FPREFACE

This report is Volume III of the Final Report on the 1969
Census of Population and Housing, and deals with demographic
analysis of Censas data. Estimates of vital rates, and smoothed
age distributions, are derived. The basic data used can be fo-

und in Volumes I and II of the Final Report.

F.M. Walusiku
DIRECTOR OF CENSUS AND STATISTICS
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INTRODUCTION

This wolume deals with attempts to estimate the levels
of fertility and mortality of the population from data obtain-
ed from the Census, and also with attempts to estimate the true
age distribution of the population (since it 1s apparent that

people's reported ages were very frequently inaccurate),

Since the very small non-African segment of the popula=-
tion is thoughtto differ considerably in its vital rates from
the African segment, and also to be affected by international
migration to such an extent that its population structure is
very much distorted, it was though advisable to consider only
the African population in this volume. Thus, unless otherwise
stated, "population" should be taken to mean "African popula=

tion" throughout this volume.
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CHAPTER 1

FERTILITY

1.1 Fertility Data from the Census

In the Census, each worman aged 15 years or more was asked how
many children she had borne alive (the question being asked in three
parts, namely how many were living with her, how many were living
elsewhere, and how many had died), and alsoc what was the date of
her last live birth. From the replies to each of these two questions
an estimate of the level of fertility can be obtained, and thus two
separate estimates can be compared with each other. Estimates of
total fertility obtained from both questions, and of the crude birth
rate, gross reproduction rate, and general fertility rate (for women
aged 15-49) obtained from the latter question, are given in Table 1.1,
It can be seen that the fertility level implied by these estimates is
implausibly low.

1.2 Brass's Method of Estimating Fertility

The results of asking the two questions described above in
African countries generally exhibit comnsiderable errors, but of
different kinds for the two questions. The reported date of last birth
is generally very inaccurate for women of all ages, and so the reported
number of births during the last vear is frequently far too small
(or for a few populations far too large). On the other hand, the
reported mean numbers of children ever born to women of different
ages ﬁftgn increase too gradually with the age of the women, especially
above 30 or 35 vears, and sometimes decline at higher ages; there is
a very strong probability that this is due to the omission of an
increasing proportion of the children born from the reports as women
become older. It is clear from Table 1.1 that these characteristics

are exhibited by the data from the Census.

In Brass et al (1968) is developed a technlique due to Brass for

estimating total fertility from those parts of the two sets of data
obtained from the two questions which are likely to be the most reliable



The technique depends on the propositions that, firstly, the
major source of egror in the reported number of births in the last

year is imprecision in dating the last birth, which imprecision is
independent of the age of the woman; and, secondly, that the number

of children ever born is reported with good accuracy by younger women,
since the births of these children are of fairly recent daté and few

in number. On the basis of these propositions, the age pattern of
fertility rates obtained from the reports of current births is accepted,
but the level of fertility is estimated from the mean number of children
ever born reported by the younger women. In the application of the
procedure the number of children ever borm implied by the current
fertility rates is compared for each age group with the retrospective
value obtained from the reported number of children ever born. The
ratio of the retrospective to the cumulated current value for the age
group 20-24 gives a factor which is applied to the current fertility

rates for all age groups to adjust the fertility to the revised level,

Table 1.2 shows the result of the application of Brass's method to
the data from the Census relating to births in the last year (obtained
from the question on date of last birth) and to the total number of
children born alive to the women enumerated. Since the question on
date of last birth also gives data on births in the year September
1967 to August 1968 (the year immediately preceding that considered
above), it is possible to apply Brass's method to the fertility rates
calculated for this year also. The result of this is shown in Table 1.3.
The wide difference between both the levels and the age patterns of
fertiltty obtained for the two years appears to indicate considerable
errors in the dating of the last birth.

Brass's method, however, makes no allowance for the distortion of
the age distribution due to age misreporting, which appears to be
very pronounced in the Census. Van de Walle has shown in Brass et
al (1968) that age misreporting, even if the errors in reported age
are independent of parity and fertility, cam have a very considerable
effect on the estimates of fertility obtained by the application of
Brass's method. It seems, therefore, that the implausibly high
adjusted fertility rates obtained in Tables 1.2 and 1.3 are probably
considerably in error in consequence of the considerable degree of

age misreporting which appears to have taken plsce, and which renders

Brass's method an inappropriate means of estimating fertility in this case.



1.3 Brass's Alternative Method

In the type of situation where age misreporting is considerable,
it has been suggested by Brass (in Brass et al (1968)) that probably a
better estimate of the multiplicaticn factor needed to compensate for the
time-scale error can be obtained by comparing the cumulated current first-

birth rates with the proportion of women who are mothers.

The reporting of first births in a year will be affected by the time-
scale error, but becuse of the importance of a first birth omissions are
likely to be very few. Also age differentials in the reference period
{(if these exist) and age misreporting are likely to have much less
influence on the correction factor, compared with that in the method
described in the previous section. The latter utilises the ratio of the
specific fertility rates in the age groups 15-19 and 20-24 in order to
interpolate the cumulated fertility rates for the younger age groups, and
so is likely to be severely affected by age differentials in the reference
period and by age misreporting. The possible degree of inaccuracy due to
interpolation is much reduced in the alternative method - as the proportion
of women who first become mothers after age 30 is very small in African countries,
little error is likely to be introduced by adopting an inappropriate method
of interpolating the series of cumulated first-birth rates above this age.
Further, the classification of a woman as a mother will be conslderably
less subject to error than the determination of the number of children born
to her (although the data in the last column of Table 1.4 suggest that a
number of older women whose children have all reached adulthood and left
home report themselves as having no children). Therefore, to minimise
errors caused by, one the one hand, using a possibly inappropriate method
of interpolation and, on the other hand, possible understatement of
proportion of mothers, the ratioc of the proportion of ever-fertile women in
the age group 30-34 to the corresponding cumulated first-birth rate is
used to estimate the correction factor for the time-scale error. Table 1.4
shows the method of obtaining the correction factor, and Table 1,3 the
effect of applying it to the various fertility measures derived from the
crude data on current fertility given in Table 1.1. The level of
fertility implied by these revised estimates appears considerably more
plausible than those implied by the fertility estimates derived in Tables
1.2 and 1.3. These estimates will later in this volume be compared with

