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FOREWORD

I am pleased to introduce this resesarch monograph which
prasents a modified version of the Populestion Council's fertility
model, with spegial reference to Bengladech, The subject is
cbviously of much importance to this country. Nishkem Agerwal 1is a

staff member of USAID/Bengledesh Mission, end he hes conducted

thnis study as 8 personal contribution, in addition to his project
assignment, in associotion with two freelaence recearchers, The
views expressed are the suthor's own, end not neceesecrily af the

USAID/Bangladesh, However, I aent t0 Bencourage this type of
epplied reseerch through which staeff moambers can present new
ideas, to initiste discussiun on poesibilities of finding new

solutions to developmental probleme of thi; country,

ohn R, VWa

Director,US haka
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1. INTRODUCTION

A dynemic reletionship betwesn contracoptive prevaletce ratec
and fertility levels 1s an importent field ot applied demogrephic
resenrch for population planners in Bangladesh, One of thes most
useful mode ls that helps in quantifying this relationship is
coelled "The Population Council's Target—-Setting Model", a user's

menual for which has beern published by the Population Council, New

York in December 1986, This model eond the computer progrem
WTARGET" associsted therewith yields, emong other thingsy, an
estimote of contraceptive prevelence rete thset needes to be
echiuvved in a toarget year to bring eabout o given reduction in

fertility.

Thare are two versions of the model, pnemaely :-

8] eggregete model, and
b) sge~specific version.
The aggregotae mode L estimates the overell rate of

contreceptive prevalence noeded for achieving a target exprosend
in terms of the "total fertility rate™ [TFR), The ege-specific
version provides such an estimate for each five—-yearly age—group
[nemely 15-189, 20-24 and s0o on upto 45-48), the terget being
expressed in terms of the "age—specific fertility rates" (ASFR).

It fecilitates computaetional work if sll the ege—-groups rﬁfer to

women.

With regard to the comperative accuracy of the estimates
provided by the two versions, the Population Council*e wmanual

referred to above gives the following essessmants-



"The ege—-specific model gives an estimote of overall
prevelence in the terget year thet {5 not necesssrily exectly the
seme 26 the corresponding prevalence from the sggregetese model,
The rcason for this generally minor discrepancy 15 that the age-
specific model tekes into account verietions in the ege structure
of women of reproductive nge. Since the sggregete modal ignores
these varietions, the age—specific version provides more eccurate

estimates", /1

However, the input dete needed for the ege-specific versian
raise two important questionc:
i} How wide mesy be the mergin of error if en ettempt is mede to
express ] fertility terget for a future yeer in terms of cge-—
specific fertility rates which will necessarily involve subJactive

Judgment?

R What cen we sey about the methodologicel impeccability of e
mode L which BEEUMESE thet ege—-specific fertility rates can be
predicted with such eccuracy as to enable their use 85 an input?

This type of objection 1is particulerly forcaful in Bangladesh
becausa of uncertasinty esbout the current ASFR's thsmselves, not to

spoak of their predicted values,

In reply to the sbove questions, one could say that thosa who
are unheappy ubout the age-specific version should remsin content
with the sggregpete model. There i no doubt thst the eggrepgatae
model has been found to be very useful to those responsible for
the family planning progrem in Bangladesh, But en exclusive use
of the sggregete model [if not supplemented by en sge—specific
version} suffers from anothar type of shortcoming, namely that

the terget is expressed hare in terms of the total fertility

/1 Bongearts, Ja. and Stover, Jaos The Population Council
Terget—~setting Model - A User's Monusl, The Population council,
New York, 18B6, pp 12-14



rate, and there is no possibility of 8 simultansous ustimutian of

the crudas birth rate[CBR]. Tha practicel difficulty end confusion
arising from this situation 1s wall {llustreted in the context o}
terget-fixing for 1980-1991. It i6 now commonly sgreed that tha
femily plenning program in the country should be rupiﬂ}y expanded
50 ac to schieve 8 conrtreceptive prevalence rate .CPRi of 40% by
the end of the Third Five Year Plan, According to the eggregsate
modol, this level of CFR by 1981 corresponds to a TFR terget of
4,8, This represents a reduction of nearly 24% in 10 yeers in
compoerison to a TER veluvue of 6,3 in 1981. Howevar, the model doeas
not provide a8 direct encwer to an important, ralated question,

nomely, "how much decline in the crudeoe birth rete [CBR) cen be

achieved at the seme time" ?

Indirect BNENOCTS to this question are currently attempted

through ] veriety of methods and procedures, including the

following:-—

a) by using 3] regression equaetion between CBR and CPR
(contreceptive prevalence rete]., A commonly used form of the

equation wuos derivad by Nortmen [1880) on the beasis of dete for

32 doveloping countries:
2
CBR=46,9 - 42,0u where U = =—==—-— vy [R =0,981)

A slightly different equetion has been suggested by Meuldin

and Segal [(1886):-~

2
CBR = 49,07 - D0.43CPR (R =0.84).

Howaver, {f these equetions ere applied to Bengladesh for 18891
whken CPR {15 planned to be 40%, then the estimeteu velue of CBR at

the and of the Third Five Yeor Plen would ba 30,9 by the first
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equstion and 34,87 ty the socpnd equetion, It cen be shown [as wae
shell do in this monogreph in sectiaon 5) thet both these eru gross
under—estimates.,
b) by using two separate models, one linking TFR and CPR in a
fertility model, end the other linking CBR to voriabl;s like crude
death ret.e end life expectation in o population projection model,
the underlying assumption being thet since the two mod;ls have
some common elements, the CBER values given by thae second mode l
might be consistent with the velues of TFR end CPR given by the
first model. Agﬁin such an ssscumption neod not be valid. The
point to be stresseod is that, in the ebsence of =& direct
reletionship botween CPR, TFR and CBR, unrealistic CBR targets cean
be tegged on to realistic TFR tergets.
c) by presuming thet the same ASFR's which erea used os en input
in the sge—-specific version of the Population Council's mode L
will be multiplied by the ;umbor of woman in the respectivae age-
groups to celculate the numbor of births, and that will help
compute CBR. But such 8 procedure will necessarily involve
subjective Judgment for predicting ASFR and will be considered as

] methodologicel weakness, particulerly in countries like

Banglandesh, o6 alreasdy mentioned obove.

In this monograph we coneider e8s reslistic the agghegete
model“";f the Populaetion Council, but Euperimpose upon it a
modified vorsion of the ege-~specific model. An attempt has been
mede to remova fho two moin shortcomings of thet mode l, which
specificolly implies the following:-

- In our model, the age—specific fertility reates are shifted

from the psckege of inpute to the psckage of outputs, of



CoUrEB, the inputs have to bae euitably completed in EO0me

other weay;

Both TFR and CBR are directly linked to the age—-specific

contraceptive prevelence rates (CPR),

In ordor to precent e self-contained monogreph, we give, 1in
the next saction, 8 brief description of the Population Councilt'sg
model, In section 3, the two mein thortcomings of this model are

discussed in 8 technicel way.

Thuoreticaf.considarations Justifying the basic appronch'and
methodology uf our mnodel are given in soction 4, Section 5 then
presents detailed results obtained by epplying the model to

Bengladesh, with the help e¢f two sclf-devised computer progrems.

Finelly, section 6 conteinc @& brief overview of the results
cbteined, indicating what further ection is suggected thereby on
the part of demogrephers end population plenners in Bangladesh,
On our pert, we view this monogreph as the first in a s6erifes

through which we hope to present further results that our model 18

capoble of producing,



2. A BRIEF DESCRIPTION OF THE POPULATION
COUNCIL'S FERTILITY MODEL
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The Population Council hes formulsated a m- ltiplicetive
model, the central equetion of which [relating to eny given point

of time) 1is:

TFR = €C xC xC xC xTF ceverseafla1)
m c a |
where: TFR = total fertility rate
Cd = index of merreaige
Cc = index of contreception
Cu = index of induced abortifon
Ci = index of postpartum infecundability
TF = totsl fecundity rate

and ell the {indices can teske values between zero and one.

The mathematical formula for the four indices ere the

tollowings-

Currently married women in an ege~group
et T c.o..(2.2)
All women in the same sge—group

The relevant age—-group for the aggregete model is 15-49 wherees

the age-specific version considers the oge groups 16-18, 20-24,

and 0 on up to 45-43,

c‘ = 1 - sUO ---[2-3)
¢ - CPR
where s is the sterility correction faector, u is —==—,that is
100

the contreceprive prevelence rate divided by 100, and 8 is8 the

uverdgu use—effectiveness of contracptive methods,

The values of the overell end age-specific sterility

correctinn factors, os suggested by the Populetion Council, are:



Age-group Value of g
Casees 1.02

20-24 1.02

25-29 1.038

30-34 1.04

35-38 1.12

40-44 1.33

45-49 2.08

ovaratl for the 1 Ton

age-group 4915-49

Bongaarts & Potter (198B3) have shown that the overall valup
(1.08) is obtained if a weighted averoge is taken of the ege-—
specific values, the weights being the relstive values of netural

fertility rate as given by Coale and Truscell (1974},

Average volues of the use-effeactiveness(e) of the different

contraceptive methods are:

Method ) Value of e
:{ﬂqle sterilization [(Vesectomy)] - 1.00
':Eémaie ﬁterilization[Tupaptogy].‘ H.DU

InJectables/Norplnnt . 0.88

IUuD ‘ 0.85

Oral Pill 0.90
" Foom/Jallies 0.80

Condom L.80

Traditionel methaods 0.70
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Given eny mothod-mix, o (weighted] averege value of e cean be

calculated.

TFR + 0.4 x (1 + C.'R) x Total induced sbortion ratoe

where the totel induced sbortion rate is the average number of
induced sbortions per women at the end of the reproductive period,
The functional form aof Cn is such thet it decreases slowly as TFR

goes down,

c I e e e e o o - -.--‘2-5]

where i i{s the averege duration of postpartum‘1nfecundabil1ty (in
months) ceused by breesst-feeding or postpartum ebstinencs. The
functional form of C1 is such that it has ] slowly increasing
trend over time becouse the averege duration of breest—-feeding is

gaetting shorter in comparison to the rether traditionosl value thaot

hes 60 far preveiled in Buongladesh,

Detoiled theoreticol Justificetion for the ebove formules

hest been given by éonguerts & Potter (1883]),

The total fecundity rate (TF] can be essumad to  have =&’

feifl}uéfﬁgfe value within 8 nerrow raoange centered at 15.3.

Three of the four indicas nameiy Cm. Cc and Ca teks

different values for the sevon five yeerly age-groups [(15-19 to
45—49]; For example, en increocase in thos sge 8t marriage meens s
decreesing velue of Ch in the ege—-group 15-19, but 1t masy not have

any effect on the ego—-group 45-48 (excsapt in the lLong runj,



Similarly, Cc veries from one age-~group to another, partly
becauswy the sterility coerrection fectors Bre different end
partly becsusse the contraceptive prevalance rntés, when
plotted against Bge, usually hesve the shups of en inverted
U-distribution, Furthermore, the contreceptive method-nmix
generelly varies with age, and the everege volue of e is
higher in those age-groups wnere sterilisation acqeptors

constitute e relatively higher proportion of contraceptive

users,
Tho third index Cn is difficult to measure in
traditional tociesties where induced esbortion is believed to
be negligible {which implies 'Cq to be closa to one]}.
Bongearts and Potter {1983) assumed Cu to be one for
Benglaodesh for 1875, In that cese, the seme value {one)
would epply to all the age—groups, Howevar, to bea

reelistic, we con essume that some ceseus of induced obortion
do take place, particulerly in the youngar aga—groups,

although .thoy often remain unraperted or under reported,

The formula (2.4) gives overall values of Ca which show .8

declining trend over time, Age-specific values can thus be

assumed s0 ns to be consistent with the overall c_.
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This formule enables us to estimate, with 8 reasonsable
degree of accuracy, the contraceptive prevolenco n"ate thet needs

to be sttained in the terget yser for achicving a given TFR

tergat. To fecilitote practical applicetions, toe "TARGET™"
progrem of the Populstion Council assumes thest TF[t) = TF(D),.
In the oge—-specific version, similar formulas sre appliad

separately to esch five—-yearly sge-group except thet the total
fertility rate snd the total sbortion ratse are repleced hy thair

ege—-spocific equivelents. Without going into deteil we write

below the sage—-specific equivalent to formuls (2.8), using tho

lLetter ng" to refer to each age—-group renging from 965-18 to
45~-49: -~
1 ASFR[(t,a) 1
ultys) = ————--m—c———- [ 1 -~ X ——==-- x
SCF(e) elt,sn) ‘ ASFR(0,0) Flt,a)
[ 1 - SCF[a] X u lola] X e [0’5] ]] ---[2-9]

where SCF stends for age—-specific sterility correction factor,
Valucs of this factor, ranging from 1.02 (for B8ge 15-19) to 2,08

{for ope 45-48) hesve slready besen shown sbove.
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a. UNSATISFACTORY ELENMENTS OF THE MODEL FROM THE
VIEWPOINT OF USERS .IN BANGLADESH

_---..—...___.__.___—.._-._——_——______-.__.__-_.....-—.._—_

Although the Populction Council's fertility .model is a
useful tool in the hunds of demogrephers 1in Bangladesh, we feal it
to be in -"aquate in two important respscts, The purpose of this
section 16 to drew attention to those insdequacios with a view to
indicating the type of modificetions thet are perticularltly

necessary and which we have tried to introduce in this monograph,

Neylect of CBR~tergesting

One of the most nbvious deficiencies of the model is that {t
hes given o step-motherly treastment to the subject of crude birth
rote [CBR} in comporison to that of total fertility rete ([TFR).
In meking thig stetemount, 'we tre not quertioning the pivotal role
thot rightfully belongs to TFR in fertility analysis, Our

criticism 15 prompted by thae following considerations:—

(1) The model provides en estimote of contraeceptive prevelence
rate {CPR] that will ba required to echieve & TFR target.

