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1. Introduction

The study of the composition of population in general and that of

sex and age in particular has severa] advantages (Hawley, 1959). To
begin with, for example, it provides an invento

; ry of human resources
available and permits

the description of the population in a community,
In these contexts it also permits the comparison between or among

population groups. The study, in addition, serves as a guide to future

changes in the structure of population in a community because these
changes are heavily affected by the present size and composition of the
population in that community, Further, the study provides the factors
which are most important in analysing the components of population
change, namely, fertility, mortality and migration.  The study of sex
and age composition in any population has an added advantage of
providing indirect estimates of population change.

The purpose of the present paper is confined to the discussion of
the sex and age eomposition of the citizen population of Libya in 1954
and 1964, The reasons for selecting these characteristics stem iuainly
from their effect on demographic variables. It may be added that these
characteristics directly affect the incidence of births, deaths and
marriages and indirectly appear as differentials in migration, educa-
tional, occupational and other distributions obtaining in a community.
A study of the sex and age composition with reference to a specified
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time reveals the past demographic history of the population of any
Thompson and Lewis (1965) have termed this history
as the biological one. This is because the past trends in fertility,
mortality and migration experienced by the community over several
decades occasion the sex and age composition of the population in the
community at the specified time.  The additional advantage of the

study is that it provides an idea of the future course of fertility,
nt of migration in the community.

community.

mortality, marriage and to some exte

Data provided by the Libyan Censuses of 1954 and 1964 will be

used in the present study. As these were the only two censuses

conducted in post-independent Libya, the scope of our study may be

considered to cover that period. It may also be noted that censuses

ia 1954 and 1964 were taken respectively before and after the discovery
of oil in Libya. A comparison of the sex and age structurs of the
citizens in these two census years may reflect the effects of mnew

economic asset on the structure of population.

A critical analysis of data pertaining to the two characteristics
ander study will be given here.  The reliability of data and adjust-

ments, if attempted, will be given at appropriate places.

2. Sex Structure of the Citizen Population of Libya

To study the sex structure of the citizen population of Libya, we
will use the conventicnal measure - the sex ratio, For our purpose, it
will be defined as the number of females per thousand males in a
specified catesory of people. This ratio is suitable for our purpose
Liecause it is simple in nature and can be used to compare the sex
structure of well defined population groups regardless of their size.
The interpretation of its magnitude has, however, to be done afier
careful examination of several factors. In this connection one has to
remember that in general more male than female births occur in a
populaticn.  On the average, it can be taken that for every 100 female
_births in a population there occur 105 male births. The latter number
may, however, vary from 102 to 107 (United Nations, 1955). A
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substantial deviation from thjg range except in small populations may
indicate the presence of °rror in data.  Qpe hag to remember further
that mortality of females ig lower than that of males (the reverse is
not ruled out) and as the age advances the decrement caused by
wortality in the number of males becomes greater than that in the
number of females, 88 counterbalances the excess of male

antial migration gives a sex ratio for
s from unity only slightly, As noted

quite often gives the number of
ater than that of males,
expect that the number of fem
of males in a populatiop or t
The reverse may

This proce
births and in the absence of subst
the total population, which deviate
by Hawley (1959) 1this

deviation
females slightly gre

Thus, we may either
ales will be approximately equal to that
he former will slightly exceed the latter.

be obtained in population groups which have
abnormal materna] mortality sufficie

the relatively low mortality of females at ages

Error in data may also sometimes
in sex ratios from unity,

experienced

nt to offset or exceed
outside the reproductive
period. cause substantial departure

2.1 Sex Ratio for the Total Citizen Population of Libya

Libya, it appears, has suffered from the deficiency of females for
quite some time in the past. While examining the reliability of 1936
Census of Libya (the Census with questionable coverage and reliabi-
lity) Pan (1949) noted an excess of 75 males for every 1,000 females.
In other words there were 930 females for every 1,000 males. He
also noted an irregularity in the age-pattern of the sex ratio. Male
exiles, some suspected underenumeration of women in certain age groups
and mis-statement of ages of men and women were proposed as the
main reasons for this irregularity. The Censuses of Libya taken in
1954 and 1964 again exhibit similar deficiency of females in the total
citizen population of the country. In 1954, there were 928 females for
every 1,000 males in the total citizen population of Libya. This
deficiency of females was approximately the same as that in 1936.
The sex ;'atio from its value of 928 in 1954 declined to a value of 922
i1 1964.  Accerding to Datta and Sharif (1968) the deficiency of
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females in 1964 stemmed from biological reason, nawely, excessive ma,
births in Libya. The authors apparently did not take imto accoun;
the differences Detween mortalities of males and females that migh,
be obteinivg in Libyan population. The contention was based on the
low sex ratio for children aged less than one year in 1964. The reason
although interesting suffers from lack of soundness. This can be seen
as under. To maintain a total population with greater number of
males than that of females steming from greater male than female
births alone, it would require a sustained high proportion (may be
mwuch more than the normally obtaining ratio of 105 male to 100 female
births) of male births among total births over a long period of time.
The statement implies that other conditions remain similar to those

uormally obtaining in most of the population groups. The sex ratio
{or children aged less than one year will be nearly the same as that at
birth, provided the infant mortality rates for the two sexes are the
same, The observed sex ratio of 942 in 1964 for children aged less
than one year in Libya was precisely the same as that normally observed
at birth,  That is, there were 106 males for every 100 females among
the children aged less than one year in 1964. A sex ratio of 975 for
this group of children in 1954 also does not support the contention
that the low feminity in Libya is occasioned by more male than female
births in the population.  The other possible causes for the deficiency
of females in Libya are — mortality, migration and error in data. The
effect of these factors on the sex ratio is discussed below,

Migration in a society such as Libya is mosily male dominated.
This feature is observed by the present author (1969) in a study of
internal migration in Libya,  International migration prior to the
discovery of oil in late fiftees might have resulted in a net loss to Libya.
The population in 1954 might have suffered from only slight net emig-

ration, however, hecause of some return migration which followed the
independence of the country. The discovery of oil increased the flow
of return migration and it is hoped that almost all the net losses sﬁ?fzred
carlier might have been counterhalanced. Irrespective of the volume
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TIZEN POPULATION OF LIBYA
and direction of imternationa] m

