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1.0 Introduction

Fertility tables have long been used to summarize
the reproductive behavior of a population, and , as with
life-tables of mortality, have used women's age as the ‘im~
portant variable relating to their fertility performance.
In the present paper, a method of constructing a ferti--
lity table based on the observed current parity distri-
bution, developed by Nour (1984), is used to obtain a
parity-specific fertility for Egypt . Data on the parity-di-
stribution of Egyptian women were obtained from the 1980
Egyptian Fertility Survey (EFS), (CAPMAS, 1983a) .

Nour's method is based on the assumption that women
at a given parity and age will have the same fertility
behavior regardless of their previous experience. His
fertility table represents a departure from the tradit-
ion of considering a woman's age, closely related to her
fecundability, as the underlying variable for the study
of reproduction. Chiang and Van Den Berg:{1982) point
eut that the advent of modern contraceptive methods has
made the reproductive process more a matter of a couple'’
s choice than a ‘function of a woman's fecundability.For
this reason they propose the use of womwn's parity as
the basis for summarizing the reproductive experience
of a population. From a policymaking point of view, pa-
rticularly regarding family planning policy, a parity-
specific fertility table may be more practical the usual " -
age-specific fype, since in most aeveloping societies
a woman's parity is more easily determined than her age.
This is especially true if parity is considered to be

effectively the number of living children.



Nour's statistical model for the construction of
a parity-specific fertility table is given in the next
section. Because of the complexity of the model, deta-
ils are given boﬁh of the statistical model and of the
method of constructing the table, the latter of which
are given in section 3.0 and are not available in Nour' .

S paper.

2.0 Nour's Model

. The following development of the statistical model}
and the notation depend upon the paper by Nour (1984).

Consider the childbearing age intervgl X = [xo,xw]
and let (I(X);x €X} be the parity of a woman at age
x € X. Assume that {I(x);x €X }is a Markov process whére
for every xeX, I(x) has a finite space {S = _ 0,1...,k}-
With K being the maximum attainable parity'. The Markovian
assumption suggests that all women who have a given pa-
rity at the same age will have the same probabilistic
behavior regardless of their past experiences. Underly-
ing the process is a set of instantaneous fertility rates

{To(X) £y (X),eeu,r, (X)) such that

ri(x)Ax + 0(Ax) = b {a women of age x and parity.-i
will have a live birth in the
age interval (x,x#8x),} Xex
and i €S.
The rates ri(x) satisfy thé'relationship

: 1l --qi i(x, x+ Ax)
r;(x) = lim £ —_— _ (1)
ax+0 Ax '

Where q; ;(¥ex) = P{I(x) = i|Ity) =i} 1ieS, ysx. The
4
unique solution to (1), subject to the initial condition

(x,x) =1, is qy i(y,x) = exp {- It ri(t) datl. - (2)

%,i
Thefunction Pi(y) =1 - qi,i(y,xm), where x ,is the
maximum age of childbearing, may be termed the age—spe:s
cific parity progression ratio. Let gi(y1ysx and i €8S,
be the age distribution of women whose current parity



is i. The usual parity progression ratios, denoted by

p;, are computed as

P; = Ep;(¥)} = spily) . g; (y)ay. ¢3)

The synthetic cohort estimates of the distribution
of final parity may be obtained from Py by defining the
parity progression ratio in the context of cohort anal-

ysis as

P, = P{N2i|N>i},

where N denotes final parity then the probability disri-

bution of N is-given by
- i-1
p{N = i}= (1‘Pi) F Pj (4)
j=0

Let y. be the waiting time until the birth of the

birth of the (i+l) st child and 2z; be the waiting time
until completion of childbearing for a woman whose curr-

ent parity is i. Also, the indicator random variable

i 615 defined by
1 if a woman whose current parity is i

goes on to have an (i+l) st child,

o
il

0 otherwise

k-1 1
7. =L, B v,
i j=1i7y 3.
Where
) 3 .
B_l=n. § ) i,j € S. (5)



