493
0.0505

0.0515
0.0523

0.0529

0.0534

0.0538

0.0541

0.0543

0.0345

0.0547

0.0550

0.0553
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TABLE 3
Percentage component deviations Ly five-year age grou
- )S

at five year intervalg

"

Year
\ge Groups 1964 1969 1974 1979 1984
=
P,F, 0.0 —
P,F, 0.0
P,F, 0.0
P,F; 0.0
0-4 P,F, 0.0
P3F, 0.0
P3F, 0.0
P3Fy 0.0
PyF5 0.0
P,F, 00 .1983
P,F, 0.0 »
P,F, 0.0 »
P,F; 0.0 »
59  P,F; 00  .1868
P,F, 0.0 .1429
P,yF., 0.0 »
P3F4 0.0 »
PsF, 0.0 »
pF, 00 1283 2326
P,F. 0.0 » »
P1F4 0.0 > »
P1F5 0.0 >

»
= P.,F. 0.0 1187 2176
e p.F, 00 .0808  .1609
P,F. 0.0 » »
P3F4 0.0 » »
P;F; 0.0 » »

e ———
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TABLE 3 (Cont.)
— = ‘_-_‘___--—-_-_-“—-H_\-‘h_h e ——
Year ’ ( -
Age Groups 1964 1969 el 0 198y
P,F, 0.0 0311 0.1493 2436
p‘l F2 0.0 » » »
P1 F4 0.0 » » »
PI F._) O'O » » »
15-19 P,F, 0.0 075 0.1381 2215
P,F, 0.0 0517 0.0940 1669
PaFs 0.0 » » »
PyF, 0.0 » » »
P,F, 0.0 0984  0.1209 A7 2567
PiF, 0.0 » » » »
P,F, 0.0 > » » »
PiF5s 0.0 » » » »
20-24 P,F, 0.0  .0918 ¢.112; 1589 2394
P,F, 0.0  .0656  0.0788 1091 1746
P,F, 0.0 » » » »
Pl 0.0 » » » »
P;F, 0.0 » » » »
P,F, 0.0 1197 01499 1583 1970
P,F, 0.0 » » » »
Pl F4 0.0 > » » »
25*29 P] F;, 00 » > » »
Pl 00 1119 g1gg0 0, 1826
PaFi 00 0810 01005 g, 182
P,F., 0.0 » » » . 1563
P3F.] 0.0 » » % »
P,Fy 0.0 » »

»

>
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TABLE 3 (Cont.)

(1K PRECISION OF POPULATION PROJECTIONS

—= W

-_—

Year
e T T
P,F4 0.0 1366 1761 1933 1938
PyF, 0.0 » » » . »
P1F4 0.0 » » » »
r 1 F;—, 0.0 » » » »
2034 PyFy 00 1281 1647 1805  .1807
P,F;, 0.0  .0939 1197 1302 1288
P3F2 0.0 » » » »
P3F4 0.0 » » » »
P;F, 0.0 » » » »
P,F, 0.0 1507 1981 2223 2320
P,F. 0.0 » » » »
P,F, 0.0 » » » »
P,F;y 0.0 » » » »
35-39 P,F, 0.0 1417 1858 2081 2168
| P O 0.0 .1054 1369 1519 1571
PsF, 0.0 » » » »
P;F, 0.0 » » » »
| 9 O 0.0 » » » »
P,F, 0.0 A719 2192 2495  .2645
P,F, 0.0 » » » »
p,Fy 0.0 » » - #
P,F; 0.0 » » » »
40-44 P.F, 0.0 1622 .2063 2 3:12 2478
P;Fl 0.0 1233 1547 1738 1821
P:;F-' 0.0 » » » »
p,F;, 00 » » » »
P;;Fr, 0.0 » » » »>
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TABLE 3 (Cont.)
- By —
Year
Age Groups 1964 1969 1974 1979 log,
PF00 1D 212 oy
P,F, 0.0 » » » N
P.Fy 0.0 » » » "
P,F, 00 » » » "
4549  P,F'y 00 1879 2377 2615 979,
Psky 00 1478 1834 1988 91
P;F, 0.0 » » » »
P,F, 0.0 » » » »
P3F; 0.0 » »

» »
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TABLE 4

ﬂ“"d ed el jfimuons by five-year age groups at five year intervals
/'1 ‘ear
e Groups 1964 1969 1974 1979 -
/_//,—_ il

P,F, 0.0

P.F, 0.0

P,F4 0.0

P,F; 0.0

0-4 P,k 0.0

P;F, 0.0

P;F, 0.0

Pk, 0.0

P,k 0.0

P,F; 00  0.0441
P.F, 00 00449
P,F, 00  0.0457
P,F; 00  0.0463
59  PyF; 00 0.0436
P,F; 0.0  0.0362
P,F, 0.0  0.0368
P,F, 00  0.0374
p,F, 00  0.0379

0.0 00285  0.0468
II”II:?L 00 00201  0.0476

p'F. 00 00205 00482

p'F. 00 00300 - 00488

1014 P.F, 00 0027 0.0455
- :F3 g0 00204 00334
Pall o 00208 00359

Pafs oo 00211 00363

II:"Ff, 00 00214  0.0367

3
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TABLE 4 (Cont.)
Year .
Age Groups 1964 1969 1974 1979
o Iy
P,F, 0.0 0.0180 0.0301 0.0465
PR, 00 00182 00305  0.047]
P, 00 00187  0.0309 00477
P, 00 00180  0.0313  0.0483
1519 P,f, 00 00176 00289  0.0447
P.F, 00 00131 00207  0.0337
PR, 00 00133 00210  0.0341
P, 00 00135 00212  0.0344
P, 6.0 00137  0.0215  0.0347
P,F, 00 00219 00243  0.0327 (.04
P,F, 0.0 00223 00247 00332 0,04
P,Fy 0.0 00227 00251  0.0336  0.04%
P,Fs 0.0 00230 00254  0.0340
2021 P,Fy 0.0  0.0214  0.0235 s
PiF. 00 00166 00174 0 - G
PiF, 00 0.0169 0'0174 et
S 0.0173 0.0223  0.0340
i 10 OmE . A0O 0.0225  0.0343
3L 5 5 0.0150 0.0227 0.0347
P,F
PF. 3:3 gg;-’g__f ggggg 0.0303  0.0369
Sl 0.0307  0.037-
PF 00 Uhs Lol 0.0311  0.0379
2520 PoFy 0.0 00261 00209 0.0315  0.0384
P.F, 00 00208 ggam  guars 00390
PsFy 0.0 00209  0.0994 a.oetl 0.0243
P:F, 00 00212 ooy D214 0.0246
P;F; 00 00215 0-0“;? 0.0216  0.0249
0229 00218 00251
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TABLE 4 (Cont.)
/1/’ _______—_—_‘_‘_____-__—_—__‘_‘
Year
G 1964 1969 1974 1979 1984
PR 00 00304 00354 00369 o03es
P,F, 0.0 0.0309 0.0360  0.0374  0.0368
P.F, 00 00315 0.0365 0.0379 0.0373
P,F; 0.0 0.0319 0.0370 0.0383 0.0378
2034 PoF3 0.0 0.0299  0.0344  0.0355  0.0347
P3F, 0.0 0.0238 0.0264 0.0263  0.0248
P.F, 0.0 0.0242 0.0267  0.0266  0.0251
PsF, 0.0 0.0246 0.0270  0.0269  0.0253
P;F; 00 00249 00273 00271  0.0256
P,F; 0.0 00335 00399 00424 0.0435
P.F, 0.0 00341 00405 00430  0.0441
P,F, 00 00347 00411 00435  0.0447
P.F; 00 00352 00416 00440  0.0452
3530  P,Fy, 0.0 00331 00388 00409  0.0416
P,F, 00 0027 00301 00307 00303
P,F, 00 00271 00306 00310  0.0306
P,F, 00 00276 00309 00313 00309
P.F, 00 00279 00312 00316  0.0312
00382 00441 00476  0.0496
‘;1?’; 31?, 0.0389 00448 00483  0.0503
PF. 00 0039 00454 00489 0.0509
PRGh thm ot oo wu
1044 PoFy 09 Guo o341 00351 00351
PoFi 00 (0318 0.0345 00355 0.0355
PS% g'.g 00322 00349 00358  0.0358
PUFL 00 00327 00353 00362 00362



~—

1979

0.0529
0.0536
0.0543
0.0549
0.0513
0.0401

0.0406
0.0410
0.0414
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TABLE 4 (Cont.)
Year
Age Groups 1964 1969 1974
P,Fy 00 00440  0.0506
PyF, 00  0.0448  0.0514
PiFy 00 00456  0.0521
PiFs 00 00462  0.0527
4549 P,F, 00 00439 0.0497
PsFy 00 00374  0.0404
P;Fo 0.0 00381  0.0400
PsF, 00 00387 00414
P;F5 00 00392  0.0419

]E};“
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APPENDIX |

Equations in the Mode)

et the population at time t be characterized by the n
umbers X

l‘m.;hofthcllil-‘}‘ age groups (]——-0 i [ 6 . ]

:'e assumed to be random variables, Let e : be the’ elee::t:t?;flt ‘fvim
0

It

1
=0, 1, s M5 Yi be the number of children that female number ;

lin age group ] gives birth to in year t, and Xi be 0 if female number
in age group j dies during year t and 1 if she survives, We have

p =E(X’;)

F =E (Yii)

