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FOREWORD

The Danfa Comprehensive Rural Health and Family Planning Project
is a teaching, research, demonstration and service programme initially
developzd by the Department of Preventive and Social Medicine of the
Ghana Medical School in 1965 and implemented under contractual agree-
ment with the School of Public Health at the University of California,
Los Angeles, and the Agency for International Development inﬂ1970; The
eight year project is closely associated with other Ghanaian agencies
and institutions such as the Ministries of Health, Social Welfare, and
Finance, the Ghana Natignal Family Plenning Programme, and other
University of Ghana departments.

The Ghanaian Institutions have primary authority and responsibitity
for project administraticn. Ghanaian staff are hired by the institutions
at prevailing terms of employment. All service costs are borne by the
Government of Ghana as well as some of the training and evaluative costs.
UCLA/AID are responsible for most of the research costs.

The project includes a longitudinal study of approximately 50,000
rural inhabitants, 10-50 miles from Accra. The project area has been
divided into four sub-areas to investigate alternative methods of

delivering health and family planning services, summarised in the chart

below.
Service Provided
Comprehensive Health Family Standard
Area Health Care Education Planning Health Services
! Yes Yes Yes Yes (equivalent)
1l No Yes Yes Yes
(NN No . No Yes Yes

v No No No Yes




One of the principal goals of the project is to provide information
about project activities and findings to concerned agencies on an
ongoing basis to assist in health planning. A project monograph series
has been developed to aid in this information sharing process, and we
hope that the data contained in these papers, although often preliminary
in nature, will prove useful to those involved in the project and to

others interested in obtaining current information on rural health projects

in developing countries.

-
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‘e |

Alfred K. Neumann S.R.A. Dodu

Assocliate Professor Dean, University of Ghana
UCLA School of Public Health Medical School

Co-Directors
Danfa Comprehensive Rural Health
and. Family Planning Project

The Danfa Project Is supported in part by USAID Grant: OCOP/USAID-CM/afr~.
IDA-73-14.



This paper is one of a series of vital events and demography articles which
report on data obtained from vital events registration and baseline demographic
surveys conducted for use in the Danfa Project and by interested agencies and
institutions in Ghana. The data presented here are, however, preliminary, and
subject to modification after further analysis. Updated data will be issued as

they become available.
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Estimates of Indices of Fertility

From Registration Data

Introduction

Despite the efforts to extend and improve registration, it is likely
that in many cases the data will be seriously defective for a long time
to come. The attempt to obtain as much profit as possible from existing
registration is, however, desirable and justified. Brass (1969) suggests
that the most effective way this can be done is by collection of furtner
information about the maternity history of the mother at the time of regis-
tration or notification of birth, particularly about the rumber of her chil-
dren ever born ard surviving. An experimental project, initiated at Danfa,
collects this information from mothers at the time of registration. This
paper is concerned with an attempt to derive indices of fertility from
this data. It deals mainly with the estimation of fertility using some of
Brass's techniques, and attempts to bring together various estimates of
fertility which are possible, with the use of data from other project
sources. Some important research problems have been encountered in ana-
lysing the data, and suggestions as to possible solutions have been made.
However, further work is needed on the applications of some of the sugges-

ted solutions for the full range of error components to be investigated.
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1. Measures of Fertility from Registration Data

Several indices of observed and estimated fertility from vital regis-
tration records and fertility survey data are demonstrated in this section.
These include the average number of children per mother, the average number
of children per woman, the age specific fertility rates, total fertility
rates, the gross reproduction rates, relative age specific fertility rates,
age specific order birth rates, the crude birth rates, the general fertility
ratios and the child-woman ratios. The analysis of age patterns of fertility
is also undertaken with a view to the classification of the age specific
fertility rates according to different patterns, as well as to study the

age structure of fertility in the project areas.

i) Average Number of Children Ever Born per Mother and per Woman

Brass (1969) maintains that the order of current births .s related to
fertility. He believes that the mean number of children ever born (exclu~-
ding the current one) to mothers giving birth in a particular period, may
be an index of fertility not depending directly on the completeness of regis-
tration. Indices of this type have been used by El-Badry (1967) for studies
of differentials in Bombay; however, the relationship of such measures to the
standard ones are far from simple. The mothers of a given age who bear a
child in a year are generally not a random sample of the mothers of that age
In the population. Table 1 shows the percentage distribution of women and
mothers in the first twelve months of observation.

There are obvious biases such as the omission of women who have become
sterile at a younger age, and the over-representation of those with above-
average fertility as well as more subtle ones. Among the latter are varia-

tions in specific fertility at a given age with length of marriage, and the



Table 1

Percentage Age Distribution of Women and Mothers#*

in the 15-49 Age Group by Area

Age

£31179294 JO ®IjBWTIST

Group Area Women : Mothers Homenll Mothers Homenlllﬂothers Womeniv Mothers
15-19 25.1 11.8 21.4 10.4 20.8 13.1 24.8 9.9
20-24 18.7 24.7 17.4 28.7 18.6 23.4 17.7 22.7
25-~29 13.2 12.9 15.0 23.6 17.1 24.0 14.9 26.3
30-34 12.6 19.0 13.8 18.3 14.3 19.6 13.1 20.9
35-39 10.9 15.3 12.6 9.4 11.2 10.0 11.3 12.8
Lo-44 10.6 6.4 10.2 6.9 9.2 5.6 9.6 6.0
45-49 8.9 3.9 9.6 2.6 8.8 4.3 8.6 1.5
Total 100.0 100.0 100.0 100.0 106.0 100.0 100.0 1G6¢.0
Nr. 2462 491 2261 490 3038 739 2889 604

*The percentage distribution of mothers in any one year is simply the percentage distribution

of births in that year by the age of their mothers.
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inclqﬁion of women at the point !n time when the event occurs rather than
randdmly located in relation to it. But Brass (1969) noted that surpri-
ngly these biases seem to have comparatively little effect, at least for
high fertility populations, The mean numbers of live births appear to be
similar to the corresponding values for mothers in the population,
Mathematically, and also by computer simulation, the examination of
fert{1ity models suggests that the reason for this fair agreement between
mean jnumber of births from vital registration and from the sample survey,
is the dominance of the chance factors in birth probabilities over the
variations among women. At late ages of maternity the bias due to the
exclusion of sterile women certainly becomes substantial, but the propor-
tion of current births in the group is small. This limited influence of
bias shows that the mean numbers of children at the time of registration
can be used satisfactorily as a comparative index of fertility for popu-
lation sub-groups when such disturbing factors can plausibly be accepted as
similar. The application of these suggestions to our data shows some very
interesting results in the comparisons of average parity of mothers and

women shown in Tables 2 and 3.
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Table 2: Average Number of Chilcren per Mother from Survey and Vital

Registration

Age Fertility Survey 1971 Vital Registration Data
Group | i 1 v [ 1 K v

15-19 1.068 1.308 1.171 0.971 1.189 1.275 1.216 1.200

20-24 1.980 2.008 1.802 1.718 2.082 2.482 2.219 2.029

25-29 3.134 3.351 3.185 3.234 4.065 3.974 3.819 3.931
30-34 4.980 4.687 4.745 4.159 h.o74 5.711 5.427 5.611
35-39 5.674 6.282 5.779 5.747 .067 7.196 6.473 6.714

Lo-44 6.195 7.361 7.145 6.297 .839 7.765 7.366 7.278
.263 8.307 7.687 7.222

481 4,263 4.049 4.182

45-49 - - 9.000 8.000

S0 NN

Mean 3.974 4.325 3.909 3.815
P]/P2 0.539 0.651 0.650 0.565 0.571 0.514 0.548 0.591

Table 2 presents the average number of children per mother obtained
from registration data on the number of children ever born by mothers
reporting or registering a child (including the present child). It also
presents the average number of children per mother from fertility sample
survey data carried out in 1971 in all the project areas. The pattern of
the average number of children born per mother by age and the overall ratio
show some differences and similarities. The ratios are surprisingly similar
for all the four areas at the younger age groups (15-24), but show some
marked differences from ages 25 and up, due to over-representation of those
womer i/ith above average fertility. Equally, the women reporting a birth
in ary one year are not a representative sample of all women (Table 1).