) igration, it may safely be assumed that
this migration was male dominated, 'Thig suggesls that the deficiency
of females could not he explained in terms of migration.  This is
because the gex ratio in 1954 affe
ought to have been higher thay v
iw 1964 than that in 1954 i

wigration,

cted by male dominated net-emigration
vhat it was, A slightly lower sex ratio
in line with the male dominated return

noted earlier in this p
enumerated with more ¢
As will be shown later
consistent pattern,

aper indicates that males and females were
r less similar accuracy in 1936, 1954 and 1964.
regional variation in sex ratios also reveal a
This implies that the co-efficients of over - or
re almost the same for both the sexes in each of
the censuses considered, Thys we can assume that the sex ratios for

enumerated population were practically unaffected by error of enume-
ration and they can be reg

underenumeration we

arded as those for the actual population,

Now we will consider the effect of differences between mortalities
of males and females on the sex ratio. I may be noted that direct
evidence in this connection is almost non-existent. The following
discussion is based mainly on the indirect evidences derived from age
distributions that are available for the two sexes separately in 1954
and 1964. It will be noted in section (3) that the average ages for
males in 1954 and 1964 were slightly higher than those for females in
respective years.  This difference between the average ages of the
two sexes could have stemmed from the differences between mortalities
experienced by them.  The contention is justified because there is no
reason to believe that sex ratio at birth in Libya deviated substantially
from the average obtaining in other populations and that migration
affected the average age. Some calculations based on a set of Model
Life Tables (United Nations, 1967) showed that if the expectation of
life at birth for males was about 1.5 to 2.0 years higher than that for
females, the sex ratio in such a stationary population would be approxi-
mately equal to that in Libya, The assumption that the mortality of
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males in Libya was lower than that of females (an ASSUMptigy,
contrary to observations in most of the populations) may not be ve
improbable and we may conclude that it was mortality that affecteq the
deficiency of females to a great extent in Libyan population,

TABLE (1)
Sex ratios (number of females per 1,000 males) according
to administrative divisions (Mugataat) of Libya in

1954 and 1964

Muqataat Sex ratios in
1964 for 1954 for
Population born in  Population  Population
enumerated  enumerated

in in
) @) ®) ()
WESTERN MUQATAAT 911 919 927
Tripoli 946 909
Misurata 880 925
Khoms 885 920
Zawia 922 926
G. Gharbi 901 026
EASTERN MUQATAAT 941 918 915
Benghazi 924 897
Derna 949 941
G. Akhdar 981 962
SOUTHERN MUQATAAT 021 977 994
Sebha 364 938
Ubari 1.011 1,037
TOTAL (Libya) 919 922 928

Source of data : Censuses of Libya in 1954 and 1964
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2.2 Regional Variation in Sex Ratio

The sex ratios according to the administrative divisions of the

country are gven in table (1), 1y may be noted in this table that the

deficiency of females per thousand males in southern mugataai was less

than that in eastern and western muqataat of the country, In 1954 the
respective values of the sex ratios in
muqataat were 994, 915 and 927,  Thege changed respectively to 977,
918 and 919 in 1964. 1t is clear thus that southern and western

muqataat suffered from a somewhat greater deficiency of females in 1964
than in 1954 whereas the eastern muqataat

southern, eastern and western

showed the reverse. The
change in sex ratios in southern and western mugataat is in line with
that in the total population of Libya. The change in this ratio for
castern mugataat, though negligible, is in opposite direction.

The sex ratios for citizen populations enumerated in different
mugqataat of the country in 1964 are given in column (3) of table (1).
These ratios show that nine of the ten mugataat suffered from shortages
of females. ~ The mugqataa of Ubari (an exception to the general
pattern) showed a surplus of 37 females for every 1,000 males. A sex
ratio of 897 for Benghazi was the lowest. This was followed by that
for Tripoli (909).  The low sex ratios for these two mugataat are
understandable because populations of these are heavily concentrated
in the ecities of Benghazi and Tripoli which have experienced a subs-
tantial net in-migration in the recent past. It has been reported
elsewhere (Srivastava, 1969) that males outnumber females in
inter-mugataa migration in Libya and therefore the male populations in
Benghazi and Tripoli must have been augmented by male in-migrants.
The effect of inter-muqataa migration on the city of Benghazi was
slightly more than that on the city of Tripoli because the former started
attraciing people much later than did latier. This recent migration
to Benghazi might have caused a sex ratio for the mugqataa as a whole

slightly lower than that for the muqataa of Tripoli,

The comparison of sex ratios according to muqataa of birth with
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those according to mugataa of enumeration reveals that in genera]
(Derna is an exception) net out-migrating mugataat show a higher gey
ratio for enumerated population than that for those born in thy,
muqataa. The reverse may be noted for net in-migrating muqataa.
Derua, although a net oui-migrating muqalaa, shows a feature similar
to that of net in-migrating muqataai. 'This is because in this cage
net out-migration consisted of only females (Srivastava, 1969).

2.3 Variafion in Sex Ratios Accerding to Age

It will be noted in section (3) that Libyan censuses of 1954 and
1964 suffered from inaccurate age reporting. The error could be
minimised provided the broad age groups were considered. Accordingly
the study of the sex ratios in this case is confined only to broad age

groups.

The sex ratios in 1954 and 1964, according to age groups considered
are presented in table (2).  One most striking feature of this table
that one might note is the inconsistency of the sex ratios according to
age in each of the two census years inspite of the fact that the sex
ratios for the total citizen population in these years were almost the
same. Also, ¢ may be noted that there is no consistency between the
ratios for 1954 and 1964 in each of the age groups considered. The
reason for this inconsistency stems mainly from inis-statement of ages.
the nature of which might be different for the two sexes. Columns (2)
and (3) of table (2) show, however, that the ratios for 1964 were a bit
more meaningiul than those for 1954.