= 1
1 = Cov (Xi’Y ) == 3F (1—P ) See Schweder (1971).
t = Var (X];) = Pi (1—P.)  and
¢ = Var (Yll) = F] (I—Fi) 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 :

m
1 — F.e.
( ) eO., t+1 ié

|

) ei, t+1

I

- R
i .+ P2ct. _ -
f3) Ci+1ai+1 ti e]’t ] 123 . 0,.__,“11,
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t+1 =P P, Ct ' k Y
W Gy 1™ Tk ’ “"/L )
m m m
e =3 Goet & o
0,0 =0 ! k=0 j=0 1k
and
t+1 -

l

t
= . P, F : =
(6) Cﬂ,i+1 fi e]sl + ] kéo k Cka] » 0,1"

g 'alll-]'

L . o
where e is the present population and ¢" = (),
0

If the matrix C has rank r and § js the 8

- Percentage poin iy g, .
distribution with ¢ degrees of freedom,

then we have the folluwing

inequalities :

X. —e. |<V
(7) | lt e][ |\ SC:] “ ]=0s . » M,
and

_m V v
1=0
m

a measure of the total deviation of
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APPENDIX 11

A Computer Program for Populatioy, Projection
1ge Basic FORTRAN

ot ; S

la qure : The subroutine definition is

S

SUBROUTINE BPP (M,D,P,F,G,T,S,E,CD,PT,TD,B)

formal Parameters

y integer scalar input last age group,
output : unchanged,
D real scalar input : the B-percentage point in x2 distribution
output : wunchanged,
P real array input survival rates,
output : wunchanged,
F' real array input fertility rates,
output : unchanged.
s i i
G real array input : covariances of X, and Y .
output : wunchanged,
1
real array input : variances of X,
output : unchanged.
; (Y
output : unchanged.
i lation vector at time ..
. t projected popu :
real array “:[:::ut . projected population vector at time t+1.
a :
input variance - covariance matrix at time t.
VRah oo output : variance - covariance matrix at time t-+1.
al array output :

the vector of component deviations.
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PT real scalar output : projected total Populatiop,

TD real scalar

B real scalar

output : total deviation,
output : relative total deviation,

Restrictions : The variables M,D,P,F,G,T,S,E,
changed from one call of BPP 1o the next, since items gtopeq in
are required for the next call, It is the respongibility of g, i
program to insure that these arrays remain intact het
of sufficient len

and C musy y,, e

them
alling

ween calls g4 =
gth.  They may, of course, be used for any Pu
before the sequence of calls of BPP begins and after oy
18 complete,
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THE FORTRAN GENERATOR

(ROUTINE BPP (M.D.P.F.G.T.8.5.C,CD.PT, 1D 3

'D MENSION P(50), ¥(50), G(50), T(50), §(50), E(50), (50 50)
CD(50) o
UM = 0.0
020K =1M
SUM=SUM-+S§(K) *E(K)<-F (K)*F(K) *C (KXK)
KiI=K+1
D020 J =K1, M1
0 SUM = SUM + 2,0%F (K

*F(J) *
SUM = SUM + S(M1) ) *F(J) *C(K,J)

DO50J = 2, M1 E(ML) + P(M1) *F(M1) *C(d1,M1)
N=J-1
C(J, 1) = G(]]') *Eu])

0 SUM1 = sum 1

+ F(K) *C(K
Doak gyt T eI

0 SUM1 =sumy + F(K) *C(JJ.K)

CJ,1) = ¢@,1) + PQy) *suM 1

DOGOL =1.M

Ll=M1—1L

L2=1L1+1

60 C(L2, L2) = T(L1)*E(L1) + P(L1)*P(L1)*C(L1, L1)
MM=M-—-1

DO 70 J1 =1, MM

J=M1-—-J1
J=1—1
J2=7J+1

DO 70 K = J2, Ml
; =K—1
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; K
0 €, X) = P(JJ)*P(KK)*C (JJ, KK)
c(1,1) = SUM 1
SUM = F(M 1)*E(M 1)
pogJ=1M
N=J+1
¢(,JJ) =C€QJJ, 1)
J1=M1—]J
J2 = J1+1
E(J2) = PJ1)*E(J 1)

80 SUM = SUM + F(J 1)*E(J 1)

E(1) = SUM
PT = 0.0

V2 =00
DO%J=1M

X = D*C(J, J)
CD(J) = SQRT(X)
FT = BT 4 E(J)
V2=V2+c(J,J)
D=J+1

DOOK =71, M1

N V2=V2+ 2.0%C(J, K) .
tD(M1) = SQRT(X)
PT =PT + EM1)



[ PRECISION OF POPULATION PROJE,

OTX
- e m
APPENDIX III

A sample of print out for the years 1974 4,9 1984
YEAR 1974
NUMBER OF FEMALES IN HUNDREDS

Divided
Component
Age Projected Vector Component Deviation Deviation
0 468. 165. 35.
1 433. 159, 33.
9 403. 154. 32
3 311. 150. 31,
4 356. 146. 30.
5 3317. 142, 30.
6 321. 139. 29.
1 308. 136. 28.
8 291. 133, 28.
9 2817. 131, 27,
10 236. 60. 13.
11 233. : 35. 1(2)
12 230. 50. o
13 227. 45. &
14 222. 40. 5
15 211. o p
16 208. oo i
17 201. o4 5
18 195. 99, 5
19 190. 20. 4,
20 186. ) gy, 4.
21 178. 19. 4
29 171 19. 4
23 165. 19. 1
24, 158. 19. 4
95 150. 10, 4
143. 19. 4
26 137.
27
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Divideg
_— OMmpone,,,

Age  Projected Vector Component Deviation Deviuii,,
28 132. 19. 1,

29 130. 20, 4,

30 127, 20. 4,

31 124, 20. 4,

32 120. 20, 4.

33 117, 20. n
34 114, 20. 1

35 110, 20, 4

36 107. 19, L

37 104, 19 n
38 101, 19, 4

39 98. 19. 4,

40 96. 19, 4

41 04, 10, .

12 91. 19. 4,

13 88. 19, 4

s 86. 19. 4,

" 82, 18, 4

16 18, 18, 4

47 15. 18 i

48 72. 18, ¢

= 70. 18, M

Projected Total = 9251.
Total Deviation = 505.
Relative Total Deviation = 00546035
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Age

0
]
2
3
4
b}
6
1
8
9
10

11
12
13
14
15
16
17
18
19
20
21

2

23
24
25
26
27
28
29
30
31

YEAR 1984

PROJECTIONS 1‘2 3
\

NUMBER OF FEMALES IN HUNDREps

Divided
. Com
Projected Vector  Component Deviatioy Dc\gg?i?:
9
621. 193. 31.
579. 185. :

[ 30.
538. 179. 24.
504. 173. 33.
475. 169. 32.
450. 164. 32.
4217. 160. 31.
408, 157. 30).
391. 154, 29.
376. 151. 29,
362. 148. 28.
349, 145. 28.
338. - 143. 27
328. 141, 27.
318. 139. 21.
309. 137. 26.
200. 135. 26.
202, 133. -y
284, 131. -5
276. 12, -
298. S 1.
296. 58. 10,
226. o ;

49. 9.
219. 9

44, ;
214.

Al. 8.
209. 37 1.
200. s

35. 1.
192. .
.t 33, 0.
-+ 32, 6.

! 6.

;i 30. 6
170. 30. -
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YEAR 1984 (Cont.)

Age  Projected Vector Component Deviation
39 162, 29.
33 156. 29.
34 150. 29.
35 142, 29.
36 136, 29.
37 130. 28.
38 125. 28,
39 123, 28,
40 120. 28,
41 117. 28,
42 113. 28,
43 110. 28,
14 107. 28,
45 103. 28,
46 100. 27,
47 98, 27,
48 95. 27,
49 92, 27,

Projected Total = 12539,
Total Deviation = 782,

Relative Total Deviation

—

0.0623595

-
'
0

;oen

1

(] |
.

——
—

Divided
Component
Deviation

0.
0.
0.

i,
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y OF FUTURE SCHOOL ENROLMENTS IN LIBYA

A STUD
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 atilize 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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2. School Education In Libya

The preuniversity education in school is divided int, thre,
sections in Libya. The first section is the primary education, Th,
primary school education takes six years to complete (assuming no
failures). The normal age of entry into primary school is six years buy
in Libya a number of children of higher ages enter the primary schog)
This point will be taken up at a later stage. Prior to 1964-65 exay,;
nations were held at each class and those succeeding in the examinatiop,
are being promoted to the next class. Since 1964-65 the examinatigy,
in the first five classes were abolished. Students were automatically
promoted from one class to the next except in the sixth class where 3,
examination will be held. This change is assumed to have reduceq
the drop-outs because of social and economic reasons.

