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Thiefreportfuevelopo end demonetretee some of . the epplicetionekofq
p 'del for the projection of populetione over tine. Th. com- ;i

of routine populetion projectione required for long tern plenningf

_decisionmaking and may find ‘use ‘in AID and in other agenciee concernedm,
with internetionel development, populetion growth, and femily plenning,ﬁ
This demogrephic model wae developed by T. Peul Sehultz to fecilitete -
research underteken for the Agency for International Development, Office
of Population, under contrect csd-2533, and wvas progremmed by Kenneth

Maurer. The central objective of this research project is’ the integra—
tion of a theory of fertility end femily behavior that. ehould feeilitate
underetanding and. resolving of populetion problems in developing countrieerf
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The purpose of- this report is to make accessible an- adaptable

and’ the'initial population, the program then computes mostpgener
desired- demographic characteristics of the population over time, 1 .
cluding the ‘average number of children born and surviving by age to1 g
women of various ages. The’ fertility ‘and mortality trends may be made<
endogenoua to a model of populatlon growth, as is done in Section III
where age-specific birth rates are made a function of the average T
numher of ‘1iving children the group of women has. The' user may
flexibly add his own subroutines for linking the projected population
structure to labor force participation, migration; household savings'x.
demand for educational family planning, and health services, and the‘
like, as needed’.

A number of examples show the use of the program and the signi-
ficant differences between "stable" and actual initial population o
structures ‘for the purpose of~ generating policy implicationa aboutﬁthe

interactions between the’ "demographic transition" -and ‘the developmentwu
process.:

Starting with a "stable" population, any broad decline in aga-
specific mortality rates creates»a prompt ‘rise in population growth
and" an extended rise 1>the dependency ratio.' This increased economic

Iburden?on the society s adult population reaches a peak after”about g
D20 ye s’ if the new lower 1eve1 of mortality also stabilizes af _r

,traditional surviving family size goals dependency ratios decline
1about five percent in o decades.»




”reapite is followed enortly by a’ resurgence An. crude birth rates’
as the children born before the change in reproductive;goals
grow up and enter their childbearing yesrs.ﬁ Thiv,resurgence
gradually subsides after 20 yeare as thi&smaller”"post-transition

and the extent to which they reinforce one another.‘ For example, if
a drop in child mortality coineides with a (postwar) baby boom and N
is then followed by a sharp decline in age-specific fertility,u_,n. L
decade may follow when changes in the age. composition will contribute
to an increase in crude birth rates and the natural rate of population
growth even though age-apecific birth rates may continue to fall.

| _ The population of Bangladesh may for many reaeons be typical of
that of low income countries with very high child mortality and a.
5youthfu1 age structure. In Section III. Bangladesh exemplifies the
;differences between "stable" and actual population projections.
_Initially the society beara a very heavy dependency (child to adult
'ratio)iburdsn that appears likely ‘to grow. lese burdensome in the
future even‘if only a modest decline in age-specific birth -rates

C AHowever, thia reduction in. the dependency retio is likely
5to,coincide with a eubstantiel increase in the rate of population
fgrowth and perhaps even’ parsllel an increase in crude: birth retee,J.
the age composition becomes more heavily concentrated in the ehild-‘,
bearing years. Although more effective birth control may speed the
decline in birth rates and eecure a larger ultimate decline in crudeg
birth rates. given the assumptions of the model, a. reduction in the
surviving family size goal appeara to; be eesential to any subetential
slowing of population growth in Bangladesh and countries like it.r
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1. INTRODUCTIO)

v-specific birth and death rates, and, if known. additional optional
information.' The program then computes the demographic characteristics
of the population over the requeated planning horizon. A special feature
of the model is its estimation of the average number of children borne
by women of various age cohorts and the avcrage number and age distri-
bution of those still living. Furthermore, the time path of age-
pecific fertility (and mortality) can be defined as an endogenoua
function of such variables as target family size, surviving family
size, and the effectiveness of available birth control (that is con-
traception combined with abortion). S
Section II presents a mathematical description of the demographic
model as well as. a brief guide on the program's operation. Section IIT.
gives a number of examples of how the program can be used to explore
the underlying intricacies of hypothetical population change embodied
in alternative assumptions. Exercises are also performed using actual
data from Bangladesh to illustrate how the program can help .isolate
deficiencies and inconsistencies in demographic materials.’ Section v
discusses- several policy conclusions that follow from these. illustrative
?exercises. Appendixes report in detail ‘user information and’ options,
a test problem, mathemarical approximation procedures, and a full
printout of the program.



II. A DEMOGRAPHIC MODEL AND PROJECTIO! PROGRAM

"Mmmmusnns OF DEMOGRAPHIC VARIABLES: A MODEL

To describe the growth ‘and change of a populntion within a untho-ié
matical framswork, we needed certain restrictive assumptions. Thc ;
model is limited to a single population, distinguished by age but not
by sex. Although the absence of interaction between male and female
populations leads to certain inconsistencies, the simplification in
terns of mathematical formulation and required data make this aslumef'
tion delirable.l Within this framework a number of conventional demo-
graphic terms are defined in Table 1, and their 1nterrelntionah1pl'at§-
stated here to facilitate a mathematical description of the devu;dﬁi§§t1
of a population over timo.z First, let &x(t) represent thi nuﬁbetféfj:.
persons aged x at time t, for which it is assumed -

osz(a<- Q)
ilin z (t) -z o for some ° fixad Wy 0w < m '(2)
z*‘;%(t+u)”3"£x(t)‘for'lll u>0. o f??

»  6||“|9£10n (1) precludes tho‘pq-oibility of negativa" or. 1nf1n1te.
_'populations, and assumption (2) assures that no peruonuqu:vivps,beyqnd

1'l'o evaluate the relative composition of a population by male and
female components, a separate projection must be performed for each sex.
The inconsistencies of such independent projections, the cases in which
the independent approximations are accurate, and the necessary data and -
assumptions for simultaneous projections of both sexes can be found in . -
Keyfitz, 1968, pp. 271-319.

2A11 symbols used are defined in Table 1. The symbols for con-
ventional life table functions, defined by (1) through (9), follow
the notation used by Coale and Demeny, 1966, pp. (38)-(39) with two
exceptions. First, the argument, t, has been added since vital rates L
are allowed to vary with time, unlike the case of a stable population. f:
Second, the normalization rule £, = 100,000 has not been imposed, but.
rather Lx(t) is the actual number of live births at time t,



}"l‘heege-epec:lfic mrt:el:lty rete betveen egee x end m !o:
;.’1>1>9,reonl aged: t: time‘

f"f"rhe probability thet: a pereon eged x- et tine t will dieJ
__before ege :rh\‘

.('Thg number of pereon—yeare temein:lng to bg live:" by pe -
;j,azed et' t:l jt;:.? , - .

:'Th verage number of yeere of ufe remeining for. pereon
seged x et. time t:. -

'u'l'he:.number ‘of . femele children ‘bomn to women ‘aged:
. t between ages x. and m

-'rhe ege-epec:lfic femele birth'_ ete for women eged x. bet L;tile
t: between egee x end x!-n S

",An ege dietribution weight between zero end one. choeen
’euch ‘that
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fe (t:) -;T (t:)/z (c) | o

‘4‘?5f' 50y (10

__~Fron‘v(3) end ~(4
there exiete a iveight, 0% (t), between

)‘we note that for eachlxset of : valuee of n, X, and t

v zero and one, such that

L <=> - n{z S(thn) + o (t)[z <c>-z <:+n>1} 1)

[f the mortality rate 13 constant between ages x and x+n, then the value
’f n (t) w111 decreaee from 0.5 when theg.ortal:l.ty rate is zero'f- 0.
|pproximate1y 0 475 as the nortality ‘rate approachee 300 per thousand.:
Jalues of n® (t) outside this range 1np1y thet deaths between ages x

md xn ere concentrated heavily near ege x when ox(t) ie,;lotv‘ot
rO-n vhen o2 (t) is h:l.gh. At ages lese than five yee‘ 1 de

r.o be low. SR ) ,
S Ul:l.ng definitione (lo) through (6) we then,derive the ollowing;.}
relet:lonehipo :



an

’ L l-n u (t) n (t)
m(t-h\) - L (c) 1+n 1

aning doﬂncd t:ho rchtionahip botween popuht:lon md mrtllity.
- wo ncw lpecify the ulatioﬂnb:l.p ;'ctwun popuhtion and fcrtiuty. ‘Lat

B (t) rcpruont: the mmbcr of femle birthl to: womn aged x at time t,
‘botwun ages 'x and rl-n 1 The ag\\-opce:l.fic foreility ‘rate :ll then dn- -
ff:l.ned as’

L BOLLEO @0 gm0 a6

- ‘and‘“' h""""‘l'"‘unber of puuonl agcd 0 at: tiu t :l.s euctly the mnbar of.
"’ciu t

2, (c) B (c) f. (e) L (e). an.
; nx ;n - L
‘ne pattcrn of popuhtion grcwth ovor time is;. tharofou. conplctcly
-'doumnad by t:ho tnit:lal population sty u:tur:_ v L (0)}, nnd tho vnluu
of the weightl, { c (t)}. aae-lpccific nortant:y utu. n‘(t)}. and
"ago-lpcc:lfic fctt:l.l:lt:y rates, ( £ (t)}, over t::lu

llu otdor to obu:ln th:l.o value, ve. havo uluud a sex utio at - o

’b:lrth of 106 males per 100 females, or spproximately .485 female birthl

*per ‘birth of either sex. Where b:l.rt:h nul are avd.hbh by nz, lueh
an’ spproximation is not necessary.
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For'p purposes of projection, n is assumed 0 be .one

”*u‘ .o{' (t) (t) |
1+[1 u (t)] m 1(t+l) , X Z 0 (18)
a9

‘ ,"l('c,+1>] o (t+l) R

_Although this allows the projection of; values of L (t),tthe actual
lobserved population is more‘properly represented by the value. of Ak(t)
_The ratios 1L (t)/ l(t+1) and A (t)/1 x+l(t+l) however,.will
}differ significantly only if the ratios change substantially in less

none period‘_ In such a case, the second ratio will lag the first~

;in adjusting.x¥To compensate for this lag the program substitutes a
;combination of‘the current year and the previous year in place of

‘equation’ (19)

ey



35The ata ecessary for the projection are the initial age distributionf

'1of the population, { A (t)} and the age-specific fertility and
'schedules, { f (t)} and { m (t)} ‘for the period of the’ projection.

DESCRIPTION OF THE COMPUTER PROGRAM FOR POPULATION PROJECTION o
‘The:hrogram first ‘reads all control cards, which specify the title

of the projection, the form of the data on initial population size, ,ffr
.fertility, and mortality, the- period of the projection"and any optional
ffcontrol parameters. If the user has supplied initial fertility or mor--%

'talit 4rates for cohorts broader than a single year, the rates given

- 1 0 b .65 b

3 4

51’ 2, 3 4 and bl

- 1 83,,b'

1It is assumed in the program that 1“x(t) = 0,5 for all. ages x> 1.

'For ages less .than -one year and for one :year, the program assumes that
o(t) = 0,35, and al(t) = 0.42 uniess the ‘user supplies other values

for these parameters. Although these default values are arbitrary, they_
are of plausible magnitude for moderate to high mortality levels and. .-
are approximately equal to the values used by Coale and Demeny, 1966

P (20) in the construction of their life tables., N .

: These values are arbitrarily chosen to approximate the decline in
mortality rates between ages one and five.. : They were chosen such that, -
when a slowly growing stable population is. considered the aggregate
mortality rate 4m1 is equal to the sum jthe individual year mortality
rates 1 1, 1mz, 1 3, 4, weighted by the corresponding populations. i




initiel pepnletion eize ie given for eohorte broader than a single year,
f'\.'the popuietion of each cohort is distributed across the individual yeere"
“.of the cohort as if the entire cohort arose frou a stable population
therecteri:ed by the initial mortality rates given and a growth rate

.{R.]' If the user does not supply a value of R, the program first die-»

. tributes the population of each cohort. as 4f R'= 0, then celeuletee the -
* growth rate implied by this population distribution and the initial =
'j fertility and mortality rates, and finelly redistributea the populetion
of each cohort using this derived velue of R. For most casee enco,
the estimated value of R chengee by leea then one percent when edditionel

,_iteretiona of this procedure are performed.
The user may enter a description of the "everege" family, thet 18,
the average number of children ever born and the averege number of
surviving children by ege per woman of a given ‘age. If these- dete ere
ot eupplied, the progren eetimtee this deecription on the aeemption
:thet initiel fertility and uortelity rates have preveiled for. peet
,gf:generationa. After printing the initial data, the program pro--
;\jectl the changes in the population by one year intervals until the data
‘ vheve been calculated and printed for the leet yeer of the projeetion.
o . The following is a brief deecription of the actual projection of

e populetion from one year (t) to the next (t+1). The, firet step in
'};j.f,the projection is the eveluetian of eny ueer-eupplied fertility or
:'nnrtelity functions, fertility ftnctione being evulueted firet if both
: ere im:l.uded.2 A typicel nortelity eubroutine night redefine nortelity

IA etable populetion results from ‘constant age-specific: mrtelity
‘rates and a canetent 3rawth -ete over a long period and can be charac-

| _“rired by (t)ln (t)

-R
L (t) - ; (t)e‘ W & P
= x-1 nl1 18118y (¢
" Lotka referred to such a population as Malthusian, reserving the term
- ‘stable for the special case in which the constant growth rate results

from the prolonged prevalence of constant age-specific fertility rates.
~ See Coale and Demeny, 1966, pp. (9), (10)

. 2!’0: a description of several alternative ‘methods of projeeting :
,mrtelity and fertility schedulas, see Shryock et e1., 1971, pp. 771 !!.



