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view in mind, Bhuyan’s (1985) work has been redes
application in population analysis.

1Igned to show its

The fertility level varies with the variation in the levels of socioeconomic
status of women. But levels of social status are assumed nested within
the levels of education and levels of occupation are nested within the
levels of education and so on. In such population analysis, if fertility is
the response variable, its Ievel can be studied for each level of social
status nested within the levels of education after adjusting the effects of

different demographic factors. This can be done by covariance

analysis.
Under usual assumptions, the covariance analysis is available for cross-

classification. The analysis in nested classification to study the fertility
differential has been reported by Budijaja and Bhuyan (1999). The
method is reported here 1n short with a new example.

Methodology
Combined Analysis of Groups of Demographic Data:

Let n mothers be investigated to estimate their child mortality and
fertility Ievels. Let these mothers be divided into p categories according
to socioeconomic variable and for h —th group of mothers the vector of

estimate of any population characteristic 1s 13',, (h=12, ........,p)

where V(ﬁ' ; ) =W,. Let F, be the related population value for h-th
W be the unbiased estimates of

group of mothers. Let Wl-,Wz Wi e
W;,, W, , W3 ee on ey Wy and distributed independently of F, and

of each other in Wishart forms with f; , £ , ... ..., f, d.f, respectively.

The objective is to test the hypothesis

S Ho : Flka : T_' F2 - eeeee = Fp ) L (2('11 )
A test statistic to test the significance of the hypothesis is formulated as
A AN _— o 2.2)

T =N (B - FYW,(Ey = F)o e e
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[James (1954), Bhuyan (1985 )] which is exactly distributed as chi-
square with 2 (p—1) d.f. if Wy’s are known or fy’s are large. For small

value of f, T is to be compared with James suggested approximate x
value, say H. The comhined estimate of population characteristic for all

groups of mothers is given by

WS, E, where W = SV,

If F, contains only estimate of fertility Ievel or mortality Ievel of h — th
group of mothers, then the required test statistic is

";hﬁhz - ( ..........  eesessesse  sesecesses coos (23)
-] |
And this statistic is distributed as chi-square with (p — 1) d.f. provided f
n' S are large. For £}, not large enough, James (1951) suggested to
compare the calculated statistic value of (2.3 ) with Hj, where

2

2 q 3x° "'(P 1) B
o ‘Wzn (l 'ﬁz‘]

where )/ is the table value of ¥* at -@% level of significanee with

(p-1))df.

Covariance Analysis in Nested Classification

Let us assume that the levels of social status ( S ) of women are nested
within the levels of their occupation ( O .) and the levels of occupation
are nested within the levels of education ( E ). Let y;i, be the number of
ever born children of m-th mother of 1-th social status nested within the
j-th level of occupation and i-th level of education [i=1,2.
1=1,2 .. ,q,,l-12 ' ]. Let us assume that
this response is affccted by k concomitant vanables X1X2 e X g
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; viz. duration of marriage, child mortality, duration of breastfeeding etc.
We write |

2qi=q, 2r;=R;, 23r; = 3R, =R, 2n; = Nj, 22ny = N, 2230, = n

The model for the response is

Yiilm = M+0~i+|3j(i)+‘|’l(ij)_+?1(xliilm - X, )'Wz(XZijlm - X, )+

+ *00 see ees seo +Yk(injlm - fk““ )+eijl.m (2‘4)

where u = general mean, o; = effect of i-th level of E, Bip =
effect of j-th level of O within i-th level of E, $igy = effect of I-th Ievel
of S withm j-th level of O and i-th level of E, y, = effect of s-th ( 1,2,
...+, K') concomitant variable on y, €ijim = random component, Xsijlm =

where Y , M, P, and U have been defined in Budijaja and Bhuyan (
1999). ' ' . o

The sums of squares of estimates for the model ( 2.5) is given by
P'MY .lthas R +k df. and the error sum of squares 1s S; = Y'Y -
P'M'Y has(n-R-k)df *