Those succeeding in the primary will be eligible to enter prepar;
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.
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primary education :

Growth of education :  School t‘.llll‘Ol'lIlenlg in Libya have

al rate. In the early forties, during the British
occupation; 2 rough estim“te. of 4,900 Libyan children were attending
primary schools. At that tl.me about 50 Primary schools ang 150
eclions could have been involved in the primary education, . Ip
1950-51 it 1s estimated that about 22,115 children were in primary
<chools. (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,

increaged a¢

a phenoment and French

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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ment has been considerable. In 1965-66, 69% of girls betweey 6.
12 years were not attending. By 1969-70 this proportion dmppe;ud
50%. (Maya prasad, 1971 ; p. 4). The estimates of boys ang %y
not attending school in 1969-70 based on the projected populagtlirla
obtained by the author are 6% and 42% respectively. The esﬁm; }
for boys is very much less than that of the LL.O expert and for gi,.;e
the decrease less significant. This could be due to either an OV&[‘Eat:
mation of the population in 1969-70 by the LL.O expert or an undere,
timation of the population in 1969-70 by the author or both. Apyy
from the differences in magnitudes, it is clear the proportion pg
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 41 1969 19

One interesting point emerges from these figures. The ratio of boys
to girls in primary seition has dropped suddenly from 1965. A Jook
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 rzftio. 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 ime. This has stimulated girls to go to school. The effect of
<ancellation of examinations has a lesser effect on the boys.
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Though the increase in the girls of primary Jeye] i8 significant
pe for improvement. In 196970 an estimated number of

1q §CO ‘
ll]'lz‘f;ed::ma nd boys and 166 thousand girls are presen; jn th

on of primary school age. However the ratio of boys to

€ populat-
girls in the
srimary 18
| The sex-ratio in different classes of the primary varies, [t s
found that the rati increases as we proceed from class 1 to clagg 6.
The pattern of sudden change after 196566 is also observed in &
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 up of freshers and repeaters of 1968-70
n each of the primary classes. In 1969-70 out of 203799 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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significant percentage. The percentage of repeaters varjes £
to class. In the first class about 31% of boys and 29%, of it
W

repeaters.

The number of pupils dropping out are also of significan; o
tion in Libya. Table 5 presents dropouts for some years, T]mrepﬁr'
many gaps in the table due to errors in the data, For boys in 1964_“:
the dropout rates are quite significant. In the first class 229 (¢ ])06.-.,
are dropouts in 1964-65 and this figure fell to 13% in 1968.69, 1
dropout rates for boys in classes 4 and 5 also decreased between 1964
and 1968-69. The dropout rate for girls in 1965-66 was 19% and ;
decreased to 12% in 1968-69. There is a decrease observed in clasge,
3 and 5. However, these inferencs are based on insufficient time Series
and too much meaning should not be read into them. The dropoy
causes a lot of wastage in education. This can be studied by making yg,
of the data in Table 1. By following a cohort of primary pupils ]
they pass out of the primary school we can infer wastage in educatiop,
The following table illustrates this peint.

-

Class

1 2 3 4 5 6 %
Years wastage

59. 60- 61- 62- 63- 64-
Boys 27336 18641 17057 14981 13949 11395 583
Girls 9654 8136 3891 2986 2096 1415 853
Total 36990 26777 20948 17967 14045 12810 65.3

60- 61- 62- 63- 64- 65-
Té?:lss 33:;3 20130 19355 16661 15558 11966 60.8_ﬁ
ot 22::6 4293 2744 2487 2178 718
6 23648 19405 18045 14144 64.9




7

e —

, STUDY OF FUTURE SCHOOL ENROLMENTS IN LIBYA 1969-1983

fﬂ___'_____,_..r

o 65 66- 67- 68- 69-
PR
—— 1 27513 24621 23621 22933 18603 54,2

Boys 4064
L 12043 11805 9616 7741 6644 4706 63.6
;‘;l:a] 53584 30318 34237 31362 29577 23309 56.5
0

SN
— Source : Table 1.

A rough approximation of the educational wastage is obtained by
the decrease in the class 1 pupils as they proceed towards
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 787 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.

expressing
class 6.

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. 9270617 14121
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' up to 1964 was _
While the turn out of gmduateﬁ:i P 5 not saligr,,
iderable increase in the number of Bradug,,

lhel'e was a conslae 8

that date. - boil il .

ercentage of primary schoo .c tdren js Saliaf;,[.lw

%7?13& B335 s AAeet IOURE Mool s, g,

In. 1ti n giving 61% pass rate. In 1970-71 Ll.xe Percentage ;s st

m“;a Ol’mft 70%. These percentages can be improved j;, futare
to be a 2

Students per class :

The number of students in 1969-70 in the primary schoo] i €4
class is shown below.

—_—

Class Students No. of classes Students/class
B S
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 997
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 decreages gradually at higher classes,

However jt appears that there jg some v
students per class in Yowns and rura] gregs « The class rooms in
elementary schools in cities, for examp

- b le may contain up to 60 pupils,
% areas t ey may not e 29 . .
education, 1966, Document 3, p. 21), e I (Ministry of

ariation ip the density of
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5 estimated  that there are about 11,122 teachers out
{ which 2479 are female teachers in 1969'70: Therefore number of
rudents PET teacher Wﬂflfs 0“.t to b‘.’ 2.8- .Thls is also quite satisfac.
ory. As mentioned earlier this ratio is likely to vary between towns

od rural areas.

It i

reparatory School Education :

Sratistics of preparatory schools could not be obtained readily.
Most of the observations .made here are based on the statistics reported
. LL.O expert'ﬁ 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 practiges

and overages in primary schooling. This situation is likely to change
in future,
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The proportion of girls in preparatory. level varies from clag
class. The percentage of girls in cli.iﬁﬁ 1 is about 18% anq in tl;lll
3,11%. This is due to drop-outs 1n the preparatory sectiop, I
likely that the drop-out of girls is more than that of boys, i

Age distribution :

Table 6 presents the age distrubution of boys and girls iy Prey,
ratory schools. Both boys and girls range from ages 11 to 2], Th,
is quite unsatisfactory. The normal age group for preparatory edyc,
tion should be 12-15 years.  About 9% of boys and 11% of gil,
enter class 1 of preparatory at ages 12 or less. That is about 909,
of the pupils enter the preparatory late. This is due to their |,
entry and repetition in primary classes, About 607 of boys and 407,
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
preparatory level cannot be rectified.

Repetition and premotion :

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 decrea

. sing pass percentages both for
hoys and girls during 1967-70,

In 1969-70 the pass percentage for
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nd girls are 40% and 467 which are low and have to be
} .n future. The turn out of preparatory graduates has been
4 slower rate. The preparatory graduates during 1967-70

rowing At
re shownt below
o Girls Total
1969-70 4586 o on
____._._4—"_-—-‘——_‘_—.__

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, t!::ere can be some variation in these
sumber 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 I.L.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
?ecorldary school education takes time as it has to follow correspond-
Ing increase in primary and preparatory school enrolments.
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Sex-ratio :

The number of boys and girls in 1969-70 in the various secondap,
classes are shown below, :
Secondary classes Boys Girls Total

e e—

i} 3120 (86.4%) 492 (13.6%) 3612

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

2 (Seience) 1524 (909%) 153 ( 91%) 1677

3 (Literary) 586 (79.2%) 154 (20.8%) 740

3 (Science) 1446 (91.9%) 128 ( 81%) 1574

Total 7234 (87.1%) 1071 (129%) 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 subjects 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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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 1s 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 653 747 899

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
ml'mber 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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In 1967-68 the numbe,
science graduates. By, ?:

between science and Literary graduates.

Literary graduates were nearly half of
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 1969.7

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 Schoel 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 (196‘3), UNESCO expert, obtained school population
projections by class in Libya for 1963-75. This is a comprehensive
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+ to project the school population and related educational inputs.
aueﬂ;ld Ayed (1971) obtained future estimates of primary school
l\f[ahh::rE . Libya (1970-80) through the projected school populations,
(eac  Wer delin (1964) has worked out school enrolments for boys
?"g;;bya for the period 1963-75. Young (1969) also obtained illustra-
n f educational enrolments. Some projections are

tive pmjections 0
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-
ned 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 called 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
oass 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 class 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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out projected class room requirements. Also making use of i
student / teacher ratios he obtained future teacher requiremen

16

The basic method used by Le seelleur is over simplified apq e
numerical inputs used are not sufficiently accurate.  The Project
enrolments obtained by Le seelleur depend predominantly op g
values (i) the estimates of births and (ii) grade progression ratiog

The estimates of birth rates used by Le seelleur are almogt oy,
of range of any probable birth rate estimates for Libya. Le seelley,
used a birth rate of 30 per thousand population, for Libya in 1962.63
This estimate is based on vital statistics, which are universally knowy
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’ followin
g Le seelleur, Th ’ '
through-out this paper. e word ‘class’ has been used
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¢ need not necessarily hold in all cases. The class ratio based
hed enrolment figures when happened to exceed one (Table 9),
there is @ tendency to lec.]“d‘-' u".‘t. reported statistics are inaccurate.
However where there are high reptition and drop-out rates it is likely
progression ratio exceed one. This factor also tends to
he predicated enrolments.

But thi

on publis

that the class
anderestimate t

Manfud Ayad (1971) has obtained projected primary school
clildren 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
9.6 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 10 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 eritical examination of
'-h‘f Le seeleur’s method and illustrated an alternative method.  He
pointed out in his paper the limitation of using linear trend in Le
?eel.le“r,s method, as discussed earlier. Werdelin has obtained pro-
Jections of only boys, with a view to illustrate his method, rather than
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to provide a complete set of school population projections,
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Werdelin also felt that the birth rates used by Le seelieur g,
the low side. He first obtained the future total population by us_“n
two equationé, one a quadratic expression (y = 1078710 + 107105
+ 834x2) and the other a geometric progression (y = 108337,

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

of increase of 3.0%. After obtaining the total population, the pop,,
lation in the school age by assuming - under the low projections - thy,
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. Available 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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Statistics, regrading education in Libya can 1, for
blications of the Ministry of Education, Gove
u
}) these publications, school enrolmen; by
n

for some years. Some data on repeaters
or § '

nd from (he
rment of Lily, (1966),

and class e provided
s also availah]e,

However there seems to he not much of utilization and evaluatjo,
of these data were made. There were some deficiencies g5 always to
be found in the statistical system of any developing country. By 4
number of efforts are made to organize the statistica] system and jts
administration. A number of U.N educationg] experts have cintributeg
towards this work. (Le seelleur, 1963 Young, 1969 3 Anderson,
1971). As a result of these efforts the educational
years are believed to have improved,

age

statistics in recent

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.?
1966-67 215841 5442 221283 2.
1967.68 252001 4566 256567 1.8 _
Source :

Ministry of planning, Census and Statistics, Department
Statistical Abstract, Libya 1968.
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From the above table it is clear that not only the magnitud, of

private schools s small, but also their strength decreased betweg,,

1963-64 and 1967-68.

