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DIFFERENTIAL FERTIUTY BY OCCUPATIONAL GROUPS

IN THE PHILIPPINES

By

F. V. Nazaret," Mrs. A. Dlaz" and K.V. Ramachandrarr'"

1. INTRODUCTION

Most of the so called underdeveloped countries in the
ECAfE region which till recently had only slow rates of
growth have started experiencing rather rapid rates of growth
of their populations. Mortality which was high was holding in
check the rapid rise in population consequent on the rather
very high birth rates. Migration also played some little part in
easing population pressures in some of these countries in the
past. But in the altered set up of today international migration
as a safety value for population pressure may not be expected
to be very important.

Immediately after World War II due to the changed poli
tical climate in most of these countries, more stress has been
put on improving public health and other life saving facilities.
especially facilities for infant and maternal care. Again the
availability of cheap and efficient drugs. improved sanitation,
drainage, water supply, etc., stress on education and literacy,
the raising of the level of the living of the people, rousing of
the general health consciousness among the mass of the people
and to a large extent over all measures like the control and
eradication of mosquitos and other disease carrying organisms
have resulted in drastic reductions in the rates of mortality in
several of these countries. Ceylon. Malaya. Singapore and Tai-
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wan arc some or the countries which have experienced very
large reductions in the rnortnlity and morbidity rates. The
other countries like the Philippines also have embarked on
measures to improve the health status of the population. The
effect of this improvement in the health status of the population
is to a large extent reflected in the rather high annual rate of
growth of population of 3.2'J{1 in the Philippines which has
been brought out by the Census of 1960.

Similar patterns of population growth have been observed
in the past 8n1011!! the Western countries immediately after
the industrial revolution. But whereas in these countries this
fall in the denth rate was followed alter a period of years hy ,\
rapid faJ] in the birth rate also, there has as yet been no indica
tion in most of the countries of this region (perhaps Japan is
an exception) of a fall in the birth rate. The time IClg is too
short to base conclusions but certain indications could be taken
as evidences of the statement.

Whereas the declining death rate in 1110$t of these coun
tries has been brought about by the efforts of the governments,
it will require the efforts of the individuals to control and
curtail the rather high birth rates. In the European experience
the industrial urban educated worker feeling the advantage
and necessity of small families started the movement which
was soon picked lip by the other sections of the population till
it permeated the entire society. Thus indications of differential
fertility by socio-economic groups could be taken as a measure
of the future decline in fertility.

There is little sign as yet of any major rural-urban differ
ences in fertility patterns in most ECAFE countries 12,3,4,5,
12,13,14, lS, 16\. The results of some available studies have
not indicated consistent differences between the rural and ur
han areas. Whereas some studies have found 1111',,1 levels to
be higher than the urban Itveb, there are a few other studies
which have reported the reverse rIO, 14/. Recently a study
in the Philippines by Jupp 19) has observed certain indications
or urban rural differentials. But even she is a little cautious
in interpreting the implication of the studv: She concludes
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"any conclusion can therefore, be only tentative in nature :
The evidence does give some support to the existence of urban
rural fertility differentials, and at least in Manila married wo
men seem to have [avour(:d (t somewhat smaller farnily than
that which has been current in rural areas." It should be
emphasized that the evidence is not conclusive, and should be
reviewed in the light of the other relevant data. Studies of the
other relevant data. Studies of the relationship between family
size and income in each area might, for example, indicate
differential which would support the evidence of the data
from the May 1956 Survey."

Again socio economic differentials in fertility in the EeAFE
region also have not been pronounced and consistent r 1, 2, 4
7, 8, 10, 161.

In any case systematic studies of the differentials in fer
tility levels by socio-economic characterlsrics are very import
ant to focus attention on the future expected course of the
most important demographic varlable-Icrtility.

A systematic study of differential fertility by various char
acteristics would, however, require much more detailed data
than is usually made available by the census results. The regis
tration data of vital events like births, marriages, divorce, etc.
could be of immense use in this study. But in the case of regis
tration data the draw, back of selective under registration of
these events could introduce bias in our results and conclu
sions. This draw-back could to a certain extent be minimized
by a well designed and controlled sample inquiry. Even in the
sample enquiry, however well-planned and executed it may be,
the usual errors on age reporting, income and social status
reporting, etc. would come in and vitiate the result to a certain
extent. Added to this is the effect of sampling errors on the
estimate based on the samples. The analysis of the data and
the interpretation of the results should be based on an assess
ment of the sampling size and plan.
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In this paper a study of differential fertility by occupational
groups from, data obtained from, four barrios in the. Philippines
has been carried out. 'I
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2. THE DATA

The data for the study from four barrios (Bagani, Dayap,
Lawy and Gatbuca ) in the Philippines. Table 1 gives the data.
The number of women by five year of age and the number of
children horn to them by occupation of husbands are also
given. Three occupational groups, farmers, farm labourers
and skilled labourers, have been declineated and the data tabu
lated for these groups separately .