In general, the average number of children per mother by age is higher for
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records from vital registration than data from the fertility survey shown
in Table 2.

In Table 3, an attempt was therefore made to estimate the average
number of children ever born per woman in the project areas. The registra-
tion data had to be estimated indirectly, which Brass (1969) suggested could
be done by excluding current births from the total number of children ever
born according to the ages of the mothers. He maintained that this average
Is approximately similar in pattern to those obtained from sample fertility
surveys from all women. The application of this to our data is also shown

in Table 3.

Table 3: Average Number of Children per Woman by Area

Age Fertility Survey 1971 Vital Registration 1st 12 Months.
Group | K Hi 1V | | I v

15-19 0.263 0.270 0.350 0.195 0.189 0.274 0.216 0.200
20-24 1.661 1.277 1.546 1.467 1.083 1.482 1.220 1.229
.065 2.974 2.819 2.931
074 4,711 4,428 4.6

25-29 3.108 3.111 3.100 3.212
30-34 4.885 4.568 4.745 4.434
Lo-44 5.963 7.260 6.944 6.213 .838 6.765 6.366 6.278.

3
5
35-39 5.611 6.000 5.779 5.682 6.067 6.196 5.473 5.714
6
7.263 7.308 6.688 6.222

45-149 - - - -

Total 3.048 3.436 3.218 2.960 3.481 3.263 3.049 3.182

o

PI/P2*4 .158 0.211 0.226 0.133 0.175 0.185 0.177 0.194

*Note that on the whole the P./P, ratio (average number of children in the
age group 15-19 to 20-24) shown Tn Table 2 fall outside the range of Brass's:
multipliers, whereas those shown in Table 3 are within the range.
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Although the pattern of differences between the two sets of data may
be compiex, the main features are clear. The results of the comparison are
quite close at the younger age groups but; again, at the older age groups
show some differences which are more marked in Area | than in the ather three
areas. The variations which occur by area at earlier or later ages are pro-
bably due to differences in the proportions of women who are childless. This
is because there is a close relationship between the average number of
children per mother*, average number of children per woman and the pfopor-
tions of childless women. To explore the explanation for any differences
in the estimates, we calculated from the sample fertility survey data the

proportions of women who became mothers according to age. This is shown in

Table &4,

Table 4: Percentage of those who Become Mothers by Age Group by Area in

The Fertility Survey

"Age AREA

Group i ] L IV.
15-19 24,6  20.6 29.9  20.1
20-24 83.9 8.9 85.8 85.4
25-29 99.2 95.9 97.3 99.3
30-34 98.1  97.5 100.0  98.1
35-39 98.9 95.5 100.0 98.8
Lo-44 96.3 98.6 97.2 98.7

Average No. of Children per Woman
1.0 - Proportion of Women Childless

*Average number of children per mother =
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There are some differences between areas in the proportions of women who
became mothers at the 15-19 age group, however, these differences almost
become negligible at the older ages when the proportion of childless women

is kiiown to be constant and small in most African populations (Brass, et

al., 1968). It seems that the proporticns of women who become mothers at

the ages twenty-five and above are quite high. This could be attributed

to the small sample size or possibly the inaccuracy of age reporting of

women in the middle reproductive age groups. However, the agreement between
the average number of children per woman obtained from sample survey, and
those ohtaired from registration data ucing indirect technigues, is generally

quite satisfactory, except perhaps for Area 1.

ii) Age Specific Fertility Rates :nd Age Patterns, and Structure of

Fertility Curves from Vital Registration Records

The dsta for the comparative analysis on the age piitterns of fertility
as well as the age structuie of fertility are taken from the recorded age
specific fertility rates from vital registration data shown in Table 5. These
are presented in the form of relative age specific fertilities in Table 4.
The recorded age sp2cific fertility rates are also shown by sex. These are
used for the estimation of the total fertility rate, the gross reproduction
rate, the mean, the median, the mode and the variances of the age specific
fertility curves. The age specific fertility rates are the number of children
born in a specific time period (usually a year) per woman in a particular
age group. The total fertility is the sum of the age specific fertility rates

to all women in the reprcductive yéars, most generally between the ages 15-49,
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If these rates are assumed to represent average fertiiities of women of
the ages covered, then one can multiply each of these age specific rates by
five and add them to obtain the value of total fertility.

The gross reproduction rate is the number of female chilZren born per
woman in a particular time period. It is perhaps one of the best demo-
graphic indicators of future fertility as it refers to the females, who will
bear the children of future generations. The level of the total fertility
rate, and hence of the gross reproduction rates, depends on the agz struc-
ture of the women, the shape of the age specific fertility curves, and the
range of the women under consideration. The examination of the age patterns
and age structure of fertility shown in Tables 7-10 is done for vital

registration data alone,
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Table 5§

Age Specific Birth Rates from Fertility ]

Survey and Vital Registration

by Sex and Area

Fertility Survey 1971

V.FTAL REGISTRATION

Grgge Area | Area 11 Area 111 Area 1V
. p | 11 i v M F Total ] M. F Total M F Total M F Total
16-19 0.1229 0.1030 0.12k1 - 0.0689 |- 0.0502 0.0437 - 0.09353°  0.0559 o 0.0497 0.1056 0.0918 0.0617 0.1535 0.0488 0.0349 0.0837
20-24 0.3983 0.3723 0.2979 0.3285 0.1193  0.1432 0.2625 ° 0:1628 0.1959 0.3587 0.1416 0.1646 0.3062 0.1255 0.1431 0.2686
25-29 0.3166 . 0.3469 0.2933 0.3767 0.1393 0.1486 0.2879 0.1730 0.1672 0.3402 0.1677 0.1753 0.34510 0.1888 0.1818 0.3706
30-34 0.3461 0.3051  0.4042 0.2736 »o.1415 0.1608 0.3023 0.1479 0.1415 0.2894 0:1701 0.1632 0.3333 0.1873 0.3451  0.3324
35-39 0.3444 0.2697 0.3023 0.2614: 0.1264. 0.1524 0.2788 0.0912  0.0702 0.1614 0:1147  0.1029 0.2176 0.1288 0.1074  0.2362
Lo-44 0.1000 0.1781 0.1831 0.1472 0.0687 0.0496  0.1183 0.0652 0.0826 0.1478 0:0791 <¢.0683 0.1474 0.0480 0.0725 0.1305
45-49 - - - - 0.0505 0.0367 0.0872 0.0138 0.0459 0.0597 0:0669 0.0520 0.1189 ~0.0241 0.0120 0.0361
Total 1.623 1.575 1.606 1.956 0.6959 0.7350 1.4309 0.7098 0.75,0 1.4628 0.8299 0.7880 1.6179 0.7613 0.6968  1.4581
Total x 5 , ) .