As it is well known, before using any data one need to evalyg,
it This means identification of reporting and other errors in dgyg,
Later the data needs correction and adjustment for these errors. A
the detailed (cross-classified) data of school enrolments are not avail,,
ble for a reasonable number of years, evaluation of data becomeg
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 devcloping countries such as Libya, age
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
chould be less than the total population at the specified age.

reporting errors are common.

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.

I.t is possible that projected population of 1969-70 to be on the
low. s:d.e, hecaus‘.e the effect of migration is not considered in those
projections. Still the magnitude of this is going to be small in high
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brOjCctimls and is not likely to affect the results i, such an exteny

as 10 explain the above difference, The second reason is alsg nog very
likely. But there could bcr ‘sumc errors the time of compilation if
at all such errors occur. %he third seems to be the well known
phenomenon of preference in age reporting. However the heaping in
three consecutive ages of 8, 9, 10, withouy any significant dip in the
ages 1 and 11 shows that even if age preference prevailed, it could
operate at 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 Minisary
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 85297 18624 10765 8311 5151 3848 2607 3298 79 137980
Girls 34440 5458 1749 858 342 214 92 174 1T 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 Loys 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 enrolment 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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Fducation. The discrepancy between the reported enrolmep, of b,
¥8

is more significant,

Another point is the total primary enrolment, including aduly ,
groups is only slightly greater than the reported figure of the Educ‘wu;3
department. The figure of the Ministry of Education is SUpposeq
contain only children and not adults. As such there seems to b S0me

error of reporting in one of the sources.

It is difficult to state which source is correct. The participatig,
rate of boys and girls aged 6-14 based on citizen population, deriveg
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.
H'owever since the age distribution of the primary school children in
Libya extends over many ages, the rate i expected to be higher,
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5. School Age Population by Single Year Age

One of the Dasic 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-

tion of life at birth (oe ) will increase at the rate of 2.5 years for
0

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

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

years, The corresponding rise in male ewill be 2.26 years and
. 0
3.39 years respectively,

Regarding fertility it is assumed that the level of fertility remained
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constant during the whole period. For details the reader shoy)qg -
, A

to the paper mentioned earlier.

In the following the male and female population in Libya for 1},

school ages, under high projections are shown.

(Figures in hundreds)

Age SEX 1964 1969 1974 1979 198
group

0- 4 M 1473 1616 1891 2268 2719

F 1377 1580 1847 2213 2651

5- 9 M 1139 1371 1519 1792 21¢

F 1074 1283 1487 1754 2119

10-14 M 038 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 vear in Libya
starts in September of each year. No correction is applied for the t\;fo
month-difference.

The derivation of single year populations is done in two stazes.
First, the single year of age population for ages 6 to 17 are ohtaized
for males and females by interpolating between the ahove mentioned
five year age groups. Thus we obtain the single year population cor-
f::::ntimg- toleach of the years 1964, 1969, 1974, 1979, and 1984.

e single year school population for years between 1964 to 1969
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10, are obtained by linear interpolation of the values at five year
ele. 4t¥

intervals.
To obtain single year population from five year figures the Karup-

king interpolation formula is used. In the following Karup-King

multipliers are giver.

e —

e

Karup-King formula for obtaining single year values for the first group

for data given in 5- year groups (Newtons formula)
s ——

Wex Wexis Vex +10
PS 328 —.176 048

X

256 —072 016
P5x+1 - e
P2 ' : —.008
P 136 .088 —.024

5x+3 (7

088 ) -

P5x+4 032

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 L%

5X—5 5X 5X+5
P 064 152 —.016
X
P 11 .008 224 — 032
Pooiy —024 248 —.024
P o1y —032 224 008

P5x+4 —.016 152 064
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Karup-King formula for obtaining single year values for th, lagy <
8roy

for data given in five year age groups.

Vsx—10 ¥ex 3 Wox

P 5 —.032 144 .088

P Sxt 1 —.024 .088 136

P5x+2 —.008 015 192

P5x+3 .016 —.072 .256

P Ex 4 .048 —.176 .328
st = 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

st = male population in 1964 aged 5- 9 = 1139
Wecks = » > 1014 = 938
hd T S » s 1519 = 802
(4 5x—+1 = male population at age 6

= .256(W . )—.072 (W5x+5)+.016 (W5x+10)

= .256x1139—.072x938.016x802
= 2317.
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Procedurc is applied to derive the single year school

The same
P
les and females. The results are shown in

populalious for ma

Table 11.

The values corresponding to each single year age for every acade-
etween 1964-84 are obtained by linear interpolation, Actually

mic year b i
rpolation is not very accurate and the results themselves

linear inte
indicate this.
interpolation 18 used.

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 t+10. 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.

However, to save heavy computation and time, the linear

The results of the linear interpolation are shown in Tables 12 and
13. A look at these tables indicate that linear interpolation is not
ses the population aged X at time T is equal

satisfactory. In some ca
This is not correct.

or greater than population aged X+1 at T+1.
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

hased are to be mentioned.
btained. These

In the present paper only enrolment by class are o
ed enrolments

enrolments are not subdivided into ages. (The project
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both by age and class are deferred to another paper g4 -
earlier). In preparatory and secondary school education lhereuo"ed
number of technical and vocational courses along with th % :re @
courses. No attempt is made to split the enrolment in preparatorye

secondary education into these various branches. Such an a"alysi;n.d
postponed for future work as a number of relevant data are ], cking, Iy
For the purpose of projection only the government day schog]

enrolments are used. As stated earlier the enrolment under Privag,
school is negligible,

Model :
Define (the following symbols apply both for boys and girls),
PXT : Population at age x in year T,
S:"]. : Participation rate at age x in class j of the primary
9
section in year T. This is equal to (enrolment in j th
class with age x) / (Population aged x).
Sf : Participation rate at age x in all classes of the primary
section in year T.
Q;I‘ Enrolment in jth class in the vear T.
T i ;
a : Proportion of class 1 school boys or girls out of all
primary school children of age x.
E;P : New enrolments or beginners in class j in year T.
T o1 ¥ ~ .
G P GH GS ¢ Graduates of primary, preparatory and secon-

dary sections in vear T,
Ep - Bk and &g are graduation rates in primary, preparatory and

. . T . T T
secondary sections. r~ d " and P~ are repeaters dropout and promo-



The enrolment for class
ry and secondary

preparato

T+1 T T

G = X
, Qs =8,
41 _ AT T

Gr Q9 X &,
T+1 T T

Gs - Q12 . gs
T

E7+1 G e, T

P p

41 T+l T+l

E10 = Gr X er

Wher ;
LY and e  are proportion of graduates

and secondary schools respectively.

5 100V ﬂ{vﬂ‘f‘_"f{'@fmms il .,
.-"'/f.‘r_.‘r - o
.  primary; preparatory and secondary sections in class j
T.
:uld yeal'
We have
. 14 HT T
= S P
Qi xfb Xy 1 = ot w (1)
14 S'I' T T
— )
s S-AxE asrss @
T = 1—-—1"?——(1.]1
;I]SO p] ] ]
e r + ‘
Qi Ql : Qj_! P s oo v - (3)
i =2, 4, o ” 6 ’
— 3,9,
= 11,12

es 7 and 10 which are the first year classes of
schools are obtained seperately.

(4)

(3)

(6)

entering into preparatory
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First the enrolments in each class of the primary, prepary,,

in Libya for the academic year 1969-70 ar Obtai: :,
&

secondary sections

Thus T starts from 1969.