The sex ratios for children aged 0-14 years in 1954 and 1964 were
almost the same and were very near to the average sex ratio at birth
For other age groups, the ratios increase as the age groups advance
until they attain a highest value. The reverse may be noted for the
ratios in age gronps following that with the highest value of the ratio.
The ratios for 1954 rigse from a level of 881 in the age group 15-24 years
tc that of 1,009 in the age group 35-44 years whereafter these decline
to a level of 816 in the age croup 55-64 years. The rate of rise in the
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ratios is smaller than that of fal], The pattern of rise and fall in the
ratios for 1964 is slightly different,

: In this year the sex ratio
increased from its value of 937

in the age group 15-24 years to a value
ar age group, The ratios in the age
groups 55-44 and 45-54 years were almost equal and were about
70 points lower than the ratio in the age group 25-34 years. The

deficiency of females in the age group 55-04 years was greatest and
was about 100 points more th

age groups.

of 966 in the following ten-ye

an that in the preceding two ten-year

2.4 Educalional Status and Sex Ratio

The educationl status is reported for all citizens (males and
females) aged 5 years and above in 1954 and for all those aged 6 years

TABLE (2)

Sex ratios (number of females per 1,000 males) according
to age groups for the citizen population of Libya in

1954 aud 1964

Age Groups Sex ratios in
(in years) 1964 1954
(1) (2) (3)

0—14 939 945
15—24 937 881
25—34 966 945
35—44 896 1,009
45—54 890 9¢5
59—04 797 316
65 814 921

All Ages 922 928

Source of data : Censuses of Libya in 1954 and 1964
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| above in 1964.  Also, the classification o.f e(.iucationzfl status j,,
:llxl(:bc censuses is not uniform,  The populatl.on in 195.4 ]'S class?ﬁed
into illiterate and literate categories wherez{s in 196.4 it is Clﬂsif»lﬁed
according to level of education. The sex ratios according to education,)

status of Libyan citizens are given in table (3).

The sex ratios for citizens whose educational status were reported
showed respectively a deficit of about 86 am? 92 females per .1,(‘)00 maleg
in 1954 and 1964. The sex ratios given in table (3) exhibit 3 large
surplus of males among literate persons,  The reverse may be noted
only among illiterate persons, This feature is common to many
dev-eloping countries of the world. The data f.or' 1964 reveal thyy
there are 1455 illiterate females for every 1,000 illiterate males, By
contrast, there were only 1141 illiterate females for every 1,000 illite.
rate males in 1954. To interpret the difference between the sex
ratios the following points have to be considered : (i) the change in
the definition of population for which the educational status was
reported, (ii) size of the population which did not specify the educa-
tional status, and (iii) the difference between the patterns of develop-
ment of educatien for the two sexes during 1954 to 1964,

The effect of the change in the definition of population for which
the educational status was reported, on the sex ratio of illiterate

persons may be assumed to be negligible because children aged less

than 5 or 6 years are equally illiterate (or literate),  The difference
between the numbers of boys and

effect the sex ratio byt 1t is suspecte
substantial magnitude,

girls it these ages will certainly
d that the effect will he of any

The size of the fery
1onal statys might have
that all thege (males »

A similar assumption will

in 1964, € of the sex ratip of L455 for illiterate persons
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TABLE (3)

Sex ratios (number of females per 1,000 males) according to
educational status of Libyan Citizens aged 5 years and
above in 1954 and that of those aged 6 years
and above in 1964

Educational Status Sex ratios in

1964 1954
(1) (2) (3)

lliterate 1,455 1,141

Literaie and Educated 190 92
Read only 272
Read and write 206
Primary certificate 127
Preparatory certificate 102
G. Secondary certificate 66
Graduate and above 67

Not stated 727 1,642

TOTAL 903 014

Source of data : Censuses of Libya in 1954 and 1964

The sex ratio for the literate population increased from 92 females
per 1,000 males in 1954 to 190 females per thousand males in 1964.
This change indicates that the literacy among females in relation to
that among males improved by about 100 per cent during the inter-
censal period.  Inspite of this improvement, the sex ratio for illiterate
persons in 1954 showed a marked increase by 1964.  The main reason
for such a sex structure of the population according to literacy stems
{from the difference between rates of progress in education of the two
sexes, It is quite possible, particularly in a male dominated society,
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that the education of males received more attention than that of fem; ale,
The available statistics (Census and Statistical Depariment, lnpo]l
various years) for the inter- censal period show that the rates of Browth,
in numbers of male students in various grades and institutions Were
ereater than those in numbers of female students in similar gradeg an(
institutions.  Thus, the improvement in female education, allhou;.h
perceptible, did not mateh that in male education and the resuly vy,
a greater imbalance in 1964 than in 1954 between the sexes among
illiterate group of population.

The sex ratios for citizens according to level of attendance i,
various schools and institutions showed that there were 314 girls per
1,000 boys in Primary schools in 1964.  The ratios for Preparatory
and Secondary schools and the University were, respectively, 132, 9¢
and 86.  These ratios are quite low and imply that even in 1964 most

of the females in Libya remained uneducated.

2.5 Marital Status and Sex Ratio

The available data on the distribution of population according to
sex and marital status in 1954 and 1964 suffer from lack of uniformity,
In 1954, the marital status was recorded for all persons (citizens and
foreigners) who were aged 14 years and above. By contrast, in 1964,
therc was no age limit for non-single persons whereas for single males
and females the lower limits of ages were 18 and 16 years, respectively.
Thus it may be noted that the sex ratios for citizens who were single
in 1954 and 1964 were not comparable.  Since the total population of
the country in 1954 largely consisted of citizens, the comparison made
between the ratios for each of the other categories of marital status of
population in these two years will be of some interest,

The ratios for “currently” married population group showed
negligible change from 1954 to 1964. The respective values were
1,010 and 1,014. The slight excess of females among the “currently”
married group is caused by polygamous marriages in Libva. In this
cunnection it was obtained that in 1954, 3.21 per cent of all the
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) 2 . . T .
~currently” married males jip Libya had more than one wife. The

corresponding percentage in 1964 was 2.89. It may be noted here
that a higher sex ratio for “currently” married persons is associated
with a lower percentage of males married to more than one wife in
relation to total married males,  This i because there was a difference

hetween the proportions of males married to tw

_ 0, three and four wives
among all those married to more (],

2 . an one wife in 1954 and 1964. On
the average, it was obtained that every married male of this category
in 1954 and 1964 had respectively 2.045 and 2.060 wives,

The sex ratios for divorced persons in 1954 and 1964 were 1,460

and 1,426 respectively.  The decline in the sex ratio for divorced
persons over a period of ten years indicates that marriages in 1964
were more stable than those in 1954, Among the divorced persons in
both the years females exceed the males by a substatial margin.  The
reason mainly stems from prevailing social and religious sanctions

relating to divorce.  For example, the conditions of obtaining divorce
for men are easier than those for women (Bear, 1964).