fratea by either an assumed functional relationahip of ‘other variablaa -
1or‘ imp1y by changing progressively from an initial life table mortality
" neu'mortality level as shown in Appendix B. Pertility may be

fdir‘ tly:related to exogenous variables, such as family planning pro- N
Egram inpute. or to such endogenous variables as family size, as ahown
”in Appendix B. After new ‘levels of mortality and fertility are deter-
fmined- the'program proceeda to -update the description of the "average"

'famil' aa»deacribed below. The number of women of each age is replacad

'by the survivors who vere one year ‘younger in the previous year. accordingf
to fcrmula (18) The total number of births is then calculated by
1equation (21),: and the population aged leae than one year ie derived

by equationi(ZO)

The description of the . "average" family includea the total number
of live. births per woman and the average number of- eurviving children
pér woman by the children 8 agea. The average number of birtha per
woman is calculated by adding the age-epecific female birth rate (the
‘number of live female children born per 1,000 women of a given age) to
the previoua total number of birthe per 1, 000 women of’ the correeponding;
age. The average number of children aged lese than one year ia ca1cu-~
lated by reducing the number of new birtha per woman of a given age,
ia done for the entire population in equation €20). _For older chi dren,v
the average number of eurvivora ie calculated as in equation (18) Thus
the average family eize ie eetimatad, as well as its age diatribution :
and mortality experience.' Although the distribution of familiea about
thia average can not be inferred directly from the model,; the dietriburn_
tion may be approximated by meana similar to those described in: Appendix;
c.

vThe projection for a new year ‘has now been completed. and, if the
;uaerihaa requeeted output for- the year, the program prints data on tha
5 ojected population. ‘The output includea the title, year of projection,
; aunmmry deecription of the "average" family, and the following data -
3for both the entire population and for each age group: population.v
ﬁpercent of the total population, change in population, rate of change,
lnumber of birthe, fertility rate, number of deaths, and the mortality _f
vrate. The ueer may alao requeat that the following aummary atatiatica,




;be calculeted.ﬁ i
‘average age of the population, the dependency ratio ,nunbe”:offpereonej
eged under 15 or over 60 per person aged 15 through 59), the expecte-s7
tion of 1ife at birth ‘the birth-woman ratio (the number of birtho perf
woman age 15 through 44), and the childdwoman ratio (the nunber of |
peroone less than age 5 per woman aged 15 through 44) The. program
then continues with the next yeer 's projection until the period of
‘projection.is completed, et which point the program either begins to
;reed inotructions for. e new projection exercise, or terminates.‘,g; -

1Some aources define: the dependency ratio, birth-woman ratio,pand

fchi1d~womnn ‘ratio in terms of different denominator. .age’ groups., The
econvention adopted here is that used by Coale and Demeny, 1966, '
Pp..(38)=(39). .
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. I11. ‘USE OF THE POPULATION PROJECTTON MODEL

To i11ustrste ssvsrsl of:ths possible uses' of the projection msdsl

“the previous s‘“tion, we report two sets of exercisse here
§ :initislly "stsbls populstion structure is projscted for 100

' yssrs under slternstive assumptions snslogous to those associated with

the "dcmogrsphic trsnsition" appsrently occurring todsy in most low .

income countries. Second, contemporery dsta for Bangladesh sre used
to generste an initial populstion'structure ‘and vital rates from which
50-yesr projections are ‘traced out. Recall that the mcdel retsins
only the femsle population' hence, ’desth rates are for women, snd '
birth rstes are for femsle births pér thousand woman-years lived in
the specific ‘age group.

STABLE POPULATION PROJECTIONS

The method of achieving the initisi,stsble population structure
1s deseribed in Appendix B, Briefly, the regime of mortslit" “’1’. from
Coale and Demeny "East" life table 1eve1 11, and fertility is esti- |
msted for East Pakistan circs 1966. These values were projectsd for

200. ‘years’ to obtain an spproximstely 'btable" population sge structure.2
The initial population is summarized in stle 2, The sslient festures
sre a 3 17" percent snnusl rsts of populstion growth, a high crude birth
rate of sbout 52 per thousand, and a high crude death rate of 20 per |

1These life table mortality figures are used to obtain a single
consistent schedule of mortality approximating the mortality experience
of East Pakistan. Most life tables, however, are drawn largely from
American and European experiences, beceuse of the availability of more
reliable records for these regions. Such mortality schedules, even
~ when matched for overall levels of mortality, may seriously underestimate
~ the child and infant mortality rates actually found in less developed
countries. For a comparison of both UN and Coaie and Demeny life tables
with such high mortality rates, see Adlakha, 1971.

2The percentage distribution of the female population by age _
. changed over time only in the third significant digit after a century. -
_ Changes in the projected age distributions may therefore be attributed .
" only to assumed changes in vital rates during the projection period.
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/ PROJECTION OP INITIALLY STABLE powmmw‘

v)'Total ... Mortality
Population ST UYRate

(p.rcent) . ‘.(per thouaand fémnlee)

Sy

fﬁléiz“ 2osuool
16,488

15_033;
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1o 558
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“Crude Death Rate: 20 18
" Dependency Rntio.j" 1 016

1 b!hnnlc births per. thouaand wdnin-yearu 1ived 1n
:glpocific age group,




lthousand. The ratio of dependents to adults of economically active
ages is about one, there being some nine children 14 ears of age or
younger for every ten adults between the ages of 15_ : f

The first set of projections of this initially stnble population,
reported in Table '3, presume no change in the severe initial regime',‘.'
of mortality summarized in Table 2. The Anitial level of fertility is
consistent with average completed fertility of about seven live births,

“with: only five children, ‘on- average, surviving to the mother 8 50th
birthday (see Table 7; line 3-A) It is arbitrarily assumed that
parents shift from their past accomplished family size goal of five
living. children: to a new goal of four ‘living children. Alternative
assumptions are explored concerning the availability (and use) of birth
control methods to reduce: the initial high fertility 1GVOLB. The no S
birth control case (Table 3, case A) reflects essentially no change in
initial fertility behavior (or family size goal). The 50. percent '
effective birth control case (case B) represents the probable contri- .
bution of traditional ‘folk methods. of contraception and abortion.‘}Theﬁ
99 percent effectiveness level (case D) is intended to represent the -
opposite extreme of the highest probable level of modern birth control
'effectiveness. Mbst populations would fall somewhere’ between these
extremes of 50. and 99 percent birth. control effectiveness, depending
on their educatiou, private sector response, public policies to sub-‘
sidize the spread of birth control information, services and supplies,
and, of course, the legal and cultural attitudes toward fertility
regulation.1

The population projection model integrates the cohort estimates
of- the number of children 1iving, surviving family size goal, and birth
control effectiveness to compute for each year a birth rate for each
4age cohort of women. Specifically, the average number of living ;b ,
children for each cohort is assumed to. be the mean of ‘a size distributionf

L 1The value of birth control effectiveness is actually the product
‘of two distinct values: the technical effectiveness of the particular
»;xcontraceptive method and the proportion of women who use the particular
" .method. Thus a particular level of birth control effectiveness could be
‘ffobtained either through the introduction of more effective contraceptive
-;ftecnniques or through the use of existing techniques by more women.‘
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‘Table 3.

PROJECTIO'vOF INITIALBY STABLB POPULAIION.
: SURVIVING EAHILY SIZE GOAL OF FOUR CHILDREN

ASSUHING CONST!NT HDRIALITY AND

, SR 3174 3,17 3. 174 3,174 3.174 - 3. 174:f4
S0% Effective. Birth Control 3.174 2.686 2,781 2, 847;‘52’779 2,697
X 'OZ-Effective Birth Control 3,174 2,320 2.502 2. szov»{2.4851} z 341
D. | 99% Effective Birth Contfol 3,176 2.240  2.444 2512 2.421. 2.26h

. NoBirth Comtrol:  '°+% 51.47 - 51.47 51.47 SL. 47 51,47 151.47:
B, 507% Effective’ Birth Control SL.47 * 45.60  46.82° 47.75 . 46.93 " 46;

c. 90z Effective Birth Control 51.47 41.19 43.53° 45. 18 43,52 421 4

:éz Effective Birth- Control 5147 - 40.24 (4285 44.65 42, 79 4l.29

o - Birth Control“ , 1.014
Effective Blrth Cont;ol
ective Birth Control

“ective Birth Control

1. 014 " 1. 014 1 014 1 014

Cruue parcn Kace \per tnousand population per year)
51 47,

41 10*;t’

Dependency Ratio (Persons less than 15 and over 59 to personsvls.to:59
L. 014

1 014
104" ~.966 5925 © .893 el en3
1014 7 L9297 861  .808. .84l g4l

1. 914,, 921 .847  .790 .826,, ©.826

Population Growth Rate (percent per res

2 2973j;h1_,f1".fﬂ +226
72,217 2.160 121357 2.13

‘1,014 1. 014'

“Le13 0.9

i"33257 :.845;5 849
L.817 831,
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: of nmbers of living children to dif 'ring frequencies of womsn in
;,that cohort. This size distributio 12 approximated according tom«
formulas described in Appendix C,_yOnly the frection of women with
,;more living children than: the specified family size goal are assumed

to. adopt the available means of. birth control.; Hence, the model

assumes. .no. birth spacing or delay of marriage but only the epplics-.
tion of, birrh control to. prevent all further births to: a growing
- share of; .each. cohort as. it- ages.¥r Birth control: effectiveness 1.
defined to. include any; combination of.. institutional (for example.
marital separation) biological (for example, prolonged lectation),
_contraceptive, and abortifacient measurea that . reduce ‘the- initial age-
~specific birth rates. by the, particular percentsge. For example, if
_half of the woman .aged- 35 to 39 had more: than. the target four. living
.children and adopted 2 50. percent effective. birth control method the
>entire cohort would report a birth rate 25 percent below, the initial
level, that is, 78 ;female births per thousand woman-years.- (see Table
2). .
With no birth-control (case A) the initial stable population
is. preserved by definition, but as more effective, birth control 1is..
,adopted, the birth rate and. population growth rate: diminish.,; x-~
tremely. effective ‘birth control. (99 percent) leads.to; a’ reduction in
-the.birth rate of about a fifth .8imilar: to the: shift in; family,size -
goal. . Mbreover, population growth slows«by about one-third. A di--
tional birth control method (50 percent effective) achievas about halfﬂ
1of thase. declines in. vital rates.

The time paths of slowing population growth :and: reducing the birth

rate are, however, predictably irregular. A sharp decline occurs in
the firstafive years as fertility ia curbed in response to the modi-
.fied family size goal. After five years, birth ‘rates rebound for
.another‘decade and only thereafter slowly subside to the trough

llt ia possible, with very effective birth control and severe
;child mortality, that a large fraction of a cohort of women would
5adopt birth control as their 'family size goal changed, and then as
2~they experience losses among their children they would return to child--

'bearing to replace these losses from, say, a cholera epidemic, .
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achievod in the earlier period. The logical consequence of f‘A ’ w‘,
composition changes after a sharp drop in fertility can be attributed
to the relatively rapidly increasing numbers of young women reachingk s
childbearing ages from the cohorts born before the decline in fertility;;
Fifteen years after the change in fertility occurred, the relative jf
size of the cohort of women entering into the childbearing yearavbe-"
gins to decrease, sending the birth rate down again toward its neW‘fi
stable level. The dependency ratio lags behind the birth rate, reach-
a low 15 years after the change in fertility goals, and’ thereafter \
oscillates toward its new equilibrium value

The second and third sets of projectione trace through the impli-

cations of a reduction in the regime of mortality. ] :
decrease in death rates is limited to the’ chilffpopulation*less than
age 5,2 vhereas Table 5 reports the perhaps more typicai road reduc-‘
tion in mortality regime observed in Europe, which benefits persons

; fchangea

of all ages. For an approximate replication of the substant(
in death rates that have occurred in low income countries from 1930
to 1960, the initial regime" (Coale and iemeny”?1966 MEast" 1ife tables,
level 11) 1is assumed to improve n" qual proportionate steps in the
first decade to "East" life table :
»'stabilizes at level 18. This:

evel 16 and in the second*deeade

3 three out of ten children die before reaching their fifth4birthda o
whereas nine out of ten reach this age based on the regime of mortality5'
obtained after the 20th year of the projection._

With no change in the initial age-specific fertility ratee the
crude death rate drops from 20 per thousand to less than 15-1in ten

1This delayed consequence of the drop in fertility can he seen
today in Taiwan where changes in only the age composition would account
for a 23 percent increase in crude birth rates from 1970 to 1980 1if ‘
age-specific birth rates would not change from 1970 levels. See
Freedman and Sun, 1971.

2Thio pattern of improvement in only child mortality might occur
if preschool and infant nutrition and health care were given priority
in low income countries.



Table 4

PRDJECTION OF INITIALDY STABLE POPULAIION‘r
SURVIVING FAMIEY SIZE GOAL OF FOUR CHILDREN .-

— Elapsed Time (years) SRR
a=;;15-'k 200 .30 ,ﬁ~g*40' f12#§9';fﬁ3‘% -

oaiwe

iNo Birth Control o 31}014\”1 026 1 051---1:078 -1,
%501 Effective Birth Control
by %902 Effective-t ' 11.1 -

A gﬁ§991 Effective Birth Control 1

N . Population Growth Rate (percent per year) . L
ﬁéd’”rthKCOntrol 3 174 . 3.359  3.460  3.465 " 3:494 3.531 3.57L. ‘3”588; 3 602,
502 Effective Birth Control 3.7 2, 846,__3}028v¥;3,09sv.'3,046‘;ﬂ2,994:¥,3 002 2. '
90% :ffective Bifth Control  3: 174'j’2 462 2,723 2,838 2.712 2.59% 2. 583 2. sso 43
99% Effective Birth Control 3.174 2. 378 2.659 _2L7853"2.64. ;_é,slljf;z,ggs;x 2.453 'z b

, Crude Birth Rate (per thousand population per year)
No'Bir'th Control - - 51.47 Tt 17 150.56 49.89  49.61 £ 49093 50.25 750,33
1rch'control 51047 45.30  45.86 © 46.04 4493 4447 “44.59 4459
‘ ve Birth Control’SI.47- “40.90 4253 43.40  41.43 40.45 40.48 4035
‘99: Effective Birth Control 51. 47 39.95 41.84 42.85 "40.67 39, 59” 39 61;j§39 44

B ?f—vép:egqeiaéy _;_tati‘o‘ - (Persons less than 15-and over 59 to:person

-1.014

.976

.956
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_f_frm.mcnon" or”m:m:mvz smm popumxon , ASSUMING DECLINE m uomu.mr AT ALL AGES,"
o SURVIVING FAMILY SIZE GOAL OF FOUR CHILDREN L e S

l5:'-Ell’sed T:I.ne (yeats . :

| 45. 82::.; 45,97 44,81 .2




; approximately;“’ ilizee-at’lB per thousand after 20 yearu.