" "However, corresponding to the same values of TFR and/ar

- CPR, different demopruphers have made widely differing
estimates of CBR. In the ebsence of 8 clear linkege, within
the model, between TFR &and CBR, the users of the model are

- helpless in preventing such e chsotic situetion,

11) Once an impression is created thet CBR velues can be
solectad within e faeirly wvide reange of poseible choices,

"without violating the fertility model, planners -nEE
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neturally temptoa to fix e low CBR-target. The current
stete of affairs {n Bangleadesh can thue be characterised ec
being subject to two risks, namely [&] unrealistic CBR~
tergets Bre tagsod on toc realistic TFR targets;. and [b)] eny
evalustion based primarily on TEFR targets cen give @ felse

sense of schievement,

A concrote example cf the alerming situntion referred to in
the preceding parogreph cen be giver from the Third Five Year Plan
1985-90, One of tha main tools spacified in the plaen for
echieving 8 repid fertility decline 1is that the .contracoptiva
pre slencs rate among eligible couples shouié be increesed to 40%
by 2990, This estimate of CPR is practically the some as obteined

{rom the Population Council's fertility model, the terget being e

roduction of TFR to 4.8‘1n 1891, The point to bo stressed,
howaoaver, ie that the plan document maekes no mention of the TFR
terget; it enviscges, instesd, ¢ decline in che CBR to as low ss
31 by 1980, Anyone using the model in a mechanical and

suparficial manner might get thoe impression that 8 CBR terget of-

31 may bao consictent with 8 TFR terget of 4.8, since both ere tied

to a CPR of 40%., Under Bangledeshi conditions, such en {mpression
;>l;"';<n~jl;5tifiﬂd' end we shaell demenstrete in section 6 thet while‘.e
CPR of 40%, coupled with 8 suiteble re-allocetion of effort and
recources, may well be sdequete to schiesve 8 TFR terget of 4.8, it
may- fell far short of achieving e CBR target -f 31 by 1880. It
would obviously be dosirable to heve an in-bujlt check within the

fertility modal itself which cen discourage planners from fixing

unreslistis CBR-targets.
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Rather then giving more exampleo of this typae, it 18 better
to raise a theoreticael question: Is thers a one—-to-one
correspondence between e TFH—tnrgpt end 8 CBR-targset, and 1f not,
which ts the more difficult targst to aschieve by rejaing CPR to =
certein level ? An answer to this question 1s buost givaean through

a8 simple methematicel formuletion as shown bslow:

TFR = 5 3 ASFR cesena(3.1)
which means thet TFR is obteined by adding the age—specific
fertility rates for the usge-groups 15-189, 20-244...4y up to 45-49,
end then by multiplying the sum by 5 (beceuse each sge—1intervel is
5 yesrs), OCbviously, TFR 15 & multiple of an unweighted sum of
ASFR's, Also, any given velue of TFR can be obtained by a

combination of meny possible values of ASFR's.

CBR involves 8 weighted sum of ASFR's, thus weights being the

number of women in the sge-groups 15-18, 20-24,...y upto 45-49,

1000
CBR = ---— 5. AWRA x ASFR eeeea(8.2]
p .

where P denotes tha totel populstion of the country, and AWRA

stands for "all women in the reprocuctivs esge—groups", The term_

AWRA {5 to be distinguished from MWRA which meens "merriad woman

in the reproductive age groups". Since AWRA's sre different in the
veriouc sge—-groups, thoy cennot be shifted outside the summation,
Ltke the TFR, any gtven volue of CBR con ba obtesined through maony

possible values of ASFR's.

Esch of the sequations (3.1) and [(3.2) is linaar in BBYEDN
ASFR's since there osre saven five yearly ags—groups within the

toteael epgpe—range of 15 - 43, If we envisage e seven—dimensional
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mothematical &poce, then aell values of ASFRA's Lying on & plene- of
the type

+ + + + + + =
Y1 Y2 Y3 Y4 Y5 Ys Y7 constent

would satisfy a8 given TFR target. At the seme tima, all values of
ASFR's Llying on enother plene of the type

a, y tao_y

+ +
1947 % f3¥3""

y4+u y5+a8y8+u y = constent

2 4 5 7°7

would satisfy e given CBR terget,

lhesa two.planos are not pserasllel. However, even the plene
of intarsection doos not uniquely determine sll the ASFA's boceucse
there are only two squations 1in ceven unknowns, This is 8
meti.emetical weay of seaying that, in general, there 15 no one-to-—

one correspondence betweesan v TFR—-terget eand e CBR-target,

The neture of the discrepency between these twn targets can
be approximataely shown {n 8 two-dimensicnal geometricael plane if
we pool the seven ege—groups {in two suftable sub-groups, One
possible woy of pooling, which is suggested by real-l1{ife
observetions, ie to consider 16-28 88 one broed age-group, and

30-49 e85 snother brosd sgs—group.

Let us than introduce the following notationi

N1 = ALl women fn the age-group 15-28
W2 = All women in the sge-group 30-48
81 = Live births to woman in the ege-group 415-28
E Bé = Live births to women in the age—group 30-48
Then 81/N1 i{ise B8 pooled estimate of ASFR {in the age-group 165-28
which is sproed over 15 yesrs. Similerly, Ba(wa is a8 pooled

‘estimate of ASFR in the esge—-group 80-48, which WB;aproad over: 20 .
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-~

years, Obviously, poaling introduces 8 certain degree of error,
but it holps in making 8 graphical presentation of what had to be

visualised in 8 seven—-dimensionel spacae,

Equetions (3.1) and [(3.2] cean now be ro-written as

B B
TFR = 15 ———— + 20 - s-o--(aasl
¥ w
1 2
1000
= - — + e s 0 0as L]
CBR - (6, + 8,] (3.4]

By showing B1 salong the x-axis end 82 along the Y-axis,
equations (3.3} end (3.4) represent two stra{ght lines, for given
volues of TFR snd CBR. (see tigure 3.1]. For the purpose of this
greph, we escume 8 TFR terget of 4,8 and e CBR terget of 31 for

1991. Values of W1, WE and P for 1991 ere tekeon from avelileble

projoctions. Small arrors in these as well as those arising from
the pooling of egea-yroups do not invelidate the main point of our

argument 1n the present {llustretion.

Figure 3.1 shows thot a CBR~target of 31 can be setisfied

only 1f the totel number of Live births in 1991 does not axceed

,8514; .0n . tho other heand, a TFR-targot of 4,8 is not . BO.

‘restrictive end {1t can be sutigf!ad, for exeample, &even 1f"to}81“
births in 9981 are ac muny'ns 4150, provided only thet 2,800 of
these birthe will be to women below 30 years of ege. A
siqult;nuoun sotisfection of both the CBR end TFR targets will be
possible only if totel births oare 3514 of whom a mejority will be

to womon over 30 years of nge. It will bo shown {in section 5 that

the chonces of this happening in 1991 ora vary slim,
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In the light of trend-besed ond other projections, there

is 8 high probobility thet ‘he point [81,82] in figure 3,1 nay be

on tho ecgment marked CT on tho TFR-targeot line {(or in an areo

adjecent to it]. More doteoils ralating to this will be provided
[in cection 5) in connection with the modified version of the
Populetion Council's model, The mein purpose of referring to this

aspect at this stege is5 to highlight the need for o cleer linkage,
nithin the modol.Abetween the torgotted or eotimated veluos of TFR

and CBR, end this must involve also tha third importont factor,

nemoly CPH,

Another deficiesncy of the Population Council's modael is
that it considers the agoe—-specific fertility rates of the target
yeur, i.e. ASFR[L]) os an input., In other words, we ore sEupposad
to know in edvance whot the seven ASFR's will be in the tergot
yﬁnr} These and other inputs will then help in estimating, through
the model, the requifed rates of contreccptive prevelence in the

various age~groupes.,

One con appreciste mhy ASFR{t) has been considered os an
input in the nodel. This is becouse the ege-specific fuvsion of
the modol is viewed as 8 simple extensiion of the sggregote model.,
In the eggregate modal, TFR{t] ig an input and CPR{t) is an
output, By o simple anelogy, TFR (t) i5 replaced by ASFR({t] in
the ege-~spocific modsl. However, this is only ons of the woys of

moving from an tggregete to an ego—-specific version. It is
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possible, and theoretically preferable, to think of other woys,
becsuse an age—-specific version offers plenty af scope to
introduce methodological sophistication os well es tinkage between

TFR and CBR [which 15 not possible in an eggregete mo&ol).

Our specific comment is thsot the simple procedure of
concidering ASFR[t) o6 en input should be replecod by a more
complicated procedure which is Justified by {ts capability to

yield better results., ff courso, the rovised procedure will have

tc be viecwed aec a cequence of steps.,

Lot us consider the possibility of introducing
simultoneous and inter-dopendent chenges over time in ASFR &s well
c6 in age-specific CPR such thaet the ratio

ASFR[ t)
—————————————— . ll'l.I[slsl

1 = s.ult]e(t]
takes values which can be predicted, s being the age-specific
sterility correction factor, u is the ego-specific CPR end e is
the ege—~specific use-effectiveness of the contraceptive mathods.
In the terminology snd notation of the Populetion Council's model ,

the ratio (3.5) represents

ASFR(t,a)
——————————— r"u" referring to ege-group snd it can be

assumed to teke the veluco

ASFR [0,8) C (t,a) C (tya) C.{tya]
m a i
_———————— ———————— . mmmm e mmemmm——— ee.[(3.6)
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Extensive studies made by Coole, Trussoll end others hnv_e
shown theat age—spec.ific values of natural fortil{ity, wvhen
expressed in relaotive terms, exhibit 8 fairly steady pottern, In
fact, the overoll sterility correction factor hos bnen ectimated
from thoe sge-specific fectors by assuming thot the Coale -
Trusse Ll pottern of netural fertility ic spplicable to developing
countries., 0f course, we need not stick to this pettern slone and
can try out o variety of paoatterns. A big mdventege is that these

pstterns can be ospecified in 8n exoagenous mepner. In our opinion,

it would be methodologicnlly preferasble to uce theseo (exogonous)

values of noturcl fertility {exprecsed in relotive terms and in
different potterns) to complete the peckegeo of inputs {depletad
due to non—inclusion of ASFR's]), In this wuoy, by identifying an

alternotive to the use of ASFH's as on input in tha model, wo have
demonstrated not only the validity of our criticism but also the

constructive natura of our espproech and comments.
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4. A MODIFIED VERSION OF THE FERTILITY MODEL
L] have attempted, in this sectiony to modify the
population cauncil's fertility model 50 ] to remove the

deficiencios that we pointed out and discussed 1in tho previous

section.

Our model consicts of threes blocks,. Within each blocky

thore are sevaerol steps.

The three blocks are:
I, Bose yoor consistency - soarching block
II, Torget yser sgnregote mocelling block

II1, Targot year sgoe—6pecific set—-estimotion block.

A brief doscription of esch block follows, along with

theoreticel Justification wherever now formulas ore introduced.

4.1 Bosne ycor consistency = searching block

The oblJective of this block is to put together bench merk
date and nstimates for a bosce year and to check internal

‘consistency betwecen the following:-

o) Agé—spocific contraceptive prevaelence rates and the
sverall CPR;

b) ~ Ago-specific fertility rotec;

cl- Totel populotion, numbor of oll women in five ysserly age
groups, ond MWRA in five yeoarly Bsge—-groupg;

d) Totel fertility rotej;

o) Crude birth rotog
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£} Rolative values of age-specific notural fertility rotes,
The year 1381 is teaken as the base yeer beceousae tha

population cCensus s well os 8 controceptive prevelence scurvey

(LPS-81) o6 conducted in thet yesar. Bench—-mark dote and

estimotes for items (8) &and {c¢) are provided by these two sourcos,

Ecstimotes for i1tems (d) and [e]), that heve been madeo {for
4981 by different orgenisetions, Lie within 8 narrow rangey end

have thus received wide occeptsancae.

The situstion about items [(b] end (f] is not sc clear. We
have therefore experimented with different sets of values of [(f),
wnhich, slong with [(8), (c), (d] and (e}] es provided by the sbove-

mentioned sourcosy yield estinmnates of [b).

Cnce we have found [(f) mhich, together with [(a] to te),
broodly sotiefy condltion? of internol consistency for 1981, the
same (1) can be used os an input for moking proJectiaons for
subsequent yeuors. While moking consistency checks, we heve to bae
prepered to allaow for 8 reasonable margin of error, beceuse
dewographic date and estimotes in Benglodesh cennet bo expected to-

be error froa. Alsa, we haove to chocse beatweoen two possible

checks of consistency, namaly

(i) overall CPR ond unweighted everage of ege—-spocific CPR's,

{f.e. whether u is equal te 1/7 zUi. Bongearts end Pottar

(1983) have suggested thisc.