• 1

3. METHODS OF ANALYSIS OF THE DATA

From the data given in Table .1 we can calculate the age
specific cumulative fertility rates of the 3 occupation groups.
Tables 2 and 3 give respectively the 10 year and 5 year specific
rates. Table 2 also gives the variance of the numbers of child
ren for the 10 year age groups of women in the 3 occupational
groups. From Table 2, it can be seen that the mean and va
riance are almost equal for each age group. This can also be
inferred from the way the Tallie 1 is presented. It can be seen
that within each age group for any occupational group, the dis
tribution. is Poisscnian.

•
Table 2.

Means and Variances of the Frequency Dtstrlbutton of Table

7.·16.'15.~6.9

15-201

25-311

35·41

---_ _---,,_.--..- '- -'" -_ -_., _. ",_ -._- - - .
\ Farmers I Fnl'Ol Labourers I Sldllcd Labcnrers

ARC of Mother - .._--- ._--:. . ....__.._.'--_._--
I 'Mean I Variance I Mean f Variance I Mean VnrIance-----i-- '" - .- _.... '--- 'i---- '-'--
i 1.7 1.5 1.6 ),8 l.'T Z.3

i 4.2 :1.8 3.a 4.3 3.8 cs
II G,7

-._- -'-'---" --' ._._.-- ---- ......~-~.-._. ---. --_._--._.._~'

•
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Table 3.

------~ ._-- --'- -------~---_.__ ..- _.._. "-
Average Number of Children E\'~r Born

Age of Mother -'-FRn~--Fl\tm Labourers ( Skilled ·-L-ab-Q-u-re.ra

Table showing the Average Number of Chlldren
Ever Born to Mothers of Different Ages.

7.18

6.00

3.28

0.00

1.90

..- ._--------- .-...

i
15-19 1.60 0.67 I

I

2\)·24 1.77 1.93 I
25-29 3.3:3 3.42

I
30-34 5.1'1 4.27

35·39 G.31 6.20

40-44 7.02 6.91

I
I
I
I
I

I

I
I
I
I
I
I-II

Thus we see that the usual t and F tests for testing for
differences in fertility between the groups arc inapplicable as
the mean and variance are very highly positively correlated.

I.'1

I

We shall approach the solution to the problem in two alter
nate ways. Which method is better is to be decided only on
the basis of their operating characteristics. \Ve shall apply both
the methods and shall not indicate which is better as the ope
rating characteristics of these tests are still WIder investiga
tion.

Since the mean and variance are almost equal within each

1 J 2 .. d f' dage group, we may app y t re X statistics e me as:
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where K is the number of ocupational groups under considera
tion and r denotes the age group. O. and E. denote res-

rl 1'1

pectively the observed and expected numbers of children for

th d .th .the r age group an 1 occupation group.

We accept that the fertility performances in any specific
age group r of the 3 groups are equal if and only if (iff)

I...
I

Thus we shall accept that there is no diferrences between the
3 occupational groups at all ages, iff

·2 2
'X.r < Xr, a.

i.e., iff

For all r :-: I, 2,. . . . .. m

. 2 < U
X

r e,
where U

a
is the upper (l71, point of

the largest x2
variable with k-l degrees of freedom based on

m variates [t \ 1. Here In is the number of age groups.