The study of the widowed population showed that for every
widower there were 5 widows. The reasons for such an abnormally
high sex ratio may be found in social customs and differences between
mortalities of the two sexes, As a rule men tend to marry women
vounger to them, The differences between the ages of brides and
croomns are much larger in developing than those in developed countries.
These differences increase further in instances of remarriages.

Widowers remary girls much younger to them while older widows find
it difficult to get a suitable partner, As a result most of the widows
continue to live in widowed state while widowers leave this state much
easily.  The age distribution, although inaccurate, does reflect that
most of the widows in the population were aged past reproductive
period. It is believed, however, that the incidence of remarriage of
widowers alone will not be sufficient to explain the entire imbalance
of the sexes of this category. A part of this imbalance might have
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Leen occasioned by dilferences between the mortalities of maleg ang

females in older age groups.

2.6 Economic Activity and Sex Ratio
aclivity was reported for all citizens aged 6 yeyy,
Among such citizens, there were 908 females f,,

The total number of citizens was divided iy,

economically activa and inactive As expected for a society
ning in Libya the number of economically active females (54) fo,
y was extremely low.  The economi.

loaded with females who numbere]

‘The economic
and above in 1964.
every 1,000 males.
groups.

obtai
every 1,000 males in that categor

cally inactive group was heavily
2,158 per 1,000 economically inactive males.

2.7 Infirmity and Sex Ratio

duo

The distribution of citizen population in Libya according to sex
and infirmity is available for the census in 1964. This shows that
the number of females who suffered from any of the infirmities noted
was slightly more than seven tenths of that of males,  The infirmities

and the corresponding sex ratios are given below -

Infirmity Sex Ratio
Blind 1,428
One eye-blind 544
dumb 596
Deaf 401
Deaf and dumb 617
Loss of arms 157
Loss of legs 288
Paralytic 621
Feeble minded 676

It may be noted that except for blinds, none of the other categories
of infirmity recorded more females than males. It is understandable
that the infirmities which might have resulted from violence, namely,
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Joss of arms and/ 01'. loss of leggs, showed, respectively, low sex ratios
of 157 and 288: This is in agreement with a gex ratio of 289 for those
infirmities which were occasioned by accidents.  The sex ratios for

infirmities caused by congenital defects and diseases were, respectively,
638 and 855.

3. The Age Structure of Citizen Population of Libya

i'o analyse the age structure of the citizen population of Libya,

certain assumptions will be made.  These will be necessary because of

the unavailability of direct information on the past level of and trend
in fertility, mortality and migration which the population experienced.
1t will be assumed, on the basis of the knowledge of the past social and
ecoriomic conditions in the country, that the population must have
experienced a high birth rate (certainly above 40 per thousand persons
per year) and relatively high death rate. The net-migration of citizens
across the boundary of the country will be assumed to be of negligible
importance and therefore its effect on the age distribution will be
ignored. In view of these assumptions we can expect that the age
distribution of Libyan citizens will exhibit a shape similar to those
obtained in populations which have experienced high fertility and
moratality rates.  That is, the distribution of citizens in quinguennial
age groups should show a broad base and gradually decreasing propor-
tions in the following higher age groups.

3.1 Reported Distribution of Citizens According to Age

The age distribution for the citizen population (male and female)
of Libya in 1954 and 1964 are presented in table (4) and figures la,
Ih, Ie and Id. Tt may be noted in this table that the reported distribu-
tions of males and females in the age groups 0-4, 5-9, 10-14 and 15-19
vears in 1954 form an almost uniformly decreasing sequence.  The
distributions of Loth the sexes in age groups bevond 20 vears in 1954
present a probhlem obtaining in most of the developing countries.  The
declines in the numbers of males from the age group 15-19 to 20-24
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’ 5-29 years a 14
vears and again from the age greup 20-24 9 2 7y _rf very sligh,
) o \

of males in quinquennial age org,

ve declines in numbers : |
are quite sharp.  Howevey
9

years Lo 45-49 years
35.39 years may be moted. 1y

45-49, 50-54, ..coonnn. , 65-69 yeay,

f population at certy;,

Successi
from 25-29
woticeable dip in the age group
Jistribution of males in ag¢ groups :
indicates the possibility of concentration 0
It appears that age groups containing the g

1 those containing the end digi; 5

le tha
50-54, 60-64 years and troughs

u

clearly
preferred ages.
digit 0 attracted more peop
This resulted in peaks for age BrouPs
age groups 955-59; 65-69 years.
from age groups beginning with ey
» end digit 0, aifected the distribution of
The transfer In case of females
The data indicate that the

for

The transfer of numbers
digit 5 to those beginning witl

females more than that of males.

t of males.

quinquennial age
The distribution of females

starts at an earlier age than tha

transfer of females from one

started from the age group 35-39 years.
over the age groups 920-24, 25-29 and 30-34 years presents a feature

which is just the reverse of that noted for age groups 35-39 years and
above. A peak for the distribution of females in the age group 25-29
yeras is indicative of some undue concentration. The excess number
of females, it is suspected, must have largly come from that iu the

preceding and following age groups. This indicates that the pattern
for females is not the same throughout.

group to the other

of error in age reporting
The peaks and troughs in the distributions of males and females

nnial age groups as mnoted above might have

according to quinque
This 1s a

stemmed from low literacy, ignorance of actual age ete.
feature which has been observed in several populations of developing
countries. But the heavy concentration of females in the age group
95-29 years requires some investigation of the prevailing conditions

which have prompted such reporting of ages in Libyan censuses.