{ii) overall CPR end weighted everege of sge-specific CPR's,
i.o. whethor (MWRA).[u) is equsl teo 2 [HHRA{].[uil. This

can ~ be called consistency in regerd to "users" of
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contraceptive methods. Both these cannot be fulfilled et

the same time. Yo have chosen the latter in this

monograph,

A key question 18, how accurate ere the estiﬁntes of age-—
specific CPR's as woll 858 of overail CPR as given by the 1981
contraceptive prevalence survey 7?7 We cean only s8Yy that, after

some adJustments (which we shall indicote), the results of CPS-81

ere brlieved to be fairly accurate, and thet they do not
significuntty daviete fromn trend boased velues Bc providad by
similar BUrveys for recent yewers. However, our model 1s not
rigidly tied to eny particuler set of velues,. If the CPS 18985-BG
shows a different pattern, then thue saome type of cxperimentation
con be performed for 1985-8C6 sws we heve done for 1881, But our
mode L does noud bench-mark dote end estimotes for o basa yeoar
vhich soticfy internaol {consistency checks oand provide saets of

rolative values of nge—-spocific naturel fortility rates.

Anothor obvious gqueastion is6, nhy not occept relative values
suggested by Coole and Trussell for doveloping countries in
general ? He feel we should start with these values, but nead

not blindly aceept oany internationel pettern unless it has 5nun
tested for velidity for Bangladesh, This country is largs unougﬁ
to Justify 8 search for o natiaonal pottern which mey or mey not ba
similer to an internatinonal peattern, Thurefgre, we have
experimented with the Cosle-Trussell pattern es woll es other

patterms,

Having clarified the underlying purpose of the base year
consistency—-searching block, we now give o stap by step sccount

thareof.
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Use CPS-1981 to doerive oversl!l CPR o5 well ss sgo—-specific
CPR's by sdJusting for suspected under—-reporting of mele methods.

The cCPS-1881 gives an unadJusted overall CPR squal to 0,.186.

However, it is suspected thet the women respondents did not fully
report mole methods [Vasectomy and condom use). Similar under-
reporting wees noticed in CPS-1883, 65 ectimate of which was made
possible by thuo r:ecul.t.u of the couple—-scemple. Sinca no »couple-—
semple wos conducted in 1981, the roate of femelo under—reporting
of mole methods found in 1983 woes opplied to 1681 slso. The
cveroll CPR in 1881, adjusted in this monneor, works out to be
0.205, ond on uvge-wise breekdown of this 15 shown below: -

Age-group 15-19 20-24 25-29 30-34 35-33 A40-44 45-49

CPR 0.101 0.185 0.256 0.274 0.246 0.243 0.125

Take the deta of 1981 populetion cencus and edjust it for

under~ecnumeranation to obtein totel populestion, snd sge-wise figures

of AWRA and HWRA, for example,

Total populetion [(edjucted) 1in thousends = B8,916
AW RA (sdjusted) 1in thousends = 18,823
MW RA (sdjusted] in thousands = 15,8858
Index of marrioeage Cm = 0.84¢0

(Apo-wice ectimotes ore ovaeileble on computar),
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Uso the formulo a6f the sggregete modsl to calculeste whet we

coll [for convenience] "Non-centraceptors squivalent adjusted for
sterility ond other faoactors" [h),.
H = Total MWRA (1-5ue], Cn ....;[4.1]
where 6 = overall sterility correction foctor = 41.08
u = 0.2098 (from step H]
e = nyeruge use—esffectiveness of contraoceptive ;ethod

mix which i estimetedd to be 0,84,
c = overeall index of induced sbortion{0.9849),

a

Velue of N for 19B1 comes to 12,687,

Experiment with difforent se%s ef raletive veluecs of age-

specific noturel fertility ‘rotes, and coclculate TFR and CBR from

cach set.,

ASNFR = Age-specific netural fertility rates
1 Relative value of sge—-group . AYWRA
e e e . TFR s TT== I.-.[4.2]
5 Sum of releativo values N

Births to waomen {in each sge—-group= Bi ASNFRixHWRAix

[1"' Biuiei]xcui ll[4l3]

where 6§, = sterility correction fectors for the seven age—groups
i
nemely 1.02, 1.02, 1.03, 1.04, 1.12, 1.33 and 2.08 es suggested by

the Pépulation Council,

u = age—specific CPR's derived from CP5-8B1 end sdjusted as

3] = age-spocific use—effectiveness. Since the overall e =



0.84, values for ege—groups belrnw 30 may ba token to be 0.83,
while those ebove 30 mey beo assumed to be 0.8475.
L = age-spocific index of {induced abortion, Since the

overall index = 0.9848, veluos for the younper sges can be sssumed

to start from 0.87, rising slowly with egpe and going up to one.

i
ASFR1 T e — e for sach ege group eseel(d4.4)
A¥RA

1000
CBR = e 5 B, " e-s[4.5)

P
TFR = b z ASFRi --011[4.6]

Bascd on exparimontation, select those cats of relative

values of age—-spocific natural fertility rates which yield CBR
close to the commonly eccepted velue of 42.8, and TFR close to the

commonly eccepted volue of 6,3, The results can be summarized 1in

the following form:-
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Relwtive values of neturel fertility according to espo group

Pattern I Pattern II Pottern III Pattern IV

156-18
20-24

25-29

T T T e e e e e e e e e e e e e e R e e - e v e e e e e e M e e e e = e e e - = e e o e o

Est,.of
TFE

T e e e e e e e e e e e e e e e e e e - . — - - - o

Specific deats and ostimotes will be presented in section 5.

4.2 Target year sggregate modelling block

Thao cujective of this block 185 to apply the Paoapulation

Souncil's cggregate fertility model for the tearget yeaor, and to

ostimote the oversll CPA needed to achioeve the TFR tergot., With
the help of the _overull CPR, the totsl number of "non-
contreceptors® equivelent (sedJusted for sterility and other
fnctors]' con bo ecstimated. These will prove to be ussfuvl {inputs

for the terget yeor oge-spocific set-estimatfion block,

Make ossunptions for the overell veluos of Cm. C end C1 for
0

tholtergut year which toke into occount Llikely changos between tho

bose yesr end ths targoti year.,
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Heving token 1881 as tho base ycor, we shall congidor fowur

different terget yeorsy, nomely, 188G, 1991, 1886, and 2021,

Assunption regarding C : According to the 1981 population

1}

CeNsUE, currently mezrried women constituted B84% of gall women in
the ege-group 15-49. This means Cm for 1981 wes aqhul to 0.840,
A commaon essunption for Bengtladasgh is thot the average age at
maerrioge 15 graeducvlly increosing., Thorefore the velue of Cm can
be @sssumed to decrepcae by 0.005 after every five yeanrs, 06 shown
below: -

Yeor Assumed velus of Cm

18981 0.840 (given by consus)

1886 0.B35 |

1981 0.830

183986 0.825

2001 g.820

Assumption regerding Ca : The Populotion Councit's formula

for ectimating the index of ineduced ebortion 1is

TFR + 0.4 x (1 + overall CPR) x Total induced
sbortion rote, - .

Thise formule for Cu neede prior knowledge of overol! CPH, but tne

formula for CPR elso noeds prior knowledge of Cu' To byposs tha

circularity problem, the overaoll CPR can be spproximetely
c (]

colculeoted by gssuming thet ———e--—- = 1, This is Justifiod
cC (0) ‘

becsuse chongos in CPR in Bangfﬂdesh are linked primarily with

changes in TFR, and Ca hes no moajJor role.
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Totel induced sbortien rate cen be sascumed to be 0.2 fo1

ecach ef the four terget yeers,

This implies the following:-

Year TFR target Assumed valusa of Ca
1986 5.6 0.9818
1891 4.8 0.8772
1896 : 4.2 0.,8725

2001 : . 3.6 0.9664

Assumption regarding 01 : The Populetion Council's formula

for estimating the index of postpartum infecundebility i{s

£, 5 mm e e «..(4.8]
18.5 + Duration in months of postpertum infecundebility

However, there sre no relieble and consistent dates on

broost—feeding in Banglodosh.

Tha following oosumptions about C1 help in eavoiding serious

problems of inconsistency:-

Yeaor - Assumed value of C1
1986 0.6237
18981 D0.6315
1886 0.64580
2001 D.6569

Estimete tho overoll CPR needod to achieve the TFR terget,

The relevent formula is



The following estimotes sre obteined:-

Year TFR terget 8 . u
1986 5.6 0.883 0.298
1991 4.8 0.897 0.400D
1998 4.2 0.900 0.483
2001 | 3.6 0.900 0.563
Step 3

With the help of the estimeted overell CPR, calculste the
total number of "non—contracaeptors cquivelent? (edjusted for
sterility and other fectors] for each of the taerget yssars.

The formulea 18

lI..Il[4|1U]

N = MYRA (1 - s.u.8)}) . C0

The following estimetes are obtoined:-

Year Overell s Overall N (in thousoends)
1886 1.08 13,364
1881 1.08 13,717
1886 1.08 13,626
2001 . 1.08 12,938

¥hen we move from sggrepgate modalling to ege~spacific
estimation, three of the foctors considersed ifn this block, nemgly
Cm[ CPR, snd Cn will need to be decomposed by agas. Howsover, the
index 01 can bes sscumed to be sge—-inveriant, Non—1inclusion of

this in the ege-spocific ectimetion procedure helps 1in simplifying

the formulas.
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4.3 Toergot-yocor age-specific set—-estimation bleck

This {165 the final and the most important block of our modal,
We hove ottempted in this block to remove tho deficiencioa that we
pointed out in the Population Council's model. The first two
blocks of over model hove peved the way end prepered the
background to enoble us to introduce three new elemonts in this
bloeck which we have designoted "o trend regulator™, "8 progrem re-
allocation foctor" end "a doflator", However, we shall ccntinue

with a step-by-step doscription till we esrrive at the right Epot

whore the new factors heve to be introduced,

Bring together in one place the following {inputs for eech of

the taorgot years:—

(a) Totel populotion, numbor of all women in fiva yeorly ago-—
groupsy, and MWRA in five yearly opge-groups;

(b) TFR torget;

{c) Overall CPR needod to echiave tho TFR targot os estimated in
block 2, step 2j

(d) Ec*imanted total number of "non-contraceptors cquivalent"

sdjusted fer sterility and other fectors" [reference  block’

2, step 3);
(e) Reletive velues o7 sge-specific naturel fertility retes
(Teke all scceptable sets of such velues o5 deoerived for tho

bese year in block 1, stop 4],

In eddition, keep for raody ucao,
(f) Age-specific contraceptive prevalence raotes end tho overall

CPR for tho bose yeer [1981) as derived in block 1, stap 1.



As regoards the inputc (8], the oversll estimates are the
following:-

Totol popueltion AYRA MY RA

Terget Yoar (0GO) (ooc) (ooo0)

1986 101,553 22,775 18,017

1981 113,358 27,612 22,918

1996 ) 125,804 32,012 28,410

2001 137,904 36,064 28,572

Age-specific estimates are aveilable on the computer,

As regerds inputs [b) to ([d), ell the voelues for the targot
yecers osre svaileble in block 2,

Regarding input (e), we shell use for the terget years the
same patterns of sge-cpecific naturael fertility which have been
expoerimented upon for tha base year, These sare aveilaoble §n block
1, step 4.

Finally, the inputs [(f) for the target years are, really

spoaking,

‘already oveilable in block 1,

formule for the corresponding

we shaell explain.,

Calculsete age-spacific

target yeor by meens of the

step 1.

ectimates

naturel

formulas

base year volues of the contraceptive prevelence rates,

These will occur in the
for the terget yeesrs, 88
fertility rates for each
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1 Reletive volue for age-group AW RA .
ASHNFR = “x—=--cmm e m e e e x TFR, ====-—- e (4.11)
5 Sum of relstive voluos N

where N is oalresdy estimeted in block 2, step 3.
Obviously, each set of reletive velues will yfeld one s8t of ASNFR

for ench target yecar, but their sum [(multipJlied by 5) will be tha

some for esch year, namely the totsal natural fertility rote
(THRFRJ.
Check that 5§ 2. ASNFR = TNFR in wech cote.

Step 3

This step relates to ectimoting oge-specific CPR's for each
torgot yeer, However, 8 scientific wey of deriving a suiteble
formula for this purpose neods to be explored and identified.

This can be done in the following manner.

The moct importaent psrt of the model is L3} formula which

ocxpresces sgo—-scpecific CPR's, ieCay ui[t] for eoch torget year

a5 o8 function of the following:-

(a) the correcponding eage-specific CPR's in the base year, 1{1.@.,
u {0); -
i
(b) the oversltl CPR in the terget year, 1.0, uf{t] alresdy

ecstimeted to be necessary for achieving e TFR target. Tha
functional relationship batween ui[t] and u(t) should be

such that the everage of the ceven ui[t] velues yields u{t).