One of the objeetives of the analysis is to test the hypothesis

Ho:‘y =() . . ' (2-6)

Under this hypothesis the model is

Y = MyP, + U . O (27)
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where M; = [LABC] ,P; =[naBy] '
Here rank (M;) = R. Therefore, under the restrictions cited above, the

estimates of elements in P are

G=(A'A'A'Y -n"E,1'Y,B = (B'B)"B'Y -D(A'A)" A'Y
$.=(C'C)"'C'Y -D,(B'B)"'B'Y,u=n"[I'Y]

Now, under the null hypothesis ( 2.6) , the sum of squares dueto ¥ is
S, - S; havingk d.f, where §; = Y'Y - f’{ M’,Y. This S; has (n-
R ) d.f. Thus, under the usual assumption of analysis of variance the test
statistic to test the hypothesis ( 2.6)1s -

(Sz "'Sl)/k
Slh—R—k)

F -

where F~ Fyore
If no significant evidence 18 concluded against H,, the parameter y can be
deleted from the model ( 2.5 ) and the analysis of the model can be
performed by usual technique for the analysis of unbalanced three—stage
nested classification [Searle (1979)]. However, the rejection of ( 2.6 )
does not mean that all  y’s have significant influenee on response
variable. In such a situation, one may be interested to test the hypothesis

Hy: v, = 0 foralls= 1,2,......,k I (2.8)

The test statistic for this hypothesis is .
This test will enable the researcher to drop s—th concomitant vanable
from further analysis. ' -

S, -8 '
F = — : whereF  ~ F g1
_ Sl /(R + k — 1) 4 ﬂ 1,R+k-1

The main analysis with the retained concomitant variables is to test the
hypotheses

(2.9)
(2.10)
(2.11)

——, " = Y e ST A T E—
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(34 - S51)/(R-q)

S /(I‘l-R—-k) Sl/(n—R-k)
Respectively, Fi ~ Frq ok Fa ~ Fopnrk s F3~ Fpinry

The values 53,94 ,Ss, and S¢ are obtained in a similar way as S; and
S, are obtained. The adjusted fertility/child. mortality levels
corresponding to different socio-demographic factors can be calculated
using the techmque suggested by Budijaja and Bhuyan ( 1999 ).

Data

The secondary data collected by Ghffar (1996) have been utilized to

show the application of the technique of combined fertility estimate of
mothers. The data have been collected from North—-Eastern Libya

Stretching from Benghazi to Emsaad. In the said area, there are 27

localities. Seven localities are selected by probability proportional to
sizes of number of families living in the localities. From the selected
Jocalities 2 per cent couples of childbearing ages are mvestigated. In all
1252 couples are imvestigated and the information related to fertility and

child mortahty are recorded.

Bhuyan et al (1996) have collected data from 16 contiguous villages of
both Savar and Dhamrari upazila under Dhaka district. In these villages,
there are 4635 households. Twenty percent of these are selected
randomly for investigation. However, during investigation information
from 890 couples of childbearing ages have been recorded by personal
interview. These data have been utilized to show the application of
covariance analysis in nested classification. The level of fertility of a
mother is recorded by her number of ever bomn children [y,
alive+dead+married]. It has been observed that 95% of the standardized
values of fertility lie between -2 to +2 indicating normality of data. '
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Results

Combined Fertility Estimate:

The investigated mothers are divided into 6 groups according to their
level of child mortality. The distribution of mothers and their fertlhty
level by child mortality level is shown in Table 1. The fertility level is

measured by average ever born children.