T.F.R.  8.11  7.87 8.03 7.28 3.48  3.68 7.15 3.55 .3.77 7.27 4.5 3.94 « 8.09 3.80 3.48 7.29

Estimates of
Fertility




Estimates of Fertility -11-

Table 6: Relative Percentage Age Specific Fertility Distributions from

Survey and Registration Data

Fertility Survey 1971 Vital Registration

Age 1st 12 Months
Group | I 11 v i K 1l v
15-19 7.5 6.5 7.7 4.7 6.6 7.2 9.5 5.7
20-24 24,5 23.6 18.5 22.6 18.3 24.5 18.9 18.4
25-29 19.4 22,0 18.3 25.9 20.1 23.3  21.2 25.4
30-34 21.3 19.4  25.3 18.8 21.1 19.8 20.6 22.8
35-39 21.2 17.% 18.8 17.9 19.5 11.0 13.5 16.3
Lo-44 6.1 1.3 1.4 10.1 8.3 10.1 9.1 8.9
bs-49 - - - - 6.1 b1 7.3 2.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

m 29.1 30.2 20.1 29.6 31.4  30.0 30.8 30.6

It was noted by Gaisie (1971) that most of the fertility analysis carried
out thus far in tropical Africa has been concerned with the estimation of
fertility levels, Gaisie also found that little effort has been made to
determine the age structure and patterns of fertility in order to enable
a more comprehensive and incisive analysis of changes in fertility. The
evaluation of family planning programmes requires more information about the
structure and pattern of fertility. Therefore, the need for this type of
analysis in Africa is greater today than ever before.

The determination of age patterns of fertility is beset by a number of
problems the most important of which is the severe distortion of the age

structures of African populations by age misreporting and time reference errors.
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In spite of these difficulties, the age pattern of fertility can be reliably
obtained from yuestions asked in census surveys about children born during

a specified period. This expectation is based on the persuasive argument
supported by experience that despite erroneous average judgement on the
length of the reference period,there is no reason why such an error should
be correlated with the age of the respondents in any systematic fashion.

The analy;is of age patterns will include the estimation of the central
measures of the fertility distribution such as the wean, the median, the mode,
the variance and the standard deviations of the fertility curve, the degree of
of skewness and the gradients of the curve at specified points. The classi-
fication of the age specific fertility schedules are according to U.N. and
Pavlik's models. The aim of the analysis and classification methods employed
in this section is to enable description and élassification of the age
specific fertility rates in the project areas. Another aim is to study the
age structure with a view to examining some of the implications of suzh

patterns and structures for population growth in the project areas.

a) Measures of Central Tendency and Dispersion for the Age Curves of

Fertility in the Project Areas

The estimates of central tendency for the age specific fertility curves

presented in Table 7 are derived from Table 6.
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Table 7: Measures of Central Tendency and Dispersion for the Age Curves

of Fertility by Area From Vital Registration Data

Degree of Vari-

b3 %
Skewness ance sD cv

Area m Median Mode

| 31.4 31.3 30.5 0.1 64.8 8.0 0.25
B 30.0 29.4 28.2 0.10 36.1 8.1 0.27
Hil 30.8 30.1 28.7 0.25 6.7 8.3 0.26
v 30.6 30.1 29.1 0.20 52.6 7.3 0.24

U.N. Models
Early Peak 28.0 26.6 23.8 0.54 59.7 7.7 0.27
Broad Peak 29.2 28.1 25.9 0.44 53.7 7.3 0.25

Late Peak 30.0 29.6 28.8 0.17 L0.5 7.1 0.23

* SD - Standard Deviation CV - Coefficient of Variation

Table 7 shows that, in general, the pattern is such that the mode is
virst located, followed by the median and the mean in the direction of
skewness which is to the right. Trnhe shapes of the fertility curves for
all the areas are therefore characterised by slight positive skewness
and hence are nearly symmetrical in shape. In Areas | and || the degree
of skewness is as low as 0.10 and 0.11 whereas in Areas |Il and IV the
magnitudes are 0.z5 and 0.20 respectively. Compared to the U.N. Models
shown in the same table, the curves have a resemblance, as far as
skewness is concerned, to the late peak models of the U.N. type. The
variances and hence, the standard deviation are larger than those shown
by the U.N. models but the coefficients of variation of the curves are

very close to those of the U.N. models. The magnitudes of the coefficient



Estimates of Fertility -14-

of variation are such that they resemble the three types of U.N. curves.

The area under the curve of a graph of relative age specific fertility
plotted against age represents the total fertility rate. However, this can
be influenced by the degree of scatter around the mean value of the distri-
bution, that is, the higher the variances, the greater is the area under
the curve. The extent of variances is shown in Table 7. Area Il! reveals
the highest variance or scatter around the mean and therefore is likely
to have the larger total fertility rate. In fact, according to the observed
total fertility rates for the project areas, Area |il. has the highest total

fertility rate among the four areas.

b) Gradients of Fertility Curves at Specified Ages in the Project Areas

Fertility curves, like many other curves, may differ in their degree
of steepness in both the first half of the reproductive pe:-iod and also
in the degree of decline at the end. The decline may be rapid or gradual
depending upon many factors. To measure the steepness and decline of the
curve, the mean value theorem was used to obtain fl(x) or the first deriva-

tive at the specified ages shown in the table by the use of the formula:

£ () = L+ h)z; f(x - h)*

This measure is useful in showing the extent to which the specific
fertility curves vary from one to another, or in other words, the degree

of change from age to age.

*The formula is approximate, particularly if the intervals are large.
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Table 8: Shape of the Age Curve of Age Specific Fertility Schedules

From Vital Registration Data

f](x) - Gradients at Different Ages

Area
22 27 32 37 42
| +1.35 +0.28 -0.06 -1.28 -1.34
i +1.63 -0.47 =1.23 -0.97 -0.69
1 +1.17 +0.17 ~0.76 -1.15 -0.63
v +1.97 +0.44 -0.91 ~1.39 -1.38
U.N. Models
Early Peak +0.57 -0.73 -1.01 -1.16 -0.95
Broad Peak +1.53 -0.38 ~0.97 -1.34 -1.28
Late Peak +1.90 +0.39 -0.74 -1.49 -1.58
The results are striking in that Areas I, 11l and 1V show positive

gradients at ages 22 and 27 and Area || shows a positive gradient at

age 22 only. A comparison of the results to the U.N. Models shows the
Late Peak has positive gradients at ages 22 and 27 and thus reveals

that Areas |, 111 and IV follow the late peak U.N. model pattern whereas
Area Il follows essentially the Broad Peak U.N. Model. The magnitudes
and the directions of the gradients at age 22 are of the same magnitude
as shown by the Late Peak or Broad Peak U.N. Model at this age. At age
27, the sizes of the gradients basically follow this pattern of the Broad
Peak and Late Peak Models. At 32, the size of the gradient recorded for
Area | is rather small compared to the U.N. Models, but at ages 37 and 42

the magnitudes are about the same.
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c) Pavlik and U.N. Models

Differences between various age curves of fertility can also be
examined by comparing the relative shares (percentages) of the total
fertility in the various age groups. Pavlik, in his study of empirical
typology of the age curve of fertility, described five different types
of fertility curves with different cumulative values. His classifications
are shown in Table 9 according to the proportion of total fertility to
ages under 30, under 35, under 20, and over 40 years. The classification
models of the age specific fertility schedules according to Pavlik's and

U.N. Models are shown in Tables 9 and 10.