This is oan importent consistency condition;
[c]- the overell CPR in the bose yeor, {e8.y u(0). Again, 1t 1is

necesesary thot the ui[U] and u{0) sppear in the formule for

ui[t] in such 8 woy that they cencel eoach ether when the

soven u. (t) velues are overaged to obtain u(t) becsuse
i

otherwise tha consistency condition stated 1in (b] sbove



would not b e fulfilled. We can term this 8s enothar

consistency condition,

The simplest formula that fulfils the ebove-mentioned

requirements 15

ullt)
uilt] = U1(0)- = ----.-(4-12)
u(0)
which increases cuch u1[0] in the same proportion, In the
u, (D)
averasging pruccess, the roatio —-=--- becomes one, ond consistency is
u(0)

echieved, But it should be noted that the velues obtoained in this
way ere not to be considered as unique, beceuse formula [4,12) 45
oﬁly one of the meny pocssible formules that cen be thought of, 86

we chell see later.,

The ui[t] velues obteined by formula (4.12) cen baea sxpected

to be consistent with the TFR target becouse ult) nee derived
from TFR. But we hoave.to check whet the corresponding CBR is,

Y

For this purpose, we use the following formulas:-

Ni[c) = HwnAi(t] [1-01{t).ui[t].ui[t]]CB1[t]
B . [t) = N, [t).ASNFR (t)
i R ) . i
1000
CBR[t) = ---- X Bi[tl

Plt)

Let us essuma, for purposes of av?iding unwarrented optimism,Atgagi
the CBR obteinod in this way is found to be different from uhnt:
hes been specified as o target. In that case, efther the CBR-
tearget or the TFR tergot needs to be revised, or, if that reises
othfr difficultiass, n way should be found to re-adjust formula

(4.12).

Theerctically, whet we noad {65 &8 formule which contains B
"trend reguletor” whose velues caen be edjusated so es to be

consistent not only with & TFR tergat but also with & CBH target,



This can bo considered
on to conditions [b) an
We heve duviaeq
in the scence that {t c
is capoble of yielding

simulteneous conesistenc

The new formula |
ui[t] = u1[0] + [uft)]-u
whore the "trend-regulo
ul(t)

—-—== - 1. In fact, {f R
ul(0)
into formulas [4.12]),

The consistency

formulae {fa.13), becau

range, tho averosge of

of u {0) is u(0).

1

mean

However, thore 1

of velues obtained from

fuch1uving consistency

go-ned ic thrt chences
CBR are increased by

situasation when R foils

will be exomined lete
fu;thur what R is cepob
When R = -1, tha

ui[tj = u{

which meont uniformity
obviously | limiting

N

as consistency conditian (d), toc be tegged

d [c) elreocdy specified asbove.

¢ formula which is more genersl then [4.12)

ontoins (4.12) o5 8 cpeciaol cese but which

other values olso in an ettempt to achiesve

y with TFR end CBR tergots.

6

(0J] + Rlu (0)-u(0]] cesena[84,13]

tor™ R cen teke velues botween =1 snd
u(t)
= -—-=- = 1, thon formula [4,13] collaspsos
u(0)
conditions (b) and (c)] eare soetisfied by
se for any velue of R within the specifiaod
the right hand terms 1s ult]), sinco the
Concictency with TFR is thus reteined,
5 s6till no guerantea that any of the sets

formule (4.13) by choosing H will help in

with 8 given CBR targat. Whaot we have

of s simulteneous consistency wifh TFR and

using [4.13) instead of (4.12), The
to schieove such simultencous consistency
r. For the present, e wont to cxplore
le of doing.
formuls (4.13) 15 rsducod to
t) cesssas[4.14)
of CPR'c in all the oge-~groups. This is
cece which mny neithar be feasible nor
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desireble. However, it is useful to note that nosgeative vaelues of
R ropresent e shift from an inverted U-shaped distribution of
CPR's in tho buse yeor towards 8 uniform distribution in the

tergaet ycecaor,

¥Yhen n = 0, the ui[t] values represent eanother U-shaped
curve, porollel to the one depicting bnse yeor values.,
u{t)
The coce of the other extreme value R = —-~-- - 1 hopg olready
u{0)
besn referred to ebove, since (4.13] thon becomes f{dantfical with
(4.12), In this cese, ecech velue of CPR in the target year is

obteined by wmultiplying the corresponding beecn yeosr valua by the
seme number {14R])}, Such o procedure cen become unresalistic in the
long run, For example, ths highest age-specific CPR value in
1881 L] 0.2740 (ofter oedjustment]) which would go up to neerly
0.74 in the yeaor 2001 by this formule. Such ® concentration of
effort in eny porticular ege-group cualls for e morae weighty
Justification, besed on a rocent evaoluationg and not simply

beceuse CPR in that sge~group was high in the bese yeeor.

The upshot of the above reasoning 18 that if the age-—
cpecific CPR volues, projJected by foromules [4.12) or {4.13) faif
to schievae eimultensous consistency with TFR and CBR, then tﬁa
direction L well os the content of the ontire family planning’
progrenm should be scientifically evalueted. Such an avaluation
moy be necescoary for other reesoncs 85 wall, but it should, emong
other things, help in identifying & strategy for bringing ebout a

desired reduction in CBR,

On theoreticel considorations, wWe cen s8Yy theat the most

effective vaoy of reducing CBR through contracaeption in to



concentrate attention on those age-groups where fertility {s the
highest, Although we cannot know in sdvence the velues of ASFR's
in the tergat yesr, we still hoave en option based on sge-specific
netural fertility rotes [(ASNFR's), since thease huve'benn ectimated

by us for the tergoet year, in block 3 step 2 above.

According to tho stenderd Cosle~-Trussell pattorn, which wa
have used {with os well e6 without modificotion]), the ASNFR's are
the highasst in the sge—-groups 20-24 snd 25-289, As compered to

this, the ege~specific CPR~veluos in the bose yesr 1981 were the

highest for the sge—-groups 30-34 and 25-28, This helps us
understond why the u {t] velues derived from formuls (4.12]} ar
{4.13) msy not be up to the mark, A pro-rete intensificetion of

effort guided by buse yesr CPR vaoluos olone would not atteach e s
much importmenco to nga—-groupe 20-24 oend 26-20 as would be

Justified by the highest fertility Levels in these sge—~groupea.,

In order to roctify theo situstiion, we need to introduce a
"program reallocotion fector" which cen maeke ui[t] a function of
ASHFRi(t] in s;ch o way thuot u{[t] can be particularly increased
for thoss age—-groups 1in vhiFh the estimaeted ASNFni[t] are the

highest. This mey sppoear to complicete further the formulae for

u . {t], but there 156 ompleo thuoretical Jjustificotion for this.,
i
Ye have devised ® "progrom reollocation factor”™ [PRF], an

unadJusted form for which {s given by the esguation

PRF [t] = BX‘)[K X [ —————————————————————— ]] lllllIlI[4.15]
RS s 10 |

where K con teke velues boetween 0 and 1. Wa have to clerify why



we hnve chosen o function of this typa.

For each targset yeer, the function PRF tskes an Eeven
values, ane for each five yeorly mge-group, sterting from 15-19
and going up to 45-49, For K=0, sll the velues of PRF ore equal
to one, since exp{D) = 1. This means thaot K=0 represeants 8
situation where vo reosllocetion of the program 15 necessory.

Whben K>0, the velue of PRF {is highest for these sge-groups

for which ASNFR‘[t] are the highest, that (s, for sge-groups 20-24

Tho expression within porentheces, namely
35 «x ASNFRi(t] - THFR({t) eseassa(4.18)

i85 such that its average velue for the seven oge-groups is zero

beceuse

5 27'.1ASNFR,[t] = THFR(t)
1= i
An expressiaon with on sverege zero velue ifs necessary,

becsause otherwise the ui[t] ectimated thereby would not average

out to u(t). In fect, elthough the averege viv'ue of [4,16) is
zZero, the sBverage volue of [4.15) 1s slightly more than on4a,

bescause ol thao choaracteristic proparties of the exponential

functian. Therefore, the unadjJusted form (4.15) has to be

suitably "defloted" to echieve the final form

1 35 ASTlFRilt] - THNFR(t)
PRFilt] = = -UXP[K [ —————————————————————— ]] l------[4u17]
140K 10 g

where D 15 an "exponentiel overage defloator” and K o5 weoell aasg D

can teke velues betwoen 0O and 1,

Combining (4.13} end [4.497], the formula for estimoting tha ege-

specific CFR's for the torget year {6



uilt] = [uilﬂl + {ult)-u(0])] + R[uilol-—uw]]] x
1 as ASNFHi(t] - THFR(t]
—— UXP[ K[ —————————————————————— ]] IIII-[4I1B)

1+DK 10

We have put forth theoreticel considerations which meke it
necessary to introduce three separete paremeters, R, K and D. The
porometers f and K operate through different sots of vaoriables,
and their mein effact 15 also on different age—-groups, It would
be difticult to sBchieve through eny single peremeter (either R o1
K or Bny new one}] whet the two together cen do. The third
peremeter D encures consisl ancy of the u, voalues with the overall
u. The precticaol utility of the R-K-D‘ combin tion will be

illustroted by applying the model to Bangladesh daote.

It hes bsen sscumed as @ pre—-condition for our age—-specific

mode l thet u(t) hes been estimated by the Populaotion Council's

aggregate model, It is implied therefore that asny increases of

u, ([t} in selected sge—-groups are accompenied by eq ivalent
i

slackening of effort in the other age-group. Such a ceelective

approach 1is Burticularly nesded for Banglesdesh becouse the initial

ecceptors of contreception wore mainly those who hed elrebndy had

”ic desired number of children. Tho median age of such [faqa{g}
acceptors was over 30, In future, the ege-groups 20-24 and 25-28
will deaserve greoster gttention if fertility reduction targets are
tu be ochieved. Many of these acceptors will prectice temporary
méthods of contreception faoar spscing ef births rether than seeok
birth-terminatinon through permonant methods. ALl such issuses aore
symbolically qusentified through sn R-K-D combination which {s slso
intended to moeassure tho degreeo of affort involved in bringi;g

about the necoessary changes in the program,
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At this stoga, o grephicel description of how R end K

effect the shape of the uilt] curve by esge may fecilitate further
clarificetion of our Brgument, For this purpose, we need not
consider D beceuse {ts role is only for achieving consistency
batween the u [t} velues and the overall ult), =and not for

i

changing the shepe of the u1[t] curve.

In fiyure 4.1, the bese—-yenr ui[O] velues hove the shape of

en inverted U~distribution, with its pesk in the oage-group 30-34,

For R=0, the terget year ui[t] veluas ere on 8 higher curve

which is perallel Lo the besse year curve,

ult)
For R = —=-- -1, eoch velusa of ui[0] is multiplied by 1+R,
ul0)
which means thet the highest values in the base yesr sttain e new

high peok, due to proportionate increose in the terget year, Such
a new high poek may be neither necessery nor feasible, but LX)

show it as a Llimiting case.

For R = -1, all ui[t] values become equal,

Now, the role of K is to change the shepe of the

ui(O) curve and tilt it in fevour of the age-groups 20-24 and 25-

29 in the target yeaor, Such 8 transformation in the shepe of'thé
éJrQA cdégséALo schieved by R, becoause R taksa for graented ;He
shape of the ui(U] curve with {its poek corresponding to age 30-34,
Contrery to this, K fovours those esgo-groups in which ege-specific
natural fertility rates sare the highest. Only by such @ shift can
ne hope to schieve new u’[t] veluess whicl can reduce the number

of bhirths st o foaster rate than would be otherwise possible,. of

coursey, o©6ll such shifts heve to be within Llimits of feosibility,
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which correspond to the renges of pormissible values of R and K {r

our model.,

After giving theoretical Justification for our besic
formule (4.18), we cen now ssy that Etep 3 of this block consists
in applying this formule to estimete cgo~specific CPR's for each
target year, Corresponding to srch pottern of naturel fertitity,
on R~K~0 combinetfon is selected, through 8 self-doevised compuier

program, 50 66 Lo obtain estimates of TEHK and CHR (es clusa as

v
v

possible to the tergotted or commonly eccapted values], subject

to the overall consistency condition, neamely that

1‘%‘1 HNHAilt] x uilt] = MWRA[t] x ult) ssreea(4.18)

Estimete births to women in eoch age—-group by the formulae

Bi(t]=HHHA1(t][1—B .ui[t].ni[t]].Cu (t].ASNFHilt] s (4.20)

i i

Tha v (t]) estimated in step 3 aro usced os inputs to stap 4.

Estimate CBR, ASFR and TFR by meesns of the formules

1000

CBR = ..'..-..-.-Z—B1 .-----[4-21]
P -
Bi

ASFR et -l---c[4-22]
AWRA

TFR = & ILASFH1 cere..(4.23)

Formula (4.22) shows that ASFR(t] form part of tha ocutputs

in our model,
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Finally, we can oy that our formulo (4.18) 18 s0 powerful

that it can provide estimotes of ui[t] that &Bare needed to schieve
(by meens cf subsequeont formules 4.20 to 4.23] fimulteneous
censistency with TFR end CBR targots, provided of cﬁurse that the
targets themselves are rossonablo. In foct, eny valuas of TFR
snd/or CBR, which is not obteined within the Etipulated range of
values of R, K and D cen b0 considered unreslistic, It goos
without sayfing that only f=2esible values of TFR and CBA can be

simultaneously Vfitted to our modol which ensures internal

consictency by means of formula (4.19).