Distribution of motbers and tbeir fertility level by

Table 1:
child mortality Level.
Level of child

H-.--.

mortall

BBl AR
mothers

—- 05 | 05 | 1000
Level of fertili 10. 29 10 60

s.d. of fertili

- The vanances of the estlmates of fertlhty are found heterogeneous by )

Bartlett’s (1937 )  x’test where x* = 45.53 with 5 d.f. Therefore, to
test the homogeneity of the levels of fertility of different groups of
mothers, the test statistic (2.3 ) is applied, where the calculated value of

the statistic is 4.30. ThlS value is compared with H, = 12.37 ,where the
d.f. of the test statistic is 5 .Since the calculated value of the test statistic
is smaller compared to the theoretical value, it is concluded that the
levels of fertility of mothers by their child. mortahty levels are
homogeneous. The overall fertlhty level of mothers is found out as 9. 92

per mother. - S -

In a similar way , the homogeneity of child mortality levels of mothers
classified into 11 groups according to their level of fertility is studied. -
The distribution of mnothers and their child mortality levels by their
fertility levels are shown in Table 2. The level of child mortahty 1S
‘measured by average number of dead children per mother. - . -
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Table 2: Distribution of motbe
levels by fertility levels. :

ol il

T
S R i il Rl
child
o

sd. 102 [034 [038 [ 056 | 054 | 059

r's and tbelr child mortality-

The variances of estimates of mortality levels are heterogeneous as is
observed by Bartlett’s (1937 ) x” - test, where %> = 591. 01 with 10
d.L. Thus, the statistic (2.3 ) is used to test the homogeneity of the levels
of child mortality of mothers. The calculated statistic is 2.94 which is to
be comnpared with the theoretical value 18.07 with 10 d.f. Since the
calculated value is much less than the theoretical value, the homogeneity
of the child mortality levels is concluded. The overall estimated child
mortality level is 0.21. However, increasing trend in child mnortality level
1s observed with the increase in the number of ever born children.

Covariance Analysis:

The mvestigated nothers are classified by their employment status
assuming that employment levels are nested within their levels of
education. The number of mothers according to different classes along
with their fertility levels are presented in Table 3.

The levels of fertility are influenced by duration of marriage,
breastfeeding period, husband education, sociocconomic condition etc. |
Majumder and Bhuyan ( 1993 ), Bhuyan et al ( 1996 ‘)]. Therefore,
attempts have been made to estimate the levels of fertility - after
eliminating the impacts of the above said variables. This is done by
covariance analysis in two-stage nested classification. The adjusted
fertility levels are shown in the column heading A [ U for unadjusted
fertility level.] in Table 3. | I
All the adjusted number of ever born children are found less than the
unadjusted ones. This has happened due to the negative impact of
education of husband socio-economic condition and breastfeeding

period. Only duration of marriage has a positive impact on number of
ever born children.
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Table 3: Distribution of Mothers Along with their Fertility Level
according to the Levels of Occupation Nested within the Levels of

Education.
Level of | Level of | No. of | % Fertility level by adoption
Education | Occupation | mothers behavior

_
Miterate | House wife | 316 | 69.0 |3.60 [3.21 |3.95 |3.52

Outside '

Sub Total

‘ | Sub Total 286 | 3.08 | 2.48
Secondary

' _ Outside N |- | N T

 Subtotal | 242  [27.9 [2.08 [1.80 [260 |242

289 325 | 2.89 | 251 |3.48 |3.11
outside i 1l N R | -

Conclnsion

The analytical results show that with the increase in child mortality level
of Libyan mothers there is an increase in the level of fertility. However,
the levels of fertility of different groups of mothers are homogeneous.
The overall fertility level of mothers is found out as 9.92 per mother.

The fertility level of Bangladeshi mothers are influenced by duration of
marriage, breastfeeding period, husband’s education, socioeconomic
_cqndiﬁon,_etc. The adjusted fertility level of mothers are found out after
eliminating the influence of the above said variables. This has been done
by covariance analysis and adjusted fertility levels are observed smaller
compared to that of unadjusted ones. The results indicate that fertility
level can further be decreased, even among educated mothers, if duration
of marriage is reduced and duration of breast’fe;edinig is increased.
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