~fgrowt by about,one-fifth in five years.; An intermediate-term resurlg

as.in Table 5 but the femily size goal of parents shifts now

el 1For example, women age 30 to 34 had borne 4, 739 children of which
ﬁ?only 3.532 survived under the initial regime of death rates, whereas
5}3 942 were living after 30 years of the projected mortality decline.

R 2See evidence of this point for Punjeb communities of India in
.fwyon and Gordon, 1971, Chapter 7.
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PROJBC].‘ION OF INITIALI.Y STABLE POPULATION';"

a-asie 6

ASSUMING MORTALITY DECLINES: AT ‘ALL “AGES AND

SURVIVING PAHII.Y SIZE GOAL OF THREE CHII.DREN

Elapsed 'I‘:I.me (years)
‘.~15i L

QNo‘Birth Control V; ;ﬁ
§5°,”3ffective Birth Controli
igozbﬁffective Birth" Controlé;
997 Effective Birth-Control . !

jNo Birth Control

juo Birth:Comtrol . -~ °  3\174
.50%° Effeetive Birth Controliel3:1iﬁ
;901 Effective Birth“Con:rolA ;fi ’
‘997 ‘Effective Birth. Con:rolg-:k

- 51.47
51.47,
51.47

‘1. 014

| 2: ooz,

51 18
..»42, 57:
:‘36'02"

';jV51 47;

1 014_;
L - 1 0143j
- 1,014

3 623
3 087 7
‘2. 703-7;_“
2. 623ﬂ;§

'3; 441; ‘3. 600
121693 2.969 -
12,12572.513"
;2 417

’50 56{;
43.66
38.64..
37558

49 88 49355‘ -
44:24 542592;‘
40.22 j; a
39,39

41;so
- 35.63
34 31

4. 84
35,92

734,59 34 65

Dependency Ratio (Persons less than 15 and over 59 to,per on f“

1 076
.884 -

752
.725

'1.090
.921
805
ez

1.093 -
i;f923

805
780 -

1 097
-.917
.797 +815
}'772 ﬁi;Lt: ;

1,025 1.049 ‘1. 098A_¥i 9
953 .92 -
.898  -.814

.886  .793




t6 three Iiving. childzen.l With highly effective birth control (99
;percent)“the crude. birth rate. dropa eharply from 51 5 to 36 6 in five'

th 1 .3:4n; the eubeequent ten yeare only to fall
nﬂ4 after another 25 yeara._

The dependency ratio alao drope

:of'aurvivingvfamily aize and completed fertility fo:idifferent agedwﬁm
gcohorta during eeveral of the projectione. For example, with thef”f
broed drop in death rates- and the moderate reduction in family lize

goal, a 90 percen',effective regime of birth control reducee completedh:

fertility for women'between the agee of 35 and 39 from six to five
birthe in a decadf;(Caaee A through C of Table 3), the number of living

children theee women ‘must provide for on the average decreaeea from
4 33 to 3 63. Several decades muet elapee before older cohorts
are able to ecale down their completed reproduction toward the. new.
goa1.§

v The implied age-epecific birth rates that underlie some of the
stable population projections are eummarized in Table 8. As aeeumed
in the model, ferti ity reduction occurs by means of edopting birth
: "Xterminate further childbearing, rather than by delaying the |
‘initiation of: childbearing and epacing of birthe. The reeultant re=

ductione 1n! age-epecific birth rates are concentrated at older agea
and parallel declinea in: Taiwan and: the United Statea rather than
thoee in countries where marriage has been delayed (for example,' v
Ireland or Korea) or where married women heve played only a limited
role in the nonfamily labor market (for example, The Netherlande)

PROJECTIONS OF THE BANGLADESH POPULATION |
The °°°°“d set of population projectiono ie baeed on eatimate:“”" ;

of the population structure and vital ratee‘f L;;: stan dn
years:1962-1963,  Table 9 sumarizes. the init_,vx”:_“:fﬂ‘gbfy.

i .
Ciar

“‘.:}Ihe no birth control or ‘no change in fertility caoe (cale A);;mmf;
‘ical to ‘that ahown in case A of Table o




AVERAGE mmmm oF curwm""'nvnn;
| #4-1 UTTH: POPULATION' pno.mcnonsa

rable, Pro- Th
jection, and®-

o, me

771,709
96) - (1.452)
57 1.702
). 457)

1,699
_ (1.388)
""" 1}677

1.687

-587) " (1.443)

”f(1 5975

Q £075

; (1;635)’

(2.469).

2,687

(2 106).

2,627

+(2,172):
2,623 ..
(2 201)

2 630"
(2 ,059) -
2956757 L3,
(2 121) (2.6
2,563 3
(2,150)::
2:885
(2,145)

: w¢(4 327)M'

37715349

.,;“',4,639
.ff"(3'373)]7
__,(3 375);

s, 908"

) (4. b46)

L 5,908 -
T (4.671).
L 5,908 .
(. 962)?*(4 831)" "
- 3, 981
6):.(3.035)
©.:3,859
) (3.113)
© 03,8220

1 3,628
(2.752) .,
3408
(2:745)
3.3 3.
"(2 785)

3 ssaf”]

(z 704).

C4oee9
. (3.633)
4.577. ..

(3.574)
(3.654)

sz

(3.381)

4,040
“(3:146)
(3.207) " (3.440)
B RTI.
(3:287)
..3.898 -
_ (3.030)
773,810
*-(3.086)
3.788
(3.100)

4.503°
(3.925);

(4 826)}*
6278

_”(4 095)MQ
5,148

(5 003)'

6'.898,
(4. 501)

(3.664)° (3,86
5,096 .. .5

6. 7200 -
(4.926)
6.720% #7;
(5.149) -

. 6,720

(5 368)

5,752
(4.155)
5,105

(3.848)

44965 -

'5.526 ¢
(3.976)..
4,573
(3.430)

4.359.

5.416 . .
(3.888)

4,404
(3 295)

4, 184jf
1(3.297)"
4,128 ¢
f(3 329)ﬂf

a. 603)111},[

' (5.516)
1 6.468

(4554)

5,545
(4.022)
115,233,
(3.986)

6 340
4. 453)

5,114

(3:687)
’ N v4.6°6
(3498),

6. 264

(4.393)
4944
. (3.553)
417
(3:348)

4,296
(3.406) "

®Average number of children now living given in parentneses.
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" Table 8

AGE—SPECIFIC BIRTH RATES ASSOCIATED v
*POPULATION PROJECTIONS® o

Etable”*Pro-~
: : L Qgg of Wbmen
15-19 0-24 §f22nﬂm,30-34’ 35-39

a0 a4 ome W3 w1
s 10 22 20 206 166 |1

"sexes per thousand we ﬁen of the epecified ages., The birth rates usedg‘__ v
in’the program are fggglg births per thousand women' ‘of the specified ages. .
It"1s" assumed that the sex ratio of. live births is ‘106 males perjh red
females. SRRt




=24

‘Table 9 -
'INITIAL BASIS FOR BANGLADESH POPULATION. PROJECTION

'\77'ffdﬁﬁiﬁfioh“3£ructdré o o
: " (percent ' “-Death Rate’ Birth'Rate”
of total) - (per thousand): - (per:'thousand)

Ages.

oy
. =
i g._‘-‘
)
1.8
[~
m
el

5.06 194,40

u.73 ‘2440

15,41 sige

12.48 2l 3

8.6 469 135.7

6.8 ' 6.76 169.6

7.10¢ 8,89 163.7
.83 145.7

‘28l

130

. 1,4
1=4 0 451
5=9 " - 4,y3
3,5

3

- . .
Ly~

10-14°
15-19°
20-24
25~

W
u:

1

i :
O OO
o

~

©°

| 60-64-- 1557,0
65-69 . 447.0°
S70-74 341.0 X :
; S 187.8 .66 121.38 -
/80 and over . 268.7° .95 .  .273.88

" population structure is  1962-1963 average for East Pakistan female

. population from Brackett and Akers, 1965, Table E3, p. 32 (Assuming
Constant Fertility and Mortality-Series A). ‘

bVital rates are 1962-1963 averages for East Pakistan female popu-
‘lation from Population Growth Estimation Experiment Report of The):
Description and Some Results for 1962 and 1963, 1968. Birth rates are
estimated as the number of female children born to women of each age
(Table A-18) divided by the number of women of that age (Table PC-3).
Death rates are estimated as the number of female deaths at a given age
(Table B-1) divided by the number of women of that age. Asgsuming that
the sample population given in Table PC-3 is a good estimate of hL*,
these ratios are estimates of the mortality rates and fertility -
‘xates as defined in Section II of this report. o



+=28-

 fotes to Table 10 ducribc assumptions underlying thess initial
“data de:ivltivu projections shown in Table 10, The crude birth

; ,_;rfa }-ﬁ nuu.uy 49 per thousand persons, the crude death rate is
:'25. md the rate of population increase is 2.4 percent per year. The
“'fdependancy ratio in this population is substantially higher, 1. 18,
"l:han in the preccding "stable" population projection. i
. 'Im case A ('rnblc '10), age-specific birth and death rates esti-
uted for 1962-1963 from the Population Growth Experiment are assumed

| *:‘l.n"unchnngcd. The initial age composition, which reflects very
n_fert:il:lty of the 19500, contributes to a sharp increase in the
ected crude birth ,te for the first 20 years, lubil:lz:l.ng there--
at about 55 b:l.rtho por thousand population; the crude death i '
‘utc falln to about 21 per ‘thousand. With eonltant age-specific b!.rth.
nnd dnth ut:u, Banghdnh oxpcr:l.oncu a 40 pcrccnt accsleration 1n

11:. ut:e of population growth fron 2.4 t:o 3.4 porecnt per year within
20 yur-. Noncthehu. the oxt:uord:lnarily high initial dopondcncy
ratio decl:lnu by one-tenth 1n the ﬁrot docadc of the projccl:ion an
t:hc population structure uovu t:oward n more "stable" configuration.

}, All aubuquonc projoctions ot the Bmgladuh population assume
tha: the rcgim of nortality ut::lund for 1962-1963 systematically
:lnpvavu unt::u. 1982-1983 nnd nu:lnl unchmgcd therecafter (see notes
to: ‘ubh 10). Case B of Table 10 1. ‘based on the assumption that this
,chaniq :ln agc-lpcc:l.ﬂc norulit:y utn doss not elicit any change in
aga- 'cciﬂc birth rates, In th:l. case thc rate of population growth.
1nct¢uu norc thm 60 pcrcont :ln 20 yuu, crude death rates drop to
about 14 por thounnd, and t:ho depondoncy ratio, after first !all:l.ug. '

‘ uturnl :l.n 40 yuu to tho nry high :I.nitinl levels observed in
,1962-1963. Lo * - S _

) , Wa nw conlidor altc*mnt:lvl au\-ptim ro;ardina how nproduc-
t::l.on 30.10 chango and tho., effectiveness of birth control adopted to - -
‘:f;-accoupnlh these goals. Implicit in the initial populacion statistics
';'"o_lr.tud in Table 9 is the "stable" surviving family sise of about
; lﬁ.vc children when the mother is 50 years of age. In the case C pro-
"jocum. it is assumed that this "traditionsl" surviving family size
goal remains in effect, but in case C-1 only 50 per--=t effective o
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" Table 10 .

PRDJ!CTION OF CONTEMPORARY POPULATION or BANGLAD!SH ASSUMING
- 'DIFFERENT TRENDS IN MORTALITY AND FERTILITY BEHAVIOR‘

" Assumptions -
. for Models 0 [}

Population Growth Rate .(percent per year

A 2,393 2.868 3.132 3.432 . 3.434. 3,493 3,515
B 2.393 3.138 3.566 3.942 3,968 - 4.057 ~4.089
c-1 2.393 2.754 3.263 - 3.577.3.529 " 3.613: 3.617.
c-2 2.393 2.470  3.053 . 3.310.- 3,213 3.294 3,271
c-3 2.393  2.409 . 3.009 3,252 3.146 - 3.226 3.197
D-1 2,393 2.715 . 3.184 3.404 - 3376 3,424 : 30422
D2, 12,393 2,401 2,914 3.004 . 2.949 = 2,958  2.927

“blba,,,_. 2.393 '2,333 2.857 " 2. 918"'2 859 ’fz ss9i"z;821
'HCrudc Birth Rate per thousand pe - ; C
A 48.81 50.23 152.49,7'55L22”"54;69* '55.00
CB 148,81 .~ 49.95 .. 51.55. 53,10 . 52,93 ::53,54 "' 53
-1 48.81  45.62 = 48.30 . 49.26 . 48.45 . 49.08

C=2 48,81~ 42.43: 46.07 46.45 45.25 45.90
- C=3: 48.81  41.75 45.60 45,85 44,57 45.23"
p=1 48.81  45.14  47.39  47.37 . 46.87  47.14 .
D=2 48.81 41.58 44.45 43.09 42,53  42.48
D=3 48.81  40.81 43.84: 42317 411627 41,49 -

-;_~pondon¢y Rntio (porlona leas than:15 ‘and: over" 59 to pexsona%

A 1,175 91124 - '1.083. 1,094 -~1,115 ° 1,085 1.
B 1.175 © 1.135 . 1.119 ..1.173 = 1,200 .1.175. 1,1
e-1" 1,175 -1.095 1.045 '1.084 1,095  1.065 1.06
Tee2 C1.175 72,064 05,9921 1,024 1,023 1t 1 L9919
=3 1,175 ,1,057.°. .98L 1,011 1.008.  .976 . .982
iDL 1.175° '1.092 "1.037 . 1.,052° 1,051 1,023 1,022
D2 1.175 - ©1.060 97775 9707 1,949 9221
D3 1.175 .1;053‘3.3;9§5;x;,.953p,_;,928rw,459017|

o Inieill population age atructure, fertility ratea, and mottality
*ﬁrltcn are those of Table 9.

ffCalo A:  Initial mortality and fertility rates continue unchanged.