estimates arising from the use of model stable populations.
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l Age group | Total Total births [Estimated |Cumulated |Total children Averagpe’
I | Women in last year |fertility |ferrility | everborne { parity
a in last 1 1 % !
| | o year I ,“__I E
| I | |
L 15-19 181,954 13,659 0751 3755 | 62,838 E 3454
1 20-24 187,116 34,323 .1834 1.2925 | 362,782 |1.9333
25-29 157,984 27,311 L1729 2.1370 !5&2,155 1 3.4317
30-34 ! 139,760 20,558 L1474 2.8940 ]6&£,141 | 4,6089
35-39 | 116,660 13,380 1147 3.4875 i598,808 1 5.1329
H40-44 i B4 ,248 3,616 L0667 3.8010 {&31,056 |5.1165
1 45=49 74,944 3,592 L0479 | 4.0405 1 373,680 ia.eaﬁl
| - " L SN p. 2 T ses -
k 15-49 942,666 118,479 b .1257 !
4 }
| ALl ages [2,042,223 ]
| ‘
r R 3 —_— L O iz PRI | S
sverage parlity at end of reproductive
peried (total fertility) =4, 986
Total fertility (from current birchs) =&, D40
Crude birth rate (females) =28.3
Gross reproduction rate =1.971
Ge;eral fertility rate =125.7

._5_
Table 1.1

Estimates ol Fertility Measures {Uradjusted)

Noete 1. A sex ratio at birth of 1.05 is assumed.

2. Cumulated fertility is obtained by multiplying estimated
fertility in last year by 5, and cumulating.
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Tahle 1.3
Estimates of Fertility by Brass's Method (1968)

Cumulated current fertility

Age group Age-specific Cumulat;d Inter;;lﬁ kv;rage ;umlated Average B/F Adjusted
fercilicy (£) fertility (c) lation fertility (F=c+kf) parity (p) age-specific
factor (k) fertility
14-18 L0680 1.898 1310 .2710 2.0687 L1246
19-23 L2212 3450 2.831 L9712 1.7534 1.8054 L3994
24-28 .2281 1.4510 3.006 2.13€&7 3.2555 1.5236 L4118
29-33 2011 2.5935 G 5.2127 4.4581 1.3876 -3631
34-33 .1516 3.5970 3.208 4.0833 5.0150 1.2282 .2737
39-43 .09z23 4.3550C 3.417 4.6704 5.0476 1.0808 .1666
44-438 L0485 4.8B165 4.074 5.0141 4.9353 L9843 L0876
5.05%0

m (mean of fertility schedule) = 29,04

Total fertility (adjusted) = 9,134

GRR (29.0) (adjusted) = 4.456




1.4

Table

Estimation of Multiplication Facter Using First - Birth Rates

[
Age-group Total Total first |Age-speci- |Cumulated i Average Total Proportion of
women births y | first birth j cumulated
fic firsc i T mothers
birth rate | rate  first birth !mo =
| 1rate i
1 : £
15-19 181,954 8,522 | 0468 i ‘ o Bl 41,180 L2263
: 20-24 187,116 6,712 b .0359 i 2340 ‘ 3238 140,871 TR29
25-29 157,984 1,579 L0100 E 4135 L4385 134,780 réﬁjl
| 30-34 139,760 601 L0043 LAB35 l L4742 121,249 | .B676
i_ 35-39 116,660 544 L0047 4850 I L4968 100,360 l L8603
| 40-44 84,248 278 .0033 S085 | 5168 70,049 ¢ | L8315
ll 45-49 74,944 381 .0051 5250 5 5378 60,857 .8120
5505 1
Time-scale correction factor = LBG76/.4T742 =1.8296




Table 1.5

Estimated Fertility Measures, Corrected for Time Scale Error

| e
Measure Unadjusted Adjusted
Total fertility 4 .040 7.392
Crude birth rate {fewalés} 28.3 51.8
Gross reproduction rate 1.971 3.606
General fertility rate 125.7 230.0




CHAPTER 2

MORTALITY

2.1 Mortality Data from the Census

In the Census each head of a household was asked how many deaths had
occurred in the household during the previous year. It was found, however,
that in wvery many cases the information obtailned was unsatisfactory, this
question frequently having been misunderstood or confused with ancother
question., This information cannot therefore be used, and it is not possible

to obtain a direct estimate of mortality.

2.2 Brass's Method of Estimating Childhood Mertality

Brass has developed a method, described in Brass et al (1968), for
estimating childhood mortality from information obtained by asking each woman
how many children she has berne, and how many of them have died, The mortality
estimates are derived from the reported proportions dead among children ever
born to women in various age groups. If D(1) is the proportlon dead among
children born to women In the 1 th 5 - year age group, where 15-19 is the
first age group, 20-24 the second, and so on; and if q(a) is the proporticn
of people born who die before they reach age a, then by applying appropriate
multiplication factara‘ﬂﬁl}ﬁtgi be converted to an estimate of g{l), Df2) to
q{2), D{3) to q{(3), D[&j\%q/qfﬁ}, D(5) to q(l0),-——=====D{10} to q(35).

The results of the applic#&iun of this procedure to the data obtained from

the Census are given in Table 2.1.