Table 9: Percentages of Total Fertility in Specified Age Groups

Type 15-29 15-24 15-19 Lo-49

A 41-50 11-20 0-5 9+
B 51-60 21-30 6-10 7-8
c 61-70 31-40 11-15 5-6
D 71-80 41-50 16-20 3-4
E 81-90 51-60 21-25 0-2

Source Pavlik, Z. "Empirical Typology of the Age
Curve of Fertility (Unpublished) See for
example, page 37 of '"Age Patterns of Fertility"
by Nassef, A. and Gaafar, M.0. (1971), Fertility
Trends and Differentials in Arab Countries,

Cairo Demographic Centre.
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Table 10: Age Patterns of Fertility Schedules by Area According to

Pavlik's and U.N. Models from Vital Registration Data

40-149 United Nations

Type Age - ) _
15-23 15- 24 15-13 Type Classification

And Area

| Ls.0 24.9 6.6 1h.4 ABBA LP

i 55.0 31.7 7.2 14.2 BCBA BP

g L9.6 28.4 9.5 16.4 ABBA LP

v k9.5 241 5.7 1.4 ABAA LP
U.N. Models

Early Peak 62.8 Lo.9 i0.2 8.1 ccos EP

Broad Peak 57.0 32.6 8.9 8.4 BCBB BP

Late Peak L9.6 25.0 5.6 9.4 ABAA LP

The results indicate that Areas |, |ll and IV display essentially
the same shape of age curves as the AB... Type whereas Area |! displays
the BC... Type. This classification confirms our earlier results and
findings that Areas |, 111 and IV belong to the U.N. Late Peak model
and Area || shows the Broad Peak type. The variations of percentages
in the first half of the reproductive period is most likely due to dif-
ferences in ages of women at marriage, but it may also be due to differences
in the proportions of women marrying in the different populations or to
differences in the extent of birth control practices.

At the end of the curve, the percentages falling into the 40-49 age
group are influenced by such factors as sterility, divorce, separation

and re-marriage rates as well as the force of mortality operating within
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those populations. The main conclusion drawn from the use of the models
is that Areas |, 11} and IV have the same shape of age specific fertility

schedules and Area || follows another shape.

iii) Age Specific Order Birth Rates in the Project Areas

The birth order of the child is another dimension to be considered
in analysing fertility. Order of birth refers to the number of children
born alive to the mother, including the present child. Information of
the type described was also collected from mothers at the time of a
notification of a birth and the results are presented in Table 11 for
Area |*, Shown in Table 12 is the summary of contributions of Birth

Order to the Total Fertility Rate by Area.

*Data for other areas are shown in the Appendix.
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1st 12 months

Table 11

Age Specific Order Rates of Area |

by Parity

Age

30-34

Parity 15-19 20-24 25-29 35-39 Lo-44 45-49 Total Jotal x 5 Percent
Ist 0.0793  0.0694 0.0155 - - - - 0.1642 0.8210 11.5
2nd 0.0129  0.1258 0.0433 - - - - -+ 0.1820 0.9100 12.7
3rd - 0.0586 0.0712 0.0289 - - - 0.1587 0.7935 1.1
Lth - 0.0087 0.0960 0.0161 - - - - 0.1208 0.6040 8.5
5th - - 0.0402 0.0740  0.0335 -. - 0.1477 0.7385 10.3
6th - - 0.0279 0.0740  0.0483 0.0115 - 0.1617 0.8085 11.3
7th + - - - 0.1286 0.1896 0.0916 0.0826 0.4924 2.4620 3L.6

Total. 0.0522 0.2625 0.2951 0.3216 0.2714 0.1031 0.0826 1.4275 7.1375 -
Pc. 6.5 18.4 20.6 22.5 19.0 7.2 5.8 - - 100.0

2nd 12 months

Ist 0.0544  0.0638 0.0109 - - - - 0.1291 0.6455 10.0
2nd - 0.06155  0.0653 0.0391 0.0058 - - - 0.1257 0.6285 9.7
3rd - 0.0549 0.0717 0.0409 - - - 0.1675 0.8375 13.0
4th - 0.0267 0.0696 0.0380 0.0134 - - 0.1477 0.7385 1.4
5th - 0.0059 0.0717 0.0614 0.0436 - - 0.1826 0.9130 14.1
6th - <= 0.0217 0.0702 0.0436 0.0070 - 0.1425 0.7125 11.0
7th + - - 0.0174 0.0877 0.1275 0.1150  0.0488 0.3964 1.9820 30.8

Total 0.C699 0.2166 0.3021 0.3040 0.2281 0.1220 0.0488 1.2915 6.4575 -
Pc 5.4 16.8 $23.4 23.5  17.7 9.4 3.8 - - 100.0
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Table 12

Contribution of Birth Order to Total

Fertility Rate
1st 12 months

AREA .
Parity I "n " T
1st ' 1.5 1.9 15.5 13.8
2nd 12,7 - 1h.9 12.1 14.0
3rd 1.1 4.7 12.7 10.0
ith 8.5 9.0 11.1 10.9
Sth 10.3 12.0 1.4 13.2
6th 11.3 ' 12.5 12.4 1.6
7th + 34.6 25.0 24.8 26.6
Pc , 100.0 100.0 100.0 £100.0
Total 1.43 1.46 1.61 1.46
T.F.R. 7.1 7.3 8.1 7.3
2nd 12 months
Ist " 10.0 13.3 1.8 ..
2nd 9.7 15.0 . 13.9 -
3rd 13.0 13.3 1.9 -
bith 1.4 13.7 12.4 -
5th 14.1 9.2 . 10.7 -
6th 1.0 9.4 1.9 .
Tth + 0.8 26.1 27.4 -
Pe 100.0 100.0 100.0 -
Total 1.29 1.38 1.83 -
T.F.R. 6.5 6.9 9.2 -

* No figures available for Area IV for the second 12 months.
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The results from Table 11 indicate that first births are mainly from
women between the ages 15-19. By the age 30, the contribution of first
births to the total births is effectively zero. Similarly, second births
are mainly to women from 15 to about 35, and the seventh-or-more births
are to women age 30-50, |In spite of the general limitations of the data
in regard to age-misstatement, the results are surprisingly similar from
area to area.