Using equations (1) and (2) we first obtai.n the em—.{)]ment i da
1 for each of the years 1969 to 1983. Then using equations (3 Yt o
we can obtain the enrolment in all classes 2 and above f.(,r the oo
T4+1=1970. By repeating the same process we can obtain the enro)

ment in all future years.
Now it is necessary to obtain the values of various inputs useq

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 projections 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 obtained 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. For 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,

_ lIn the case of females, the participation rates appear smooth
éven with reported enrolments. And hence there was no need to us°
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cmoothing. But this does not mean that the Petak:
¥ porting of fem
ales

ter than males. As the over all pParticipation of gj e
ven if present will not show up easily girls is small

any

is bet

the errors e
icipation rat inT

These participa es (Bx ]) shown in Table 14 for boys and

?

girls are taken as the estimates for the year 1969.7¢
The next thing needed is the estimate of the proportion of bo
ys

. T
and girls in class 1 (ax ). In Table 15 the enrolment of boys and

oirls in class 1 and primary sections are shown by age |
:eported statistics for the year 1969. From these Egllies ilslidpizp:h:

tion of class 1 enrolment for boys and girls can be obtained. The
proportion of girls in class 1is greater than the proportion Of.l)ﬂ}'s &
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 (PE ; ) anr (aT'] for all future
3 X

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 continuc in future. It is not necessary
to emphisize the disadvantages of late entry into class 1. It 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 gradual convergence of
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the age pyramid in future years to the single age 6 (or 1

number of central ages such as 6 and 7) will take place, By Stug)
there is no data on which we can base the rate at which sy}, |, 5
gence can take place. In other words we do not have 3 basis th:;:;;

which we can project the participation rates objectively,

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

Accordingly, among boys it is assumed that by 1983 there woyq
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. (,
reality this could be achieved sooner or later or mnot at all). The
second assumption is that the participation rates in 1983 for ages ¢
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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interpolation of the values for 1969 ang 1983 (Table 16
o more appropriate method would be to yge |4 —
pattern of development of participation rates,
not done. However the difference is not exp
the case of boys as the participation rateg

). However
¢ or logistic

For expediency this is
ected to be significant in
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, Ip 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 3 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:f 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 .
Having obtained estimates of 3;1‘ and a_ the next step is to

apply thse rates to the corresponding population of males and fema!es.
This is dome 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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.

girls derived above and the values arc summed over 4] ages f,

year for boys and girls seperately. The values of class 1 eum; Cag)
for boys and girls thus obtained are shown in Table 17, 7y, est'meut‘
of future class 1 enrolments for boys and girls is tepy, 1, llnatq

. 8 l
derived under changing age patterns of primary enrolmen. hﬂge

One interesting point emerges from the projected ¢l ;
ments for boys and girls, The future class 1 enrolments " ‘llrol.
tend to decrease continuously where as for girls it j foup dl%
continuously increase. The reason could be easily understooq, T t}:u
case of boys the age specific primary participation rates for ages. 6-1;
are already high in 1969 and the values increase very slowly ti]] 1983
This tends to increase primary enrolment. However the participatim;
rates for ages 13-17 are decreasing and this tends to lower the Primapy
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 enrolmeng,
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 1949
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 patterns 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 rat¢s



A STUDY OF FUTURE SCHOOL, NROLMENTS IN LIBYA 1969-1983 35
//_,____ = ——— — — =

T
ptained for 1969 for 8~ and a_ are uged through out for a]] years,
0

; g lments for bo 8 and o
- ulting class 1 enro . ¥8 and girls
The I:tstemS’ of primary school children are shown belo
ag?jglj)ng result is that the class 1 enrolmens obtained
o patterns’ are much higher than thoge obtained y;

under ‘constant
w.  One of the
under ‘constant
e ’ ider ¢ changing
age patterns -

e
Class 1 enrolment under ‘constang age patterns’ ip primary

(in hundreds)

Boys Girls Years Boys Girls
1969 566 399
010 9 412 11 g e
1971 591 425 1978 718 529
£ 604 438 1979 741 546
1973 615 450 1980 772 969
b 630 463 1981 803 501
1975 652 479 1982 833 613
1076 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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Repeater and promotion rates :

After obtaining the class 1 enrolments the next step i

the enrolment of boys and girls in higher classes of Wi O by
tory and secondary schools. ~ For this we need th,

promotion rates. g

To obtain the proportion of repeaters and promotey, .
we need enrolment in 1968-69 and the number of repeaters 69.701
moted pupils in 1969-70. The enrolment figures for boys :E:ll o
i1 1968-69 are readily available for the primary section, but Bit,
preparatory and secondary schools. Therefore an approximay, uf:l foy
of constructing enrolment in 1968-69 from 1969-70 repeater and fr:,; q
pupil figures are adopted for preparatory and secondary sectio, hey
before we apply the method to these sections, we first test it fo, P;'im uy
section to examine the amount of error that can occur beweep il a

mated
enrolment and true enrolment,

Repeater and fresher boys in primary classes (1969)

—_—

Class Repeaters  Freshers Estimated Observed  Repeater ;;‘t;\
Enrolment  Enrolment Estimated Obserygg
1968-69 1968-69

F+ R @/4) @)/
nm e e @ e

1 17436 39185 46161 49280 317 293
2 8356 28725 34842 34359 240 243
3 8361 26486 31579 32201 264 .260
4
6]

6539 23218 25969 26119 252 250
7461 19430 21311 22933 350 325

G19(59 +R
i-1

6 4752 13850 16099 18188 .295 262
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Enrolment in a given year consists of those
class mext year, those that get promoted t, the nex; higher clags nexs
yer and those that dropout during the current yegr,
‘hat the freshers in 1969-70 are nearly equal to promoge
of 1968-69 we have enrolment in the class
R.l?ig 5 Fi1969.

that repeay the same

Thus assuming
. T8 and dropouts
I 1968-69 a¢ the sum

0

Some dropouts of ith class in all the years including 1968-69 and
those preceding 1968-69 enter the ith

: class in 1969.70 freshers.
However, the magnitude of these dropouts ag compared to the dropouts
in 1968-69 is not possible to specify. But the twq are expected to be

nearl)' equal.

The results 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
of primary section.

The above mentioned approximate method js 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.

girls

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 sectiong

is an interesting observation.



cONOMIC AND BUSINESS REVIEW
NE 10 AND BUSTYP® W

rA e —
THE LIBYA -
38 — b 3 -
: . of the present analysis 1s thay ng «
. draw-backs . ies of re n
One of the dri derive a serics peater rate,

be obtained to

d (except for primary section, Table 5) " oy,
n bl

gories data could

vears 10 deduce a tre

ates Oof 1969-70 are likely to dccreflsﬁ in ¢

These repealer l:c - ial factors are expected to mﬂuence
Both economic and s0C

years. 0

Phonoh we know that the repeater rates are likely 10 degy,
change. ThoUt ™ '~ i ffcult to predict the way the repetitioy
in future years, it18 V :Zby’ 1083. Under one set of projectioy, "
are expected 10 decrealiﬁon rates remain constant till 1983, Agaip i'a
that these repe o repetition Fates e O o;t
des as a means to compare the .-egu]:
lternative assumptions of decreasing

Uy,
t

"

assume
is unrealistic to assume !
fifteen years. But this provi
that are obtainable under a
repetition rates.

I the second set of projections W€ assume the repetition rate, i

1983 for primary section decrease to certain arhitrat.'ily chosen valy,
which is much lower than the 1969 value, Having obtained the repetiy,
rates for 1969 and 1983, the intermediate values are obtained by line,,

interpolation.

For primary education, the repetition rates of boys in all classe
is assumed to decrease to .03. The corresponding figure for girls js
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 yearsin 1983. In fact this is an arbitrary assumption, Even if
lhef‘e 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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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
cay that the rates of dropouts are likely to be smaller than .01 or about
[h}s value. Actually dropouts are expected to be mostly occuring due
1o 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

«chool 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 ez (years) FEMALES
(years) :
474 519 56.3 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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; ¢ and girls in 1969-70 in prima -
(flum;l:or;::jle::;y l;{;{lﬂl to 61%. This appeared to b:y 0;"::1: n
you [p 1970-71 the graduation rates of boys and girls o i N
Glde: n observed to be around 70%. For our purpoge s (:la'?
::ct: (:;? l‘171‘(‘;% for the year 1970-71 for boys in primary section, g,;ui

girls also the same rate is used.

THE LIGYAN
40 :

As to the future trend in these graduation rates two n—

are made. In one set the rates are assumed to remain constap, &
. 3 ) e
level of 70%. In the second set of assumptions, the graduatioy, g

are assumed to gradually increase 10 84% in a linear fashion, The,

assumptions are the same for boys and girls of the primary Sectioy

The rates are summarized in Table 22.

In the preparatory level, the pass rate for boys and giys 3
1960-70 turn out to be 40% and 467 respectively (Table 8). Ty,
passes for years 1967-63 and 1968-69 are higher than these valye,
The dip in the pass rates of 1969-70 is taken as an exception and po
to indicate a decreasing trend. For this reason the graduation rate i
1969-70 is taken as 48% for boys and for girls 539 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 pimary
section enter preparatory every year from the p

section, Similarly a certain number of
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from preparatory section enter second

qaduates . ary. In the followine
able the graduates 1968-69 and the beginners or emra:tso'lowmb
l:aralory and secondary in 1969-70 are shown : 1 pre-
= _G—ra;:luates _—13;ys—_ "_“‘G—“;s—_ N -
section Boys Girls Freshers Repeat . Rate of

oy - epeaters F‘;::.h- Rz;;:.&t- Boys  Girls

Primary 12028 3007* — _ B o
preparatory 4617 467 11953 2675 2768 492 99.4% 92.7%
Secondary 1120 145 2633 487 457 35 57.0% 97.8%
S

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
<chool 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

wrend 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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, 26, 27 and 28) an . 018 (Tgh
amumsu;;l; ('II;:‘}:::SO verall school enrolment is studied ang latzi 3'9;
30 an ’
&

in primary preparatory and secondary schools ig exam,
ment in ’
: | primary, preparatory and sec““daryt
(|8

enrol

/ ‘_\
969 1983

1
HIGH MEDIUM LOW
SR
(figures in hundreds)
YS @

" Prima 2048 4500 2939 2702
Preparr:tory 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
T

In the above table the enrolments for boys and girls are jr

:lrlom tables 23 to 31. The school age population is estimated f;;“:

e projected figures given by five Section 3 I
table). y year age groups (

From the above
school enrolment of boys
lation of boys in 1983,
boys less than the popu
stress the point thay in t

table we notice that the projected over alf
under }ugh assumptions exceeds the pOPu
The other two levels have the enrolment on
lation aged 5.19, Here it is mecessary )
= methodology adopted here, there W3° :;1
d enrolmentg above clags 2, such as the t0
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enrolment is less than or equal to total school age population. Except
st Jerivation of future class 1 enrolments, no use of projected male
ud female populations have heen used. Thus it is not possible with
he present method of projection to identify the exact age group to
hich 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.