The estimate for q(l) is gemerally very unreliable, as it is particularly
sensitive to variations in fertility and mortality patterns; and the estimates
of q({l0)=====mx q(35) are also very unreliable as they are hased chiefly on
the memory of remote events, by women whose responses are likely to be
unrepresentative of the experience of their complete birth cohorts {very
many of the members of which will now be dead). The blases chiefly affecting
the estimates of q(2), q{3) and q(5) are the omission of dead children,
particularly those who died shortly after birth, the omission of children
born to mothers now dead, who are likely to exhibit higher mortaiity than
children of surviving mothers, and age misreporting by mothers. Thus it
a ppears that the overall bias in these estimates is such as to make them
underestimates, and they can reascnably be accepted as lower limits for
the true values. The best estimates are likely to be those of g(2) and q(3).
These estimates will be utilised later in this volume in connection with

the use of model stable populations.
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Table

1 =

241

Estimates of Morctality by B-ass's Method

Ace proup "otal children | Total Child |Propertion {Multiplyine | Estimoted ]
of mother horn ren dead Aead factor gla}

15 10 £2,B38 9,168 .1k59 1.005 L BEE 1
20 = 24 362,782 60,8% L1678 1.024 1795 ot
»5 29 542,158 103,627 « 1911 1.002 1915 3
0 = 34 ELb, 141 138,815 +2155 1.031 222 5
35 ] 568,808 158,094 2473 1040 2572 10
s v 431,056 123, Lof .28ES 1,021 -2925 1%
45 = 49 373,680 116,237 | 1.021 -3176 20
S5C - 54 250,519 91,264 . 36LT 1.036 L 377h 25
€5 - 59 180,311 AR, LEE <3797 1.039 3945 30
60 = 64 104,633 k2,393 05z 1.034 150 35
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CHAPT R 3
s e S b . L

AGE DISTRIBUTION

3«1 Age Distribution Data from the Census.

In the Census each person was asked to give his or her date of
birth or age. The distribution of the population by sge derived freom
the information :'us obtained, however, exhibits very considerable
irregularities, (as is clear from Table 3.1 and Figure 3.1), which a-nea=
to have been caused by widespread age misreporting. It iz thereflore
necessary to attempt to estimate the true age distributica.sf the
population. .

One difficulty arises owing to the comparatively larse proportion of
the population who “id nect state their ages at all, Twvec sénavste assumptions
concerning the ages of these persons were used; firstly that they were all
at least 6C (Case A), and secondly t at they were distributed asmong all
ages in the sime preoportions as were the ages of persons who stated their
ages (Case B). The proportions in the various age groups, and the cumulative

proportions under variocus ages, for the two cases are ~iven in Tahle 3.2.

It is pointed out in United Nations (1967) that the femel~ nge
distributions obtained from popul-tions showing large-scale age misreporting
commonly have implausibly high proportions in the age greoups 5-9, 25=29
and 30-34 and implausibly low proportions in the age gr-ups 10=1%4 and
15=19. It is apparent from Figure 3.7 that these characteristice are
exhibited by the population unier consideration. It is further pointed
out in United Nations (1967) that for nopulations of this kinZ, ‘he male
age distribution is commonly even more distorted than the fezalie (as is
clearly the ease in this instance), and in less consistent ratierns, and
that consequently t“e female age distrihution is a better source of
estimat d popul:tion characteristics than the male.

Because of the very considerable extent of the distortions of the
age distribution caused by age miarebortfng, the various smoothing
formulae . 'ch have been developed are unsatisfactory for es.imating the _
true ape distribution. (They have been irn general develored for application
to popul:itions where age misreporting is of comparatively small incidence
ﬁnd small extent, sc that their application to a consideranly distorted

age distribution has little effect). The most oromising asproach annears

|4r

to be the s5e of model stable ncpul=tions, usine the Temale population

for the reason given above,



= |, .
3.2 Coale and Demeny Model Stable Fopulations

Coale and Demeny have producazd four sets, called the Jest, North,
East and South models, of model life tables and their associated stable
populations, pudblished im Co~le and Demeny (1966). Three of these models
(the exception being South, which was at an early stape found to he
inapproprinte), were considered in the attempt to identify a suitable
mo el stable popul tiom with which to amoothe the age distribution

obtained fro=m the Census.

For each level of mortality (within a reasonable range of po-sibilities)
for each of the three models, a model =table population which appeared to
give the closest fit to the recorded age distribution (for fem-les) was
chosen, for both case A and Case B. Initially, as ie suggested in United
Nations (1967), 'a stable population was chosen by match ng the proportions
uner age 35.

A procedure due to Brass and described in Brass et al (1968) for
checking the fit of the chosen stable populations was then anplied. According
to this procedure, the differences in the cumulated proportions under the
ages 54 10, 15 seceses hatween the recorded an stable age distributions are
converted into statements of the incremental number of years of age needed to
equalise the proportions. For examvule, a reported proportion of .40 under
age 10 compared to .38 in the stable population would be explained if children
up to 10.8 rather than 10.0 years of apge wire report d as under 10, and so in
this case the number of years of age needed to equalise the proportions would

be 0.8. The age differences can be obtain:d by using the approximate

Da = I}ﬂ!&;
eLa

where DC(a) is the discrepancy between the proportions under age a in the

relation.

reported and stable distributions, c(a) da the nroportion from age a to aeda
in the stable distribution, and Da the desired age diference. cla) can

readily be calculated from Lotka's formula.

c(a) = b exp (=ra)p(a)
where r is the rate of natural increase, b the cruie birth rate, and p(a)

the proportion of all people borm surviving to age a.

The differences obtained are then represented graphically, tcgether
with the age differences needed to convert the stable population used into
stables that would fit the two most deviant points (high and low) in the
reported distribution. If the areas between the curves corresponding to
these high and low stables and the age axis are in rough balance, them It
can be said that the reported age distribution is consistent with the
chosen stable population.