ALl this will be {llustroted by espplying the model to

Bengledesh dete in section 5.
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5. APPLICATION TO BANGLADESH AKND MNEW RESULTS OBTAIHNED

Although the model presented in the previous section can be
theoreticelly relevont to any country wheore rising retes of
contreceptive prevelence cre considered en importent tool for
fertility roeduction, the inspiretion for building the model hes
come from 3} coareful study of the demoygreoephic situeation in
Bangladech. Therefore, in this saction we concontrote our

sttention on applying the model to Bangledesh.

To start with, we hove to select 1 bese year for which we
heve faeirly reliosble deta or estimaotes relating to the following:-—
(e]) Totel populetion of the country (P];

(b) Number of oll women [AWRA], end currently merried women
[MWRA}, in five yecerly sge—-groups, starting from 15-15 and
going up :0 45-489;

(c]) Age—-spocific contreceptive prevaelence roates, snd the overall

averege rate (CPR cor u]);

(d) Age—-rpecific average use~effectiveness of controceptive
methodc, sand the aoverall averags [(e];

(e) Age-spocific storility correction fectore, and the overall
everege (s8]

[fj’ “Agof;ppcific indices of fnduced abortion [Cna] and the
overall index {C ]

]

(g) A firm estimete of TFR or @ reasoneble TFA targat,

In addition, 1t 1is useful to heve & fairly ralisble estimate
of the following:-~
{(h]} Overalt index of postpartum infecundebility which can be

dorived from averosge duration of breest feeding (01]'
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At the momoent, the obvious choice for the bease yesr 1s 41881,
since the letest populeation consus wes conducted in that year and
a controcoptive preve'enceo survey (CPS-B1) wec eleo conducted in

the seamo year,

For purposes of our model, we need one more tnput,
nemely, (1) Age-specific natural fertility pattern, exprecssed 1{n
raloative terms [(Since this {s an underlying pettern, it should be

appliceble to the bose year 85 well &8c to the terget yeers),

So for, this aspect hes not received much attention in
Bangladesh and no standard pattern of natural fertility is

commonly eccepted for this country, For developing countries 1in

generaol, & standord pottern was formuleted by Coale and Trussell
(1974).

Ye haove therefore axperimented with many possible patterns
of natural fertility, and finolly chosen the following four:z-
Pattern I : Cosle-Trussell poattern (without any modificetion];

Pattarn I1 Coele-Trussell pottern, modified for eges over 40;

Coale=Trussell pattern, modified fnr oges over 40

Pattern III

and below 20;

Pattern ‘iV Completely different from Coole~Trussell,

Since we hoave © belf-devised computer program, we can ecesily
experiment with odditionaol patterns. We hsve found, howover, thet
the four poetterns selected by us provide s fairly wide choica, sand

any new pattern i5 unlikely to meke o significant fmpact on the

broaed range of reasults thaet we have obtained by using Petterns I

to 1vV.
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Corresponding to each poattern of natural fertility, five
moin outputs hove besen obtosined for the base yeosr 1881 which are

specified below slong with the relevent formules:-

(i) Age—especific noturel fertility rates [ASNFR)
1 Reletive fertility veluae AWRA
ANSFR= =& —omm e e (TFR terget) ———-cemmem
5 Sum of these values MYRA(1-8Bue).C
. a

--o-[5.1]

Overell u in the bese yesr is5 used es an input here.

(1i) Births to women in esach age-group [Bil

B =ASNFR_x morried women in ege-group (1-8 u. e ).C N -
i i i i 419 oo
Bace year ui's ere ap input for our model, es well as ASNFR1
ectimated in the previous step.
({ii) Age-specific fertility rates [ASFR1]
Bi
ASFR, = ——m—— oo ceeeea(5.3)

ALl weomen in that age group

Bi's estimeted in the previous step oare used e85 an input for

this step,

{1v) Estimate of crude birth rete (CBR)

1000 x totel births B 1000 Y B

. ) 1
CBR St at ettt 2 mmmssmmm e Ill[5'4]
Total population P P
(v) Ectimate of totoal fertility rete [TFR)
1FR (osctimate] = 5 % ASFR ceerralB.5)

This estimete could be different from the TFR terget ueed as

an input for step (1] sbove, However, ne heve selacted the
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fertility patterns II to IV which yifeld TFR estimotes cloco to TFAR

targot,

Appendix tables A.1 to A.4 summerizo the main inputs 8s

well 85 the main outputs for the bese yoar 1984.

The primary purpnse of expaerimenting with different
fertility patterns 15 to cee whether their use (along with other
inputs) providos a8 resaconsble fit to Bangladeshi csituetion in
1981, and {f so,.nhich of these putterns cen be expected to yield
the moct reliable results, For this purpose, we compare below the
estimates of TFR and CBR given by the four patterns with tha

commonly scceptod velues of thesses rates for 1981%:-

Commonly accapted

Pattern I Pattern I1I Pattern I1I1 Pattern IV va.ue
Estimate 6,42 6.38 .41 6.50 6.3
of TFAR
for 1981
CBR 43,68 42.83 42.83 44 .21 42 .8

Wao find that pattern II provides the best fit, closely

followed by pottern III, These potterns are modified variasnts of

thoa stenderd Coalo-Trussell formulaotion,

He need not toke the view that patterns I and IV are
unsuitoble, since the commonly accopted velues themcelves might be

subjJact to e morgin of earror,

It seems odvisable to carry on with all the four patterns

for eoch of the torget years, namaly 1986, 1981, 1886 and 2001.

However, bofore wo do s0, we would like to draw attention to

tha bace year value of - the "total natural fertility rata” {(TNFR)
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for which the relevent formule is

TNER = 5 2. ASNFR ceaees(5.6)

ALl the tobles A.1 to A.4 yield the some value of THNER for

1881, nomely, 9.83866, which cen be roundad to 9,40,

One final comment mby now boa mede ebout the ecstimetes of the
varfous indices for tho bese year 1881, In the terminology of thoe

Populeation Council,

MWRA
C = Index of merrioage = ---- = 0.8B4
m AWRA
Cc = Index of contraception = 1 ~ sue = 0,.8104
Cc = Index of induced abortion, ,
TFR
B e e = 0.0B49

TFR + 0.4 (1+tu)xTotal abortion roate

For the index of postpartum infecundability (Cil there 18 no
commonly occepted vaelue for Benglaedesh, Yo therefore suggest that

thise index for 19B1 should be estimated from the formula
C B e e e e e = D.6142

The. number "15,83" in the denominetor of the formula for 01
is "totel fecundity rete" for which, we hoave essumed the general

value recommended by Bongusarts & Potter (1983), in the obsence of

any specific ectimate for Bengledesh,

Now we can proceed to oapply our model for the target years
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1986, 1991, 17886 and 2001, e heve devised o saoporate computer
pEogrnm for thisc purposae, becouse the inputs ere now different
from thosce uced for the bese year, and the outputs ar? also

different,

For every torget year, the inputs ere the following:~

(&) Hoetursl fertility pattern {(the same four patterns as used
for 1981]);

(b) Totael populetion in the tergaot year [(P);

[c) Number of all women (AWRA) a5 well a6 currently merried
women [(MWRA) in five-yoarly Bge—groups, starting from 15-18
and going up to 45-489 [to be estimetod on the essumption
thet the percoantsgo of currently married wowmaen to totel
women in agos 15-49 it slowly poing down due to rising age

8t marrioge]).

(d) TFR tergot and ovoroll CPRB or u needead to achiave thot
terget os estimoted from the sgprcgute modo l;

(e) Sterility correction foctor [8).

Theoreticelly, the oveoerell sterility correction factor
(1.08] hos becn derived from the oge-specific factors on the

fj'fnssumption thet the undorlying naturel fortility poettern 1s

V;yhut suggostod by Coesle and Trussell which 18 putter; I in
our model, Similar calculetions mede for patterns II to IV
in our model yield the oversll voluos asg 1.08, 1.089 snd
1.07. Sinco these velues ere foairly closo to tho standard

velue 1,08, we hove not made ony ed]Justmaent regerding this

for patterns II to IV,
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[g)

(h]
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Use~-effectivenesctc of contreceptive methods ([e) .

The overall velue of ¢ cen be essumed to rise from 0,84 in

1981 to 0.9 by 1996, ond then stay et that lovel through

2001. Tho ogo-specific voluess in ages below 30 ere slightly
lower than those in eges over 30, For ooch terget year,
values consistent with theso have been sssumed for
inclusion in the packege of inputs,
Age-specific contreceptive prevalence rates in the basa yeer
[ui(D]] os  well ne the overal!l vueluvw in the base yeor
(v{(0}}. Such velues for the boseo yeer 1981 ere needed as
inputs for using formule (4.18]. .
Trend-reguletor R
u(t)
R cen be ossighed eny velue between -1 asand ---- - 1, Since
u(0)
ult) veries for ecch target yeer, the upper Llimit of R also
voriaes, for oxomple it is5 0.4258 for 1986, 0,.,9138 for 1991,
1.3110 for 1986 end 1.6938 for 2001.
Progrem re—-ollocotion feactor K

K cen beo escigned eny value betwoen 0 and 1.

Exponentiel average defleator 0.

D can be ecsigned any velus between 0 and 1. In fect, a-

‘sglf-devised computer progrem holps use in fdentifying an R-

K-D combinetion which yiolds estimetes of TFR and CBR closa .

to commonly ecceptaod target volues, subject to the

concistency condition

S H\'.’RAi.U1 = MWRA x u

Corresponding to eoch pettern of nestural fertility, six mein

outputs heve been cbtained for sach tergeat year, which are

spoecified below slong with the rolevent formulas:-
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(1] Age-specific neturecl fertility raotes
1 Rolative fertility veluos AWRA
ASHFR = =  mmrmrc e e e e o (TFR terget)—=——-memmeo o _

5 cum of these valuac HWRA[1~s8ue).C
' e (5.7)

Overall u naeedsed to eschieve TFR target 1s aon 1npﬁt for our
model.
(ii) Aga-specific contraceptive prevolence rateos Uilt]'
The relevent formula (4.18) 1is already given in the previous
section, The ASHFR'c obtoined aos outputs obove ore ucsed as
inputs in this formula, Another Input hore 18 THFA which is
equal to 5 X ASNFR,

{1i1) Births to women in each uge-group [81]

B = ASNFR x married women in sge-group. .[1-5 u e J. C
i 1 i i1 1 8o
Terget ycer ui's. nhich are esctimated in the previous step,
are uced a6 en fnput for this step., C are theo sge-—
ae

specific indices of induced abortion.

{iv) Ago-specific fertility rotes

Since, ASFR T e e ’ the values of B1 cbteined as
AWRA
ocutputs above ore used es inpute hore.

(v] Estimate of Crude birth raote
E 1000
"7 CBR = SED M
e P

[vi) Estimete of Totel Fertility Rate (TFR)
TFR [estimnte) = 5 2z ASFR1

This astimote could be different from thae TFR terget uoed s8s

an {fnput Yor step [{) sbove.

Appencix tobles A.5 to A.20 summerize the medin inputs 86

weil 85 the mein outputs for tha toerrset years 1888,11891. 1986 end
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At this stage it would be convenient to bring togethor in

one place all the estimatesc of TFR and CBR conteined in Tebles A,5

-

to A.20, This i presented in summary Table 5.1,

Summoery Taoable 5.1

Estimetes of TFR and CBH for 1886, 1831, 1886 snd 2001

under four varients

Natural TFR estimatees CBR estimates

fertility —-——ro-m e s e e e
Variant pattern 1886 1991 1996 2001 1886 1981 1986 2001

I Coole-Trucsell 5.63 4,70 4,16 3.51 40,02 36,92 33.50 30.08

\

II Coole-Trussell 5,63 4,71 d.11 3.47 39.38 36.36 33.86 28,42
modified for ’ o
sgos over 40

I Coele-Trucsell 5.64 4,71 4.13 3.50 38.20 36.18 33.91 28.62

modified for
oges over 40 &
below 20

IV Completely 5.64 4,71 4.08 3.586 38.75 36,50 34.18 30.18
different from
Coale-Trussell

Renge given by the 5.63 4,70 4,08 3.47 39,20 {6,149 33.50 28,42

highest and e et _———
lowast ectimaotes 5.64 4,71 4,16 3,56 40,02 36.92 34,18 30.48

for each target yeaor
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The main conclusions that we cen drew from the ebove cetp

of estimates ore the following:-

- TFR ectimotes for the years 1886 to 2001, which are
currently used, appoor to beo reasoneble;

- CBR estimates for 1886 oand 1891, which ere currently used,
Eeexn to ne undor-estimotes, porticularly for 1981;

- CBR estimetes for 1986 end 2001, which are currently used,

appear to be ressconeble.