45

In 1969 academic year for instance it is reported that there are
904 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
{ail 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
is that in the medium projections the various 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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1983 turns out to be 270200. This amounts to 44% an q
increase over 1969 enrolment under medium and ], l"rﬂiecf A
However, in the case of girls the improvement in the enrolmen, | i

01]&'
L] - - y
is more significant. Under the medium projections, the enl‘OImeltg
girls by 1983 is assumed to increase to 275300 from 10700 ; of

n ]
a 157% increase. Under low projections the primary gl'rls-eum]n?:g'
is expected to increase to 250500 in 1983 which amounts to 134;l
increase. The total primary enrolment is expected to increase by 957:
and 71% under medium and low assumptions respectively, Th,
reason for smaller enrolment for boys as compared to girls ;g due 1,
the fact that for boys in 1969 itself the overall partici

pPation rate wag
high. The more probable figures are expected to be those of mediuy,
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

I

The most significant observation in the above table is the enormous
increase in the number of girl graduates.

about by large scale increases in the 6th
and 30).

This increase is brought

class enrolment (Tables 27
For instance under medium assumptions the enrolment of
girls in the 6th class in 1983 has increased to more than 9 times thle
value in 1969. Even under the low assumptions the 6th class enr®”

ment in 1983 increased to more than 8 times the value of 1969.
Preparatory enrolment :

. ; in the
The increase in the enrolment of boys, girls and total in
preparatory section is illustrated in the followi

ng table.
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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 boys in 1983
s by 286% and 237% under medium and low assumptions
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
s the 1969 value. This enormous increase in the girls enrol-

jncrease
respectively.

13 time
ment is due to increasing participation rates. The total enrolment in

ols is expected to increase seven times and six times

preparatory scho
d 1983 under medium and low assumptions respecti-

between 1969 an
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

t has been enormous, the increase in

lso considerable. Among boys
o increase by more
¢ and more than 4

Just as the preparatory enrolmen
the preparatory graduates by 1983 is
the preparatory graduates by 1983 are
t%"’“ 5 times the 1969 value for medium assumption
times under low assumptions. The increase in the preparatory gr aduates
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.

expected t
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Secondary enrolment :
The enrolment of boys and girls in secondary educatioy, i § X
is summarized below.
Secondary school enrolment in 1983 (in hunm
1969 MEDIUM LOW
Boys 72 299 424
Girls 11 523 380
Total 83 1122 804

. e
From the table it is evident that the enrolment of boys in the seconday

section has increased more than 8 times under medium assumptioy,
The increase for girls has been great as in the earlier cases, The
enrolment of the secondary section is assumed to increase 13 timg
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

—

e e———

among boys have increased 10 times by 1983 v

ti.o ns and 7 times under low assumptions. Agay
girl graduates is very great.

The graduates
der medium assump
the increase among
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per class on the average and about 15 studenty pe, teacher, In th
secondary schools there are about 30 students per clasg and 1(; n the
per teacher.  The student teacher ratio is quite Joy i the Presarat
and secondary schools. It is possible to estimae from pr“iectel:] orly
ment of school children, the required clags rooms and lcach:nro. L
future. For this we need to assume certain students per classmanc;
students per teacher, in future years, For Primary section we assu;e
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 stude:i:t/
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,

tudentg

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 95 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 afxd 1.6
times the 1969 level under low assumptions. The increase. in the
number of teachers by 1983 under medium and low assumptions are
17 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,
class rooms by 1983

I th . wnbe[' Df .
n the preparatory section the n lue under the medium

are found to be 6 times and 5 times the 1969 va
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and low assumptions. The number of teach.ers in 1983 are fﬂuh
be 7 times the 1969 value both um?er medium and low assumptio \
Itis clear from this that the expansion of preparatory classroqp, al]gl
teachers will have to be great by 1983. g
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In the secondary section the increase is even greater. In th, I
the number of classrooms are Jikely to be 12 and 9 times the 1959 s
inder the medium and low assumptions.

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

As mentioned earlier the model has its own limitations, especial
those connected with inputs. The inputs are more or less based g
the data available by 1969-70. As such, assumptions regarding futyy,
repeater, promotion, entrant and graduation rates may not represen
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 gecondary
levels, Hence the results are expected to be rough estimates and may
deviate from true future enrolments. The preparatory enrolment 1
lilely to be understated and graduates overstated. The projected €
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 s underway which takes e
of most of these limitations,



qUDY OF FUTURE SCHOOL ENROLMENTS
AS e S—

IN LIBYA 19691933 51
o D
—"-’_'_.--.--.-._._'_'_ _\- - | -

How
of 1aking st

ever, the present model did succeed in showing the
eps 1o see that children go to schoo] at reasor

if age distribution of entrants to class 1 gradually converges t,
E"m; {or some years in the future the problem of overaged students
age "ts Based on the reported statistics of 1969 it s likely that the
Peﬁ::is’:ributjon of primary school children which ranged from 5 to 17
age turther diverge initially. Thus overage school children is number
Om::' problem in Libyan education,

Importance

1able ages,
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TABLE 1
Primary School enr#_l:uent of males and females by year and class

CLASS
I I m v \4 VI s

o MALES
1960- 30510 18641 15356 12671 11701 8703 97561
1961 33717 20130 17057 13649 12099 9819 105771
1962- 88285 20988 19355 149861 12818 9739 116116
g5 40833 2375 20289 16661 13949 10407 125854
06 40841 26885 22079 18835 15558 11395 136203

1065- 41933 27513 22250 18789 16653 11966 139104
1966- 47508 28783 24621 20799 18608 13181 153500
1067- 50268 34020 28413 23621 21102 16226 173650
1068- 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 4203 2986 2084 1187 29079
1963- 12199 6214 4221 2744 2096 1344 28818
1964- 12043 7321 5282 3450 2487 1415 32898
1965- 22142 11805 8098 5050 3916 2178 53189
1966- 26851 13584 9616 5986 4351 2513 62851
1067- 20066 17318 12083 7741 5395 3478 75081
1968- 32078 19943 15128 9598 6644 4147 87537

1969- 30798 22458 18874 12521 8890 4706 107047
‘—-‘—-‘-__-"_‘—'—-—-__

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 196 ,,

™

CLASS
Age First Second Third Fourth Fifth Sixth Total %
6 2021 - — - e == 2021 10
6 23512 - — —_ e — 23512 115
7 16066 10585 — - — — 26651 131
8 7377 10684 6740 — — — 24801 12,2
9 4191 8015 9445 5308 — — 26959 13.2
10 1818 4091 7956 7084 3408 — 24358 119
11 785 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 44
15 —_ 155 413 978 2194 2790 6530 3.2
16 — 75 214 553 1734 3054 5630 2.8
17 — - 52 77 160 293 582 0.3

Total 56621 37081 34848 20757 26891 18602 203799 1000

% 27.8 18.2 171 14.6 13.2 9.1 100.0
— __—'_—-_.._H/

Source : Ministry of Education, Department of statistics De\arezloli'f“eﬂt
education in Libya 1960-70.
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TABLE 3
The age class distribution of girls in primary school in 1969.70
- CLASS
o mirst  Second Third Fourth Fifth  Sixth  Total %
i
p 1049 — e — — — 1049 1.0
¢ 15568 — — — — — 15568 145
7 11456 5796 — = = — 17252 16.1
8 5978 6367 3399 - = s 15744 14.7
9 3320 4935 5147 2319 s - 15721 14.7
10 1523 3093 4671 3122 1416 == 13820 12.9
1 749 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 43
14 39 45 199 439 933 784 2439 2.3
15 — 21 61 135 . 4N 551 1239 1.2
16 — 7 23 52 - 196 277 555 05
o — = 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 4
CLASS
Enrolment
in1968-79 I i oI v ¥ VI oty
Boys 49280 34359 32201 26119 22933 18188  1g30q,
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 52005
Total 56621 37081 34848 29757 26891 18602 203799
Girls
Freshers 28186 17330 14450 9903 6520 8760 80129
Repeaters 11612 5128 4224 2618 2370 966 26918
Total 39798 22458 18673 12521 8890 4706 107047
Fresher and Repeater rates
Boys
Fresher 647 J57 740 750 875 738
Repeater 353 243 260 250 325 262
__.—-—F—"——-—-"-
Girls
Fresher ]
s 143 121 127 643 767
Repeater .362
P 257 279 273 .357 .233
__—"’/

Source : Maya Prasad (1871).
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TABLE 5

1983

Repetition and dropout rates for primary hoys and girls

Boys

Repetition rates
1064- 1965- 1968- 1964- 1965- 1968- 1964- 1965- 1968- 1064- 1965- 1968

.29

21

34

27

27

.26

27

33

32

Dropout rates

15

14

02

02

10

A3

07

Girlg

Repetition rates

48

37

32

28

38

.36

31

29

27

.30

R 8 B B

35

57

_—

Dropout rates

-4

19

.08

15

10

¢ Negative values,

Source :