• This is the first approach. The second approach is as fol-
lows: Since. the means for each age group denotes the cumu
lated value up to that age, the curve of the means is an increas
ing one with a start at zero and an assyrnptotic value after the
highest age at which child bearing stops. Also it can be noticed
that (1) the means and standard deviations of the number
of children ever born calculated for the different age groups
are highly positively correlated, (2) the differences of the reci
procals of the; averages in the different age groups are chang
ing hv almost. a constant percentage of the average of two con
secutive First differences, (3) the curve of the average number
of children ever born plotted against age follows an S shaped

7
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curve. All these point out to th~ fitting of a suitable exponcn
tial curve to the data. This idea is fortified by the fact thar
child bearing performances are allied to the problems of organic
growth which in turn is representable by a suitable. organic
growth curve. Again the r:1£C of growth is fast when the level
is low followed by a slow rate of growth and high levels or the
rate of growth is continually increasing in the initial stages
maintaining this high rate of growth till high levels which
suggests that specifically the logistic growth curve,

where y is the number of children ever
r

born to women aged r years, should give a good fit to the
data on hand. On the basis of this curve for the occupation
groups the following analysis are possible.

(A) the value of 'c' is the assymptotic value of the curve
or in this situation it gives the estimate of the mean number
of children ever born to mother of completed fertility. Thus
comparison of the values of 'c' for the diffrent occupation
groups will bring Forward indications of differential fertility.

(B) the value of 'b' is the inherent rate of growth of the
average number of children born. Thus comparison of the
values of 'b' for the different occupation groups will give iudi
cations of differential rates of growth for the different groups.

The logistic curve as given above seems to fit the data
well. But the difficulty is with regard to simultaneous tests
of the parameters in the curve.

Partly to avoid this and partly to utilize the knowledge
that the logistic CUI\IC fitted for the Intermediate range is al
must independent of the assyrnptotic value 'c' {61 we have
proceeded as follows:

8
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.Y
r

(;

H + br
I+e

= a + br so that v
r

c-y
rLet log _

e

Thus if c is chosen as a known quunt i ty then a nnrl b l,;ou!Ll

be- obtained by the usual method of least squares, Considering

•
c-v

Z - r . 11 Ii t Z \ BJ:" R+b r .1.. , -.-"'- as new vana) es we I ::: h or e <IOu
r y r r

obtain a and b. Then by th eusual test procedures we test

the hypothesis a
1

a
2

.... , , , , " ,'" a
k

b for the k occupation groups,
k

•
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Observed and expected numbers or en

Farmers

Age Occupation

\
-------·--------~I-I No. of children

\
'__ .N.O_. of .,\.\',OlIl(:~l _,_, ,'" "Observed IExpected

-_.- .._,
No. oj

15-1!J

20-24

25-2!l

30-34

40-44

8 12

65 lli)

81 270

70 362

r.t.! 429,l~

6,j ,129

7

120

271

332

423

431

.'I
I

2
X = 6.26

1

2
X 0.45

2

2
0.13:'l.: -'

3

~
5.8\:I.: -.

<\

2
0.27~~ ..-

5

'2
X - 0.06
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,f mother and by occupation of husbands

--_.....- -- "-_.--... - "-- ._...... -- -_., -_.. . -" .-
-ers Skilled Labourers Total

.._ ....- ~._------~._~- ---_.. _....._._. --.....
,
'of children No. of children ~

No. of
\ No. of

~--_.- No. of women ,

:~..I.E~~~te~..... .~~~~rv.~f~~:~~.. women: children

--._. -_. ._--....... . ..__ .

• I 13 2 0 Z 25 22

7'1 19 ~G 35 12(; 232

120 25 82 84 142 47fi

10'1 28 119 1~3 131 f.i22

lS7 2/l 1114. H') 12~ 759

'{.j 10 fJ7 l.i7 85 5'7'2

-'-' --" - ..__..

•

•
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1.(;0 or 0 \ :' } J 5 (, ") e 9 10 " OYer 'I'ot.:J,) 0 1 ;> ) • ~ (, ") Eo s 10 " OTkr '!OltU 0 ,

~ ) • ) e ? B 0;. 'C " over ?bta)
O>O~T

15-'9 ) 3 IJ S 6 - - 1~ 2

;;.0..;< 1\ 167':. :1 6:; (, " 11 L I <? 5 • '9

Z5-n 19 IB ''9 '7 :' 8\ ) • 5 9 • 5 ) 2 - ;6 ;> - 4 9 5 • - 25

tv
>~)< ;> . :; It _01.4 11 (, - ;> 70 I 2 :; '0 • }:. ) } , 2 e } , 1 - - .'>3

»-~ - 2 } 9 9 12 :0 12 5 ::. 66 I - , - (, • 9 :> ;> 1 )0 1 - 1 } ; 6 , , :'. >- - ;.
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4. APPLICATION OF THE TECHNIQUES OF SECTION 3 TO
THE ANALYSIS OF THE DATA.