‘ﬁc.ac B:  Initial fertility rates continue unchanged. Mortality declines
“ " over the first ten years by a constant schedule of rates. The
schedule of rates is defined such that, if the initial mortality
rates were those of ''East" l1life tables, level 11 females of
. Coale and Demeny (1966), the mortality rates would be tuduecd
*lto those of "Eqpt" life tables, lavel 16 females. Over the
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Table:10 i continued

Case C:

.Case :D:

‘second ten yeara mortality rates are similarly reduced by

rates that would take ""East" life tables, level 16 female '
mortality rates to level 18 female mortality rates. After 20
years, mortality rates remain constant at their new levels.

Mortality rates decline as for case B. Fertility rates for

all women with more than a desired family size of five sur-

viving children are reduced as described in Appendix C. The
value of ¢ is 50 percent for case C-1, 90 percent for case

~C~2, and 99 percent for case C-3.

Identical to case C, except the desired family size is assumed
to decline linearly from five to four children over the first
20 years and remain constant at four children thereafter. The -

. three variants assume 50, 90, and 99 percent effective birth '

control as in case C.
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;f?bi:th control is edopted to accomplish this goel. In: cele C-2 birth
fﬁéconttol is assumad to be 90 percent effective and in case. 6-3. 99 per- o
.:feent «ffactive. . With extremely effective birth control (C-3), crude -
birth rates decrease about 16 percent in five years compared with the
| control case (projection B), vhereas the rate of population gtowth io
about ten percent less; and the dependency ratio falls !irlt ten. end ,
eventuully 20, percent below the control projection (B). Reproductivo
behavior in the control cue is uomed not .to. reepond to the nounting
- pressures of the dependency retir on_eo the incteesing number of 1ivine
children older parents must lupporc;
' . The final set of projectiono (D) pontulnte ‘the same- nortelity
size goal is assumed to decline lineerly from five to four over the
fi:nt 20 years of the projection. Three levels of birth control
ei!octivenell ere conlidered as in the earlier examples, With 99 per-
cent e!fectivo birth control (D-3), earlier noted patterns are ‘exag-
gereted.. However, relative to the case where fertility goals did not
"chenge (c-z). the 20 percent decline in reproductive goals causes only
‘a leven percent drop in crude birth rates, and the rate of population
gtoweh nnd the dependency retio -fall about ten percent below these values
fenlocieted with the lerger family size goal but similarly effective
fbirth control (c-3).
| Fron thio epecific examination of the case of Bangladesh several
"policy inplicetiono emerge. The population in 1962-1963 is much younger
_ﬁthen the "oteble" population associated with current estimated birth
_5end deeth retee. This would appear to tollow fron a sharp drop in
‘fdoech reteo in the decedel preceding 1960 and pethape an unusual rise
';in fertility during the decnde following the pnrtition of India and
ffPekieten with ite uneettling afterneth. From the high dependency retio'
g!br 1962-1963. the populetion conpooition of Baugladesh nuot become
:fnote feworoble from an econonic point of view (the dependency retio
: must fall) regardless: of ouboequent trendo in fertility or nortelity.
' However, the: rete of populetion growth is also likely to eccelerete
efter 1962-1963 both beceuoe of evolving age conpooition etfecto end
'heceule of the effect of{probable continuing declines in ege-opecific



death rates, This latter source of further acceleration in the rate of
'population growth would be approximately offset by a compensating de-
crease in fertility ‘that - was motivated by parents trying to hold their
completed surviving family size constant (projection C-l) 4in the face’

of the declining child death rates if their birth control were. somewhat
more ‘than 50’ percent effective. Unless ‘there is a further reduction

in the* fiumber of living children parents want or a greet increase in
the‘effectiveness ‘of birth: control that they adopt, the rate of popu- 'p
lation ‘growth“is"1likely to’ increase for Bangladesh to: about three per- }
cent per year: ‘Although 1t does ‘not’ seem realistic to: project a decline?
in the rate ‘of population growth," At seems highly reasonable to aseume |
that somé: combination of ‘birth control effectiveness ‘and” change in’
reproductive goals will induce a substantial reduction in the dependency
ratio with its improved implications for the economic produrtive capa-
bilities of the population relative to its consumption requiremente. :
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" IV. CONCLUSIONS

This repzrt makes accessible an adaptable progrln'fdt projectihg‘
the age composition and growth of populations. The user specifies the
time path of age-specific birth and death rates and the initial popu-
lation; the program then computes most generally desired demographicv'
characteristics of the population over time, including the average '
number of children born and surviving by age to women of various ageu,
The fertility and mortality trends may be made endogenous to a model
of population growth, as was done in the preceding section, where age-
specific birth rates vere made a function of the average number of
1iving children the group of women had. The user may flexibly add his
own subroutines for linking the projected population structure to labor
force participation; migration; household savings; demand for edueationnl.
family planning, and health services; and so on, as needed.1

In the preceding section a number of illustrations showed the usc
of the program and the significant differences between "stable" ind
actual initial population structures for the purpoese of gengra;ing_”
policy implications about the interactions between the‘"dcmogtiﬁhié"
transition” and the development process. -

Starting with a "stable" population, any broad decline in age- _
specific mortality rates creates a prompt rise in population growth f‘ 
and an extended rise in the dependency ratio. This incredsed economic
burden on the society's adult population reaches a peak after abouc _
20 years if the new lower level of mortality also stabilizes aftcr_dilf-
few decades. If, on the other hand, any moderately effoctiva‘mnanhrél
of birth control are adopted by parents not to exceed their truditionul
surviving family size goals, dependency ratios deeline about five per—
cent (see Table 5, case B) in two decades.

1Obvioully, if the target for a family pllnning program 10 thc
popi:lation of women of reproductive age and particularly those agcd
30 co 44, these target groups could be projected with ease under nltcr-
necive assumptions about future birth rates for any p.riod beyond a’
couple of decades into the future.
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H"Fron the initiol "otablo"’populotion a drop in fortility gonorntol ffi

;_;1nilor oocillotory wowoo in tho age structure, but in the reverse
ﬁ?diroction. A drop in roproductivn goals first creates a marked re-
‘Qfduction in crude birth rates and population growth. But this brief
]troopito is followed shortly by a resurgence in crude birth rates as
‘ftho lorge number of children born before the change in reproductive ,
ffgoolo grow up and ontor upon thoir childbearing years. This rolurgonco
ﬁfof crudo birth rates and’ population growth rates gradually subsides
I,oftor 20 years as tho onnllor, post-transition cohorts begin to ontor
f;thoir childboating poriod._ The oscillatory behavior created by the
,uolowly changing age conpooition is more pronounced the greater the

;opood of changes in birth and dooth rotoo and the extent to which

fthoy reinforce one anothor._ For oxlnplo, if a drop in child nortolity
~coincides with a (postwar) baby boon, ond is then followed by a oho”ff
'doclino in age-specific fortility, a docnde will follow (for oxnnplo;h
[tho 19708 in Taiwan) when changoo in tho age conpooition will e '

bute to an increase in crudo birth rates and the naturol rote ofrpopu-

lntion growth, even though ogo-opocific birth ratos uny continuo»to ?~
~ fnll (Ptoodnnn and Sun, 1971)
‘ Tho Bangladesh population nay for many- reaoono beatypicol of thot

qin low income countries with vuty high child mortality "'ﬂ,‘ out
flgo otructuro. The choice of Bangladeoh oxonplifieo thofdifferoncol

‘ botwo-n "stable" and actual populntion projectiono. Initiolly tho
x,oocioty bears a very heavy dopondoncy (ohild to adult ratio) burdon
Atnot appears likely to grow less burdonoono 1n tho futuro ovon 1! only
A noduot decline in oge-opocific birth tateo ocouro. Howovor, thio
;,toduction in the dependency ratio is likoly to ooincido with a oub-u’f
“stantial increase in the rate of populution growth and porhopo even f‘

) potollol an increase in crude birth rates as the age composition becom
i'noro heavily concentrated in the childbearing years. Although more

. offoctivu birth control may speed the decline in birth rates and secure
lorgor ultimate doclino in crude birth rates, given the assumptions
ﬂ'of the model, a reduction in the surviving family size goal appears to
" be essential to any substantial slowing of population growth in countr@oo}f
“1ike Bangladesh. . -
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Appendix A

INSTRUCTIONS FOR USING THE PROGRAM

The projection program requires two sets of information: a Control
Section and .a Data Section. The Control Section supplies the program
with all necessary information for performing the projection, such as
the title, location, and format of the data to be read; what output to
print; and what options to use. The Data Section supplies the program
with the initial population distribution, fertility and mortality rgtes.
and optionally a description of the "average" family. ‘These two sections
may be repeated as often as necessary. The variable names used by the
program are defined in Table Arl; The program will check for possible
errors and, if one is encountered, return a descriptive error message.
The error messages used are listed in the foldout table at the end of
this report.

CONTROL SECTION

Card 1 -- Title Card
This card contains a title of up to 80 characters identifying the

projection. It will be printed at the top of each page of output.

Card 2 -- Projection Card (14,6X,412,2X,20I1,F10.0,2(5X,F5,0)).

col. 1-4: Base year of the projection,

col., 11-12: Data set reference number for the data set containing
the initial population distribution. Any legitimate data set
reference number (1 through 99, except for 6, the printer) may

be used. If none is supplied, the program assumes that the data
set is on cards, unit (5).

col. 13-14: Data set reference number for the data set containing
the initial fertility rates. If no value is provided, the program
assumes that these data are in the same data set as the population
distribution. ‘
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“Table -A-1

DEFINITION'OF-VARTABLES IN:PROGRAM

Definition

-The populetion eged J - 1 years for J = 1,...,81, I=
1,2 for the current and previous year reepectivcly.

BiRIHS(I.J)»: The number .of female births to women aged J - 1 for J =
1,...,81 I= 1 2 for the current and previous years
respectively.

chAIHS(I.J) " The number of deatha of persons aged J - 1 for J -
‘ R © 1,400,813 I = 1,2 for the current and previous years
. .respectively.

ASFR(I,J) The age-specific fertility rate for women aged J - 1 for
J=1,...,81 in births per woman per year; I = 1,2 for
the current and previous year respectively.

ASMR(X,J) The age-specific mortality rate for persons aged J - 1
for J= 1,...,81 in deaths per person per year; I = 1,2
for the current and previous year respectively.

FAMILY(I,J) Description of '"average' family:
Mother's age = I + 14 for I = 1,...,35;
Female child's age = J - 1 for J = 1,...,35;
Total number of live female births to mother for

J = 36.
IYEAR Year of projection.
AZERO lao(IYEAR)
AONE _lul(IYEAR)
R The value initially calculated (or read) for the growth

rate used to disaggregate the population of multiple
year cohorts (if Option 1 is less than 3). ’

I0PT(I) The value of Option number I for I = 1,...,20.
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col. 15-16: Data set reference number of the data uetrcontaining
the initial mortality rates. Same default condition applies as
for the initial fertility rates.

col, 17-18: Data set reference number for the data set containing
the description of the "average" family, if such a desctiption 10
read. Same default condition applies as for the initial fertility
and mortality rates. '

col. 21-40: Values assigned to the array IOPT(I), I = 1....,20.
These values determine which options will be used for the projec-
tion. The available options and the corresponding values of IOPT
are listed in Table A-2.

col, 51-60: Value of R required for disaggregating multiple year
cohorts in the population distribution. This value is used only
‘1f IOPT(9) = 1.

col. 66~70: Initial value of AZERO. This value is used only if
IOPT(7) = 1.

col. 76-80: Initial value of AONE. This value is used only 1if
IOPT(7) = 1.

Card 3 -- Output- Card (20I4)
This card contains the list of years for which output is to be

printed. The years need not be in order, but the list is assumed to
end once a year less than or equal to the base year is encountered.
As many as 100 years of printout are allowed, and additional cards
may be used as necessary. Note that if less than 100 years of output
18 desired the Iist must end with a year less than or equal to the
base year, even if a new card is required for only this year.