“ The results of this procedure for (as an example) West #odel, level 11
{expectatior of 1ife at- bircl 45.0);7for Case A 2nd Case B are given in

i

Table 2.2 and: 3.4 ang Figure 3.2.. It igclear from these (onmd edrdler’ resuite

wepe obtalned for all the levels of the models: considered) that the.

model chosen for Case B is not. satisfactory, whereas that for Case A is.
It was therefore decided to use Case A for cheosing the model stable
populatiors. The stable populations thus chosen for the various levels of

the three model sets are given in Table 3.3

3.3 Brass Model Statle Populatiors.

=

., Brass Las derived a set of model life tables, described in brass er al
_(%9&3}, which have certain :harac:eriutica which appear to be common in
Africﬁn mortalicy experience. Carrier and Hubcraft have derived from these
model life tabtles stable populations, published in Carrier and Hoberaft
(1971). An actempr was:made te chose a suitabtle stable poprlation ro Fic

the recorded age distxibution for females from cthis set also.

Inirially, for each reasonable level of mortality, and for Case A and

Casc B separately, 2 stable population was chosen by the following method.

. mhich utilises a graduation procedure.due tu Brass, described in Carrier

and Hobcraft (1371). The logits (defined by logit (x) =1/2 lugE (1=x)/x)

of the proportions of the population undfr ages 5, 10, 15,..... ..for Case A and
B were calculated, and plutted agairsr the logits of rhe proportions urder

the same ages of the Brass model statinrary population (i.e. the stable
population having zero natural increaae} of level 45 fexp#ctation of life at
birth 42.5). On the assusption that the population should be srooth, the
points on the graph should lie on a smootl curve, uwsually s=degrately approxima-
ted by 2 straight lire. Hence for each case a straight line was fitted to the
points on the graph. These graphs are shown in Figure.3.3. For each case,

two points lay on the straight line obtained, zrd stable populaticns from

. each level were chosen by equating the proporticns undet the ages corresponding

to the points lying on the straight line. The stable pepulations thus chosen
are given in Table 3.6. For ench.hast, the stables chosen using the two
ages are the same or very close for all levels. Where the two differ, the
stable identified by the mean of the CREs was chosen.

These stable populations baving been chosen, their consistency with
the reperted age distribution was checked by the method of age differences
described iIn section 3.2 above. fhe graphs obéaineﬂ for (as an example)
level 45 (expectation of 1ife at"birth 42.5) for Case A ard Case [ are shown
in Figure 3.4. ‘It is clear from- this (similar-results having ‘been cbtained
for all five levels considered)  that as was found in section 3.2 for the
Coale - Demeny models, the model.for Case B is not satisfactory, but that
for Case & is. Case A was therefore used as before for cheosing the medel

stable populationms. The -uhle_?cfms_ht:l_.m choséh “for . the various levels are
given in Table 3.7.
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3.4 Final Choice of Model Stable Population

e

As was wertioned in Chapter 2, the estisates of g(2) and g (3)
obtained in that Chapter are likely to be fairly good estimates, possibly
erring somewhat on the low side. Therefore for each set of model stable
populations considered, a level was chosen for which the values of q (2)
and q(3) were the smallest which were greater than the estimates obtained in
Chapter 2. The values of q(2) and q(3) involved are shown in Table 3.8.
(The estimated values in Chapter 2 are for both sexes, and so estirated
values for females only were chbrained by scbhtracting .0] from each of q(2)
and q(3).

Various characteristics of the four model stable populations (one
from each set) thus chosen are shown in Table 3.9. Cozmparing the values of
wvarious fertiliry measures with the estiszated values obtained in Chapter 1,
it can be seen that the estirates relate to a higher level of fertility
than is found in any of the chosen models, but that of the North medel
approaches the estimated level most closely and is the most plausible level.
The fertilicy levels of the West, East and Brass models sre implavsibly low,
and Iin eddicion the mortality level of the East model (which 18 the most
plausible of these three with respect to fertility) is also lmplausibly low.

Consequently the North model was chosen.

3.5 Smoothing of Age Distributicr - Tetsl Zawbia

The smoothed fexale age distribution was obtained icmediately from
that of the chosen stable population. The distribution obtained is givem

in Table 3.10.

The male age cistribution can be obtained from the fermale ty use of
a set uf sex raties for the varicus age groups. These sex ratics for ape
groups can be obtained directly from the model, given a value for Ehe
sex ratio at birtch,

Commonly, the value of the sex ratio at birth used for Zambian
populations is either 1.05 or 1.03. However. informaticn on the sex of
chkildren born in various Zawbian hospitals during ome full year (over
LG,000 births) given a sex ratio of 1.076. Since these births all took
place in hospitals, there is the possibility of some bias. Nevertheless,
the evidence seems sufficient to reject a value of 1.03 for the sex ratio

at birth in favour of the alternative value of 1.05.

* The sex ratios in rlie variovs age groups obtained for this value
of the sex ratio at birth are given in Table 3.11. It can be
seen from this table that the overall sex ratio implied by the model is
.999, wheras the overall sex ratie in the population under censideration is
-558. It seems probable, corsidering hoth the pattern of sex ratiocs derived
from the reported age distributions (given in Table 3.11) and the probable
effects of the high incidence of labour migration found in this country
in the comparstively recent pact, that this discrepancy is the effect of

past out-migration of voung adult meles. Ip the absence ¢f Irformation which
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would enable one to estimate the age distribution of these (hypothetically)
missing men, the spprosch used was to assume that the proportions missing
in the age proups 15-19, 20-24, 25-29, 30-34, 35-39 snd 40-44 2re Iin the
ratios 23 10: 9: £: 4: 2. LUnder this assumption, the adiusred sex ratios

obhtairea are those given in the last column of Table 3.11.

The smoothed age distribution for the male population was therefore
detived by applyving these adjusted sex rarios ro the smoothed age distriburicr

for Lhe fersie pepulation. The discribution obrsined 1e pivern in Tabie 2.132.