In Table 12, the contributions of age specific order of birth rates
to total fertility are examined. Apart from minor variations, contri-
butions of each order up to the sixth is over ten per cent, with second
births taking a much higher share of the total contributions. The seventh
and over births contribute something of the order 25-35 per cent, with Are
| showing the highest percentage of some 34.6 per cent. The variations

between the other three areas are not very substantial.

iv) Estimates of Fertility from Current Fertility and Retrospective

Data from Vital Registration

Assuming that the population of the project area has not been subject
to any major fluctuations in fertility or to marked changes in mortality,
its fertility can be estimated by Brass's technique (1968). This method
utilizes multipliers for correcting the reported age.specific fertility
rates, that is, the comparison of cumulated current rates with repcrted
retrospective levels. These multipliers relate the following factors:
the recorded parity for age group a; F(a) to the cumulated age specific
fertility to the bottom of the age group; #(a) plus k(a); the multiplier
times the age specific fertility for age group a, f(a), i.e. F(a) =

é(a) + k(a) f(a).
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The value of k(a), however, depends on the shape and position of the
age specific fertility schedule. By employing the set of Brass's multi-
pliers, it is possible to compare the reported current fertility with the
reported parity and correct the level of the former accordingly. The
appropriate model, and hence the appropriate correction factor, is selected
by either the mean age of the fertility schedule or the steepness of the
beginning of the fertility curve f]/fz. The correction factors reflect
the curvature of an underlying set of model age specific fertility patterns.
Although the method has been used extensively, it is very sensitive to
massive and systematic age-misstatements .nich are common in Africa.

(Brass, 1968) An application of the method to similar data collected from
vital registration forms is shown in Table 13. Here the Pi/Fi ratios are
shown by area for date from the fertility survey and vital registration,

The Pi/Fi ratios are also shown in Table 1Z, but their interpretation
is very problematic., CUrdinarily, It could be assumed that reports on childre
born to women between 20-24 tend to be reliable (Brass, 1968). By definition
these reports are not affected by the problem of time reference error,
and the ''forgetting' of children at such an age is highly unlikely. Hence
any discrepancies between the values of P2/F2 and the expected value of

1.00 reflects a period reference error in the current fertility rates.
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Table 13: Adjustment Factors Piiiifrom Survey and Vital Registration

Age Fertility Survey 1971 Vital Registration 1st 12 Months
Group ] I Il v [ L il LY

15-19 .13 1.45 1.29 1.76 0.99 1.69 0.94 1.52
20-24 0.95 0.91 1.05  1.17 0.89 0.98 0.81 0.82
25-29 0.87 0.91 1.03  1.03 1.16 0.89 0.85 1.02
30-34 0.93 0.90 0.99 0.94 1.22 0.80 0.88 0.99
35-39 0.80 0.92 0.88 0.94 1.08 1.03 0.8 0.95
Lo-44 0.75 0.96 0.87 0.88 1.064 0.99 0.88 0.91

45-49 - - - - 1.02 1.00 0.84 0.86
Recorded

T.F.R. 8.1 7.9 8.0 7.3 7.2 7.3 8.1 7.3
Adjusted

T.F.R. 7.7 7.2 8.4 8.5 - - - -

There is a surprisingly low level of the Pi/Fi ratios for the whole
range for Area |11, witﬁ values of .81 and .94 as shown in Table 13. The
ratios show little tendency to fall with age of women, but rather consistently
rise slightly with age. This pattern could be due to differential survival
of women, to a fall in fertility, or perhaps to extensive migration. All
three effects might be in operation. The evidence from the Pi/Fi ratios
for the younger women suggests that there is about two to twenty per cent
over-reporting of births in the current year. The P2/F2 ratios from survey
show over-reporting of current births in Areas | and || and under-reporting
of current births in Areas Il and 1V by some 5 per cent and 17 per cent

respectively. The pattern of the P2/F2 ratios from vital registration
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suggests over-reporting of current births in all areas. Existence of cuch

discrepancies was checked by other methods.

Table 14: Indices of Over-reporting or Under-reporting of Births in the

Current Year

Proportion of Women

Ade Who Become Mothers Ratio Fertility Vital
Area Grgu From Survey From Vital M Survey 1971 Registration
P M Registration P(1+) P2/F2 PZ/FZ
P (14)
25-29 0.992 0.8210 1.21 - -
|
20-24 0.839 - 1.02 0.95 0.89
25-29 0.959 0.8715 1.10 - -
|
20-24 0.869 - 1.00 0.91 0.98
25-29 0.973 1.2490 0.75 - -
ti
20-24 0.858 - 0.69 1.05 0.81
25-29 0.993 1.0050 0.99 - -
v
20-24 0.854 - 0.85 1.17 0.82

The most illuminating comparisons shown in Table 14 are between cumu-
lated first-birth rates and the proportion of women who are mothers. The
reporting of first births in a 12 month period will be affected by time
scale errors (reporting of an event occurring outside the observation
period), which is reasonable to expect due to the importance of a first
birth an. the youth of most mothers. Omissions and age differentials in

the reference period will have little influence. The classification of a
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woman as a mother will be less subject to error than the determination
of the number of children bern to her. For these reasons, and because
the proportion of women who become mothers after the age of 30 years is
small in most African populations (Brass, et al., 1968), the ratio of
ever-fertile women to cumulated first-birth rates at ages 30-34 should
be a useful index of the time scale error.

The age-specific first birth rates were calculated and cumulated
to give a measure analogous to the total fertility for all births. The
resulting index would be a current estimate of P(1 + ), the proportion
of women who become mothers. The tablg shows the estimates of P(1 + )
found for the areas. Since Areas Il and IV give proportions of women
becoming mothers of well over 1.90, the first births reported in the
survey year (1971) are too high. An indication of the corrections needed
for over-reporting can be obtained by dividing the proportions of women,
"m* (in the age group 20-24 years recorded as being mothers) by the
corresponding estimate of P(1 +). Omissions of births from reports should
not bias these corrections.

The correction estimated from the M/(P(i+)) values in Areas 11l and
IV are even greater than those found from the PI/Fi rates. It seems likely,
however, that some of the discrepancies reflect a genuine differential
between the reporting of first births and later births. The over-reporting of
first births is presumably due to the enumeration or registration of children under
one year who were brought in from outside the areas. These children should be
properly registered as new migrants into the project areas. In Area |11
this phenomenon seems more prevalent than in the other three areas. This

shows good reason why the C-D method (Chandrasekhar-Deming) fails to work
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well, particularly for Area Ill. The method deals with problems of under-
registration, and there seems to have been more over-reporting than under-

reporting.

v) Summary Measures of Fertility or Indices of Fertility

Various measures of fertility estimated from the registration data are
summarized in Table 15. These are the total fertility rates, the gross
reproduction rates, the recorded birth rates from various sources, the
child-woman ratio, the general fertility rates and the completed family size.
The total fertility rates are derived from the age specific fertility rates
shown in Table 15. The total fertility rate itself is simply the sum of
the age specific fertility rates of all women in the reproductive years shown
in five year intervals. |If these rates are assumed to represent average
fertility of women of the ages covered, these age specific rates can be
multiplied by five and totaled to obtain the total fertility. The gross
reproduction rate is the number of female children born per woman in a
particular time period. It is perhaps one of the best demographic indicators
of future fertility, as it refers to the females, who will bear the children
of future generations.

The recorded total fertility rates from vital registration data for
the first year of operation show that Area ll| has the highest level of
fertility, followed by Areas Il, 1V and | in that order. This differs
from the recorded total fertility rate obtained from an independent sample
fertility survey carried out in 1971. The levels are about the same for
Areas 1, Il and Ill and slightly lower for Area IV, but at the same level

as that obtained from vital registration. The level of the total fertility
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rates, and hence of the gross reproduction rates, depends on the age struc-
ture of the women, the shape of the the age specific fertility curves, and
on the range of the women under consideration.