DATA SECTION

POPULATION (8F10.0)

The initial population distribution is the first data read by the
program. The population is read from ages 0 through’ BOf,‘ The data
may be aggregated in any one of four forms, as detetminéd by IOPT(I).‘
These four forms are listed in Table A-2.
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.Table A-2

- CONTROL OPTIONS

Oﬂfi&h } Bedhlté
1 Controls level of aggregation for initial population distri-
bution to be read as follows:
Value - __Cohorts
0 0’1-4’5 9’10-14’000,75-79 80+
1 0’1’2’3,[‘,5 9’10-14’00"75 79 80+
2 0’1,2’3,4 5 6'7’8 9 10—14,000’75 79 80+
3 0,1,2,3,4,5,6,7,8,9,10,11,...,78,79,80+
2 Controls level of aggregation and limits of initial fertility
schedule to be read as follows:
Value Cohoxts
0 15-19,20-24,25-29, 30-34,35-39,40-44,45-49
1 Cohort size and limits read as data. See
Data Section: Fertility,
3 Controls level of aggregation for initial mortality schedule
to be read. Values and resulting cohorts are the same as for
Option 1.
4 Program generates initial description of "average" family 1if
value 18 zero (0); description read as data if value is one (1).
5 Fertility rates constant if value is zero (0); fertility rates
supplied by ENFERT if value is one (1).
6 Mortality rates constant if value is zero (0); mortality rates
supplied by ENMORT if value is one (1).
7 AZERO = 0,35, AONE = 0,42 if value is zero (0); values of AZERO
and AONE read if value is one (1).
8 Projection output printed for single years of age through age
nine (9) 1f value is one (1); output printed for ages 0,1-4,
5~9 1f value is zero (0).
9 Initial value of R calculated by program if value is zero (0);
value of R read if value is one (1),

10 Awurago age, percent aged 15-44. dependency ratio, expected
1lifespan at birth, birthdwomnn ratio, .and child-woman ratio
printed 1f value- 13 one (1).

11-20  Available for user options in INFERT and ENMORT.,
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FERTILITY (8F10.0)

The initial fertility rates are read second by the program, If
the value of IOPT(2) = 0, fertility rates are read for ages 15-19, 20~
24, 25-29, 30-34, 35-39, 40-44, and 45-49, If the value of IOPT(2) =
1, the program reads values N1, N2, and N3 (3I2) from the fertility
data set before reading any fertility rates., These values represent
the lower limit of the first cohort, the width of each cohort, and the
lower limit of the last cohort for which fertility rates are to be read,
N3 must be greater than or equal to N1, and the difference N3-N1 must
be evenly divisible by N2, If, for example, IOPT(2) = 1 and values of
Nl = 10, N2 = 10, and N3 = 50 were supplied, fertility rates would be
read for ages 10-19, 20-29, 30-39, 40-49, and 50-59,

MORTALITY (8F10.0)

The program next reads the initial mortality rates for ages 0
through 80+. The levels of aggregation allowed are the same as those
for the initial population distribution shown in Table A-2, The level
of aggregation is determined by IOPT(3).

FAMILY (8F10,.0)

If the value of IOPT(4) = 1, the program next reads a description
of the "average" family. This description includes the number of
children currently living, by age, by age of mother, and the total
number of children ever born by age of mother, These data are stored
in the array FAMILY as shown in Table A~1., The data will be read in
the following order:

((FAMILY(I,J), J =1, 36), I = 1, 35),

that is, the number of children alive for ages 0 through 35 and the
total number of children ever born according to the age of the mothef.
from 15 through 49, ~E:lght values are read per record until all entrie
have been read.

Although a fixed format is specified for popul;;;on, fertility,
mortality, and family description, any decimal points coded in the
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“data will override the specifications of this format. The following
'asppmpggdnbﬁage,made‘for the data read by the program: ‘

1. If &n initial growth rate, R, is read, the value is per
1,000 per year.
"2, Pertility and mortality rates are per 1,000 per year.
3, Fertility rates and the description of the "average'
" - family are in terms of female children per woman, not
total children per woman.

USER .SUPPLIED FERTILITY AND MORTALITY FUNCTIONS

1f levels of fertility and mortality remain constant, the pro-
jected population will assume a stable configuration characteristic
of the particulir mortality and fertility schedules supplied as input.
The program, however, allows the user to vary mortality and fertility
rates over time. The variation may be either a simple function of
time or include the current family size and age distribution and
various measures of birth control and family planning and policy
~ options, such as levels of expenditure on health or family planning
programs. Any of these possibilities is permitted by the use of two
subroutines, ENFERT and ENMORT.

ENFERT 1s called if the value of IOPT(5) = 1, and ENMORT is
called if the value of IOPT(6) = 1. These subroutines may use any
of the values of IOPT(I), I = 11,...,20 to supply additional parameters
for the functions. All data are supplied to and returned by the sub-
routines through COMMON statements as shown in Appendix D, p. 76. 1If
both ENFERT and ENMORT are used, ENFERT is called first. ENFERT should
return the new values of the age-specific fertility rate as ASFR(1,1),
I=],...,81; ENMORT should return the values of the age-specific
mortaiity rate as ASMR(1,I), I = 1,...,81, All values returned gshould
be 1n cerms of get person per year, not per 1,000 per year as the in-
put valuea are. If I0PT(3) = O (if a single mortality rate 1s read
1n1tially for the combined ages one through four), the program will
’aasume that the values returned for ages ome through four by ENMORT

,repteaent such a combined average. The program will then set ASMR(1,2) =
‘ASMR(I 3) * 1,83, ASMR(l 3) = ASMR(1, 3), ASMR(l 4) = 0.65 * ASMR(1,3),
-and ASHR(I 5) = 0.42 * ASMR(1,3) as is done with the initial values,
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Appendix B
A SAMPLE PROBLEM

The following pages contain a complete sample problem, including
the user supplied fertility and mortality functions, control section
input, initial population, fertility rates, and mortality rates, to-
gether with all output generated by the program. The initial mortality
rates are taken from Coale and Demeny, 1966, p. 448, Female Population
"East" life tables, level 11, The initial fertility rates are esti-
mated from Schultz and DaVanzo, 1970 and the U.S. Bureau of the Cenaua.l
The initial population is the stable population distribution implied
by these fertility and mortality rates.2 Ly starting with this stable
population, any changes in population Ot'vital rates over the jTojec-
tion period can be attributed directly to changes in age-specific
fertility and mortality rates determined by subroutines ENFERT and
ENMORT .

In our example, ENMORT reduces the initial age-specific mortality
from "East" life tables, level 11 to level 16 over the first ten years
of the projection, and from level 16 to level 18 over the second ten
years, after which time they are assumed to remain constant. If
IOPT(11) = 1, mortality rates are reduced for all ages less than five
years; if IOPT(1l) = 2, mortality rates are reduced for all ages. The
subroutine ENFERT reduces fertility rates by ¢ for all women with
IOPT(13) or more living children (IOPT(13)/2 or more living female
children), where ¢ is determined by the value assigned to IOPT(12)
as follows:

IOPT(12) = 1, € = 50%, IOPT(12) = 2, ¢ = 90%; IOPT(12) = 3, ¢ = 99%

1Bracket:t and Akers, 1965,

2This stable population was generated by allowing the program
to run for a period of 200 years with constant fertility and mortality
rates, at which point the population distribution showed no measurable
changes over time,
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Surviving family sizes are assumed to follow a truncated normal distri-
bution as described in Appendix C. The function QTRUNC calculates the
normal distribution function according to spproximations 5704 and 5722

(Hart et al., 1968).
The following option values were specified for the sample problem

that follows:

IOPT(5) = 1 User supplied fertility function,

IOPT(6) = 1 User supplied mortality function,

IOPT(8) = 1 Extended output for ages 0 through 9,

I0PT(10) = 1 Population summary statistics printed,

IOPT(11) = 2 Mortality reduced for all ages,

I0PT(12) = 2 90 percent effective response of fertility to
changes in surviving family size,

IOPT(13) = 4 Desired family size of 4 children.

All data were read from cards (Data Set number 5). Output was requested
for years 5, 10, 15, 20, 30, 40, 50, 75, and 100. The problem was run
on Rand's IBM 360/65 (0S Release 19, MVT), and required 32.3 seconds

of Central Processing Unit (CPU) time and 56K-bytes of core.



38
23

01]02(0310410: o7josjoel10h1[12]13)14)1 shel1 7118]19120]21]22] 23] 24] 25] 261271 28] 29{30]3132{33]34]35]35] 371 38] 39] 40] 4 1142} 43| 44] 4 5}4 5] 47] 48] 49150 51| 521 531 54| 5556 57] 58] 59! 1]62|63]64]0! 67]68[69] 70]71172173]74] 75)75] 77,
p— —

“IMofr|T]AlLt{T]Y] Io[EjciL]i|NEls| [FlOjR] [AlL[L] A|GE|S

-
Q
L]
=
»
w
5
il
E-N
.
o
L13
el
(=]
R
m
n
n
m
(8]
-

VIE| |CIOINTRIAICJEIPIT|I]OJN

-tv-

414]1712]010]. 1(4|418(8|0|0). 1{5i013|3{0|0]. 1(2(5]18|1|0{0]f. 1]0{5}5|8|0{0]|. g|sjoj2|0}0]f. 7{2]91310]0}. 6|0]1]6
4]91412{0]0|. 4i0]4(3}0|0{. 3(2]8|9|0|0]. 2i644i110]0]. 2/0]6|610]0|. 115141410 |0]. 1jo}7{o|ojo|. 615|7
313{7{0{0]. 1]6{2]0{0].
1j2104. 113]5]. 11410}, 113]5]. 1|0j4]. 615}, 2|51,
2i0{5}.]1010 2{31.}5]3 5i.)415 3(.42(0 41.]14{5 5/.18|7 6|.])818 7].1616
81.]543 ?1.1310 110{.]18/1 114{.15]7 2i1].14|0 3(3[.]2{0 5(2|.]4|2 812|.13j6
11217].19(3 2(219].15|4

CONTROL SECTION INPUT FOR SAMPLE PROBLEM
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SUBROUTINE ENMORT . - - | | |
DIMENSION POP(2481)¢BIRTH(2981),DEATH(2,81) 9ASFR(2+81)9ASNR(2,61)

$ JFAMILY(35,236),10PT(20) .

COMMGON PUP.BIRTH,DEATH.ASFR;ASHR:FAHILY.lYEAR,AZERO.AUNEnR:IOPT

DIMENSION RATE(18,2) '

DATA RATE /0940292363009181731309.925396221po932448199o.936l31335'
& .937543142..937803854.o94032321200945103280t0952056959.0960175632
800964115711909652826951096738332210970910113!.97600404500980637421
8vo987285705s0969551226'09529767221o957I590939096294822600964961095
89.966472141109659466479.967657333009706352870o9748384091.979784490
8.0981991304109827531329098404696610986090689'09888534821.991210617
£90993642006/ | |

IF(IOPT(11)eEQeO¢CRIYEARGT +20) RETURN

MAX = 5

IF(IOPT(11)«EQe2) MAX = 81

K=1

IF(IYEAR.GT,10) K = 2

L=1

DO 1 I = 1,MAX

IF(I1eEQe2) L = 2

IF(1.GTe5AND, I-5%(1/5)«EQel) L = L+

ASMR(1¢1) = ASMR{1lsI) * RATE(LsK)

RETURN

END



SUBROUTINE ENFERT

IMPLICIT REAL*8 ($)

REAL*8 QTRUNC

DIMENSION BR (35) o
COMMON POP(Z,BI).BIRTH(Z.BI)pDEATH(ZoBl’oASERlZ:BI].}SHR(Z'OII.
& FAM[LY(35.36)alYEAR,AZERO'AONEoR'IOPT(ZO) . : o LY
IF(IYEAR.GT.1) GO TO 3

-$DFS = 10PT(13)

$DFS = $SDFS * 0.5D0

DG & I = 1,35

BR(I) = ASFR(1,1+15)

EPS = 0.0

IF(IOPT(12).EQ.1) EPS = C.50
IF(IOPT(12).EQs2) EPS = 0,90
IFCIOPT(12).EQe3) EPS = 0.99

IF(EPS<EQe0+0) RETURN

DO 1 I = 16,50

Il =1-15

FS = 0.0

DO 2 J = 1,35

FS = FS + FAMILY(I11,J)

$A =1 - 13

$A = 0.2D0 * S$A

$F = FS

$SM = (7317D~1 =~ +1433D0 * $A + 1,276D0 * $F
$S = +549C0D0 + ,1282D0 * $A + ,2589D0 * $F
$Q = QTRUNC{SDFS,$M,$S)

Q = $Q

ASFR(141) = BR(I1) * ( 1.0 — EPS * Q )
RETURN

END
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FUNCTION QTRUNC(XyMyS)
IMPLICIT REAL*3 (A- H.M-Ll
.Q.= 1,000 .
“ﬂle LE«0.CDOC) co‘rc 1

qQ = 0,000

IF(S.LE.0.0D0) GO TU 1

Q = QNURM({ = M /7 S )
IF(QeLE.O.CLO) G TO 2
Q= GNORML ( X - M)/ S) /1 Q
QTRUNC = Q

RETURN

Q= 0.0D0

GO TO 1

END
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FUNCTION QNORM(X)
IMPLICIT REAL*8 (A-HyU-2)
IS =1

F = 0.500
IF(X<EQe0.,0D0)
F = 0,000
IF(X.GT+i00,000) GO TO 4
F = 1.000
IF(X.LTo~100,000) GO TO 4
Z=X* 0,707106781186547
IF{XeGEs0.0D0) GO TO 1
Z=-2

IS = ~1

GO TC 4

1 IF(Z.LT.8.0D0) GO TO 2

P = 1,63271618512628 + Z * |
$ 3.03185804944393 + Z = |
$ ¢564189583547937 ) ) )

Q = 1.29314873038423 + Z = (
$ 4¢96496300826808 + Z * |
$ 1.58662479494698 + 2 ) )

GO TO 3

2 P = 883,478942608496 + Z * |
$ 136T7.19413409759 + Z * |(
$ 255.500494694658 + Z *» |
$ B8637653108141970 + Z * .5

Q = 883.4789426C8500 + Z * |(
$ 3337.,22136998927 + L * (
$ 1333.56967567996 + Z * (
$ 105.500254397689 + Z * |

3 F = 0,500 * DEXP( - Z % Z )

IF(IS.LT.O0) F = 1,000 - F

4 QNORM = F

RETURN
END

2¢35360143283568
«895157182255506

5.08080210486990
5.87382846427043
) )

1549.67931240372
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14.8470122375235
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POPULATICN ‘PROJECTION UTILITY MODEL, VERSION OF 1 OCTOBER 1971.