J.& Smouthing of Age Distributions - Provinces

The ape distributions of the populations of fndividual provinces
are likely to have been such aifected by Inter-grevince migrztion, and sc
the age distribution okrained froe tte mudel stabie pepulation carnof
be applied directly to them. The apprcach used, therefore, in smoothing
the age distriturions of the pofulaticns of previnces was to calculate
what “degree of mis-statement wvas implied bv the smcothing of the age
distribucion of the whole covntey (in terms of tte proporticr of pecple
reperied fu each age group who were moved to an adjacent age group by the
smoothing procedure), and to assume that this pattern of age mir-statement
was applicable to each province. (It was necessary firat to aabke some
arravgement for rhe distrfbutics of rhe “age notl stated” careporvy, znd
for couverifrce it was fecided Lo cistiibute this category pro rata among
the age groups for the population of the whole country, and to distribute it
in the same proportions as this for each province. This is probabiy a fairly
unreelistic assumprien, but the choice of an assuvemplion as to the distributien

of rhe "age net started”

ratepory is not likely to make much difference to
the final smoothed age discributionms.) Table 3.13 gives the adjustments
implied by the smoothing prccedure for the whole counrry, Table 3.14 the
recorded age distributfens of the provinces, ard Tatle 2.]1I the resulring
smoothed age cistributfons of the proviives., Figures 2.5 to 3.13 show the
reported and smoothed age distributions for each province and whole country

in the form of pcpulation pyramids.
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Table 3.1

Reported Age Distributiom

Age Group Population
Male Female

0-4 363,648 378,178
5-9 321,098 323,552
10-14 234,473 219,371
15-19 170,760 181,954
20-24 130,603 187,116
25-29 122,121 157,984
30-34 112,695 139,760
35-39 114,264 116,660
40-44 85,010 84,248
45-49 83,146 74,944
50-54 58,110 52,852
35-59 62,067 i 40,064
wC=64 28,655 ! 25,270
65-69 28,047 21,206
70=-74 8,483 7,686
75=79 4,474 3,864
80+ 7,554 6,448
Not stated 21,213 21,066
Total 1,956,421 I 2,042,223

-
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Table

3.2

Reported Proportions in Age Groups

! Age Group Proporticns in age groups
E Male Female
i Case A Case B Case A | Case B
0-4 .185¢ .187¢ .1852 L1871
|
; 5-9 [ L1641 .1659 L1584 .1601
§ [ |
| 1
1 10-14 .1179 +1212 L1074 | L1085
[ 15-19 .0873 L0882 .0891 . 0900
) 20-24 | .o668 L0675 L0916 | .0926
| | ]
i
25-29 { 0634 L0621 0774 | L0782
30-54 .D57E .0582 .0684 L0641
|
15-39 | 0584 | .0540 L0571 .0577
40~44 L0434 0439 0413y | 04xT
! 1
] 45-49 .0425 | .0430 0367 0371
| |I !
j 50-54 | .0297 0300 | 0259 .0261 l
]
i
[ 55-59 1 .0317 3% 019¢ | .0198
) . ' . B . N RS S O
; Upper_age L__ Cumulative proporticns K
|
i Hﬁlc Female !
{ Case A | Case B'tﬂmE;ﬂe A ! Case B f
S o i ! e SR
1 |
5 | .1859 | 1879 .1852 A :
10 ; L3500 b .3538 L3436 L3472
15 | ae79 | L4750 | L4510 | L4557
20 | 5552 | 5632 7| 8401 5457
25 | .6220 | .6307 L6317 .6383
30 | .e84s | .6938 7001 7165 |
15 i 7420 | 7520 7775 7856 i
40 | .8004 | .8110 8346 .8433 |
45 .8438 | .8549 .8759 | .8850 |
50 .8863 8979 L9126 9221 1
55 L9160 9279 .9385 G482
60 0477 L9600 5581 L9680
|
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Tahle 5.3

vifferences Check-'est Model,

Level IT, Case

A
i

por age Froportion roportion bafald cla) Da
a resorted in stable

5 L1852 .179%9 +.0053] 0316 +.17

10 b6 « 3252 #0185 ] L0268 | +.69

15 B0 NS T +.0022] L0229 | +.10

20 R Tal | LE538 «.01271 3133 | =.71

25 L2147 5h23 =, 0106 JO1L2 k35

50 0 -7T16E =.corel 0136 —ali

33 Rrieirds STTRY —.anosl Lo | -.08

4o LATLA LAao8 +.00RE | Langh | 451

Le 3750 LB7R2 #0087 L0077 | b8

£0 . 126 « G700 +L.0058 [ L00B% | +.P0

55 33585 - 9351 +.00248 | L0050 +.BR

0 e it L9572 +.0009 ] (on%a +.77
¥ote 3tahle porul tion defincd b rote of incresse = 0275

hpe

Table F.4

nifference Chrck='lest

Model, Tevel II, Case 3

Upper age Proportion Proportion | Dola) cia) Da

a rezorted in stahle

5 871 + 1835 +.0038 | Joimt [#a
10 L3hTe LEE0G +.0163 | L0271 | +.60
15 LUn57 556 +.0001 | L0730 Maly
20 L5457 5610 -.0153 | 0194 |-.79
25 6383 6495 =012 | W0102 | =.69
30 + 7165 L7230 =.O069 | L0135 | =.51
3 . 7356 - TRLE +.0010 | .0112 | +.09
Lo LB433 LR350 + 0081 092 | +.28
4s 2850 L8767 +.008% | 0075 |+1.C0
50 2221 - 9106 +.0115 | .O0A1 +1.8%g
o L9482 « 9379 +.C010% | L00hG +2.10
60 .9680 29592 +.0088 | .0037 |+2.38

sopulation defined by rate of increonse = L0285
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Table 3.5

Chosen Stable Populatiecns, Coale-Demeny Models

I
Model | Chosen stable population (rate of Increase)
| — r
I
;Leve; 8 Level 9 i Level 10 ! Level 11 Level 12 Level 13 !
f 4 i | = B
L0245 0255 ‘ L0265 ‘ L0275 L0285 L0295
]Noth 0245 | 0255 i L0270 | .0280 L0290 } .0300
l East f .0265 0275 I .0285 ! 0290 L0300 .0305
+ — e — : - S —
Table 3.6
Stable Populatioms Initially chosen, Brass Model
|
Level GRRE of chosen stable population
L_ Case A Case B
E Age L | Age 2 Age 1 | Age 2.
|
as 3.37 | 3.36 3.52 3.52
| 4o 3.27 | 3.26 1 3.42 3.42
|
|45 .18 ! 3,18 | I 3.34
f
50 3.11 Sudd Ji27 3.28
55 b 3.05 ‘ 3.08 3.22 3.23
Table 3.7
Chosen Stable Populations, Brass Model
GRR of chosen stable population
I
Level 35 | Level 40 Level 45 | Level 50 | Level 55
3.36 ‘ 3.26 | 3.18 3.12 3.06
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Table 3.8