The completed family sizes, or measure of past reproductive performance,
were estimated by an indirect method devised by Brass (personal communication
1973), as follows: Let 5wx be the number of women in population in 5 year age

groups begining at x (x = 15, 20, etc.). 5C'x is the number of births

registered in the 12 month period of observation (by age group) to women who

have already had 1~-1 births, (e.g. i-1 is for first births). 5Cx is the

. . i , . i A .
total births, i.e. ? 5D x to women in age group. Then Sf x 5C x/swx is

. .th . ' -
the age specific fertillty for i births corresponding to the Sfx 5cx/5wx
i

for all births. Calculate F' = 5§ i 5
z

x 5 x’

fix (over age groups) and F =

5
Then FI is the proportion of women who will become mothers at age

specific fertility of first births. |If it is lower than seems reasonable

in comparison with estimated proportions of women who become mothers based

on retrospective recording or general knowledge, then under-reporting can be

deduced, and if higher than 1.0, over-reporting can be deduced. Fm =

F/Fi gives the mean completed family age of mothers. Even if there is

under-reporting, Fm will be accurate if it is the same for all birth orders.

In general Fm should be more accurate than F or Fi separately. In order

to calculate Fm’ the absolute number of women in each age group is not

needed. Since any factor K will cancel out in F/Fi, only the relattve

number is needed. Therefore the calculations can be made with model age dis-

tributions if the population at risk is not known. The application of Brass's

method to the registration data is shown in Table 15,
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Jable 15

Summary Measures or Indices of Fertility

by Area from Survey and Registration

Measure | ] I v .
1. Crude Birth Rate per 1000
a) C{x}, 1, . 38.7 L4.0 52.5 b1.3
b) Survey and Registration
(Recorded) 4o.2 4.9 55.1 46.4
¢) Fertility Survey 1971 42.5 49.3 57.0 53.0
2. Total Fertility Rate
a} Survey {Recorded) 8.1 7.9 8.0 7.3
b) Survey (Adjusted) 7.7 7.2 8.4 8.5
¢) Registration (Recorded) 7.2 7.3 8.1 7.3
3. Completed Family Size ‘ 8.7 8.4 6.4 7.3
4, Gioss Reproduction Rate
a) Survey i) Recorded 4.0 3.9 4.0 3.5
1i) Adjusted 3.8 3.5 5.1 4.2
b) Registration 3.7 3.8 3.9 3.5
5. Child Woman Ratio per 1000 865 877 923 852
6. General Fertility Rate per 1000 196.0 215.9 250.z "209.4
7. Mean Age at Childbearing . o
a) Survey 29.1 30.2 .30.1 29.6
b) Registration 31.4 30.0 30.8 30.6
8. .Percentagé of the Relative Age
Specific Fertilities in the
15-29 Age Group
"a)  Survey - 58.8 56.7 56.3 64.0
_b) Reglstration _45.0 55.0 49.6 19.5
9. Variances of the Age Spéciflc
Fertility Curves .
ay; Survey 55.8 541 59.8 49.0
b) Registration . 64.8 66.1 69.7 52.6
10. Degree of Skewness : .
a) Survey ~0.20 +0.00 -0.31 +0.08
0.10 0.20

b) Registration .01

0.25
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Table 16: Summary of Relative Measures of Indices of Fertility by Area

Type and Source | I i v

1. Birth Rate

a)*C(x), 12 100 114 136 107
b) From Registration and

Survey (Recorded only) 100 111 137 113
c) From Fertility Survey 1971 100 117 134 125

2. Total Fertility Rate

a) Registration and Survey

(Recorded) 100 101 113 101

b) Fertility Survey (1971) 100 96 99 90

3. Completed Family Size 100 97 75 83
4. Child-Woman Ratio 100 101 107 98
5. General Fertility Rate 100 110 128 107

*C(x) is the cumulative age distribution tc age x

A comparison of the levels of total fertility with the estimated completed
famlly sizes shows that in both Areas | and |1, fertility may have been
declining in recent years. In Area i1, fertility may have been increasing
since we have lower completed family size (a measure of past reproductive
performance). And in Area IV, fiertility appears to have been constant
over the years.

The estimates of general fertility rate shown in Table 15 draw similar
conclusions: Area Ill has the highest level of fertility followed by Area
Il, then Area IV and Area |I. The crude birth rates estimated from the age

structure as well as from the fertility survey and the recorded birth rates
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from registration data also point to the same conclusions.

Estimates of child-woman ratio were made from the baseline registration
survey carried out in 1971 in all areas. This ratio is strongly influenced
by deficiencies such as under-enumeration to varying extents, by variations ir
Infant. and child mortality, and probably most importantly, by the effect
of migration on population: structure. In spite of these known deficiencies,
it is an easily available measure for comparative analysis for areas or
regions within the same country.

The child-woman ratio, estimated as children under five years to
women in the age group 15-49, is as follows: Area | - 865, Area |1 - 877,
Area 11l - 923, Area IV - 852 per 1000 women. The ratios show that Area
Il has the highest child-woman ratio followed by Area |1, Area | and Area |V
in that order. These conclusions should be seen in view of deficiencies in
the recorded data its21f and limitations of the method (Stable population
theory or method). For example, In using the child-woman ratio as a fertility
index, It is necessary to assume that under-enumeration and mortality zre
constants in the analysis. An additional difficulty is that the child-woman
ratio has no inherent theoretical meaning; it is an index but not a rate of
fertility. There is, however, a high correlatioﬁ between child-woman ratio
and the basic measures of fertility both in theory and {n the project data.
But it must be pointed out that these correlations are not nearly so high
as the interrelationships among the basic fertility rate and the total
fertility rate.

The mean ages of the specific fertility schedules by area have also
been estimated and this varies between 29.1-31.4 as shown in Table 15.

Theoretical works of Lotka (1939) on the stable population relationships
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have shown that the higher the intensity of fertility (the mean number of
children per woman) the higher will be the rate of increase; also, the lower
the mean age at motherhood, the higher will be the rate of increase. From
these theoretical considerations one can show the importance of the mean age
of childbearing on population growth. For example, it can be shown that

the same rate of growth can be achieved with a high age of child bearing and
a high average number of children per mother as with a low average number
of children and a low age of childbearing. Thus, a country with a high
age%of childbearing does not need to decrease its fertility as much as a
country with a low age of motherhood in order to achieve a reasonable rate
of population growth.