MORTALITY CECLINES FOR ALL AGES ; DeFeSe = 440 3 90% EFFECTIVE CONTRACEPTION.

PROJECTICN FROM YEAR

WITH QUTPUT FOR THE FOLLOWING YEARS

CCNTROL OPTION VALUES USED -

C TO YEAR

NI & W

44 00 00 00 90

100

0O0O0O0

CVA~ND

=m0 M

15

11
12
13
14
15

0 80 40 00 00

OOHMPNN

20

16
17
18
19
20

w
o

o000

40

50

PROGRAMMING BY K. M, MAURER

75

100

PAGE

1
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POPULATICN PROJECTION UTILITY MODELs VERSION OF 1 OCTOBER 1971.

MORTALITY CECLINES FOR ALL AGES ; DeFeSe = 4.0 ; 90% EFFECTIVE CCNTRACEPTION.

SUMMARY OF INPUY DATA FGR POPULATION, FERTILITY, AND MORTALITY

COHORT
TOTAL
LESS THAN 1
1 - 4
5 - 9
10 - 14
15 - 19
20 - 24
25 - 29
30 = 34
35 « 39
40 - 44
45 - 49
50 ~ 54
56 - 59
60 ~ 64
65 - 69
70 - 14
5 - 19

80 AND GVER

(3

5l.474

0.0
0.0
0.0
0.0
120,000
135,000
140.000
135.000
104.900
65.000
25.000
0.0
0.0
0.0
0.0
0.0
0.0

POPULATION % OF TOTAL BIRTH RATE®
1) € 2)

10000047, 100.000
447200, 4,477
1448796, 14.488
1503296, 15.C33
1258098. 12.581
1055794, 10.558
880201 8.802
729301. 7.293
601600, 6.016
494200, 4e942
404299, 4,043
328899, 3.289
264100, 2.641
206600, 2.066
154400. 1.544
1c7c0C. 1.070
65700, 0.657
33700. 0.337
16900. 0.169

* PER THCUSAND PER YEAR

AVERAGE AGE 21.132
EXP (BIRTH) 44.922

PARENTY*S

COHORT
15 - 19
2C = 24
25 =29
30 - 34
357=" 39
40 = 44

43

49

0

0.10589
0.11913
0.12356
0.11913
0.09177
0.05736
0.02206

STATISTICAL DESCRIPTION OF "AVERAGE™ FAMILIES

1-4

0.18057
0.39291
0.42418
042460
0.37022
0.26259
0.14082

PERCENT AGED 15-44
BIRTH -~ WOMAN RATIO

0.0

41,6536
0.1236

OEATH RATE*

{ 42)

20.179

205,000
23.656
5450
3.200
“e450
5.870
6.880
T+660
84530
9.300
10.810
14,570
21.400
33,200
524420
82.360
127.930
2294540

PROGRAMMING BY Ke Me

YEAR

DEPENDENCY RATIO 1
CHILD ~ WOMAN RATIO 0.4552

CHILDREN SURVIVING AT AGES 3
20 - 24 25 - 29

5-9 10 ~14

0.0 0.0

0.25992 C.0

Q47485 0.25378
050849 0e46461
0.50530 0.49758
G«43069 0.49459
0429929 0.42163

15 - 19

0.0
0.0
0.0
0424906
0.45583
0.48817
0.48514

0.47574

0.0
0.0
0.0
0.0
o.o
0023525
0.43030

30 +

0.0
0.0
0«0
0.0
0.0
C.C
0.22674

MAURER

0

«0141

TOTAL LIVE
BIRTHS

0435154
0.99510
1.68445
2036961
2095381
3,35977
3,56790

PAGE

TOTAL
SURVIVORS

0.28646
0.77196
1.27634
1.76590
2.15351
2.41279
2.50164

2

SURVIVAL
RATE (%)

81.43770
77.57610
71577232
74,52289
T73.24493
71.81407
70.11504
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'PUPULATICN PROJECTION UTILITY MODEL, VERSICN OF 1 OCTQBER 1971.

MORTALITY DECLINES FOR ALL AGES ; DsFeSe = 4.0 § 903 EFFECTIVE CONTRACEPTIUN.

POPULATIONs; BIRTHSs AND DEATHS PROJECTED CATA

COHORT
TOTAL

o

1

2

3

4

5

6

7

8

9
1 - 4
5$- 9
10 - 14
15 - 19
20 - 24
25 - 29
30 -~ 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - T4
15 - 79
80 +

* PERCENT PER YEAR
*& PER THCUSAND PER YEAR

AVERAGE AGE 21.907

EXP (BIRTH)

PARENT*S

COHORT
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 -~ 44
45 - 49

PROGRAMMING BY K. M. MAURER

YEAR 5
PUPULATICN I OF TOTAL CHANGE RATE =* BIRTHS RATE ** DEATHS
(11 (2} {t 3 ( 4) {5) {6) t7)
11276716. 100.000 279833, 2.5447 461060. 40.886 153406.
412339. 3.657 17347. 443918 O. 0.0 62133,
360771. 3.199 16177, 4£.6944 O 0.0 10137.
335785. 2.978 15965, 4.9918 Ce 0.0 5156.
314488, 2.789 ~-36911. -10.5039 O. 0.9 3139,
347591. 3.082 -35718. -9.3184 C. 0.0 2242,
380711, 3.376 13333. 3.6293 Ce C.0 1408,
365700« 302643 11866. 3.3536 O. 0.0 1353,
352219. 3,123 11190. 3.2814 O. 0.0 1303,
339471. 3.010 10654, 3.2402 Ce 0.0 1256.
327316. 20903 13831. 3.4222 Ce 0.0 1211.
1358635, 12.048 -40487. ~28937 (B 0.0 20674,
1765416, 15.655 57875. 33894 Ce C.0 6530,
1473630, 13.068 46236, 3.2392 O. 0.0 3324.
1236622. 10.966 38682, 3.2290 145367, 117.552 3956.
1031444, 9.147 32421, 342452 122249, 118.522 4386,
855064, T7+583 27014, 3.2624 87558, 102,399 4267,
705491. 6,256 223484 3.,2714 57161. 81.023 3973,
579644. 5.140 18394, 3.2773 30536. 52.680 3728.
474183, 4.205 15047. 3.2773 13990. 29.503 3449,
385707. 3.420 12228. 3.2741 4200, 10.890 3403,
309873. 2.748 9860. 3.2865 Ce C.0 3761,
242722, 20152 7812. 3.3254 0. 0.0 4353,
181760, l.612 5960. 3.3902 Oe 0.C 5112,
126256, l.12C 4238, 3.4736 0. 0.0 5710.
771865, 0.690 2705, 345984 O. 9.0 5689,
39980. 0355 1415, 3.6699 O 0.0 4638
20116. 0.178 732. 3.7786 0. 0.0 4331,
PERCENT AGED 15-44 43,2966 DEPENDENCY RATIO 0.9373
48.506 BIRTH - WOMAN RATIO 0.0944 CHILD — WOMAN RATIO 0.3627
STATISTICAL DESCRIPTION OF “AVERAGE™ FAMILIES

CHILDREN SURVIVING AT AGES : TOTAL LIVE

0 1-4 5-9 10 ~-14 15 - 19 20 - 24 25 - 29 30 ¢+ BIRTHS

0.10707 018424 0.0 0.0 0.0 0.0 0.0 C.0 0.34680

0.10795 0.37757 Qg.26131 0.0 0.0 C.0 0.0 0.0 0.94591

0.0932é6 0.346381 0.47697 0.25430 0.0 0.0 0.0 0.0 1.53501

0.07380 0.27976 0.51075 Co46547 0+24951 0.0 0.0 0.0 2411848

0.04798 0.19932 0.50752 0.49850 0445666 0.24338 0.0 0.0 2.67396

0.02687 0.12308 0.43253 049541 048906 0.44529 Ce23590 0.0 3.13884

0.00992 0.05202 030045 0.42240 0.48603 0.47687 0.43151 0.,22744 3.44911

PAGE

3

RATE *s

{8)
13,604

150.684
28,999
15.355

9,981
60449
3.699
3,699
3.699
3.699
3.699

15,217
3.699
2,256
3.199
4,252
4+991
56631
60432
7e274
8,822

12,137

17.934

28,127

45,226

T2.941

116,915
215.314

YOTAL
SURVIVORS

0.29131
0.74683
1.17135
1.57929
1.95336
2.24813
241664

SURVIVAL
RATE (%)

83,99738
79.95366
76039919
T4 .54829
73.,051190
71.62306
T0.06543
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POPULATICN PROJECTION UTILITY MQDEL, VERSION OF 1 OCTOBER 1971.

MORTALITY DECLINES FOR ALL AGES 3 DeFeSe = 4o0

eQPULATIOerBIRTﬁS.‘AND DEATHS PROJECTED DATA

COHURT
TOTAL
0
1
2
3
&4
5
6
7
8
9
1 - 4
5- 9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
S0 - Sk
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 +

POPULATICN X OF TOTAL

(1)

t 2)

12913780. 1C0.000

503206.
444938,
417763,
394893.
374730.
356372.
339162.
322206.
305369,
339608,

1632323,
1662715.
1735113,
1451794.
1211734,
1005657,
830535.
682705,
558622.
454370.
365211.
286713,
215633,
150723,
93627.
48534,
24596

* PERCENT PER YEAR
&% PER THOUSAND PER YEAR

AVERAGE AGE 22.329
EXP (BIRTH)

PARENT'S
CGHORT
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44

L5 =

49

3.897
3e445
34235
3.058
24902
2760
20626
2.495
2365
2.630

12,640
12.876
13.436
11.242
9.383
T.787
64431
5287
40326
3,518
2.828
20220
1.670
1.167
0.725
0.376
C.190

CHANGE
t3)

359252,

18779.
17350.
16367,
16481.
16139.
15857,
15670,
15619.
=34676.

66837,
-23125.
57633,
46109.
38520.
32233,
26816,
22136,
18155.
14771.
11903,
9469.
7318,
5323,
3465.
1899.
1011.

PERCENY AGED 15-44

51.368 BIRTH — WOMAN RAT10O

903 EFFECTIVE CONTRACEPTION.

RATE =

( &)
2,8615

3.8764
4.0576
4.2073
443554
4.5007
44,6567
448442
5.0943
-10.4395
-9.2646

4.2694
=1.3717
3.4357
3.2802
3.2833
3.3113
3.3365
3,3510
3.3590
3.3602
3.3691
3.4154
3.5128
346609
3.8427
4.0714
4.2885

444566
040955

PRGGRAMMING BY K. M,

YEAR 10
BIRTHS RATE *x
(5) (6)
548483, 42.473
C. 0.0
Ce 0.0
0. 0.0
Ce. 0.0
0. 0.0
O 0.0
0. 0.0
0. 0.0
0. 0.0
Oe 0.0
Oe 0.0
0. 0.0
O 0.0
170453, 117.408
142738. 117.796
103560. 102.977
70023. 84.311
38688, 560668
17799. 31.863
5222. 11.494
0. 0.0
O. 0.9
O. 0.0
O. 0.0
C. 0.0
0. 0.0
O. 0.0
DEPENDENCY RATIQ 0

MAURER

DEATHS
t7)

138213,

55735~
815%.
4186,
2572,
1577,
894,
851,
809.
766,
852,

16494,
4173,
2759,
3339,
37132,
3640,
3438,
3311.
3179,
3271,
3692,
4309,
5139,
5881,
6048,
5106,
4968,

«8860

CHILD - WOMAN RATIO 0.3720

STATISTICAL DESCRIPTION OF ™AVERAGE™ FAMILIES

0 1 -4

0. 10952 0.19070
0.10989 0.,39099
0.09606° 0.36399
0.07865 0.30524
0.05286 0.22567
0.02972 0.13980
001072 0.06871

CHILOREN SURVIVING AT AGES :

5-9

0.0

0.26832
0.45633
0.41423
033295
0.23335
0.,14179

10 ~-14

0.0

0.0

0.25640
0.46878
0.50202
0.49888
0.42530

15 - 19

0.0
0.0
0.0
0.25058
Ce45855
0.49108
0.48804

20 - 24

0.0
0.0
0.0
0.0
Ce264453
O 44 T44
0.47918

25 - 29

0.0
0.0
0.0
0.0
0.0
0.23729
0.%3412

30 +

0.0
0.0
0.0
0.0
0.0
0.0
0.22899

TOTAL LIVE
B8IRTHS

0434652
0.93943
1.49133
1,99058
2444971
2087598
3.23397

PAGE 4

RATE #=
t8)

10.793

113,765
154337
10,020

64513
4,208
2,510
24519
2,510
2519
2.519

10,104
24510
1599
2,300
3,089
3.620
44140
4+8590
5.699
T.209

10,119

15,0390

23,830

39,020

64,600

105,299
201.979

TOTAL SURVIVAL
SURVIYORS RATE (%)

0430022 96.53995
0.76919 81,37869
1.17278 79,64217
1.51758 176,23785
1l.81658 74,15480
207756 172.,23831
227685 T0.,40416
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PUOPULATICA PROJECTION UTILITY MCDEL, VERSION OF 1 OCTOBER 1971.

MORTALLTY CECLINES FUR ALL AGES ; DeFeSe

= 4,0 3 90% EFFECTIVE CONTRACEPTION.