+ not available,
Based on reported repeaters and dropouts, Ministry of Education,
Department of statistics.
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TABLE 6
Distribution of boys and girls by age and year in Preparatory
schools in 1969-70

YEAR i

) ___-___—_‘_-—‘—*\
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 1Ly
15 2537 1302 770 4609 15.1
16 2091 1332 1038 4461 14.6
17 1830 1307 1292 4429 14.5
18 1276 1068 1210, 3554 11.6
19 747 836 1020 2603 8.5
20 652 682 965 2299 7.5
21+ 114 326 656 1096 36
Total 14628 8558 7423 30609 100.0
GIRLS

1 68 — —_ 68' 1.2
12 276 117 — 393 6.9
13 556 148 48 750 131
14 685 257 100 1042 18.2
15 691 339 152 1182 20.7
16 443 249 239 931 16.3
17 263 229 131 623 10.9
18 125 133 133 391 6.8
19 53 66 ™ 196 34
20 21 28 32 81 14
Total 3190 1579 938 5707 100.0

e e v ___/

Source : Maya prasad (1971),
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TABLE 6 (Contd)

ijon of boys and girls by age and year in secondary

Distribllt
school in 1969-70

e YEAR

JEE—

AGE FIRST SECOND THIRD TOTAL %

BOYS

14 67 10 — 77 1.1
15 213 61 38 312 4.3
16 422 265 31 718 9.9
17 608 309 193 1110 15.4
18 635 451 297 1383 19.1
19 472 333 348 1153 15.9
20 306 305 404 1015 14.0
21 397 347 721 1465 20.3

Total 3120 2081 2032 7233 100.0

GIRLS

14 23 - — 23 2.1
15 68 9 — 7 7.2
b 90 24 = 114 10.6
& 95 37 9 141 13.2
¥ 89 41 18 148 13.8
o 51 27 39 117 10.9
0 48 25 33 106 9.9
21

- 28 134 183 345 32.3

o 492 297 282 1071 100.0

Source : Maya Prasad (1971).
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TABLE 7

Distribution of freshers and repeaters in Preparatory o,

schools 1969-70 and estimated enrolment fo, lgﬁasec“t"]ah' |
e 69
69-70 Estimated -~
e R::Jeaters Total  Enrolment Eﬁf’ﬁgg Mg
_ 96869 Frhers
- S ——— .
First 11953 2675 14628 9756 726 &
Second 7081 1477 8558 7217 795 i
Third 5740 1683 7423 6300 133 P
Total 24774 5835 30609 - — = _
Gradu- 1968-69 4617
ates
T S,
Preparatory - Girls
First 2768 422 3190 1867 T4 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 8T 213
Second 1799 282 2081 1876 850 150
Third 1594 438 2032 1558 719 281
Total 6026 1207 7233 —_ — g
Gr:;- 1068-69 1120
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TABLE 7 (Contd)

-~

Secondary - Girjg
i o o o 889
girst 280 268 0 d11
nd 31 282 937
-
Totalu_ 1968-69 e

ates
el enrolment. for 1965-60 1s obtained by aqany o

; addin
Note " treshers in the next class. This is done fop § TeDeaters In g glag,

First an
nird class the repeaters in third class in 1969.70 gpg 23332“&“3” o
- 1968-69

are added.
gource : Maya prasad (1971).
/’/—_ —__—______‘_____\‘
TABLE 8

Number of students appearing and passing in primary, preparatory
and secondary schools

G —
PRIMARY
APPEARED PASSED PERCENT
Boys Girls Total Boys Girls Total Boys Girls Total
1960-70 18602 4706 23308 11254 2867 14121 605 609 606
71 21792 6515 28312 15260 4560 19820 700 700 70.0

PREPARATORY

1967-68  6969* 751 3322 451 417 60.0
68-69 8721 812 3086 467 457 515
69-70 10044 1160 3975 529 396 458

SECONDARY
(Sclence subjects)

1067-63 1469 114 601 62 409 456
68-69 1578 11 686 61 434 551
69-70 1693 157 817 83 483 528

(Literary subjects)

196768 925 138 279 43 3.2 312
68-69  gg5 169 434 84 449 497
69-70 54.2

0 132 179 538 97 476

Source : Maya Prasad (1971).
* Excluding evening students.
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TABLE 9
Class progression rates of males and females by year nd g,
~— §
— CLASS e
Year a T vl v Vi
MALES
1960-61
1961-62 .660 915 .890 955 T8
1962-63 622 .962 .878 .939 805
1963-64 632 .967 Vs .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 50 - .856 662
1962-63 559 .788 767 .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
1967-08 590 824 m 894 684
1968-69 568 .963 .806 .880 673
1969-70 683 1.062 821 085 721 ‘
e

Source : Computed from Table 1.
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< TABLE 10
cgwol enrolment : Boys and Girls : 1969.7
3¢ S
a— '—.__-._F.-_.._._-_'_-_ T T— —_—
/"-J”_-.- BOYS GIR[‘S e
prepa- S€¢” Total Popul- Prim- Prepa- Seco. oy
rm- ndary ation ary ratory p dary Popul-

ation

P
My ratory

S
/_ 15533 28500 1661 _ o
— Bt — 16617 25600

. 28
__ 26651 27400 17252 —
- — 17252
 g6651 o
. g - — 26300 15744 — 157 g4
s 2 26959 25200 15721
o 26959 T - - — 15721 23700
) 24358 24300 13820 —  _— 1333
o 4398 22800
92034 219 — 22313 23200 11319 68 — 11387 21900
1 .
g 887 1168 — 19450 22200 7605 395 — 7998 21000
;s 2458 — 15969 21400 4667 750 — 5417 20200
1
g4 3658 77 12650 20700 2439 1042 28 3504 10600

14
15 6530 4609

5 5630 4461 718
17 ss0 4429 1110 6121

312 11451 20000 1239 1182 77 2498 18900
10809 19100 555 931 114 1600 18100
18400 64 623 141 828 17400
— 391 148 539 —

s  — 3554 1383 4937  —

o — 2603 1153 3756  — — 16 117 313 —

0 — 2299 1015 3314 — — 81 106 18T —

N4 — 1096 1465 2561  — - 51 345 39 —
203799 30609 7233 107047 5707 1071

—

Source : Tables 2, 3 and 6.
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TABLE 11

Interpolated male and female population by single Year ,

. ¢
at five year intervals :

MALES (in hundreds) Fh”s ~

974 1979 1984 1964 1969 1974
Age 1964 1969 1 T
0 328 842 418 500 595 305 344 405 g5y .

310 333 396 476 568 289 320 386 g

[

203 323 377 452 543 274 315 368 441 g

2
3 278 314 358 430 518 261 302 352 42 g
4 264 304 342 410 495 248 200 336 400 45
5 247 207 314 888 470 230 278 316 377 g
6 237 285 309 372 451 223 266 306 363 44
7 227 274 304 35T 438 215 256 207 350 42
8 218 263 299 344 415 207 246 288 338 406
9 210 252 203 331 398 199 237 280 326 390

10 202 244 284 321 884 191 228 270 315 376

1 194 232 279 307 367 184 218 262 303 350

12 186 222 272 297 352 176 210 253 202 345
13 180 214 263 289 339 170 202 244 283 330
14 176 207 252 285 330 164 196 235 276 323
15 171 200 240 282 318 156 189 225 268 312
16 165 191 220 276 304 149 181 216 259 300
17 160 194 220 269 204 143 174 207 251 289

B

Source : Interpolated from five year age groups Venkatacharya (1972)-
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—
TABLE 14
jon Reportedprimary  Participa.
Pop“'aat:m enfohnent in1969  tion rate Enrohnei? JUSTED
o B 19 Participation rate
1) (2) (2)+((1)
\\\
¢ 28500 25533 90 25533 8958
7 27400 26651 97 26651 97%
g 26300 24801 94 26000 9885
9 25200 26959 107 25000 9820
24300 24358 1.00 23800 9794
11 23200 22034 85 22400 9655
22200 18287 82 19239 8666
13 21400 13511 63 13511 6313
14 20700 8924 43 8024 4311
15 20000 8530 32 6530 3265
16 19100 5630 .29 5630 .2948
17 18400 582 .32 582 0316
Total 276700 203799 203799
FEMALES
6 26600 16617 625
T 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

P

Source : Tables 1, 12 and 13,
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TABLE 15
MALE FEMALEg '
Enrolment in Enrolment in
Ratio Class Pri
Age Classl Primary mary

* (2) (1)/(2) (4) (5) {f;t:;

_ )
___‘H-_\‘“H.