Also,
el 4 % = 1)
E(Z.) = & p{8 = =1} E{leﬁ,
. j J
. i
= kzl p{B = l}° E{VI 6' =1},
k-1 i
-1 pig =1 ElU},
=i j 3
(6)
Where Uj is the waiting time until the (§+1) st

birth for a woman whose current parity is j and who goes
on to have a (j+l)st child. Also

p {sj =1)= pl{é, =1for all i = t £ 3}
] i
=01 p,.:~ A.- (7)
t=1 £ J

Where Py t e S} is the parity progression ratio defined
in (3). '
Therefore

I.K—l i

E(2,) = .t A E(U.). (8)
1 ij:i J J

|

{
To evaluate E(Ui)' not that

. ! |
E(U.) = E_ (E (X,,,-Y.lY, =y, Ily) = i, X, < X)) e
i Vi By LHL i 1+l w

Where X, , is the age at which a woman has her (i+l)st

birth and Y, is the current age at parity i. Since

P (X, 2x[Y; =y, I(y) = i} = q;, ;1 (Yex),



Where q; i(y,x) is given by (2), then
!

p{ ie] ” X Yi =Y, I(y) = 1, Xi+l <xw}
1, X <Yy
X i }
= =~ - - - w
exp { f& ri(t)dt exp 7 ri(t)dt’

— Y< X <X (10)
1 - exp {- fyu»ri(t) dt }

: X < X'
0, w

.

Therefore,

E (X, - Y. |Y. =y, I(y) = 1i, X, <X )
Xi+l i+l 1| i i+l w
= fo p{Xi+l> X|Yi =vy, I(y) = i, Xi+l_<gw}dx-y
= fxm exp{— ;X (t)dt}Px—(x —y)e#p{fgw r (t)dt}dx-y
Y y i ) w " Y i (1)

X
- _Ju }.
1. expl fy r;(t)dt

By taking expectation with respect to y;on both sides of (11),
the required E(Ui) as defined by (9) 1is obtained.

The functions piand E(U;) may be computed by approxima-
tipg ri(x) by a step function. The reproductive interval
X = [xo, Xyl is-divided into n disjoint age groups of the
form (aj, aj+l]5where a,= xoand 41 = XwrSC that ri(X) is
approximately ccnstant within each of these aye groups.

That is

. (12)



Then
{3’ .

Pi = 1 - j=1 Bij . gi(J) ’ {13)

and
* B
. B Gy - Xy m ¥y IBiy L gy, (14)
(0,) = ;% : i
1 j=1 1 - Bij .

j) = +,} jJ =1 ; *i th
Where gi(J) = P{aj<:Yi Eaj 1 b 3= ,...,n,yj A S e
midpoint of the age interval aj<y5 aj+1, representing
the age at i-th parity, Yij and

n

*
, - 3 -
Bij = @xP=(3547 = Y5 0045 7 k=1 B T Fweg} g5,

and

-1 {4 - . LY
Cij 3 o L R rlj(aj +1 yj )

" * .. n 1 |
+exp l-ryy (a5, - ¥y ) of k=] +1l rik{1 - exp {~rjp(ag,q--ag)y)

k=j-1
J }]

3.0 Application of Nour's Model to the EFS Data

The fertility table prescribed by Nour's moael is
completely specified in terms of the parameters P; and
E(Ui)" Thus, it is helpful to see first how these in-
termediate figures are obtained.

Table 1 gives illustrative calculations to obtain
the parity progression ratio, P; for parity 0. These
computations were repeated for each parity group.

The fértility rates for parity i and age group j,
the rij's in column (3), are defined as

number of births of order (i+1) to women

_ of parity i and age group j during t - an

number of women of parity i and age J

Esa
1]
(year &) during t
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The numerator is given as the number of births in
the preceding twelve months, and the denominatorx as the

number of women at exactly six months prior to the sur-
vey date. ‘

The Bi.'s in colum (9) are the probabilities of.
not having a birth in the remaining age intervals.
These probabilities are computed according to formula

(15).

The gi(j)'s in column (10) give the age.distribu-'
tion of women for parity 0. Alternatively.gi(j) may be
viewed as the probability that a woman's age at: the: i=-
th parity is greater than ajuand less than or equal to
aj+1_ These probabilities were obtained from the pe;cél
entage distribution of women by current parity and age,

presented in table 2.

The parity progression ratio, calculated by form-
ula (13), is 1 minus the summation of column (11).
This ratio, p;, gives the probability that final parity
is greater than i, given that it is at least i.