POPULATION, BIRTHS, AND CEATHS PROJECTED CATA

CUHIRT
TOTAL
c
1
2
3
4
S
6
7
8
9
1 - 4
5 - 9
S - 14
15 - 19
23 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
56 - 564
5% - 59
60 ~ 64
65 - &9
70 - 74
5 -719
80 +

*  PERCENT PER YEAR
#x PER THCLSAND PER YEAR

AVERAGE AGE
EXP (BIRTH)

PARENT*S
COHORT
15 - 19
20 - 24
25 - 2§
3IC - 34
35 - 39
4 - 44
45 - 49

PROGRAMMING BY Ko M. MAURER

YEAR 15
POPULATION % OF TOTAL CHANGE RATE * BIRTHS RATE *= DEATHS
{1 t 2 {t 3 ( 4) { 5) t6) t 7)1
14930843, 1CC.00C 434186, 249951 646228, 43,281 142520.
568895, 4.011 20271. 3.5032 0. 0.0 56831,
532656, 3.567 132706. 3.5517 Qe 0.0 7677«
503102. 3.370 17471, 3.5976 Q. 0.0 3962,
478693, 3.206 16839. 3.6460 Q. 0.0 2450,
457565. 3.065 16314. 3,6972 Ce 0.0 1513,
438628, 2.938 16786. 3.9791 Q. G.0 884,
420270, 2.815 16615, 4.1160 Ce Q.C 347.
-4C2159. 2.693 16386, 4.2477 Qe 0.0 811l.
384325, 24574 16148. 4.3858 Ce 0.0 175,
366805. 2457 15384. 405264 0. 0.0 7404
1972014, 13,208 68893, 3.6200 Ce 0.0 15603,
2012177, 13,477 g1818. 42385 C. 0.0 4058.
16306611. 10.961 —-226%. -1.3677 0. 9.0 2155,
17115213. 11.463 57127. 3.4530 200805. 117.325 329%.
1424897, 9.543 45555 3.3027 166765. 117,037 3701.
1183812, T«929 37937. 3.3107 120406, 101.710 3604,
9790C21. 6557 31665, 3.3425 82457. B4.224 3439,
805672. 5.396 26267. 3.3701 46949, 58.272 3366.
659611, 4.418 21602. 3.38538 22269. 33,760 3304,
536661. 3.594 17619. 3.3946 6579. 12,259 3489,
431465, 2.890 14193. 3,4C12 Ce 0.0 3983,
339261. 24272 11234, 3.4247 Q. 0.0 4674
256185, l.716 8653, 3.4956 O. 0.0 5633.
180303. 1.208 6311. 3.6273 O. 0.0 4559,
113040, 0.757 4154, 3,8149 0. 0.C 6904,
59213, Ce397 2299. 4.0395 Q. 0.0 5961.
30487. 0.204 1282. 4.3911 e 0.C 5964,
22,520 PERCENT AGED 15-44 45.3057 DEPENDENCY RATIO 0.8497
524604 BIRTH - WOMAN RATIG 0.,90955 CHILD — WOMAN RATIO 0.3801
STATISTICAL DESCRIPTIGN OF MAVERAGE® FAMILIES

CHILDREN SURVIVING AT AGES 3 TOTAL LIVE

0 1 -4 5=-9 10 ~14 15 - 19 20 ~ 24 25 - 29 30 + BIRTHS

06110651 0.19336 GeC 0.0 0.0 Ce0 0.0 0.0 0.34596

J.11024 0. 35706 027809 C.0 0.0 0.0 0.0 0.0 0.93660

2,03580 Ce36802 D.47289 0.26371 0.0 2.0 0.0 0.0 1.47926

0.07933 Je31231 043496 0.44918 0e25296 0.0 0.0 0.0 1.94745

0.05489 Je23804 0.36324 C.40778 Ce46239 0.24598 0.0 0.0 233247

J.03180 0.15218 Ce26400 0.32779 0.49516 0.45003 0.23888 0.0 266486

0.01155 CeC754C 0.161C0 0.22980 0,49207 0.48195 0.43709 0.23086 2.97807

PAGE

RATE »*

(s8)
9545

944,893
14,412
7.875
5.119
3.398
2.016
2016
229016
2,916
20916

T.912
24016
1,316
1.924
2597
3,044
3,512
4,178
5.059
64,5901
9,232
13,778
21,989
36,381
61,979
100,666
195,639

TOTAL
SURVIVORS

0030437
n,78598
120042
1.52974
1.77232
195984
211972

SURVIVAL
RATE (%)

37.97950
83.,91367
91.14975
78.49933
75.99456
73.54399
T1.17746
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POPULATICAN PROJECTIUN UTILITY MODEL, VERSION OF 1 OCTOGBER 1971.

MURTALITY OECLINES FUR ALL ACES ; DeFeS. = 4.0 ; 90% EFFECTIVE CONTRACEPTION.

POPULATION, BIRTHS,

COHURT
JOTAL
G
1
2
3
4
5
6
7 .
8
9
1 - 4
5 - 9
10 - 14
15 - 19
20 - 24
25 - 29
3c - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
% - 19
80 +

POPULATION £
(1)

17258212.

669576,
604591,
580017.
561234,
543832.
524282
5C4355.
48512C.
4664764
448373,

2289674,
2428604.
1982057,
1615508,
1681471.
1393746,
1154035.
951126,
779633,
634703,
510607.
401870.
304272.
215360,
136208.
72169,
37829.

* PERCENT PER YEAR
=% PER THCUSAND PER YEAR

AVERAGE AGE 22.695

EXP (BIRTH)

PARENT'S
COHORT
15 - 19
20 - 24
25 ~ 29
30 - 34
35 - 39
40 - 44
45 - 49

53.688

CF TOTAL
t2)

100.000

3.880
3.503
3.361
3.252
3,151
3,038
2.922
2,811
2,703
2.598

13.267
14,072
11.485
9.361
9.7‘3
B+076
6.687
54511
4517
3,678
2959
2.329
L.T763
le248
0.789
0.418
0.219

PERCENT AGED
BIRTH - WOMA

AND DEATHS PROJECTED CATA

CHANGE
t3)

483591.

136171,
12066.
10959.
12498.
16520.
18140.
17515.
16990,
16514,
16072.

52044,
95230.
8C887.
-22037.
56423.
44862.
372638.
31019.
25640.
20975.
16942,
13410.
10286.
7488.
“951.
2776.
1591.

15-44
N RATIO

RATE *
{ 4

2.8829

2.1309
2.0363
1.9258
2:2777
3.1329
3.5839
3.5977
3.6294
3.6702
3.7177

2.3259
3.6371
4.2546
-1e3457
3.4721
3,3259
3.3371
3.3713
3.4005
3.4176
3.4319
3.4521
3.4986
3.6021
3.7720
4.,0014
4.3906

43.8949
0.,C940

7

1

YEAR

BIRTHS
(5

12071.

Q.
O.
Ce.
Oe
O.
O.
O.
O
0.
O.

0.

O.

0.
89350. 1

196111. 1
140405. 1

DEPENDENCY RATIO

95895,
55236.
26900.
8175.
O.

Q.

Ce

O.

o.

Ce

Oe

PROGRAMMING BY Ke Mo

MAURER
20
RATE *=* DEATHS
{ 6) (S A |
41.260 143361.
0.0 54436
0.0 6849,
0.0 3590,
0.0 2258,
0.0 1414,
0.0 849,
0.C 817.
0.0 786
C.0 156
0.0 T26.
0.0 14111},
0.0 3934,
0.0 2160.
17.207 2601,
160631 3682
00.739 3568,
83,095 3439.
58.074 3424,
34,504 3438,
12.880 3726¢
0.0 4304,
0.0 5076,
00 6174,
0.0 7305.
0.0 7866.
[P s} 6950,
0.0 7168,
00,8918

CHILD ~ WOMAN RATIO 0.3906

STATISTICAL DESCRIPTION OF "AVERAGE® FAMILIES

0 1 -4

0e11132 0.19945
0.11078 0.40158
2.09568 0,36935
0.07892 C.31193
0.95516 0.24C22
0.03277 015764
0.01223 0.C8035

CHILOREN SURVIVING AT AGES :

$-9

.0

0.28275
0.48070
Ce43958
C.37137
0.27830
0.17513

10 -14

0.0

0.0

0.27356
0.46586
0.42854
035790
0.26019

15 - 19

0.0
0.C
0.0
0.26036
0.44338
0.40252
0.32358

20 - 24

0.0
C.0
0.0
0.0
0. 24855
0.45424
045643

25 - 29

0.0
0.0
0.0
0.0
0.0
Ce.24058
0.44016

30 ¢

0.0
0.0
0.0
0.0
0.0
0.0
0.23273

TOTAL LIVE

PAGE

RATE =%
(8)

84307

81.300
11,328
64190
4.023
2.600
1.629
1.620
1.62%
1.620
1,529

62163
1.620
1,299
1.619
2,199
24560
20999
3.600
40410
S5.8TC
8.430
12,630
20,290
33,920
57.759
96.319
189,499

YOTAL SURVIVAL

BIRTHS SURVIVORS RATE (%)

0.34985
0693465
1.47183
1.92940
2028835
2455266
271239

0.31077 98.,82947
0.,79510 95.96932
1421929 8S2,934134
1.55666 89.6%192
1.78722 78,10191
192396 15.37492
2,01082 72.53993
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PCPULATICA PROJECTION UTILITY MQDELs VERSION OF 1 OCTOBER 1971.

MORTALITY OECLINES FOR ALL AGES ; Do.FeSe = 4.0 ;3 90L EFFECTIVE CONTRACEPTION.

POPULATIONy BIRTHS,; AND DEATHS PROJECTED CATA

COHORT
TOTAL

o

1

2

3

&

5

6

7

8

9
1- &
sS- 9
10 - 14
15 - 19
20 - 26
25 - 29
30 - 3¢
35 - 39
40 - 44
45 - 49
50 - 54
55 ~ 59
60 - 64
65 - 69
70 - 74
75 - 19
80 +

* PERCENT PER YEAR
% PER THCUSAND PER

AVERAGE AGE
EXP (BIRTH)

PARENT*S
COHORT
15 - 19
20 ~ 24
25 - 29
30 -~ 36
35 - 39
40 - 44
“5 - 49

PROGRAMMING BY K. M. MAURER

YEAR 30
POPULATION X OF TOTAL CHANGE RATE = BIRTHS RATE *» DEATHS
t1) t2) «t3) € 4) (5 ( 6) t7)
22698672, 100.000 607152. 2.7483 911507, 40.157 190842,
853686. 3.761 23538. 248354 0. 0.0 69404,
7655564 3,373 20624, 2.7685 O. 0.0 8672«
729203, 3.213 19118. 2.6924 Ce. 0.0 4514,
700322, 3.085 17869. 2.6184 O. C.C 2818,
676355, 20980 16820. 25503 0. 0.0 1758,
655745, 24889 15720. 2.4562 - Qe C.C 1062,
637764« 2.810 14527. 2.3308 0. 0.0 1033,
621036, 2736 13327. 241929 0. 0.0 1006.
605563, 2.668 12426. 2.0950 O. 0.0 98l1.
591042, 2604 11889. 2.0529 C. 0.9 957.
2871435, 12,650 14431, 2.6611 O. 0.0 17762,
3111147. 13.706 67889, 242308 Ce 0.0 504C.
2759634, 12.158 61753, 202889 O 0.0 300¢e.
2362864, 10.410 82924, 36371 277065, 117.258 3804,
1923385, Be474 78484, 442541 223926, 1164423 4212,
1553530. 6.844 -20950. =1.3306 155225, 99.917 3977,
1604796, 7.070 53852. 3.4722 131549, 81.972 4782«
1321316. 5.821 42529, 343257 75212, 56,922 4757,
1086110. 4.785 35073. 3.3370 36940. 34.011 4790,
886661, 3.906 28915. 3.3711 11590. 13.071 5205.
T14682. 3,149 23501. 3.4001 O 0.0 6025,
563321. 24482 18612. 3.4168 O. C.0 7115,
427450, 1.883 14178, 3.4305 Qe 0.9 8673,
303955, 1.339 10136, 3.4496 O. 0.0 10310,
194091. 0.855 6552, 3.4939 Q. 0.0 11209.
104459, Je460 3623, 345927 O. Ce0 16061,
56527. 0e249 2095. 3.8491 Qe 0.0 107112,
YEAR
23.188 PERCENT AGED 15-44 43.4034 DEPENDENCY RATIO 0.8889
53.688 BIRTH — WCMAN RATIO 0.0925 CHILD - WOMAN RATIO 0,3781
STATISTICAL DESCRIPTION OF “AVERAGE®™ FAMILIES

CHILDREN SURVIVING AT AGES : TOTAL LIVE

0 1 -4 5-9 10 -14 15 - 19 20 - 24 25 - 29 30 + BIRTHS

0.11137 015640 0.0 0.0 0.0 0.0 0.0 0.0 0+34544

0.11058 0.,40280 0.28525 0.0 0«0 0.0 0.0 0.0 D.93188

0.09490 0.36826 0448645 0.28464 0.0 0.0 0.0 Ce0 1.46864

0.07786 0.30893 0.44081 C.47839 0.27477 0.0 0.0 0.0 1.91112

0.05407 0.23621 0.36883 0.43483 046771 0.26553 0.0 G.0 2425126

0.03230 0.15588 0.27837 036567 0.42774 0.45201 0.25040 0.C 248258

0.01242 0.08175 0.18135 027693 0.36141 0.41581 0.42636 0.23704 2461650

PAGE

RATE #=

t 8
8.408

81.300
11.328
1 6.199
4.023
2,600
1.629
1.5620
1.629
1.62C
1.629

6,196
1.620
1.99¢
1.5192
20190
2,550
2989
3.699
4.410
50875
8,430
12,430
20.290
33.920
57,750
964319
189.4389

TOTAL
SURVIVORS

0.30777
0.79863
1.23425
1.58076
1.8271%
1.96237
1.99308

SURVIVAL
RATE (%)

99.99607 °

85,7005
84,23S576
32.71355
91.16168
79.04561
15.17342

-z g—



POPULATION PROJECTION UTILITY MODELs VERSION OF 1 OCTOBER 1971.

MORTALITY OECLINES FOR ALL AGES 3 DeFeSe = 440 ; 90% EFFECTIVE CONTRACEPTION.