T ——— ey

Cheice of Lert Lever ter_Fack et of Pedein, liirg Extinstes of ChilC Mercad fuy

—— e o ww m s B e s B - m—— = o —y B —— e —a e e s §e—— e =

Estimated Values from Models
values West nonmw Horth model East model Brass mode] -
Level 12 | Level 13 Level 11 | Level 12 Level 13 | Level 14 | Level 45 level 50
q(2) 1618 L1684 L1506 LT 1526 JA767 L1574 i «1757 +1551
_
—lwﬁuu .1815 L1848 L1651 m L1931 1746 .1893 1683 L2001 L1772
—_— - . e ——— - _." - — e ———— ey
i Table 3.9
Various characteristics of the Four Chosen “tables
West _..I__.."o:_.. East Brass
Lavel 12 11 13 45
xpectation of life at birth 47.5 45.0 50,0 42.5
Crude birch rate 5.9 47.7 46,7 46.7
Crude death rate 17.4 19.7 16.2 20.7
Natural increase rate 2.85 2.80 3.05 2.60
Gross reproduction rate
(mean age 29) 3.20 3,35 3.26 1.18
Births/population 15-44 109 | 114 11 .109
. PPN DR | R

Hote Mean age for GRR for Brass model is 28.7



Smoothed Age Pistribution - Female

S|

Table 3.10

e T A S S S i —

ikhia
; Age group Preportion Number
| 04 .1854 378, 628
| 5-9 .1460 298,165
L 10-14 .1221 249,355
15-19 .1034 211,166
20-24 L0872 178,082
25-29 .0732 149,491 {
3C-34 ! .0611 124,78C
35-39 .0508 103,745
40-44 0419 85,569
45-49 .0344 . 70,252
50-54 .0279 ? 56,978
55-59 [ .0222 45,337
60-64 I 0171 24,922
65-69 b .0123 i 25,119 -
70-74 i L0080 : 16,325
75-79 I .0C4" ’ 0,:80
BC+ l R Ao r 5 L.
b Total [ 1.0000 2,042,223
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Table 3.11

Sexr Katios in Age Groups

i Age praup Froportieon Proportion | Sex ration I Reported Adjusted
! (female) (male) |in model sex ratio | sex ratic
; in model in meael /
R R P 1
| 0 1854 11896 1.02141 | .962 1.02141
| 5=-9 14640 L1485 1.01589 i .992 1.01589
10=-14 L1232 L1242 1.015%6 g 1l.069 1.015%6
15-09 L1034 . 1050 D.GILES H .938 93138
20=-24 0872 L0B81 1.00909 | .698 LB4563
25-29 L0732 0733 1.00015 773 LES434
30-34 L0611 L0609 59552 .B06 .B6A31
35-39 .0508 .0503 LGE895 .9749 .92487 |
4O-44 L0419 L0413 LG8448 1.009 .95259
L5=49 L0344 L0335 97265 1.140% 97265
50=54 L0279 0266 95225 l.09% | .95225
55=5%9 L0222 L0206 .92680 1.549 F .92680
60-64 L0171 0154 | 89949 1.194 .B9949
65-69 0123 L0107 .B6886 1323 .86586
T0-74 L0080 L0067 LA3R48 1.104 L83648
75=79 L0045 L0036 Ta902 1.158 79902
| S04+ L0025 L0017 L674817 1.172 67917
] All ages 1.0000 1. 03400 .99879 958 957949
Table 3.12
smeothed Ape Distribution - Male
— ey
Age group Proportion Number ;
— - ww m wew ee - J_._____a.___.l_.l.ul.a.l_-l.{
0-4 1977 386,735 i
5=9 . 1548 302,903 H
10-14 .1295 253,335 ]
15-19 .105%9 207,234 1
20=-24 L0730 150,592 i
25=29 L0653 127,716 i
30-34 055 108,123 |
35-39 L0490 95,951 '
G0-44 0417 81,512
45=49 L0349 68,331
50-24 L0277 54,257
55=59 L0215 42,018
60-64 .0161 31,412 |
65-69 .0111 21,825 '
78-74 L0700 13,666
15-79 .0037 7,343
B0+ L0018 3,468 {
!
:r_ Total 1.0000 1,956,421
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Table 3.13