The age distributions of male and female citizens in 1954 and 1964
| a‘re not presented in comparable form after the age group 40-44 years
The reported distributions according to age in 1964 are available 1n
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quinquennial age groups ung] 40-4

4 years and th i
: ) ereafter in ten-year
intervals. This latter grouping was .

effected mainly to avoid the peaks

and troughs that were observed i the age distribution of citizens in

1954. The age .distributions of males and females over the age
range 0-44 years in 1964 can, however, be compared dircetly with
those for the respective sexes in 1954.  This is done in table (4) and
figures la and 1b. A close look at these figures reveals that the nature

of age reporting was almost the same in both the censuses. The numbers
of males and females aged 0-4, 5.9, 10-14

) o and 15-19 years formed a
successively declining series,

The comparison of reported distributions
of males over the age groups 15.19, 20-24, ......... , 35-39 years in 1964
and 1954 showed that in 1964 the reporte

d numbers of males in age
groups 25-29 and 35-39 years were somewhat larger than what these
should have been.  This is understandable if the investigators in 1964
received particular instructions to guard against the errors that were
noted in the age distributions of citizens in 1954, The extra precau-
ton might have caused this feature in the age distrbution of population
in 1964.  The proposition appears genuine because the reported age
distribution of females in 1964 (figure Ib) also shows feature similar
lo that exhibited by the age distribution of males in that year.

If we disregard the small variations that may be noted in the
age distributions .of males and females in 1954 and 1964, we can
conclude that the patterns of age distributions for the two sexes
remained somewhat similar except for the very young age groups 0-4
and 5-9 years. The percentages of population in the age groups 0-4
and 5-9 years in relation to total population in 1964 were substantially

larger than those in 1954. This possibily could stem from two reasons,
namely, the degree of underenumeration for children in 1964 was less
than that in 1954 and/or there occurred a heavy decline in child
mortality during the intercensal period. ~ The identification of the real
cause, however, needs further investigation. It may be added at this
stage that the Jlatter canse may not be far from the truth. Libyan
population experienced a very high infant and child mortality rates in
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sion of medical care that followed the indepe,,

a5 The expar iF
the past. I t have been utilised to save Mopg

dence and economic dev l
Jives of children in recent years th

ccuracy of age reporting for both the maleg

elopments mus
an in the past. ,

The assertion that the a
TABLE (4)

age distribution of Libyan male and female

age in 1954 and 1964

Reported percent
citizens according to

Age group Percentage distribution n

in years 1954 1964
Male Female Male Female
(1) (2) (3) (4) (5)
0—4 14.168 15.394 17.897 18.860
5—9 12.894 13.534 15.000 15.592
10—14 11.100 9.948 10.780 10.046
15—19 8.807 8.449 7.666 8.000
20—24 8.557 8.039 7.918 7.847
2529 8.447 8.438 7.906 8.464
30—34 6.375 6.660 6.242 6.367
35—39 5.016 4,951 5.703 5.316
40—44, 4.446 5.343 4.315 4.426
45—49 3.667 3.349
50—54 4.472 4.594 6.406 6.189
55—59 2.576 1.759
60—64 3.324 3.431 4.740 4,099
65—69 1.753 1.349
Z(S’I” , 3.166 2,878
398 4.762 2.261 1,916
Al ages 100.000 100.000 100.000 100.000

Source of data : Censuses of Libya in 1954 and 1964
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and females in 1954 and 1964 was al
illustrated when the age distributiong are presented in ten-year groups
pamely, 5-14, 15-24, 25.34, . » 05-74.  The percentage dislribution;
of males and females over these age groups as obtained from columns
(2) to (5) of table (4) are presented respectively in figures lc and 1d.
These figures bring out a marked similarity between the age distributions

of the two sexes in 1954 and 1964, [, may also be noted that the age

gistributions of males and females i 1954 are respectively similar to

the patterns of age distributions
uenced either by sex or by time

The probable reasons for the difference

age distributions of children in 1954 and 1964 have alre
licen mentioned earlier,

most of the same order is better

those in 1964, This indicates thay
of Libyan eitizens have not beey tufl
except for very young ages,

Letween th
1€ tween the ad}]

)
The age segment which was affected by error

most extended from 15 10 34 years.  The emergence of unusua

patterns of age distributions of males jn 1954 and 1964 and of those
of females in same years in young adult age groups from 15 1o 34 years
cannot be explained in terms of the variation in firtility, mortality and

migration.  The knowledge of the local conditions does not permit

any plausibie assumption regarding past fluctuations in fertility and
mortality in the population that could explain such a pattern. On the
contrary, ii can safely be assumed that Libyan population experienced
a constant and high level of fertility in the past.  Mortality must have
shown a downward trend during the recent past mainly because of
medical facilities now available to citizens but it could not be assumed
to be confined to a particular age segment to sich an extent as to reflect
in the age distribution in a manipulative form. The volume of
migration could not be assumed to produce this peculiar age distribu-
tion.  The pattern, it seems, is largely affected by error in age
reporting, the intensity of which is rednced greatly when the distribu-
fion is presented in ten-year age groups, namely, 5-14, 15-24 etc., years.
Thus, it may be suggested at this stage that the distributions of Libyan
cilizens according to tem-year age groups are more meaningful and
nearer the truth than those in the available form,
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3.2 Evaluation of the Accuracy of Age Reporting

The age distributions of males and females in 1954 up, given
groups 0-4, 5-9, , 65-69 years.  The a5 grom
included males and females aged 70 years and above, T, mu].
method of evaluating the accuracy of age reporting i, [;’1“
situation is that of Age-Sex score developed by the Population DiVisiols
of the United Nations (1955). To calculate the score we requir, threl
age distribution in five-year age groups extending from 0-4 t, 702
years. Thus, to apply the method in our case the distribution
population in one additional age group was required.  But, it y,
decided to leave the distribution in this additional age group. It may,

Lowever, be added that the inclusion of the age group 70-74 years woylq
e have calculated according as j;

------

quinquennial age

appropriate

increase or decrease the score that w

contribution is more or less than the components of calculated score,

For the reported age distribution of citizens over the age groups 0.4
lo 65-69 years in 1954, the respective age scores for males and females
were 16.01 and 31.5 and the sex score was 17.9. The joint age-sex
the total of the two age scores and three times

score was obtained as
An age-sex score of

the sex score and the same was equal to 101.2.
about 10 is indicative of the fact that the age distributions of both the
sexes are almost free from error of age reporting. By comparison, a

score of more than 100 reveals that the age data are of poor quality.