6 25533 25533 1.000 16617 16617 1009

7 16066 26651 .603 11456 17252 664

8 7377 24801 297 5978 15744 380

9 49 26959 155 3320 15721 211

10 1818 24358 075 1523 13820 110
1 785 22034 .036 749 11319 066

12 440 18287 024 162 7605 021

13 207 13511 .015 54 4667 .012

14 204 8024 .023 39 2439 .016
Source : Ministry of Education, Department of statistics Development

Education in Libya 1960-70.
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n T S
TABLE 18
Promotion and repitition rates for boys of primary clasges 1969-83
\\\
CLASS
IR SR LS
———
64 75 J3 T4 67
1969/70 i:' 35 24 .26 :g 32 28
66 a1 15 ; 69
o g 33 22 24 23 .30 24
1971/72 P .69 8 76 JaT g1
r 30 21 .23 22 .28 23
1972/73 P J2 .80 78 79 73
r 28 19 21 20 26 2
1973/74 P .73 81 .80 80 75
r .26 18 19 19 .24 .19
1974/75 D 5 83 81 82 7
r 24 16 18 A7 22 18
1975/76 D 18 84 83 83 79
P .21 .15 16 16 .20 .16
1976/78 p 80 86 84 .85 81
r 19 13 A5 J4 18 15
1977/18 P 82 87 .86 87 84
r 5 i A2 13 A2 15 A3
1978/79 P 85 89 88 88 86
r A4 .10 a1 A1 A3 J1
1979/80 P 87 90 89 90 88
r A2 .09 10 .09 P b § 10
1980/81 P 89 92 91 91 90
r 10 07 .08 .08 .09 .08
1981/82 p R 93 93 .93 .92
r .08 .06 .06 06 07 .06
1082/83 p 04 95 94 .94 .94
r .05 04 05 .05 .05 .05
1083/84 p 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 19

ond repitition rates for girls of primary classes 1969.g3

nloticnl oz x
il CLASS

Pro = —
= o
t 2 8 4 5 8
year i
//,;3’/_7.73 ‘71 '72 063 T
70 P .36 .26 .28 .27 .36
W p 75 73 74 65 =
o P 34 a4 e " -34 22
r 74
68 076 -75 ‘68
w12 P 31 23 -25 24 31 20
. i
70 .78 76 a7 .70
12/73 1; 29 21 .23 .22 .29 19
72 .79 .78 .79 72
3/74 I:. 27 .20 .21 20 2 18
5 D T4 .81 .80 80 74
T4/ . .25 .18 .19 .19 .25 .16
7 .82 - .81 .82 a7
6 P .
075/ : ‘992 17 .18 a7 22 a5
IR 79 .84 .83 .83 79
2 20 15 .16 .16 .20 14
q1/18 P .81 .86 .85 .85 81
r 18 13 ¥ { | 14 18 12
978/79 P .84 87 .86 87 84
r A5 J2 13 12 15 A1
979/80 p .86 .89 .88 .88 .86
r 13 .10 a1 i 13 .09
980/81 p 88 .90 .80 .90 .88
r 11 .09 .09 .09 a1 .08
%81/82 p .90 92 92 .92 920
. r 09 07 .07 .07 .09 .07
82/83 p .93 .93 .03 .93 .93
r .06 .06 06 .06 .06 .05
19 '
B/ p .95 95 95 95 95
. .04 04 .04 .04 04 .04
P = Promotion rates
r =
Repeater rates Source : Assumed
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TABLE 20

Promotion and Repitition rates for Boys 1969.83
in preparatory and Secondary schools

. by

Preparatory

Year First Second 'I:;.lrrd me::_t Second Thir
year year Y Y year Yeay
—__\-\

1969/70 P a3 78 a2 .78 84 n .
r 27 2 27 21 15 2

1970/71 p 3 79 73 79 85 P
r .26 20 .26 .20 14 P

1971/72 P 4 796 T4 .80 85 .n
r 25 194 25 19 14 2

1972/73 p 16 804 76 81 86 5
r s 186 .23 18 13 2

1973/74 p a1 812 a7 .82 .86 m
r 22 178 22 7 13 22

1974/75 p 118 819 .18 .83 .87 18
r 21 171 21 .16 A2 21

1975/76 p 719 827 19 84 .87 80
r 20 163 .20 15 12 19

197677 p .80 .835 .80 85 .88 81
r 19 155 19 14 11 18

1977/18 p 82 843 .82 .86 89 83
r a7 147 a7 13 10 16

1978/79 p 83 .851 .83 87 .89 84
r 16 139 16 12 10 15

1979/80 p 4 859 84 .88 80 .86
r 15 131 15 A1 09 13

1980/81 p ; .867 85 .89 90 87
r 14 128 14 10 .09 12

1981/82 p 87 875 87 90 1 89
r A2 115 A2 09 .08 10

1982/83 p 88 .883 .88 91 91 90
08/t ; -;; 107 11 .08 .08 .09
; .890 .89 92 92 92

J 10 10 10 07 07 07
___________..-""

Source: Assumed,
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TABLE 21

Promotion and Repetition rates for Girls 1969.g3
in preparatory and Secondary schools

o
Preparatory Secondary

First Second Third First Second Third
year Year Year year year year
P 16 84 13 880 930 810
r 23 150 28 110 060 180
p a7 846 T4 884 931 819
r 22 144 25 106 059 AT
p a8 .851 8 889 931 829
r 21 139 23 101 059 161
p 9 857 (i 893 932 838
r .20 133 097 058 152
p 81 .863 T8 897 932 847
r a8 27 21 093 058 143
p 82 .868 80 901 933 .856
T 17 A22 19 089 057 134

1975/76 p 83 874 81 906 033 866
r 16 J116 18 084 057 124

1976/77 p 54 .880 83 910 034 B75
r 15 110 16 .080 056 J15

1977/78 p .85 .886 84 94 935 884
r A4 104 15 076 055 106

1978/79% p 86 891 85 919 936 894
r a3 099 14 07 054 096

1979/80 p 87 807 87 923 936 .903
r 12 0088 12 087 054 087

1980/81 p 89 903 88 927 937 912
r 10 087 A1 083 .gg -::i

i 89 931 J g

1081/82 ;: .gg -ﬁ & 566 et e
1082/83 p k)1 914 9 936 938 931
r .08 076 08 m :g:: -33

19 92 92 92 .
83/84 [:. . AT o7 060 050

Source : Assumed.
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TABLE 22
Primary section Preparatory section i
Year Graduationrates Entrantrates Graduationrates Entrant rateg
—
BOYS
1969 70 850 .48 _ 70
70 1 .855 49 b §
71 a2 .860 .50 72
72 .73 .865 51 73
73 74 .870 52 74
74 75 .875 53 _ 75
75 .76 .880 54 76
76 a7 .885 .55 L
i .78 .890 56 , 78
78 .79 .895 57 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 b 5 ) .825 54 98
71 72 .830 .55 98
72 73 - .835 .56 .98
73 74 .840 57 : .98
;* .75 .845 .58 .98
5 , - ;
i ;f; .gg 59 . .8
e . .60 .98
7 -78 .860 _61 98
78 .79 . 865 62 )
79 .80 .870 '33 : gg
8% .81 875 o4 '
81 82 - 880 85 =
82 ‘83 i . .98
83 84 ‘890 .66 98
5 67 .98

Source Assumed,
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TABLE 32

m and teacher requirements under medium assum
g 100

Ptiong
(in hundreds)
= pnmmkm
m:’ Class- Teach- Enrol- Class- Tegcp. Enrol- Class- Teaep.
et rooms ers ment  rooms ers ment TOOms  egrg
== \
- BOYS
64* 68* 306 10% 12+ 79 2% 4
71 15 368 12 15 82 3 4
16 81 439 14 18 95 3 5
81 86 538 17 2 17 4 6
83 89 849 20 26 144 5 7
86 92 736 23 20 178 6 g
89 94 816 26 33 219 1 1n
90 96 893 28 36 272 9 14
90 96 982 31 39 325 1 16
01 97 1044 33 42 315 12 19
91 97 1094 34 4 4 14 21
92 9% 1117 35 45 473 16 2
92 98 1143 36 46 528 18 26
92 98 1163 36 T 570 19 29
92 98 1180 37 4T 596 20 30
GIRLS
34 36 57 2 2 1 04 05
40 43 7 2 3 13 04 A
a1 50 103 3 4 1 1 1
53 57 139 4 6 29 A :
59 63 192 6 8§ 4 > ;
65 69 261 8 10 i . 4
6 13 348 11 14 78 - 5
72 7 450 14 i 1B . 8
75 80 559 18 a3 D : 10
7 82 61 21 26 205 : .
B %" W » = W o A
81 86 799 25 = 14 21
83 88 845 26 5 r

t.
figures are differen
* These are estimated from enrolments. The actual figu
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TABLE 33
Future class rooms and teacher requirements under Low assuy,
Pt
(in hundreds) g
[
PRIMARY PREPARATORY smco\nmfm,\ .

Enrol- Class- Teach- Enrol- Clags.

Year Enrol- Class- Teach- %
ment  rooms ers ment  rooms ers ment rooms ::i,
BOYS —
1969 2048 64* 68* 506 10* 12* 72 9% "
70 2255 71 75 368 12 15 82 3 .
71 2425 76 81 437 14 18 94 3 .
72 2561 80 85 500 16 20 114 4 .
73 2667 83 89 572 18 23 137 5 .
74 2743 86 91 646 20 26 163 5 8
75 2793 87 93 727 23 29 190 6 1
76 2811 88 94 810 25 32 219 7 1
77 2810 88 94 888 28 36 250 8 19
78 2797 88 93 953 30 38 282 9 14
79 2778 87 93 999 31 40 316 1 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 5
70 1289 40 43 7 2 3 13 0.4 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 :
74 2026 63 67 239 7 10 55 2 :
7% 2120 66 71 326 10 13 72 2 : ﬁ
76 2205 69 73 409 13 16 96 3 ;
7 2269 71 76 488 15 20 118 4 ¢
78 2319 73 7 555 17 22 170 6 ;
79 2360 74 79 609 19 24 220 7 11
. = 0 651 20 286 211 9 5
682 21 27 314 10 18
82 2452 7 82 705 22 28 352 12 9
83 2495 78 83 723 23 29 382 13 j

* These are estimated from enrolments. The actual figures are gifrerent:

Source : Computed.
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