Adjustments to Recorded Age Distribution Implied bv Smeothed Distributicon

e T i 1
: Age group Recorded !Smﬂothed Difference hdjusted iPropurtion Proporticno
population !pnpulation (smocthed- | difference |to lower te higher
L recorded ) iage ETOup agcugf?up
Male ! j
0-4 367,634 386,735 + 19,101
5-9 | 324,618 302,903 _a1.715 | = 2,614 . ).0s884 .00805
10-14 : 237,643 - |253,335 0 [+ 16,202 | + 13,678 |
15ei6 1 177,632 lzo7,z34 b Sy R02 - L ddtatedn T weay
| 2oezee F 133,003 i::c,;gz + 18,557 | + 66,837 5.365&6
2553900 T 123, 460 137 918+, | ante b 71,09% 0 1. 54157
30-34 . | 113,930 108,123 |- 5,807 | + 65,286 |.62401
b as-39 115,517 | 95,951 |- 19,566 | + 45,720 |.56516
| 40-44 | 85,042 81,512 |- 4.430 | + 41,200  |.53199
45401 T. 84,057 | 68,331 215,726 | + 25,566 {.49121
50-54 58,747 | 54,257 - 4,490 | + 21,074 |.43515
55-59 62,747 | 42,018 ~ 20,729 ’ + 345 |.33586
| 60-64 | 28,969 | 31,412 + 2,443 2,788 |.01191
i §5-69 | 28,354 21,825 =, 6,828 | = 3,741  [.09833 .1319¢
7076 | 8,576 13,666 + 5,000 |+ 1,349
75-79 | 4,523 7,343 + 2,820 | + 4,169 |.29825
8o+ | 7,637 3,468 - 4,168 | o |.s4589
Female l E j
0=4 ‘ 382,120 378,628 - 3,492 E .00914
| 5-9 | 326,924 208,165 |- 28,759 | - 32,251 .09ges
| 10-14 I 221.657 246,355 |+ 27,698 1 - 4,552 G205
15-15 | 183,850 211,166 |+ 27,316 | + 22,7€3
| T 178,082 |- 10,984 i - 11779 |.12040
25-29 | 159,631 | 149,491 - 10,140 | + 1,639 |.07379
30-34 | 141,217 |124,780 - 16,437 | - 14,798 |.C0l161 L. 10470
35-39 1 117,876 103,745 - 14,131 | - 28,929 L 24542
40-44 | 85,126 85,569 |+ 443 | - 28,486 | .33463
| 4s-4s 75,725 70,252 - 5,473 | - 33,959 | | .44845
50-54 | 53,403 56,978 + 3,575 - 30,384 | .5689¢
55-59 1 40,482 45-337 |+ 4,855 | - 25,529 63063
| 60-66 | 25,533 34,922 1+ £,380 | - 16,140 63212
I 65-69 | 21,427 25,119 |+ sem | - 12,448 .58095
70-76 | 7,766 16,338 i+ 8,572 | - 3,876 .49910
. 75-79 H 1,905 9,150 E+ 5,285 + 1,409
80+ | 6,515 5,106 |- 1,409 o |.21627
IR A A R N

T T E T TR I R T T R T T TR T T e e e e e

—e— =y




Tabie 2.14

T

Age group Province
| Central ‘ Ccpp:;;}tlr {  Eastern Luapula
| |

e | | |
0-4 i 64,656 | 82,647 | 43,617 | 30,601
5-9 i 53,704 | 62,487 I 42,674 { 28,1257
10-14 ATy | 43,522 | 31,593 [ 22,614
15-1 31,494 ! 36,554 | 21,434 H 14,987
20-24 29,948 ! 34,887 | 100 f 9,228
25-29 28,34 | 33,133 | 12,36 | 8,002
30-34 23,974 i 33,186 | 1c,31¢ f 8,032
35-39 23,814 ! 29,011 | 11,183 | 8,129
40-44 16,620 | 1,547 ; 8,689 ! €,585
45-49 15,972 | 16,460 : 971z | 6,43C
S0-54 0,854 | 8,620 | 7,306 ' 4,763
55-59 ! g,727 : 7,706 | 9,013 ! 6,758
60-64 4,115 ! 2,285 | 4,334 2,337
65-6S , 4006 1,875 §.223 | 2,416
70-74 | 1,028 | 427 1,176 ‘ 676
75-7 i 562 { 194 746 333
80+ i 1,074 i S62 T &35
Teral ) SEEiER : 416,901 233,165 | 160,858

Feaait' " | : ¢
0-4 V| erzla | 84,620 45,563 f 32,388
5-9 bl wskinin ! 64,813 42,158 | 28,171
10-14 E 35, 740 i 42,975 | 27,882 i 20,424
15-19 i 33,638 : 38,023 22,638 i 15,975
20-24 b oaiisee | 40,157 24,144 b 15,386
25-29 | 28,508 | 32,025 Z1.125 L 11,864
30-34 ? 23,088 i 26, 3€3 19,034 i 11,307
35-24 L 38,504 | 18,606 16,807 | 9,713
L=k [ iayess | 10,468 13,253 | 7,596
45-49 | 10,498 | 7,732 | 13,005 I 7,138
50-54 i 6,625 i 4,156 { 5,195 i 5,2€6
55-55 5,100 2,974 : 7,319 4,101
60-64 Ll 2,982 1,648 b | 2,276
65-69 l mmm 1,219 | 4,011 ‘ 1,830
70-74 ‘ 810 | 233 1,59 | 565
75-79 ! 460 E 16C [ 784 ! 242
80+ yaipei s 223 | 1,388 307
‘ 337,412 ' I7CTEES | 274,615 174,333

j Total

———— L i s emem
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Table 3.14

Recorded Age Cistributicus - Provinces

Afe priun
Northern
Male
0-4 51,702 i
5-5 [ 1
1G-14 16,127
15-1¢ 73,524
e A 15,864
Z5-L¥ | 12,47
3034 | 31,878 ‘
35-39 | 11,825
L0-44 8,739
45-49 1 4,151
50-54 i £, 460
55=5 10,885
60-C4 4,057
65-55 4,405
70-74 515512
75-79 673
B0+ 585
Total i 255,240
Femuie i
-4 | 53,926
. | 47,729
16-14 14, 180
15719 i 25,672
20-24 L 24,390
15-29 19,708
3034 | 18,760
5-3% ! 15,813
P 12,159
545 | 10,890
8295
55-59 ! 7,290
50-6k | 4,051
£ 3,549
LT G=T4 1,156
|55y 580
i 823
b ostal 285,941

Pruvirnce

HN-Western

18,008
17,822
12,385
8,4C%
L7135
5,635
5,650
6,514
5,369
6,423
4,673
4,437
3,200
2,682
9381
522
07
104,334

18,711
i7,4€:2
10,727
8,948
10,072
9,773
5,331
g,97&
7,101
6,483
4,652
3,362
2,493
1,368
776
294
764

121,920

Southern Western
45,277 i 30,996
42,051 36,254
31,206 22,384
21,232 i 15,018
15,288 9,774
14,085 9,334
13,605 9,688
13,836 11,205
10,799 9,594
10,437 lo,172

7,504 g 869
6,541 7,670
3,558 5,083
3,530 5,069
1,032 1,644

604 869
1,038 1,531

241,606 19C,154
47,079 32,615
42,102 29,972
29,420 26,309
22,220 16,736
21,672 18,967
19,168 17,458
17,232 16,282
13,964 15,493
9,798 12,516
8,452 11,527
5,861 9,416
3,992 6,344
2,968 4,424
2,520 3,926

990 1,495
559 726
9854 1,209
248,581 219,425,

——— L
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Tabl

3.15

Smoothed Age Cistributions — Pruvinces.