A similar evalution of the quality of age reporting in 1964 was
attempted,  The method, however, could be applied only after certain
preliminary adjustment and interpolation of the available data. This
was because the distribution in quinquennial age groups was available
for 0-4 to 40-44 years. The distribution thereafter was available in
ten-year age groups, namely, 45-54, 55-64 and 65-74 years. The
numbers of males and females in five-year age groups 45-49, 50-54:
wnh t h 9117(;-74 years were.obtained from those in ten-year age SrouP®

e help of the following formula (United Nations, 1956).



by = 1% 4 ~116~ S S R (1)
where  f = total populatiop in the firs half of ten-year age group

f = total population in the entire ten-year age group

f _, — ‘total population i, the preceding ten-year age group

f =

= total population in the following ten-year age group.

The population in the second half of the ten-

ear a e 0 ; bt . ed
4 fa o fna . Thus the total in each tey ge group was obtain

n-year age groups remained
unaltered.  To split the tota] numbers j

the totals in the age group 75.84 years w
were not available, these were estimated

n the age group 65-74 years,
ere required. As the latter
by using the percentages of
populations given by United
sed on the model stationary
population in the age groups
responding to a percentage of

persons at advanced ages ip stationary
Nations (1956). These percentages, ha
populations, provide the percentage of
70-74, 75-79, 80-84 and 85+ years cor
population aged 70+ or 754+ years in relation to total population in
any community.  Linear interpolation is used in sitnations where
percentages are not directly available from the table.  Thus, corres-
ponding to 2.26 per cent of males aged 75+ years in relation to total
males in 1964, it was obtained that there were 1.38, 0.64 and 0.24
per cents of total males respectively in the age groups 75-79, 80-84
and 85+ years,  The percentages of female population in these age
groups to total female population were 1.20, 0.54 and 0.18, respectively.
This corresponded to an observed percentage of females aged 75+
vears (1.92) to total females in 1964, The estimated percentages for
males and females in the age group 75-84 years were used to split the
observed total numbers of males and females in the age group 65-74
vears.  The reported and estimated distributions of persons in five-
Year age groups in the ranges of 0-44 and 45-74 years were used to
caleulate the age-sex score for the age distribution of Libyan Citizen in
1964.  The respective values of the age scores for males and females
and the sex score were 5.98, 6.38 and 7.44. The joint age-sex score
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was as 598 + 638 + 3 (7.44) = 34.68. This level of
. . L] . l,‘l
indicates the presence of some error 1n the age data, which may l(‘
. . . : . Jg
minimised if the age distributions are smoothed by a suitable formy, ‘
d,

The age-sex score for the age and sex distributions of Liby,
Citizens in 1954 and 1964 as obtained earlier indicate that the qua]i:
of age-sex data in 1964 is better than that in 1954. Unfortunat-ely thiys
ic not true. Lo compare the quality of age reporting in these
censuses, we obtained, for the age distribution in 1954, a joint age-sey
score which was comparable to that in 1964. The method was
follows : The available age distributions in age groups 0-4, 59, ...
40-44 vears for both the sexes in 1954 were retained as such, Ty,
distributions in age groups 45-49, 50-54, 55-59 and 60-64 years were
crouped in ten-year intervals as 45-54 and 55-64 years. The popula.
tions in the following two ten-year age intervals were obtained a
under. The numbers of males and females aged 64-69 years were
direcily available from the published tables. The percentages of
population in the age groups 70-74, 75-79 and 80-84 years in relation
to total population of respective sexes were obtained with the help of
the table of percentages at advanced ages in stationary populations
referred to earlier (United Naticns, 1956). In 1954 the percentages
of males and females aged 70 years and above to total male and female
citizens were 4.40 and 4.76, respectively.  These were found to cor-
respond o the following percentages for male and female citizens in

aze groups 70-74, 75-79, 80-84 and 85-+ years :

Wo

Males . 224, 1.33, 0.61 =and 0.22

Females : 2.38, 1.44, 0.68 and 0.26
The reported distributions in the age group 65-69 years and estimated
percentages in age groups 70-74, 75-79 and 80-84 years for males and
females were used to obtain the distribution of population in ten-year
groups 65-74 and 75-84 years. The percentages in ten-year groups
45-54 to 75-84 years were reduced to five-year age groups 45-49,
50-54, ...... , 10-74 years. The reduction was done by formula (1)-
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qhe above procedure converted the repor

‘ - e ted age distributions of male
aud female citizens in 1954,

0 age distributiong of these

: citizens, which
were comparable to those in 1964,

The age scores for males and
istribution of citizens according to
ahove were 4.31, 7.28 and 8.37
age-sex score of 36.7, which was very

respect of the age distributions of

g ’ ay be concluded th
reporting in Libyan Censuses of 1954 and 1964 wa

females and the sex score for the {
sex and age In 1954 as ohtained
respectively. This yielded a joint
pear to that (34.68) obtained i,

tigens I 1964, Thus. ; .
citizens S, 1t m at the quality of age

s almost the same.

3.2 Reduction of Error i Reported Age Distribution

It has been noted ahove that the reported distributions of male

and female citizens in Libya in 1954 and 1964 suffered from inaccurate
In this section an attempt will be made to adjust the
age distributions such that the error occasioned by
ages 1s minimised.

age reporting,

wrong reporting of
In this connection it may be mentioned that no
attempt will be made to adjust the reporied numbers of male and

female children in age groups 0-4 and 5.9 years. This is because
there is no information available regarding the births in years preced-
ing the census dates, which could be used to adjust the reported
nambers of children in the age group 0-4 years in both the censuses.
the reported numbers in the age group 5-9 years can be taken to
represent a somewhat true pictue of the population.  (United Nations,
1936).  The adjustment, thus, is carried out for numbers of males
and females aged 10-14, 15-19, ......... , 10-74 years.  The smoothing
formula employed here uses two preceding, and two following group
totals to adjust the number reported in any age group. The formula
implies that a particular five-year age group ean gain (or loose) persons
{rom (to) two preceding and following five-year groups.

“he formula is given as (United Nations, 1956)

W = —8_9 -+ 45__1 + 10S0 - 481 —S

4

; SR 2)

16
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where W = the adjusted number of persons in a five-year age grou,
§ = the reported nwmnber of persons in that five-year e
b
0 . . v
group for which the adjusted number is W,
S S — the reported qumbers of persons i the two prece ding
L= ———‘) -—_1 r
H, J
five-year age groups,
S S — the reported numbers of persons in the two followin{_,
[ 1 . 9 :

five-year age groups.