A speciel {end new] feoture of our results is thet they have
been obtainod by ® single, integreted model which takss into
seccount inputs Llike the bess yeoar contreceptive prevalence rates

(but not the terget yeor ASFR's), end which yields all the desired

outputs including torget year contreceptive pravelence retes,
ASFR's, TFR end CBR, Underlying the modoel ere veluas of age-
specific nuturoal fertility rates, exprassed in relstive terms, f{n
respect of which we heve exparimonted with seversl potterns. The

fect thot our mode L, with the help of self-devisad computsr
progrems;y can repapot the entire exercise with v new bose year as

woll 0s with any new pattern of naturol fertility gives us

confidence that it can s@rvo as 8 more useful tool than the

Populetion Council's modsel, porticulaerly for Bangladesh,

Bofore concluding this section, we would Llike to present
ostimetes of totel notural fertility roates end relevent indices

for eoch of the terget yesers:-
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1986 1891 1886 2001
Totel natursal fertility 9.54 9.66 8,87 10.03
rate{(TNFR) ..
Index of marreaige (Cm] 0.835 0.B30 0.825 0.B20
Index of contre- (Cc]' 0.7158 0.6125 0.53058 0.4528
eption )
Index of 1nduced(Cn] 0.9818 0D.,8772 0,9725 0.9664
abortion
Index of post- (Ci] 0.6237 0.6315 0.6450 0.65689
partum infecun- )
debility

W¥e mentioned {in secction 3 thet, by considering the numbur of
births to women in two broed wsge~groups, namely 15-29 and 30-49,

and by referring to these e8s B and B it is'poss‘ble to locete

1 2'

grephicelly where the point (81,82] is Likely to lie. This can

now be itlistrated by referring to the sams greph thet we drew in

Figure 3.1. Wo find thet velues of 81 end 82 eccording to the

four patterns in 1881 are 85 shown beslow:-

tt B E
Pertern B e____

I 2,886 1,199
11 . 2,888 1,233
Irxr 2,859 ° 1,243
1V 2,938 1,198

The points (81, BE] correspanding to these values lie on the

sagment marked CT on the TFR-targat line (or in en erea adjecent
to it) in fig. 3.1. It is clear thet ths CBR-target line will

heve to be pushad to the right to schieve cansistency with these

estimetes, Similer grephs can bs drewn for other years as wall,
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6. CONCLUSION

-t - - —— -

This monogroaph tekes the view thot, elthough the Populetion

Council's fertility model has meny commendable features, it does

not, in its present form, adequately moet the needs of
demograephers and populetion plenners 1in Bengledosh, It {s now

commonly sgreed thet rising retes of contrecoptive prevalence have
an important role 1n bringing ebout = rapid decline in fertility
in this country., The Populetion Council's model helps in
estimating to what level contreceptive prevalences nesesdac to be
raised in order to ochieve o toergetted decline in totel fertility
rete (TFR}. However, the model does not provide o direct answer
to on fimportent, releted question, nemely "how much dscline in the

crude birth rote [CBR) cen be achieved ot the came time 2N

A step-motherly treatment given to CBR 16y in our epinion an
unsatisfectory olemant in the Populetiaon Council's fertility
model, This cen be considered B85 = shortcoming frem the viewpoint

of the scope ond coveroge of the rodel,

Another shortcoming is methodolougical in nature, This

relates to the sage-specific version in which the sage-specific

fartility- rates {in the target yesr ASFR{t) ore considered as en
input [elong with other inputs], the output being the sge-specific
CPR's or ui[t]. Such en spprosch lescens the usofulness of the
model for populetion plunnars{ particulerly in Bengladesh, Heving
oestimoted, from the wggregete model, the overall CPH needed to
schieve ] TFR terget, the plenners mould like to eask, firstly,
whether there is 8 unique distributieon of the Uilt] feiling which

the TFR target cennot be schieved. We heave shown 1n the menograph
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that 8 fulfilment of the TFR target ic not rigidly tied up to eny
unique .distribution of the U1[t). The noxt questions reised by
the plenners would then be, whet sre the options, and how coen
theso be expressed in terms of the contraceptive method-mix of tha
femily plenning progrem and the relntive coveragea of the different
sub-groups of the eligpfble couples defined in terms of ege and

parity (say, the numbmar of Lliving children]), In this process,

values of ASFR[(t) cannot be oseumand to be known in sdvaence,

A methodologicel implicetion of the proceding ergument is
that, rather then considering ASFR(t) es en input and Ui[t] a6 an

output, both these should be poerts of the ohtput. However, a

depleted pseckege of inputs [due to non—-inclusion of ASFR[{t)) hes

to be mede up in @ way which is methodologicaelly preferable to
what hes bean done in the Population Councilt's model. We have

suggested in this wonogriph thet sge-specific values of noaturaol

fertility , expressed in reletive terms a6 e stonderd pattern for
developing countrios, should be used (perheopsr with sEoma
modification) to complete the pockaege of {inputs. In fact, the

steanderd pattern formulated by Cosle end Trussall (1974) appears

to ba generally suitable for Bangi.edesh, and it performe even

better when values relating to ages 40 and above are sdjusted. We

have shown thet a revised version of the Population Council's ega-
specific modal is fully operational when the Cooale=-Trussell
pettern of netural fertility (or any other varifant) 1is usad as an

input, tne other {inputs being seimiler in both the ceoses.

A noteworthy feeture of our model is thot, by introducing s

roevised rethodology, L] sre able to go beyond the Population

Council's ~model in tarms of Bcope and coversge 86 well. More



56

specificoelly, we esteblish linkege betwesn CPR, TFR and CBR, In
this way, 8 direct end clear snswer is provided to the Bengledash
populetion plenners' guestion releting to CBR (referred to in the
first pera of this soction]) which ley beyond the immediate ecope

of the Populstion Council's madel.

Our modol consists of three steges or blocksy, nemely,
I Base year consistency saerching block
Il Terget yesr osggregate modelling block

II1I Targot y;aar egoe-spacific set-estimation block

Tho yeesr 1981 is teken os the base, yeoer beceuse the
population census 86 well ac s contreceptive prevalences suUrvey was
conducted in that yeor, In Block I, wo have experimented with
diffoerent sets of volues of ege—-specific neotural fertility rates
which, together with dete on numbers of all women, currently
verriad woman, and retes of contreceptive prevalence in five—-
yeurly age—-groupes, yield estimetes of TFR end CBR for the bese
ysar, By comparing these estimntgs of TFR &and CBR with the
commonly saccepted voluos of these rates for 1981, we can 8865868

whether the assumed petterprs of netural fertility providai'u}%

reasoneble fit to the Bongledeshi situetion, end {f s8so0, .lhich.qﬂ

these petterns con be eaxpoected o yield the most reliaeble

results,

After exporimenting with many pettarns [(with the help of
e salf-designed computer program], woe heve selected the following
four so0ts of volues of age-specific natural fertility rates,

expressed in relative terms:-
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fertility in reletive terms used

experimentetion

Four patterns of natural

for consistency checking

Pattern II Pettern III Paettern IV

{Coole- (Coale- (completely
Age-group of Pattern I Trusesall Trussell different
currently [Coele- modifiecd modified from Coelo~-
married women Trussell) for egeoos for eges Trussell

over 40} cver 40 &

balow 20)
15~-18 0.75 0.75 0.65 0.50
20~-24 1.00 1.00 1.00 0.85
25-29 0.94 0.94 0.94 1.00
30-34 0.86 0.86 0.86 0.83
35-38 0.70 0.70 0.70 0.64
40-44 D.36 0.53 0.50 0.20
45-489 0.05 0.07 0.065 0.055
Estimete of TFR 6.42 6.38 6.41 6.50
for 19861 obtained
by using tha
pottern
Corresponding 43.68 42,83 42.83 44,21
estimete of CBR :
for 1881
‘Whan ‘ia”éompufo these estimotas with the commonly acceptod

values, nemely, 6.3 for TFR and 42,8 for CBR for 419881, we find
that poatctern II provides the best fit, closely followed by pattern
III. Thes pattorns ore modified varients of thses stenderd Cosle-
Trussell formulestion. Yo need not toke the view thet pattaerns 1
aned IV os8re unsuiteble, since the commonly accapted vaelues
themselvos might be subject to o mergin of error. Therefore, asll
computations for the terget yearsc [(nemely, 1886, 1881, 1896 @and
2001} mado {in Blocks 2 end 3) on the besis of all foﬁr

aras

nattpryrne
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Block 2 of our model is the coeme as the eggregote fertility
mode L of the Populetion Conncil, This 15 ueod to ostimeote the
overall rotes of contraceptive prevelence thet afe neoded to
achieve the TFR tergets for the years 1986, 1881, 1886 end 2001,

These esctimotes ore uced b6 inputs 1n Block 3.

Block 3 of our momdel 15 & modification of the sge—-specific

version of the Populeation Council's modal, We hsaveo onttempted to
remove the deficiencies which woe pointed out fn thet modell, For
this purpose, wo have devised o compliceted mothemotical formulae

conteining, inter elia, the follewing three puremetors:—

(o) Trond-regulotor R

Ganerally, 8 trend-bosed projJection of the sage—-specific
contracoptive preavelencs retes incroeses esch base~year value in
tho same proportion. Howeveor, 8 trend-regulator R which can be
nscigned voelues within 8 certein renge, positive es woll DE
negative, provides us with options and is ons of the elements

enabling use to give © purposive re—-orientation to the femity

R- .applies- verying rates of ifncroese to the beasa yaar values - . of---

age-specific CPR's, the positive voluos of R favoring higher
values of the CPR's while the negative values of R represent a
shift from en fnverted U-ehoped distribution of CPR'gsg in the basa

year towardes @ uniform distribution in the targot yesar.

[b). Progrem re-allocetion factor K

Ha discovered through oxperimentation thaet there wore Limits

p@qnhﬂbé brogrum. Tho mothemeticel formule which we have usédlf&ﬁ.m

to whot the trend-reguletor R could ochievae. Therafore e socond:
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peremeter K hes been introduced which can teke velues between 0
ond 1 and which helps in shifting the emphessis of the faomily
pleanning program towerds those oge-groupe in which the naturel
fertility rates Bre thg highest. In this woy, R eand K cperate
through two different mechanisms ond they tvgether provide = morao
powerful tool and o wider degree of choice than any one of them

{or eny other single peremoter)] could ever do.

(c) Exfonentiel averego-deflator D

In our formulation, the progrem re-ellocetion fector K forms
port of an exponentisl function which has several desirable
propertices but which elso ecxerts an upwerd presssurs on tha egeo-—
specific CPR'® with the result thot their sversga valua might
excecd the estimate provided by the eggregate model. This probleom
hes been teken ceare of by introducing o deflator D which cen be
os6igned veluuvs between DO end 1 so as to ensure that the estimated
numbers of contreceptive-users in the verious oge~groups add up to

the total users oelreedy estimeted frem the eggregete model.

A computer progrem that we heve devised for Block 38 of .our.

modoel tokes as en input the reletive velues of the ° notural

T fertility pattern which we sssume to be the seeme in the bese year‘

os woll o5 the terget yeaors. Othsar inputs ere;-

(11 Totel populetion in the target yeer {to be taken from

population projections]);
[11) Number of all womon o5 well es currently merriad women in
five yearly age—groups, cterting “rom 15-18 and going up to

46-48 [to be estimeted on the escumption that the percentsge

of currently merried women to totel women in eaec 15-48 iam. .
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(v)

‘Since thece calculations do not revesal much variation " among”
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slowly going down due te rising ege et merrisge;

TFR trget and overasll CPR needed to echiove thet target BE
ostimotod from the epgregete model {(in Block 2};

Sterility correction fectors for five-yesrly sge—-groups,
Theoreticelly, thse fectors, together with the underlying
natural fertility pattern {(1f 1t 18 different from ths
Cooele-Trussoll pottern]) should be checked for consistency
with the oversall sterility correction fector, Our
calculetions with the four petterns give the following

results:-

Sterility Overell storifit; correction faector

correction corresponding to nasturesl fertility
Age-group foctor pattorns

1 11 II1I IV

16-19 1.02 e e
20-24 1.02 1.08B 1.08 1.08 1.07
25-29 1.03
30-34 1.04
35-38 1.18
40-44 1.38

45-48 2,08

the four patterns, the vetues of the overall 8s well as age-—
specific fectors suggpestead by ths Populetion Council can be

teken far the bese yeoar es wall 8s the terget years;

Use—effectiveness of controaceptive methods for five—yoarly

ege—groups, Sterting from the base yesor velues of uead

effectiveness, which Lie between 0.B3 and 0.85, the turgat:

yeer velues cen be aosumed to be rising elowly titl . thay
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Summary Table &5,14

Estimaotes of TFR end CBR for 1986, 1991, 1986 and 2001

under four veriants

Neturael TFR ostimestes CBR estimates

foertility —----c-mee—- [ e K
Verient pattern 1986 1891 1996 2001 1886 19941 1996 2001

I Coale-Trussell 5,63 4,70 4,16 3.51 40.02 36.92 33.50 30.08

II Coele-Trussoll 5,63 4.71 4,11 3.47 38,38 36.36 33.86 29,42
mod{fied fur
ngos over 40

ITII Coale-Trussell 5,64 4.71 4,13 3.50 3ags.zao 36.19 33.81 29.62
modifiad for
ages over 40 &
below 20

IV Lompletaly 5.64 4,71 4,08 3.56 3ag,75 36.50 34.18 30.18
diffoerocnt from : ’ ’ B )
Coale-Trussell

Renge ‘given by the 6,63 4,70 4.08 3.47 39,20 86.13° 33,50 28,42

~highest and mmmm mmems meem eeee e ool mmmee meem s

loweest estimates 5.64 4.71 4.16 3.56 40.0¢2 36.82 34 18 30.18

--.----——-

fhofr—;’h—bah'"turgot year ’ ’ e N e
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The main conclucions thet we cen draw from the sbove-

mentinoned sats of estimoatec are the following:-

(o) TFR estimetes for the years 1986 to 2001, which era
currently used, eppeor to bo rensonablo;

[b) CBR ectimates for 1886 and 1891, which sre currently uced,
seem to be under-estimotes, perticularly for 1981

{c} CBR estimates for 1886 end 2001, which are currently uced,

sppeor to be reeconebla,

The concluscion {b] cotls for furthor comment, If CdR
estimate for 1986 1s revised and put in the resnge "39.2 to 40.0",
ond the corresponding estimate for 1991 {is ealeco resvised and put 1in
tho range "36,%2 to 36.89", then the populetion proJections

themselves may need to be re—-exemined.