-

Age group : Province
}Ccntra] LD;FLerlL ! Erstern ht;;pula swwrtherr r;-western Jsfuth!rn Frst&rn
] T [}
Male { | | I
0-4 i 67,856 | 86,324 é 4,128 |32,359 | 56,48« | 10,057 | 47,751 : 22,776
E 5-5 | so-11z | 58,207 i 3% 810 26,457 1 464,110 | 16,63C ! 39,256 - 28,239
10-14 | 40,160 [46,921 | 33,635 [2¢,029 38,372 | 13,006 | 33,226 ‘23,808
15-19 39,949 | 46,414 | 24,569 | 17,178 |26,768 | 9,832 | 25,122 | 17,402
26-24 ’ 34,340 | 40,065 | 15,078 | 16,241 | 15,612 : 6,677 | 17,323 | 11,353
| 25-20 | 27,958 | 36,685 12,100 | 8,724 ' 12,882 ! 6,112 14,956 | 10,326
| 30-34 | 22,473 | 28,121 l 10,200 | 7,614 | 10,999 | 5,805 ‘ 12,935 @ 9,976
| 35-35 | 19,197 23,014 | 9,485 | 7,038 | 9,791 | 5,680 | 11,761 5,076
| s0-a¢ @ 15,280 |17,:: ' 8,838 | ¢,240 | &.5e5 | s.eee | 10,181 | 9,487
| oes-se | 11,027 |i23%¢ | eane i 5,346 | 7.4€5 ’ 5,30 | 8,575 ; 9,465
| 50-54 E 8,664 | 7,457 | 7.153 ! 4,959 | 7,307 | 4,130 | 6436} 8131
| 5559 4 6,509 | 5,045 | 6,038 | 4,516, 7,284 : 2,985 i 4,386 | 5,155
| €o-66 | 4,e65 | 2442 | 4687 | 2,567 3 451 | 327 ¢ 3,863 | 5820
| es-69 | s,128 | Qs | 2,281 l 1,856 ' 3,4€3 f 2,066 | 2,717} 3,902
i 70-74 ! 1,738 732 ; 2,157 | 1,094 ! 2,207 1 1,490 F 1,677 ! 2,571
. 75-7 j s67 | 334 i 1,266 i 46s | 1,010 L sel 992 | 1,44
I s+ 2 4E35 1e4 ' T : 152 L45 | L l 471 | BER
{orewer | assge loeen 26 360,856 [ 255,740 1108, 324 | 201,604 | 19C,154
| Femic. | i | I i !
I Q-4 ! 66,603 l B1,847 E &5,147 i 32,092 53.433 é 18,540 46,649 ! 32,317
|59 | 49,756 | 59,192 | 38,415 25,688 | 43,514 : 15,910 38,379 | 27,313
| 10-14 1 40,324 I 48,480 | 31,4€8 E 22,783 18,18k é 12,230 2,960 22,849
f 1h=34% 38,50 F b, TLL ! 26,11¢% i 18,245 22,312 E 10, 282 25,433 16,427
2= 32,275 | 3T.60€ | 22,790 | 14,361 | 22,907 | 4,50 20,477 | 17,971
| 25-29 26,6?%ﬂ1 29,968 j 19,786 ! 11,117 18 ,47% E 9,163 17,954 lg,359
| 30-34 20,400 | 23,296 | 16,818 9,815 16,577 | 8,262 | 15,226 14,387
i 35-39 16,382 ; 16,BCl | 1L, 677 é 6,43 12,5697 E B i 2 E }?.EL?E 12,397 |
L-aq 12,662 13,532 i 2,543 7,538 II.&T?E O e i G.,O046* 32,070
| as-49 s.88¢| 7.7¢¢ | 1,008] 6,875 10.675: 5,951 | 7,961y 10,546
50-54 7,565] 5,260 | 9,297 1 5,471 5,429 4,913 | 65167 9,22
25-59 5,653 3,465 ?.fiflt 4,511 ?.3?3{ 3,889 a,ﬂugi 7,700
60-64 4,302 ] 2,481 6,345 3,423| 6,087] 3,037 se10l 5,623
65-69 2,90 ! TR 4,650 2,206 4,cee| 2,250 2.932| 4,447
70-74 181 |  ers 1148 | 1,48 2,&61! 1,475 1.9601 3,030
75-79 1,019 | 396 | 1,880 s92| 1,355 948 1.zaﬁ| 1,734
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CHAPTER &

CONCLUSICONS

4.1 Conclusions

From the model stable pepulation chosen, estimates
of various fertility and mortality characteristics were
obtained., These are given in Table 4,1, The smoothed age
distributions obtained for the whole country ané for individual

provinces are those given im Chapter 3.
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Table 4.1

Final Estimates of Various Measures of Fertility and Mortality

Expectation of life at birth (females) 45.0
Expectation of life at birth (male) 41.8
Crude birth rate (per 1000) 47.7
Crude death rate (per 1000) 19.7
Natural increase rate (per 100} 2.80
General fertility rate {per 1000 women

aged 15 to 44) 2T

" General fertility rate (per 1000 women l |

aged 15 to 49) 215.9
Gross reproduction rate (mean age 29.7) 3.44
Total fertility 7.05

Infant mortality rate {(per 1000 live births) 141
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