This formula is appropriate in situations where data are markedly
orted distribution for inaccuracies but
retains the genuine fluctuations.  To adjust the reported distributions
until the age group 70-74 years, the number of persons in the age group
75-79 and 80-84 years were required. For this purpose, the estimated
distributions for males and females in 1954 in the age groups 70-74,
75.79 and 80-84 years and those in 1964 in the age groups 75-79 and
80-84 vears as obtained earlier in section (3.2) were used. Once the
age distributions over the age groups 10-14, 15-19, .....: , 10-74 years

were smoothed, the percentages of males and females aged 0-74 years
tive sexes were obtained. A

inaccurate. It smooths the rep

in relation to total populations of respec
difference between 100 and the above percentages provided the percen-

tages of population aged 75+ years to total population of each of the

two sexes. These percentages were again distributed over the age

groups 75-79, 80-84 and 85+ years, in a manner similar to that

explained in section (3.2). The adjusted percentage distributions are

presented in table (5) and figures 2 . 2 b 2 . and 2 d The adjusted
a, b, ;

numbers of males and females in different five-year age groups AIC
presented in table (6). Figures 2a and 2b give respectively the

adjusted percentage distributions of male and females in 1954 and
1964 according to age in five-year age groups. Figures 2 and 2 d give
c

the same distributions in ten-year age groups 5-14, 15:24, ...
65-74 years. ’ ’
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'The comparison of figures 1,9 I
g T and ]’l) ' 9

[

ity t shows that m
e irregularity that are preseny the b ost of

age distrihs:
fomales in 1954 and 1964 have been gn ge distribution of males and

10othed by the f
ormula that hs
peen adopted. It.may also be noteg that the bhasjc that has
gistributions remains  practically wnalte nature of the

red after smooth;
‘ othing,
ond sex scores for the smoothed dlstributons are as underg

For 1954 ......... Age Score (males) 3.46
Age Score (females) 4.55
Sex Score 5.38
Jont Age-Sex Score 24.15
For 1964 ......... Age Score (males) 3.60
Age Score (females) 4.50
Sex Score 4.03
Joint Age-Sex Score 12019

the comparison of age-sex scores for adjusted and reported distributions
iudicate a definite reduction in the magnitude of error that might be
present in the reported age distributions of citizens. The smoothing in
case of age distributions in 1954 is remarkably good where the age-sex
score declined from slightly more than 100 for the reported age
distributions to about 24 for the smoothed age distributions.  The age-
sex score for the adjusted age distributions in 1954 was slightly greater
than that in 1964. This does not conclusively indicate that the
smoothing of the age distribution in 1954 is inferior to that in 1964,

The smoothing formula works on the principle that the reported
number of population in any five-year age group is affected by that in
the preceding and following two five-year age groups. Also, on.ly
ignorance of true age is the cause of error and mno delibe.rate mis-
slatement of ages is involved. If these conditions ' are satlﬁﬁ:ed, the
smoothing formula will undoubtedly eliminate the irregularities arfd
will produce an age distribution which will almost be free from rrror in
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TABLE (5)

Libyan male and female citige,,
yups in 1954 and 1961

_— "

.1 . n ’

Adjusted pereentage distributions 01
according to five-year age gt

- T
f\ge group 195411)(’1‘(?(‘“[;];{0 distribution 1111964
in years :

| Male Female Male Female

(1) 2) () (4) (5)
0—4 14.17 15.39* 17.90% 18.86*

5-Y 12.89% 13.53* 15.00%* 15.59*
10—14 11.02 10.33 10.93 10.58
15—19 9.15 8.47 8.14 8.03
20—24 8.63 8.27 7.88 8.05
25—29 8.21 8.17 1.74 3.07
30—34 6.59 6.73 .62 6.71
35—39 5.12 5.40 5.56 2.32
40—44 4.30 4.75 4.49 4.42
45—49 4,08 4.19 3.93 3.50
50—54 3.90 3.63 2.95 2.77
35—99 3.24 2.83 2.57 2.26
60—064 2.76 2.50 2.19 1.88
65—069 2.26 2.11 1.76 1.57
70—74 1.94 1.94 1.52 1.36
79—19 1.10 1.11 0.80 0.70
30—84 0.47 0.48 0.33 0.27
85+ 0.15 0.15 0.08 0.07
All ages 99.98 99.98 99,99 100.01

(*)  unadjusted
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TABLE (6)

Adjusted distributions of Libyan Citizens according to sex and
five-year age group in 1954 and 1964

e _

Age group Adjusted distribution of

i years total population in

1954 1964
Male Female Male Female

(1) (2) (3) (4) (5)
0—t 76.558* 71.159% 141.149* 137.088*
5—9 69.676* 61.835% 118.297* 113.328%
10—14 59.574 51.770 86.198 76.930
15—19 49.460 42.453 64.180 58.350
20—24 46.655 41.464 62.133 58.531
25—29 44.364 40.972 61.077 58.652
30—34 35.591 33.709 52.236 48.740
35—39 27.674 27.066 43.846 38.632
40—44 23.258 23.797 35.439 32.126
45—49 22.034 21.003 27.862 25.429
50—54 21.071 18.184 23.299 20.116
55—59 17.531 14.205 20.280 16.408
60—64 14.919 12.555 17.271 13.640
65—69 12.210 10.586 13.871 11.439
0—74 10.430 9.738 11.969 0.895
75—19 5.934 5.557 6.332 5.080
80-—84 2.558 2.425 2.566 1.983
85+ 817 757 052 477
All ages 540.364 501.235 788.657 726.844

(*)  Prorated values to account for the age not stated category.
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age reporting.  But, in the present situation, the smoothed age distrily,.
tions do not appear to he completely free from error.  The indicati,
of some deliberate mis-statement of ages is brought out by the
comparison of figures 1 and 2. It appears that the young adult ag.
groups 15-19, 20-24 and 25-29 years suffered from some deliberate
mis-statement of ages which might have produced exactly similar dip

or flatness in the age distribution over the age groups. If this feature

for the age distributions of both the sexes in 1954 was the consequence.