The stable population model analysis has also shown that in the long
run, the rate of population growth, the crude birth rate, and the proportions
of young persons in the population can be decreased either by decreasing the
degree of fertility, or by increasing the mean age of childbearing (Lotka, 1939).
The implication of these findings for our project areas is that population
growth does not depend solely on the degree of fertility; the mean age of
childbearing and the dispersion around the mean must be taken into account.
This conclusion is important when setting up a fertility control policy in
a developing country. The policy must not only aim at reducing the average
number of children per mother, it must also try to increase the mean age
of motherhood, not only for its beneficial impact in the long run, but also
for its short-term effects. Furthermore, the population policy should not
neglect the dispersion of births, and should appeal to younger women at

least as much as to older women.
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Number of Children Born per Mother by Arca

2nd Twelve Months and Combined Vital Registration

Age *
Group | 1 1l v H i1 i v
15-19 1.266 1.268 1.277 - 1.299 1.270 1.248 -
20-24 2.589 2.333 2.347 - 2:368 2.403  2.291 ~
25-29 3.773 3.743 3.76j - - 3.896 3.858 3,785 ° -
30-34 5.701 5.589 5.556 - 5.886 5.648 5,501 -
35-39 6.695 7.082 6.415 - 6.889 7.137  6.436 -
Lo-44 8.278 ~7.854 7.426 - 8.075 7.813  7.402 -
45-40 7.733 7.428 8.1 - 8.029 7.852  7.912 -
Total §.248 4,035 4,233 - 4,356 5,143 4,155 -
P1/7, 0.489 0.544 0.544 - 0.519 ' 0.529 0.5h§ -
Appendix Table 2
Number of Children Born per Woman by Area
2nd Twelve Months
c Area -
Age Group ! 1 11 vk
15-19 0.266 . 0.306 0.274 -
20-24 1.577 1.333 1.347 -
' 25-29 2,773 2,744 2.761 -
30-34 4.707 4.589 h.557 -
35-39 _5.696 6.245 5.415 -
4o-44 7.278 6.854 6.426 -
hs-49 6.733 6.428 8.258 -
Total 3.249 3.035 3.234 -
Py/P2 . 1686 0.2010 - 0.2034 -

* No figures available for Area IV for the second 12 months.
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Appendix Table 3

Age Specific Fertility Rates by Sex and Area (2nd Twelve Monfhs)

(T.F.R.)

Area . A T I v

Age Group M F TOTAL M F TOTAL - M F TOTAL F - TOTAL
15-19 0.0356  0.0356 0.0712 0.0528 - 0.0558 0.1086 .0598  0.0653 . 0.1251 - -
20-24 0.1261 0.1053 ~ ~ 0.2314 0.1626  0.1646 0.3272° .1635 0.1577  0.3212 - -
25-29 0.1152  0.1630 0.2782 0.1362  0.1645 - 0.3007 .2084  0.2312  0.4396 - -
30-34 0.1579  0.1316 0.2895 0.1358  0.1387 0.2745° 1488 0.2128  0.3616 - -
35-39 0.1376  0.0940 . 0.2316 0.0742  0.0839  0.1581 .1385  0.1518  0.2902 - -
4o-44 0.0697  0.0557 0.1254 0.0704 . 0.0815 0.1519 .0868  0.0840 0.1708 - -
45-59 0.0325  0.0285 0.0610 0.0265  0.0354 0.0619 .0540  0.0755 0.1295 - -
Total 0.6746 0.6137 0.12883 o.’v6585 0.7244 1.3829 .8597 0.9783 .8380 _ -
Total x 5§ 3.3730  3.0685. 6.4415 3.2925  3.6220 .  6.9145 .2985 4.8915 9.1900

* No figures.available for

Area IV for

the second 12 months.
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Appendix Table 4

Age Specific Birth Rates by Sex and Area (Combined)

Area

ot 1l i v

Age Gréupn M F TOTAL M F TOTAL ° M F TOTAL M F TOTAL
15-19 0.0429 .0397 .0826 .0544 .0528 0.1072 0.0758 0.0635 0.1393 0.0488 0.0349 0.0837
20-24 0.1227 .12&3 0.2470 L1627 .1803 0.3430 - 0.1526 . 0.1612 0.3138 0.1255 0.1431 0.2686
25-29 0.1273 _.i558 0.2831 L1546 .1659 0.3205 0.1871 0.2033  0.3904 0.1888 0.1818 0.3706
30-34 0:1497 L1462 0.2959 1419 ). 1401 0.2820 ©.1595 0.1880 0.3475 0.1873 0.1451 0.3324
35-39 0.1320 L1232 0.2552 .0827 0.0771 0.1598 n_1756 0.1274  0.2540 0.1288 0.1074 0.2362
Lo-44 0.0692 .0527 0.1219 .0678 .0821 0.1499 0.0830 0.0762 0.1592 0.0580 0.0725 0.1305
L5-49 0.0415 .0395 0.0810 .0202 .0407 0.0€09 0.0605 0.0638 0.1243 0.0241 0.1200 0.0361
Total 0.6853 L6814 .3667 .6843 .7390 1.4233 0.8441 '0.8832 1.7285 0.7613 0.6900 1.4581
Total x i, 3.4265 .3jz8 .7985 4210 .6935 7.1145  4.2240 4.4160  8.2300 3.8065 3.4840 7.2905
(T.F.R. '
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Appendix Table §

Relative Percentage Age Specific

Distributions by Area for the 2 years Combined

Arez
Age T i w*

15-19 6.0 7.5 8.0 -

20-24 18.1 241 18.2 -

25-29 20.7 22.5 22.6 -

30-34 21.7 19.8 20.1 -

35-39 18,7 1.2 147 -

4o-44 8.9 10.6 9.2 -

ks-49 5.9 4.3 7.2 -

Total 100.0 100.0 100.0 -

) 31.5 30.1 31.1 -
* No figures available for Area IV for the second 12 months.

Appendix Table 6
Estimates of Recorded Geﬁeral Fertility Rate
per 1,000 Women
Area ] ) ) v

Type Ist 12 2nd 12 st 12 2nd 12 Ist 12 2nd 12 1st 12
: Months Months Months Months Months Months Months
Compre- _
hensive - 184.6 167.0 204.8 191.9 236.7 253.1 208.0
De-Jure 196.0 180.1 215.9 201.3 250.2 ‘264.8 209.4
De-facto  155.4 120.1 148.0 145.3 217.4 229.0 176.7
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annandiy “nihln 7

Lie Soccific Order of ixso IT by Prrity
et 12 Jendhs - : - ™

15-18 . 20-24  2na28 -3 35-32 PITIVY S, ezl fotnd x B

3% C.C207 | 0.CY39  0.0147 - - = - 0.1742

e - 0,0207° G.1170 0.0704  0,0098 - - - ¢.2177

nt 0,004 0.1170 00574 0.0257 - . - - U.2142

Y - 0,8280 0.0074 0.0354 - - - 0.13CC

Gl - 0.C153 0,085  T.08042  0.Gi40 GO - G

S - . - 0.0351 0.0772 . 0.0491. 0.017¢ * = 0.1315

& - - ' 0.0235 0.0004 5,002 0.3174 G040 0,353, 1.D270
Yatal - 0,103 5 0.3382.  0.34%0 0.2925  ¢.1.713 0,150 0.0459 1.4597 T 2555

Fe 2 24,4 23,7 20,1 11.1 10.4 3.1 - -

2nt 12 onths
FALRN AR ¢ty tc}

13t 0.05814 0.0740. 0.0253 - - - - 0.1237 0.8155
0.0241

2nd. J0Z: 0.123,  0,0385 L0202 - - - 0,206 1.0320
3nd - 0.0926  0,06G3, 0.09736  0.00G5 - - 0.1632  3,7160
C