The other essential quantity of the fertilit& ta-
ble is the E(Ui), or the expected waiting time until
the (i+1)st birth for a women with current parity i.
E(U;) is easily attained by formula (14) once the int-
ermediate figure Cij is obtained. The calgulation of
the calculation of the Cij's was done by'formula (16),
and is illustrated for parity N in table. 3. These cal-
culations were repeated for each parity group.‘

4.0 Besults Table 4 give the parity-specific fertility
table for Egypt, based on the EFS data. Because of re-
latively small numbers of births of order i+1 in the
parity groups of seven or more children, thes? grbups
were combined.
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TABLE 3.
ILLUSTRATIVE CALCULATION OF Owu.wow PARITY O
EGYPT,. 1980.
1 2) 3 4 5) 6)-
€1) (2) (3) (4) (5) (6) (7) (8)
o1 a
Parity| Current (3) (5) Juvurnuwgmmwm%ﬂwmxvmuwwwﬁmx+_lwwvww exp nwu
Age lwwuxw.m e’ 1-(4) Sij xluli B - .
Group (-5 Hixusﬁmu.éi-mu.éﬁ kK l=6)+@)x
- u=1 (7)
i ]
k=2 3 4 5 6 7
0 1 - .82806(.4369(.5631|1.7001/ 1.8481|.:1891| .0762 . 22432 - 2.3565| 2.7296
2 -1.239321.28961.7104 (1.4331. - - 12.2546| .4987 |..6121 - - 3.3653] 2.4076
3 - .93949(.3908|.6092 d.monN - - PB.2647 |1.5406 - - 4.8052 3.4990
4 - .46154{.6303|.3697{2.0025 - - - 3.8777 - - 3.8777 4.4466
5 -4~ --265061.7665].2335(2.1952 - - - - = = = -
6 0 1 0 N - - - - - - - -
7 0 1 0 - - - - - - - - -
L
momwocwwnma by formula (16).
Soure: Egyptian Fertility Survey data.
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The quantity §i in table 4 is the observed mean

age of the women who are currently at parity'i.

The column of zi's are the numbers'of women out

of Qb (10,000) who are expected to have a final parity
equal to or greater than i, and

) (18)

i+1 = Pj by -
The total exposure time to childbearing of women
of parity i is given by Li' Which is calculated as

= 2 0
Ly = SqB(Uy). (19)

The column Of Ti's gives the total repréductive spa
span remaining after the i-th birth, and is computed as
. = Kgl g, . (20)
i et T 1
i=j
. il g g . g
The quantlty e; 1is the expected waiting time until
the last birth fbr a woman of current parity i. It is
computed as '

By = Ti/zi . (21)

Finally, the mean age at the birth of the last ch

child is obtained as

A = y; +t e, . (22)



One can see from the parity progression ratios in
table 4 that women who currently have no children have
a probability of .85 of having at least one child Sym;.
ptomatic of a highfertility envircnment, women with as
many as six children still have a probability as gteeti

as.. 56 of hoving more children.

The expected waiting times to the next birth for
women of each parity, the T (U.)'s, indicate close spa-.
cing of early births (less than two years), with incté

eased spacing at later parities.

The mean age at last birth, which is a projected

age, in Egypt eXhlbltS ageneral tendency to increase
with parity. The exceptlon is that women with mnxentbr
three children are expected to end ch11dbea*1ng about
one year later hhan women who presently have four chl-'
ldren. This dlfierence is because of the relatlvely
long waiting tlme.(4 865 Years) expected between the
third and fourth births. A possible explanatlon is that‘
many Egyptian wémen use contraception after the third
child. previous published results from the EFSVdata.iﬁ;e
dicate that "three living children [and] age 28 ... are
the effective points at which more than 50 percent of
[Egyptian] women wish to limit their family size" J
(CAPMAS, 1983b, p.93). |

Egyptlan women who currently have no children are
expected to end childbearing at just under 32‘years ef
age. Women currently with six children are expected to
have their last chiled at almost 38 gears of age. ‘

.Such are the prospeéts for a new cohort of E@ﬂnian
women, should they experience the family buildinb pro-
cess as indicated by the EFS data. ' '
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