of genuine impact of past fluctuations in fertility and mortality, it ought
lo have moved forward by 10 years in 1964. Instead age distributions
of each of the two sexes in 1964 produced similar patterns as those
in 1954. Itis difficult to believe that the components of population
srowth during the period 1954-64 inter-acted in such a manipulative
manner that the flatness in age distributions for male and female
citizens in 1954 and 1964 remained confined to same set of age groups.
In respect of migration, the inter-censal period experienced the return
migration of citizens who had left the couniry earlier. Most of these
were family migrations and it may be assumed that the age distributions
of migrants alone could not be responsible for the emergence of an age
distribution as that for Libyan citizens in 1964. In such a situation
it may be logical to conclude that the flatness observed in the age
distributions over the age groups 15-19, 20-24 and 25-29 years in 1954
and 1964 for both the sexes is not genuine. On the contrary, it has
been produced by some sort of deliberate mis-statement of ages the
mechanism of which in Libyan population needs further investigation.
A tendency to report an age higher than the actual among persons aged
15-29 years and that to report an age slightly lower than the actual
among those aged more than 30 years may be one of several possible
reasons responsible for the flatness that has been noted in the age

distributions of Lbyan Citizens in 1954 and 1964,

34 Selected Characteristics of the Age Distributions of
Libyan Citizens

Selected partition values and inter-quartile ranges of the reported
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g6 djusted age distributions of Liby
al
,resf’"ted in table (7) i0; may he n
[ the first quartile of the reported g
0

ribution are the same.  Thig jg

an Citizens in 1954 and 1964 are
oted in this table that the values
1d the corresponding adjusted age
because the numbers of males and

0 wa. ]
fer . 9 years were not adjusted and these
w(re‘],ﬂ- amounled to shghlly less thap (

o

dis
pales 11 age groups 0-4 and 5.

1 one case) or more than one

quarter of the total distributions of respective sexes. The values of

he second and third quartiles of the adjusted distributions are invari-
Ably lower than the respective values of the corresponding reported age
distributions.  lnter-quartile ranges which are affected by changes
only 1n the values of third quartile show a similar feature. This
implics that, on the average, reported ages of males and females in
Joth the censuses might have been slightly higher than the actual ones.
The differences between values of third quartile of reported and the
corresponding adjusted age distributions are greater than the differences
bhetween values of second quartile of the distributions concerned. This
might be taken to reveal that the tendency of reporting an age higher

than the actual one increases as the age advances,

Since the adjustment of the reported age distributions does not
radically alter the pattern of the distributions, the following discussion
is based only on the adjusted age distributions.

It may be noted further in table (7) that the values of all the
three quartiles of age distributions of females in 1954 and 1964 were
smaller than those of males in respective years. If the differences are
gsenuine and are not affected by migration, these must have stemmed
from differences between mortalities of males and females. Fertility
could not produce these differences because, as we have noted in
section (2.1), the proportions of male and female births in total births
in Libya were very near to the averages observed in several populations.
[t may he inferred, therefore, that the mortality of females was slightly
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TABLE (7)

Selected partition values and inter-quartile ranges of the repqy, i

and adjusted distributions of Libyan Citizens according age

in 1954 and 1964

- \

Nature of age distribution in

1954 1964
Reported Adjusted  Reported  Adjusieq
1) @) 6 W 6

S

Sex Characteristic

MALE First Quartile 9.20 9.20 1.37 7.37

Second Quartile
(Median) 2077  2L60 1912 1879

Third Quartile ~ 39.64 39.23 36.39 357 |

Inter-Qartile
Range 30.44 30.03 29.02 28.34

FEMALE First Quartile 8.95 8.55 6.97 6.97
Second Quartile

(Median) 21.66 21.38 18.44 18.09

Third Quartile ~ 39.58 38.80 34.86 34.33

Inter-Quartile

Range 31.03 30.25 27.89 27.36
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that of males.  The qver.
igher than Yhe average ages

of males and females i
. . nales in
1054 and 1964 given as under provide the sam

e picture :

Year Sex Average Age

1954 Male 26.27
Female 25.82

1964 Male 23.74
Female 22.91

; 1
[he median and the average ages of o

ach of the two sexes in 1964 were
-uhslautially lower than those of resp

: ‘ ective sexes in 1954, The median
qwes of males declined from 21.¢6 years in 1954 to 18.8 years in 1964

;1;1(1 that of females declined from 214 years in 1954 to 18.7

. years in
1964, Under stable conditions, 3 decline in the median age is

associated with a rise in the erude birth and death rates in a popu

lation.
Could the decline in median ages of males

and females in Libya be
qssociated with a corresponding rise in the crude birth and death rates ?

It is difficult to provide a definite answer to this question mainly

hecause the mecessary data are mnot available, It may be added,
however, that the crude death rate might not have inereased during
1954-64.  Instead, it must have declined. A decline in crude death
rate is assoviated with a decline in median age in a population provided
that the decline in the crude death rate is brought about by heavy
decline in infant and child mortalities and the fertility does not
experience any decline.  This might be quite true in Libya where
people availed of the medical facilities that were extended considerably
during the period.  Since the infant and child mortalities in Libya
vere quite high, these must have experienced a huge reduction during
the period 1954-64. Tt is, therefore, quite plausible to assumc that in
populations where the infant and child mortalities are quite high, a
decline in the erude death rate will be associated with a decline in the
median age. This effect will be quite temporary. Any further
decline in the crude death rate consequent upon declines in mortalities
it higher ages, will produce a relatively higher median age in a popula-
tion.  The next Libyan Census may provide some answer to it.
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4. SUMMARY

Libyan population has suffered from the deficiency of femaleg fos
quite some lime in the past.  The available evidences show thyy the
deficiency might have stemmed from slightly higher mortality of female,

than that of males.

The partcipation of females in various s0cio-economic aclivitie

appears to be considerably lower than that of males,

Available age distributions of Libyan Citizens in recent censuses
suffer from inaccurate reporting, which could be minimised by conside.

ring the distribution in broad age groups.

The adjusted age distributions of Libyan Citizens in 1954 and |
1964 are presented.

The age structure suggests that the population must have experien.
«ced high birth and death rates in the past. It also indicates the
possibility of substantial declines in infant and child mortalities during
recent past.  The average age of females is slightly lower thau that
of males in each of the two census years. This implies that the
:mortality of females is slightly higher than that of males,
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