From the methodologicel point of view, our model opens up neaw

poesibilities for resesarch, for oxample,

(1) The entire oxerciso can ba repeoated by teking 1885 or 1986
as the bece yeer if the CPS-1985/86 provides detsilad data
sfgnificantly different from the trend revealed by CPS-188B1

e e e e Be & ey

"wund CPS-1983,

(1) Additional petterns ef noturel fertiivity can elso be tasted

for validity 1in reletion to Benpledosh data;

{1-11) Greater attention cen bo devoted to test thae validity of
commonty scceptod velues of use-effectiveness of different
methodec of contreception, and of the sterility correction

factors, sge-cpecific os well es overall,

-{fv)--¥Ye could exemine in grester detail os to how the - results



(v)

(vi)

our

cbteined from difforent potterns sro linked not only to the
sge of eligible women but elso to thoir pority, end son-

proference, oend whether they are spacers or limiters;

We could slsoc exemine whothor different typos of consistency
chocks bacaed or unweighted or woighted esveregos of egea-
spocific contraceptive prevolence rates yield similar or

different recults;

A regroecion equation betwean CBR and CPR cean be derived,
which mey boe more suiteblo for Bengledesh then the ona given
for developing countrios in general,' by Nortman (1980] or

Mauldin and Segel {19B6]).

Ye plen to pursue somo of these and other possibilities in

next monograph.
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Table A.1

InputsiNatural fertility pattern 1) and

the corresponding outputs, 1981

HAIN DUTPUTS

HAIN INPUTS

Age

Births tol ASFR
imoaen in |
rage gp.

CPR 1ASNFR
1981 11981

groups

tHatural

fertility
ipattern]

(]
4

1 ('000)

0.1735 |

728 |

0.75 7 0.101 1

15-19

0.3023 |

0,2999 |

d 1094 1

0.193 1 0.4033

1

20-24

0.2738

898 |

0.256 |

0.94 1

t
1

23-29

0.3791

0.242 1

617 1

0,274 |

'
§

30-34

0.3466 |

0.86 1

]
'

0.1942 |

0.246 1§

0.7 1

35-39

417 1

0,2833 |

0.0863 1

158 3

0.1452 |

0.243 1

0.36 4

40-44

0.0116 1

0.0202 |

[}
t

0.03 4

43-49

uv

1

Ul
o~

0.1

4,661 0,209

i
[
t
i

Total
" for age

Other outputs

USRI DU
i

5.42 |

43.48 |

5

e by



Table A.2

Inputs(Natural fertility patlern I1) and

the corresponding outputs, 1981

HAIN OUTPUTS

NAIN IKPUTS

fge

LPR (ASNFR
1981 11981

groups

iBirths tol! ASFR

1Woaen in |
1age gp.

1
‘

tHatural

dlertility

ipatternll

107000)

]
1

0.100 © 0.2906 ! 699 1 0.1684

0.75 1

15-19

0.2081 1

0.3875 | 1051 1

0.195 1

1
]

]

20-24

mm e e e e e e b
1 + | '

t
¥

0.94 1

0.2631 i

0.256 © 0.3642 | 863 1

-29

30-34

0.2325 |

1
+

93

1
J

0,3332 i

0.274 1

0.86 1

[}
1

0.2712 1

0.2456 1

0.7 1

35-39

0.1866 1

401

0.243 ¢+ 0.2054 224 1 0.1221 4

3

L2

0.

40-44

0.0157 1

211

0.07 ¢ 0,125 0.0271

45-49

3831 4

4,85 1 0,209 )

Total

i
4

for age
ap. 15-49 |

t - - e s = - f PRyt | [ROSPUPPE | - —— - - ——— '.—_-——_-—- !
1 ) t 1 1 [

Other outputs

6.38 |

42.83 |

-t T | e

Tr

;../!VQ...

dsaaey o b,



Table A.3

Inputs(Natural fertility pattern I111) and

the corresponding outputs,1981

HAIN DUTPUTS

HATH THPUTS

fige

Hatural CPR {ASHFR

groups

iBirths tol ASFR

iwogen in i
1age gp.

11981

1981

117000)

fertility
ipatternf]l |

0.63 1 0.1ol 1 0.2591 623 © 0.1503

15-19

20-24

0.2964 |

1
4
1
i

1081

0.3986 |

0.195 4

I

0.2704 |

0,254

0.95 1

888 |

0.3747

610 1 0.2391 )

0.274 1 0.3428 |

30-34

0.85 1

0.192 }

412 )

0,244 !

35-39

0.279 1

0.7 1

1
]

0.1993 |

0.243 1

4L-44

0.1183 |

217 4

0.3 i

0.123 |

43-9

i 200 0,015}

0.0239

0.063 4

t
)

0.209 §

]
1
]
)

Total

§.715 3

for age

gp. 13-49

Dther outputs

42.83 |

RIS



Table A.4

Inputs{Natural fertility pattern IV} and

the corresnonding outputs,{96]

HAIN DUTPUTS

HAIN TNFUTS

1
1

fige

groups

iBirths toi ASFR

iwoaen in |
age gp.

CPR 1RONFR
1981 1198!

1
)

tNatural

fertility

1
]

ipatternlV

{7000

0.2251 |

0.101 1

e
] ¢

15-19

0.1306 1

341

0.9 1

0.318 1

)
1

1160 !

0.4276 1

0.195 1

0.93 1

20-24

1067 1

0.236 1

)
t

23-29

0.3252 1

0.4501

1
§

1

0.2606 |

863 |

i
i

0.274 1

t
[}

30-34

0.3736 1

0.83 ¢

0.1982 1

: 426 |

0.2681

0.64 1 0.246 1

35-39

40-44

0.0335 |

98 3

0,09}

0,243 1

0.2 1

] 1
0.0143 1

193

‘
’

0.0248 !

0.125

43-49

0.035 |

'-_——-—-—-— ! —-——-———-'
! | [

0.209 1

41751

. Total

for age

gp. 19-49 1

mmmmmm e et e e e Ve e !
i ) i ' ' e |

TFR

CBR

Other outputs

6.5 1

44,21 1



Table A.5

Inputs(Natural fertility pattern I} and the corresponding outputs,1986

HAIN BUTPUTS

]
t

HAIH INFUTS

fge

iBirths to! ASFR

iWogen in !

CPR

CPR JASRER i

‘Hatural

i 1981 11986 ¢ 1986

tfertility
ipatternl

1 (7000}

839 1 0.1352 |

0.75 7 0,108+ 0.3072 ¢ 0.1423 1

15-19

125 70,2755 |

0.3103 ¢

0.4096 1

0.195

.1

20-24

801 ¢ 0.2233 4

0.3934

0.385 |

0,226 1

0.94 4

25-29

645 ¢ 0.2003 |

0.3523 ¢

0.274 !

0.4073

i 0.86 1

30-34

0.173 1

0.2867 © 0.3382 1 431 4

0.246 1

0.7

35-39

182 10,0869 |

0.36 1 0.243 0 0.01473 1 0.283)

40-44

22 10,0124 }

0.125 1 0.0205 t 0.1252 |

0.05 1

-§9

4084 1

0.298 !

4,66 ¢ 0.209 3

Total
for age

1
1

gp. 15-49 1

Other outputs

9.63 1

40.02 1




Table A.4

Inputs(Natural fertility pattern 11} and the corresponding outputs, 1986

MAIN DUTPUTS

HATN INFUTS

Age

iNatural CPR 1ASKFR
1981 11986

groups

SFR

Births tal

CPR

iWoeen in |

1986

ifertility
ipattern]]

t
]

1{7000)

[
)

B26 ¢ 0.1492 |

0.2952 |

0.101 1

15-19

0.1412 1

0.3935 4

0.75 1

20-24

0.3075 1 1083 1 0.2636 |

0.193

|

773 1 0.2187 4

0.236 + 0.3699 1 0.3921

0.94 1

25-29

0.4038 1

0.3385 1

0.86 1

30-34

623 + 0,1935 1

0.274

1
!

0.3356 ! 416 10,1668 |

0.2755

1
]

0.7 1

33-39

0,246 !

247 10,1181

0.53 1 0.243 1 0.2086 1 0.3059 ¢

40-44

29 10,0167 |

0.07 0 0.125 % 10,0275+ 0.1259 !

43-49

3999 1

0.298 |

4,831 0.209

Total

for age

gp. 15-49 |

e e e e e e
[ i [ [ 1

TFR

CBR

Other outputs

5.63 4

39,38 |



Table A.7

Inputs(Natural fertility pattern I11) and the corresponding outputs, 1984

1
1

HAIN OUTPUTS

HAIN INFUTS

Age

ASNFR
1981 11986

groups

iBirths to! ASFR

iWceen in |

CFR

PR

Natural

1984

a0e gp.
1 (7000}

ifertility
patternlll

1
1

741 4 0.1339 4

0.135 !

0.2631

]
1

: 0.6 3 0.101

15-19

1113 70,2724 )

0.4048 ¢ 0.3099 !

0.195 4

1

20-24

v 0,395 792 1 0.221 1

.3803

0.95 1

23-29

638 t 0.1983

0.4063 |

0.3481

i 0.86 1 0.274 )

30-34

427 1 0.1713 4

0.7 0 0,246 1 0.2834 1 0 3389 !

]
4

35-39

241 10,1154 4

0.2024 1

| E SR
' 1

40-44

0.3014 1

0.243 4

2.3

28 1 0.0139 )

0.125 |

40263 |

0.125 1

0.063 1

43-49

0,298 |

4,715 1

Total

3981

0.209 i

for age
ap. 15-49 1

PR p—— ———-—————‘-——u-_—--- ‘-——--———- '——-—_———-.—--c—---—.
| [ ) 1 [ '

©39.24

Other outputs

5.4 4



Table A.8

Inputs(Natural fertility pattern IV) and the corresponding outputs, 1986

HAIN DUTPUTS

HAIN INPUTS

Age

groups

iBirths to! ASFR

CPR

CPR IASKFR
198! 1986

tNatural

iwoeen in |

1986

Hertility

ipatternlV

1 (7000)

649 ¢ 0.1171

0.1279 1

0.2286 §

0.101

0.5 1

15-19

20-24

1192 1 0.2919 !

0.195 10,4383 ) 0.30

0.95 1

920 1 0.2366

0.4572 ¢ 0.4188 !

0,236 1

23-29

0.2146 1

' 0.83 1 0.274 % 0.3795 1 0.4109 | 691

36-34

42 00,1774

0.3347 |

0.2926 |

i 0.64 1 “0.246 )

35-39

116 1 0.0557 !

0.0914 |

t
3

0.243 1

0.2 1

40-44

0.2639 §

27 10,0152

0.0251 :

0.125 1

0.033 |

45-49

0.1261 1

4037 1

0.298 !

0.209 1

' 175

Total

for age

gp. 13-49 |

B T PRy |
[ !

T T O PR PP BRI |
[ ] 1 ] '

Other outputs

5.64 )

39.751

4



Table A.9

Inputs(Natural fertility pattern 1) and the corresponding outputs, 1991

HAIN DUTPUTS

HALN THPUTS

Age

ASKFR

1961 11991

[ — [ ——
' )

groups

iBirths to! ASFR

CFR

CPR

tNatural

woeen in
iage gp.

)
)

1991

4
1

117000)

ifertility
patternl

1
1
]
'
]
1

0.204 ¢ 949 1 0.1354 ¢

0.73 1

15-1%

0.311

0.101

1293 1 0.2369 |

0.4147 ¢ 0.4237 1

0,193 |

N

20-24

0.3898 1 0.185 |

25-29

: 744

0.5309

0.94 1 0,25 !

]
4

] )
' 1

0.274 1

'-———_—___—-I
i '

30-34

0.1504 |

47

3

0.5432 1

' 0.3366 |

0.86

448 1 0.142] |

]
t

0.4509 1

0.2903 1

0.246 ¢

0.7 4

35-39

180 &

0.3732 1

0.36 1

40-44

0.074 :

0.1493 |

0.243

0.012 |

24

0.1712 4

0.0207 1

0.05 1

45-49

0.125 4

0.4 1 4185

0,209 !