0
0
Ath - 0.6309°  0.,0925  0,0452 ~ C.01%4 - - 0.1680 0,950
Sth . - 0.0062 = 0,0463 0,049  0.,0194 - 0.1268  0,6370
Sth - - - 0.0231 0,059 . 0,0250 0.,0074 - - 0.1239 0.3445
74h + - - 0.0122  0.0723  0,0948 0.1226  0.0487 . 0,303  1.3015

Wotal 0.i055  0.3272  0,3085  0.2303  0.1711 J30  6.6437  1.3783 6.5915

0.1
Fe 1.7 23.7 22,4 203 - 124 . 9.9 3.5 - -
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1st 12 ronti:s

Ara Specific Oxler lintes of Area IIT oy Yaritr

Avvendix "uble 8

Agze Group

. 30-34

| 40-44

Parity " 15-19 20-24 25-29 35-39 45249 Total Toil x5 F.0,
194 0.1218 0,0091 0.0289 - - - - - 0.2498 1.24%0 15.5
2nd 0.0301  0.0956 0.0520  '0.C092 0.00338 - - 0.1957 0.9785 2.1
3= - 0.0779 0.0885 0.0276 0,013 - - 0,059 16295 12,7
4th - 0.62:8 0.0636 0.0552 0,0265. 0.0072 - 0.1602 C.SC10 11.1
5th - 0.0053 0.0462 0.5074 0.0324 0.0105 - 0.5041 0, 0505 11.4
Gth - - - 0.0452 0.0759 C.2332 0,0252 0,0149 0,200/ 1,0020 12.4
7th + - - 0.0242 0.0759 0.1C59 0.1079 0.0892 0.4601 2.0005 2.8

Total 0.1519 0,3027 O, 3407 0.3312 0.2265 C. 1511 0.1041 1,0162 85.010 -
Ze, 9.4 18.7 21.6 20.5 14.0 S.4 54 - - 100,0

2n 12 1zonths

15t 0.0975 0,0210 0.0315 0.0056 - - - 0.215G 1.0780 11.8
2nd 0.0255 . 0.1201 0.0675 0.0159 0.00:5 - - 0.2546 1.2730 13.9
3d 0.0022 - 0,0753 0.0963 0.0320 0.0134 - - 0.2492 1.0850 11.9
4th - 0.0347 0.0998 0.0450 0.0268 0.0168 - 0.2271 1,1359 12.4
5th - 0,0058 0.0525 0.0734 0.0558 0.0034 - 0.1959 0.9795 10.7
6ta - - 0.0403 €.0923 0.049 0,0252 0.0105 0.2177 1.0635 11.9
Tth + - - 0.0385 0.0579 0.1382 0.1232 0.1079  0.:5637 2,5155 27.2

- Total 0,1252 0.3139 0.4465 0,337 0.2358 0.1735 0,1187 1.8338 S.1550 -
Pc., 5.8 17.3 24.3 20,0 15,5 9.5 6.5 - - 1€0.0
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JAnpendix Tuble 9 _

Are Specific Order 'E;':tgs of hrea IV

Ly Tarity

2 nontha

iat 1

aze '-Z;rcup : i . .
Purisy 15~19 26=24 23-29 20-34 3539 40=-44 45-49 Total Totel x5

it 0.6712  0,1059  0.0136  0,0033 - - - 0,2010 ", 1.C050
2ne VR 0,0863 . 0.UT3  G,0237 = 0,0092 - - ©o0.zNn 1.020%
3ad - 0.0520 0.0676 0.0237 - - - 0.9442 0. 7210
Lt - 0.0137 0,036 0.0237 . 0.0:15 0,010 - 0.1584  0.7920
Sth - 0.0078  0.U62% 0.0544  0.0153 0.0217 - 0.1v21
Oth - - - 0.C303  G.CT12  ©.0491 C.C1m1 - €.13057
T8 + - - 0.0320 0,162 €330 0.8370 0.£281 0.3004
Totzl 0.033 0,265 0.3728 0,330 G.223 0.1377  0.0231 14371 7.2855
¥e 5.8, 3.3 25,6 23.0 5.6 9.4 1.9 - -
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© Apmendis table 10 .

ntarce e Sneeilic DL

atriontions
X4

c2 ;
YW Area fron lleriastration Uata

Area I 11 IIT

se droup

15-19  £.6 5.5 2.2 7.0 0.5 5.0 5.7
) 3

20-21: 18,3 12.0  2k.,5  23.7 13;9 17.5 185
25-29°  20.1 21.6  25.3 21,7 1.2 25,90 25.b
50-34 21.1  22.5 12,8 19,8 .20.6 19.7 Z2.8
35-39 19,5 18.0  11.0 - 1.3 15k 15.8 . 16.2
koLl 8.5 9.7 1001 11,0 9.1 9.3 8.9
510 81 W7 M 775 7.0 2.5

~Total  190,0  1C0.0  100.0 100.0, 150.0 130.0 100.0

B0 3.5 31,5 30,00 3042, 30,8 31.3 3046

ansendix able]) .

- Are Tmecific Fertility ‘ates and the lelative.
Tercenta~e re JSnecitic Tertility
Fertility surver 1271 (12 roatiis Frior to .jurvey

JAze 3poecific Fertility Mates elative Percentaze MAge

AE0 N . - cm e
o 3necific Fertility

Group .
’ X II III iv I IT IIx- IV

15-15 0.,145%  0,6733 0.1022  G.0747 .2 sk 6.3 5.3
20-2% 0.5935 0.5656 0.2908 0.3085 25,1 21.1 18.2 21,5
25-20 0.3167 0.3%70 0.2533 0.3693 12,5 23.0 10,53 26,k
30m 5% 0.3750 0.;:205 O0.kok3 0.,25M7 22,7 an.6 25,2 13.2
35=3% 04302 ©.2587 0.2007 0.2727 28,3 1.6 1.0 19.6
LGa%: 0.9125 2.4233 0.2254 00,1204 £, C.% 1.0 C.6

Yotn)d, 15470 1,556 1,057 4.3900 .
Wotil 2 5 - 100.0 120,0 100,0- 1C0.0
Yoty . 8.2 * 7.3 5.0 7.0 : :
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Avpendix Table 12

t.,eagures of Caatral “endency for the ‘.o
Specific Mertility Uizerivution fran
surve-r Dats (1371)

figerea ofF

aroa  ean  i‘edian Yode  3keuwness  Variarce 3,70, eV
1 29.1 29.6 0.6 ~0.20 55.C 7.5 6.26
iz 20,5 29.5 29.5 +0.00 5k.1 C 7.k 0.25
I 350.1 0.9 J2.5. =031 59. . 7.7 0.26

o.m

v 2¢,6 29.4 29.0 +0.00 49.0 7.0

Avnendix Table 13

tlessures of Joniral Tendencv Joi Afe
Specific Tertility Cistribution Ifrom
Survey Datm (12 montis orior to Survey Date)

Degree of

Area  iean tiediar ode skewness Variance S.D. C.7e
I 28.9 £9.% 30.3 ~C.20 50.5 2.1 "0.2%
11 29.7 29,9 30.5 -0.12 56.9 6.9 0.p3
III  30.6 31.5  33.1 ~0.35 ‘5547 7.2 0.2%
IV 29.5 29.2 28,4  +0.%5 53.7 7.2 0.2k