.:
i
I

Table 4 gives the observed and expected numbers of child-
')

ren by age of mother and occupation of husbands. The x-

values for each age group are given at the bottom of the table.
?

From this it is obvious that the largest :t;~ value from the sarnp le

is 6.26. The tabulated upper 5% value of the largest x2
with

.)

2 degrees of freedom and based on 6 x- variates is 9.52. Thus
we sec that at the 5%) level of significance there is no signifi
cant differences between the 3 occupation groups with regard
to their fertility performances at all ages.

Table 5 gives the expected values based on 4 fitted curves.
The first one is the simple exponential curve, the second one
is the general logistic curve and the third and fourth are res
pcctively logistic curves with the upper assyrnptotic value [ixed
as 8 and 10.

The exponential curve is not of much USt; as the value goes
on increasing which is impossible with data of this type. Hence
it is only given to illustrate its inapplicability in this situation.
The general logistic curve fits the data on hand quite well. But
problems of simultaneous testing of the parameters will come

• in. Thus the modified logistic with the upper assyrnptotic value
assumed to be known is used. The upper assyrnptotic values of
of 8 and 10 arc used to illustrate the range of variation intro
duced into the expected values by such big variation in the as
syrnptot ic value. The difference is not much.

Since the fit seems to be close. with the value of 8,' we have

arialvzcd the data assuming th:tl"

13
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Defining y ~:. average number uf children born to women
ir

. th ti '}' th t din I occupa Ion group In r ie J group or 0 women age

S8Y I and pulling z ::;: log
, ij ij' e

8-Y ..
....~) we get

Y..
1)

I
• 1

I

.1

I

~l

Z =0. 'i-b t ..
ij i i 1)

To lest the hypothesis that these regression lines have equal
slopes i.e .

end accept that the bits a~e equal if and only if

n ..: 2k
k - 1 ~ fa

14
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~here F~ is the upper a% point of the F distri

bution with k - 1 and n - 2k degrees of freedom.

-For th e data on hand
,..
bl :: - 0.)204,
,.
bJ = - 0.3538,

,.
b..2 =- 0.3572,

"b = - 0.3421,

I
I.'I and F

2
= 0.0136_ ..M.. :l: 1 05

,14 0.0903 2 •
which is less than

3.74 the upper 570 point of the F distribution with 2 and 14
degrees of freedom. Hence we accept that the b. 's arc equal

J

or that the slopes of the 3 regression lines arc equal. The rates
of growth of the 3 growth curves are thus found to be not
significant by different from each other.

Now to test whether the ai's are equal to calculate

S~b =-=......ol- -;:;-__

0'

Z:Z (zij '- zi,) (ti j - t i )
~ ,]

U(t
i j

- t i )2
i j •

and accept that the ::I. 's arc equal if and only jf
I

•

r n-k-l
k-l' 5 F~ ,

•
15
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vnere Fa

bution with

is the upper a% point of the F distri

k - 1 and n-k-l degrees of rreedom.

For the data on hand

"b tr - O. JL~ I,o

:\
'b c: - 0.J415o

and
0.0)?? .l:L '"l '1

F2, 13 i:t 0 •102.9 2 =,.; •
0 ..)

~hich is les9 than 3.80 the upper 5% point of the

F distribution \lith :2 and 13 degrees of' freedom.

Hence we accept that the a. 's are equal.
1

Thus we see no evidence of differentials in the fertility
performances of the 3 occupation groups on the basis of this
test also.

5. Conclusion:

from the above analysis we come to the conclusion that
on the basis of this data there is no indication of occupational
differentials in fertility performances. But looking at the data
a little more critically it can be seen that the expected numbers
of children to farmers is a little less than the observed whereas
in the other two cases it is a little more which implies that the
performance of the fanners group is a little more than that
expected on the assumption of no fertility differentials. The

overall x2 test is not able to bring forward these small differ
entials perhaps due to the small sample size involved. Again by

8-y
fitting the curve .. r_::: ABr

y
l~

we find that the inherent rate of growth in the case of fanners
is larger than that for the other two groups even though the
overall F test indicates no significance.

16
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It seems larger sample size may bring forward differentials
by either procedure. In any case even if differentials do exist
between the accupation groups, the range of differences is very
little indeed. A more detailed study on this will be interesting
and rewarding.
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