Total

4,66 &

for age

gp. 15-49 !

fther outputs

4.7 1

36,92 1



125 1 0.1804 )

910 1 0.1298 |

1233 1 0.2296 |
333 1 0.1514 1
433 1 0.1373 1

iBirths to! ASFR

iwoeen in |

117000}

1991

0.2039 i
0.4179 1
0.5227 |
0.5358 1
0.4479 4

KAIN QUTPUTS
0.3984 |

0.2988 1
0.3745 !
0.3427 |
0.2789 1

CPR TASNFR
19681 11991
i

Table A.10
0.101
o
0 !
0.274
0,246

1
1
1
i
i
i
'
)
'
1
]
]
I

0.95 1

HAIK INFUTS
0.75 1
|
0.86 1
0.7 1

iHatural
fertility
ipatternll

[}
'
i
]
'
]
1
[}
1
1
4
)
]
1
‘
1
]

Inputs(Natural fertility pattern 11} and the corresponding outputs, 1991

Age
groups
15-19
20-24
na
30-34
35-39

235 1 0.0969 !

0.4075 3
0.1778 1

0.2112 1

0.243 4

(e
ul

0.

30-44

TFR
§.71 4

32 10,0159 4

4122 |

39.36 1

CBR

0.4}

0.0279 |

Other outputs

0.125 4

0.209 |

)
4

0.07 4

1
]

4,85 1

gp. 13-49 1

Total

45-49
for age



Table A.11

Inputs(Natural fertility pattern I11) and the corresponding outputs, 1991

iBirths to) ASFR

iwoeen in |

HAIN OUTPUTS

ASKFR
11991

HAIN INPUTS

fige
groups

CPR

CFPR
1981

Natural

1991

tfertility

patternll]

B18 1 0.1164 §

0.199 4

0.2684 |

0.6+ 0.101

1-19

1293 10,2349 i

¢ 0.4099 10,4197 ¢

0.193

!

20-24

747 1 0.1839 |

0.3833 7 0.3217 i

0.256 1

0.94 1

25-29

947 10,1353 |

0.86 1 0.274 ) 0.3525 ¢ 0.5373

30-34

0.246 |

440 7 0.1399 1

0.4533

0.2869 |

0.7 1

35-39

0.2049 |

40-44

226 1 0.0932 |

0.4111 1

0.243 1

0.9 1

30 ¢ 0.0148 !

0.065 ¢ 0.125 1 0.0286 | 0.1862

45-49

4102 |

0.4 1

L7150 0,209

Total

for age
gp. 19-49

Other outputs

.71 3

36,19 1



Table A 12

Inputs(Natural fertilily pattern 1V) and the corresponding outputs, 199

HAIN OUTFUTS

ASHER
1981 11991

HAIN IHPUTS

Age
groups

ibirths to! ASFR

iWoLen in |

CPR

CFR

‘Natural

1991

ifertility

ipatternlv

(*000)

714 1 0.1018 4

0.195 |

0,2314 |

: 0.5 1 0.l01

15-19

0.4218 1 1375 1 0,2519 |}

0.4397 |

0,193 1

0,95 1

| T,
|

20-24

831 1 0.2114 |

0.4629 10,5313 !

0.236 4

25-29

393 1 0.1685 |

0.83 0 0,274 0.3842 | 0.54 |

30-34

461 1 0.1443 1

0.4484 )

0.64 % 0.246 1 0.2942 !
0.38%

35-39

113 10,0475 }

c
J

0.243 10,0926 !

0.2 )

40-44

29 10,0141 ¢

0.123 ¢ 0,0235 + 0.1867 !

0.035 !

45-49

4137 4

0.4 1

4173 1+ 0,209

- Total

for age
o gp.13-49 0

Other outputs

4,71 4

36,5 1

"



[}
1
1]
1
i
1
[}
1
1
1
1
]
]
1
i

682 1 0.0991 1

1264 1 0.1827

915 1 0.1701
467 10,1333 4

624 1 0.1377 |
238 10,0775 %

1Birthe tol ASFR
iwoeen in |
{"000)

0.3859 !
0.5362 |
0.5809 i
0.4708 i

CFR

1996
0.5584 1
0.3552 1

HAIN OUTPUTS

0.3176 1

0.4235 1
0.2964 !

0.7%41
0.3642 1
0.1325 1

ASKNFR

0,193 4

CPR
1981 11996
0.243 4

Table A.13
0.101
0.256
0.274 |
0.246

€.94 1

|

0.7

HAIN THPUTS
0,75
0.86 1

Hertilit,
patternl

‘Natural

InputsiNatural fertility pattern I} and the corresponding outputs, 1996

gr'oups
13-19

25-29

Age

20-24
30-34
35-39
40-44

™~

0.

23 10,0103 1

1
'
]
]

4.16 1

'
]
i

4215 4

33,50

[}
)
'
1

0.2279 1
0.483 i

0.0212 1

Other outputs

0.209 1

0.123

§.66 1

0.03 i

!
i
1
]
]
)
]
]
]
1
]
1
[}

43-49
. 13-49

Total
for age



Table A. 14

Inputs{Natural fertitity pattern I1) and the corresponding outputs, 1994

HAIN OUTPUTS

HAIN INPUTS

]
¥

Age

iBirths to) ASFR |

CrR

ASNER
1996

CFR
1981

tNatural

INOREN in |

1994

vtertility

ipatternll

720 70,1045 |

15-19

0.3169 4

0.3052 |

0.75 v 0,101 4

20-24

1405 ¢ 0.2031

0.195 10,4069 1 0.4726 1

|

914 1 0.1699 4

0.5614

0.3825

0.94 1 0.256 3

29-125

971 1 0.1445 1

0,86 1 0,274 1 C.3499 1 0.3821 |

30-34

400 1 0.1158 |

0.246 1 0.2848 } 0.5278

0.7 4

33-39

228 1 0.0741 3

0.243 1 0.2157 © 0.5109 i

3

v

0.

40-44

0.0099

~

0.3199 | 2

0.0285 !

0.123

0.07

43-49

4260 1§

0.483 |

4,85 v 0.209 1

Total

for age

gp. 13-49 1

Other outputs

.11

33.85 1



Table A.15

Inputs(Natural fertility pattern 111)and the corresponding outputs, 1996

HAIX OUTPUTS

i HAIR JNFUTS

RAge

CPR IASNER
1981 11994

|
L]
i

groups

iBirths tai ASFR

iwosen in |

CFR

tHatural

1994

(*000)

ertility
patternlll

645 1 0.0937 1

0.3127 |

0.2721 |

0.65 4

15-19

0.101 |

1443 1 0.20835 |

0.4738 |

0.4185 1

0.195

20-24

1

937 1 0.1743 1

0.5627 |

0.3934 1

0.94 1

25-29

0.296 &

0.5832 | 386 10,1483 |

0.274 |

0.8 i

30-34

0,3399 |

410 1 0.1189 |

0.3285 1

0.246 |

0.7}

]
)

0.293 1

0.243

0.5 1

40-44

222 10,0723 |}

0.509 |

0.2093 !

—omm—————
'

1
¥

22 1 0.0094 |}

45-49

0,123 1 0.0272 1 0.3193 !

0.065 !

4266 5

0.483 %

0.209 !

. Tatal

4,75 1

for age

gp.13-49 |

Other outputs

4131

33.91 1



608 | 0.0883 i
M7 00,1207 1
113 10,0367 |

1337 1 0.2221 |
1012 1 0.1882 |
SB7 10,1485 1

‘Births tol ASFR

iwoaen in |
1{000)

1996

0.2472 |
0.4781 1
0.6149 1
0.6228 |
0.9364 1
0.4689

HAIN OUTRUTS
CER

'-————--_—_- H - - 1 - —— - - : O - - " % M - - S - -
[ 1 1 1

]
]
)
1

0.2363 i

0.449 1
0.4727 |
0.3923 1
0.3025 |
0.09435 |

11996

(R IASKFR

1981
0.101
0.195
0.256 4
0.274 4
0.24b |
0.243

Table A.16

[l
)
1
)
1
'

HAIN JKFUTS
0.5 1
0.95 1
0.83 1
0.64 1
0.2 1

atural
dfertility

ipatternlV

N

Inputs(Natural fertility pa:iern IV) and the corresponding outputs, 1994

groups

fAge

13-17
20-24
23-29
30-34
35-39
40-44

27 10,0116 4

~3
ul

0.257

0.125 1§ 0.026 &

0.053 1

43-19

4,08 |

4300 |
34,18 1

]

0.483

Other outputs

4,173

B L (O SR RIE R R PUpURUOI RIS PUPIPU IS PSRRI PR RSUUY PR |
i 1 1 ) ' t |

for age
gp. 15-49 |

Total



0.097 i
0.191 3
0.1249

130 7 0.0386 ¢

975 1 0.1429 |
3971 0.1024 !

1Births to: ASFR
671 !
1299
b6l

iWoeen in |
1 17000)

0.3607 1

0.5363 1

0.6429

0.671 4

0.6138 1

0.5931 4

0.3823 ;"“""“-

CPR
2001

HAIN GUTFUTS

0.323 1
0.430¢6
0.4048
0.3704 |
0.3013 |

0.155 1
0.0215 4

0.125 1

CPR IASKFR
1981 12001

0.101
0.193

0.236 !
0.274 |
0.243

0.246 1

!
]
1
1
]
1
1
1
1
+
t
1
i
1

Table A.17

HAIN INFUTS
tNatural

fertility
ipattern]

0,73

|

0.94

0.86

0.7 1
0,34

-39

Inputs(Natural fertility pattern I} and the corresponding outputs, 2001
o

2u-24
25-29
30-34
40-44
45-49

10,0052 !

-3

0,03

3.51 4

4149 1
| P |
30.08 &

0.563 |

Other outputs

0.209 |

4,66 |

Tatal
for age
gp.13-49



Table A.18

Inputs(Natural fertility pattern If) and the corresponding outputs, 2001

HAIN OUTPUTS

HAIN 1KFUTS

Age

iBirths tol ASFR

iwomen in i

CFv

CFR VASHFR i

1981 2001

1
t

‘Natural

200

fertility
ipattern]]

1age gp.
1 (7000)

645 1 0.0932

0.73 1 0,101 3 0.3103 10,3605 4

15-19

1254 © 0.1844 1

0.4138 + 0.5336 |

0.195 1

20-24

942 1 0.1381 |

0.256 10,3889 1 0.4404 1

0.94 3

25-29

638 1 0.1205 1

0.6693 1

a8

LUl
M

' 0.86 1 0.274 1 0.

30-34

0.24b !

381 1 0.0983 |

0.614

0.2895 1

0.7 1

35-39

1771 0,0524 i

0.243 7 0.2193 1 0.46027 |

3

Ll

0.

§0-44

20 10,0068 |

0.3872 1

0,029 1

i 0.07 1 01251

43-49

0.563 |

4.8 7 0.209 1

Tatal

4037 |

1
L}

for age

gp. 15-43 |

eme e e e e e Y
[ ' ' [

Other outputs

3.47 1

29.42 )




0.0B2 |
172 1 0.0511 |

0.3995 |

980 © 0.1434 i
bbb 1 0.1257 |
394 10,1016

367 1
1288 + 0.189%4 |

iBirths to! ASFR

ixosen in |

CFR

0.3702 |
0.5345 |
0.6395 |
0.6634 |
0.6121 |
0.6017

2001

HAIN QUTPUTS

0.2128 |

0.0277 1

0.366 |

0.2767 1
0.4236 |
0.4001

0.2979 3

CPR 1ASNFR
1981 12001

0.243 4

Table A.19
0.101 !
0.195 !
0,256
0.274
0,246 !

0.5 1

HAIN INPUTS
0.65 1
I
0.94 1
0.86 1
6.7 1

iHaturail
fertilit
pattern]ll

d
[}
L
[}
Ll
i
t
]
]
]
]
)
{
1
1
]
1

Inputs(Natural fertility pattern 111)and the corresponding outputs, 200§

groups
15-19
25-29
40-44

fAge

20-24
30-34
35-39

18 70,0059 |

0.563 |

ul
o~

0.1

0.065 !

43-49

3.5

4085 |
29.62 4

i
]
1

Other outputs

0.209 ;

4.715 1

[}
)
1
]
:
1
1

gp. 15-49

Total
for age



Table A.20

InputsiNatural fertility pattern 1V) and the corresponding outputs, 2001

HAIN OUTPUTS

CPR {RSNFR

1981

HAIN INPUTS i

Age
groups

‘Births toi ASFR

1Moezn in |

CFR

Ratural
Hertility

2001

12001

a —

oo
P=3

o ©

o -

n —

o>

=

c

=

>

—

ey

o

o

0.4002 | 472 1 0.0682 |

t
+

0.2403 1

0.3 ¢

15-19

0.101 3

1268 1 0.1864 |

0.5804 |

0.4566 1

0.193 1

0.93 1

20-24

0.4807 1 1057 70,1807 |

0.6639 |

749 1 0.1416 |

0.65 1

0,399 |

0.274 1

0.83 1

30-34

442 1 0.1141 ¢

0.579 1

0.3076 1

0.243 1

0.246 |

0.64 1

33-39

40-44

13 70,0335 4

0.4965 1

0.0951

0.2

21 30,0071 1

0.3663 |

45-49

0.0264 1

)
t

0,125

ud
ul

0.0

4162 |

0,563 |

0.209 i

4,175 4

Total

for age

gp. 15-49-!

———————!
'

TFR

CBR

Other outputs

30.18 1

3,56 1

W _/~w.._
TR i SO 8
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