POPULATION, BIRTHSy AND DEATHS PROJECTED CATA

COHORT
TOTAL
0
1
2
3
4
5
6
7
8
9
1 - 4
5- 9
10 - 14
15 - 19
20 =~ 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 -~ 54
55 - 59
60 - 64
65 - 69
70 - 74
-7
80 +

POPULATION ¥ OF TOTAL

(1)

(2

29755056, 100.000

1119648,
1006450,
959909.
921898,
889458,
860991.
835131.
809625,
T84434,
159701.

3777714,
4049878,
3472586.
3026971.
2677736,
2272360,
1835712,
1472734,
15103438,
1231758,
995622,
786936,
598286,
426062,
272650,
147403,
81072.

& PERCENT PER YEAR
*% PER THOUSAND PER YEAR

AVERAGE AGE 23.462

EXP (BIRTH)

PARENT*S
COHORT

15
20
25
30

35 -

«0 -
45 -

19
24
29
34
39
&4
49

3.763
3.382
3.226
3.098
24989
20894
20807
2.721
24636
24553

12.696
13.611
11.671
10.173
84999
T«637
6.169
4.950
5.076
40140
3346
20645
2,011
1,432
0.916
0e 495
0.272

CHANGE
t 3)

789168,

28280,
25836.
25159.
26421
23491,
22900.
22637,
22411.
22041,
21301.

98908.
111287.
91200.
65047,
59897,
19747
74901 .
=19678.
50686.
39644.
32146.
25657,
19665,
14068.
9033,
4907.
2765.

PERCENT AGED 15-44

53.688 BIRTH - WOMAN RATIO

RATE =
( &)

2.7245

2.5912
26347
206915
2.7210
27127
27323
2.7861
2.8468
2.8910
2.8847

206886
248256
206971
242306
2.2880
346371
4.2538
-1.3185
3.4724
3.3255
343345
3.3702
3.3987
3.4145
3.4267
3.4435
3.5314

43.0040
0.0933

PROGRAMMING B8Y K. M.
YEAR 40
BIRTHS RATE *=
t5) {t6)
1193792. 40.121
0. 0.0
O. 0.0
O 0.0
Q. 0.0
0. 0.0
Ce 0.0
0. 0.C
0. 0.0
O. C.0
0. o.o
O. 0.0
O 0.0
0. 0.0
354818. 117.219
311294. 116.252
227278. 100.018
150255, 81.851
83392, 564624
50895. 33,698
15868, 12.882
Qe 0.0
O. 0.0
Oe 0.0
0. 0.0
Ce. 0.0
Oe 0.0
O. 0.0
DEPENDENCY RATIO 0

MAURER

DEATHS
(71

256181,

91027.

11401,
5942,
3709.
2312.
1395,
1353,
1312,
1271,
1231.

23364,
6561,
3785,
4873,
5864,
5817.
5470,
5302.
6661,
7230.
8393,
9939,

12139.

14452,

15745.

14198,

15362,

«8820

CHILD — WOMAN RATIO 0.3827

STATISTICAL DESCRIPTION OF "AVERAGE™ FAMILIES

0 1 -4

O«11134 0.19904
0.11042 0.40285
0.09500 0.,36853
0.077TT4  0.30846
0.05378 0.23439
0.03201 Cel5440
0.012264 0.08049

CHILDREN SURVIVING AT AGES 3

5-9

0.0

0.28921
0.48644
043996

0.36605

0.27510
0.17810

10 ~14

0.0

0.0

C.28175
047939
Cs43313
036190
027217

15 - 19

0.0
0.0
0.0
0.27720
0.47331
0.42895
0435893

20 - 24 25 - 29

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.27626 0.0
0.46416 0.26625
042190 0:.46974

30 +

0.0
0.0
0.0
0.0
0.0
0.0
Ce25324

TOTAL LIVE

PAGE 8

RATE =
t 8)

8,619

81.300
11,328
6.190
4,023
24600
1.629
1,620
1.529
1,620
1,520

6,185
1,620
1,999
1.610
24190
2550
2980
3.69C
44410
5.87C
80430
12,630
20,290
33,920
57.759
964319
189.489

TOYAL SURVIVAL

BIRTHS  SURVIVORS RATE (%)

034849
0.93657
146464
1.99665
2026227
2445832
2057382

031037 89.06201
0.80248 B85,6%271
123171 94,09630
1.58276 83,91247
1.835692 81.92227
1.98076 80.57365
2002681 TB.74702

—cg-



POPULATICA PRUJECTION UTILITY MODEL, VERSICN OF 1 OCTGBER 1971.

HORTALITY DECLINES FOR ALL AGES ; DoFeSe = 440 ; 90% EFFECTIVE CONTRACEPTION,

POPULATION, BIRTHSs AND DEAth PROJECTED CATA

CUHCRT
TOTAL

0

1

2

3

&4

5

6

T

8

9
1 - 4
5S- 9
10 - 14
15 - 19
20 - 24
25 - 29
3¢ - 34
35 - 39
40 - 44
45 - 49
55 - 54
5% - 59
6C - 64
65 - 69
¢ - 74
75 - 19
80 +

E

POPULATICN 2 UF TOTAL

(1)
38834224,

1454363,
1306149,
1244993,
1195493,
1153822,
1117803.
1085563,
1C54111.
19233540,

993557.

4903462,
52T4381.
456506013,
39402386,
3369612,
2919902,
2555542,
2154299.
1727712,
1372816,
1384534,
1093212.

833454,

555177,

381607,

2G6609.

114172,

PERCENT PER YEAR
%% PER THCULSAND PER YEAR

AVERAGE AGE 23.618

EXP (EIRTH)

PARENT®S
COHURT
15 - 19
20 - 24
25 - 29
3¢ - 24
35 - 39
40 - 44
45 - 49

53.688

t2)
10C.000 1

34745
3e303
3.206
3.078
2971
24878
24795
2714
24635
24558

12,619
13.582
11.757
10.1406
8.677
T.4%96
6581
5.547
44449
34535
3.565
2.815
20146
1533
0.983
0532
0.294

PERPCENT AGED
SIKTH - WOMA

CHANGE
( 31

015792.

380GC9.
34301.

32829,

21213,
29561,
26389.
27715.
27134.
26272.
25113,

127964,
134623,
113660.
1c828C.
88503,
63526,
57150.
75601,
TC467,
-18354.
46471.
35178.
26898.
19391.
12529,
6311,
3786.

15-44
N RATIO

RATE =»

{ 4)
2.6860

2.6836
2.6969
2.7C83
2.6862
26294
245059
2.6199
206421
2.5931

206813
2.6192
246633
2.8257
206973
242310
202375
3.6370
442533
-1.2980
3.4730
3.3248
343350
3.3677
33945
3.4087
3.4297

42.8960
J.0931

PROGRAMMING BY K. M,
YEAR 56
BIRTHS RATE *=*
{51 {6)
1551440. 39.950
0. 0.0
Ce 0.0
C. 0.0
Ce 0.0
O. 0.0
Qe 0.0
Q. 0.0
O 0.0
O 0.0
g. 0.0
0. C.0
Oe 0.0
Qe 0.0
46194G. 117,235
391906. 116.306
290862. 99.922
208930, 8le.756
122033, 560646
58153, 33.659
17625, 12.639
0. 0.C
0. 0.0
Qe C.0
Q. 0.0
C. 0.0
O. 0.C
O. 0.0
DEPENDENCY RATIOQ 0

MAURER

DEATHS
t7)

340443,

118239,
14796,
7706.
4810,
3000.
1811,
1759,
1708.
1658,
1610.

30312,
8544,
4977,
636k,
7379,
7452,
7615,
7755,
7619,
8058,

11672,

13807,

16911,

20188,

22038,

19900,

21634,

«8935

CHILD - WOMAN RATIO 0,3815

STATISTICAL DESCRIPTION OF "AVERAGE™ FAMILIES

¢ 1 -4

Celll35 C.15757
CallC4a7 C.43283
0.09491 0.36825
0.07765 0e3CT794%
Je 035380 0.23506
0.03197 Cel15447
2.01219 JeL7968

CHILDREN SURVIVING AT AGES @

5-9

0.C

0.28797
0.48638
0e43941
0e36€46
0.27494
0.17680

10 -14

C.0

0.0

0.23423
Qe47931
0e43347
Ce36135
0.27018

15 - 19

0.0
0.0
0.0
0.28105
0.47329
0.42812
0.35623

20 - 24 25 - 29

0.0 G0
0.0 0.0
C.0 0.0
0.0 0.0

0.27347 0.0
046513 Ce26659
0.42026 D+45512

0.0
0.0
0.0
0.0
clo
0.0
0.26346

TOTAL LIVE
BIRTHS

0.34726
0,93510
1.46720
1.90996
2423959
2445370
2456225

PAGE

RATE
{ 8,)

8.767

81.309
11,328
6.190
4,023
2,600
1.620
1.620
1.629
1.620
1,620

6.185
1.620
1.099
1.610
2.19¢C
24560
2989
3.600
4.%19
5879
8+430
12,630
20299
33.920
57.750
96,319
189.489

TOYAL
SURVIVORS

0.30932
0.80127
1.2337%
1.58535
1.83556
1.98257
24093392

SURVIVAL
RATE (%)

99.,07697
85.,68920
84.98969
83,00456
81.95959
80, 799901
719.38920

-,r-



PCPULATICN PRUJECTION UTILITY MCDEL,

VERSION OF 1 OCTOBER 1S71.

MOKTALITY CECLINES FOR ALL AGES 5 DeFaSe = 4.0 ; 903 EFFECTIVE CONTRACEPTION.

POPULATICN,
CUHORTY
TUTAL

]

1

2

3

4

5

6

7

8

9
1 - &
5 - 9
10 - 14
15 - 19
2C -~ 24
25 - 29
3¢ - 3¢
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
15 - 719
80 +

BIRTHS,

AND DEATHS PROJECTED CATA

POPULATICN 2 CF TUTAL

1)

75082432,

2813221.
2526638,
24C8729.
2313587.
2233044,
2162249,
2098389.
2036479.
1976496
1918393,

9481998,
10192006,
3306293,
7627684,
6567145,
5625103,
4813091.
4109794.
3473147,
2913966.
2449C15.
2054650,
16C0838.
1117288,
696537,
473448.
262762.

®  PERCENT PER YEAR
** PER THCLSAND PER

AVERAGE AGE 23,630

EXP (BIRTH)

PAREN
COHO

15 -
20
25
30
35
40
5

B

TS
RT

19
24
29
34
39
res
49

53.668

]

0.11135
0.11047
009494
0.07768
005379
0.03196
0.01219

YEAR

(2)
100.0C0

3.747
3.365
3.2C8
3.081
2.974
2.88C
2.795
2712
24632
24555

12.629
13.574
11.729
1C.159
BeT47
Te492
6.41C
5474
44632
2.381
3.262
2.737
20132
l.488
0.928
0.631
C.250

CHANGE
(3)

1953232,

73401.
65952,
62889.
60409.
58298.
56422,
54692.
52577.
51303,
49727.

247548,
265121.
227614,
137948,
172808.
1469C4.
122840.
106802,
9557Ce
76554«
5348C.
45848.
56158,
45483,
=-5235.
15949.
8437.

PERCENT AGED 15-44
SIRTH — WOMAN RATIO

STATISTICAL DESCRIPTICON OF

1-4

0.19827
0.40283
0.36833
0.30808
0.23469%
G.15396
0.08002

CHILDREN SURVIVING AT AGES 3

5-9

0.0

0.28801
048640
0.43955
036620
0e27441
C.17714

10 -14

C.0

o.o

0.28345
0.47933
Ge43322
0.36098
027050

RATE
{ &)

2.6709

246790
246802
246809
2.6811
2.6807
246793
2.6761
2.6709
2.6648
2.6611

2.6807
2.6707
206533
2.6643
2.7025
246816
206190
26681
248254
246980
242325
2.2824
3.6356
4.2436
=0 7459
3.4862
3.3175

42.9139
0.0831

15 - 19

0.0
0.C
C.0
0.28004
0.47325
0.42777
0.35639

PROGRAMMING BY Ke M.
YEAR 75
* BIRTHS RATE »*=*
{5) t6)
3001026, 39.970
0. 0.0
O. 0.0
O. 0.0
. 0.0
Q. 0.0
Ce 0.0
O. 0.0
O. 0.0
Oe 0.0
0. 0.0
Oe 0.0
Q. 0.0
O. 0.0
894198, 117.231
763786 116.304
562241. 99.952
393620. 8l.7861
232736, 56+ 630
117052, 33.653
37407. 12.837
Ce 0.0
O. 0.0
[+ 28 0.0
0. C.C
Q. 0.0
O. 0.0
C. 0.6
DEPENDENCY RATIO 0

CHILD — WOMAN RATIO 0.3816

20 - 24

c
0.
0

000

L
Q.0
0.27518
0. 46507
Ce42036

WAVERAGE™ FAMILIES

25 - 29

0.0
0.0
0.0
0.0
0.0
0.26898
0.45508

30 +

0.0
0.0
Ca0
0.0
0.0
0.0
0.26232

MAURER PAGE 10
DEATHS RATE »*
«7) t8)
663705, 86906
228714. 81,300
28621. 11.328
14910. 64190
9309. 4.023
5805 24600
3503, 1.620
3399. 1,629
3299. 1.620
3202. 1.620
3108. 1.629
58645« 6.185
16511. 1.629
9599. 1,090
12281, l.610
14382. 24199
14400, 24560
14343, 24989
14795, 3,699
15339, 4410
17105. 5870
20645. 8.439
25950, 12,639
32481. 20.290
37898. 33.920
40228, 57.759
456024 964319
49790« 189.439
«8942
TOTAL LIVE TOTAL SURVIVAL
BIRTHS SURVIVORS RATE (%)
0.34760 030961 89.07219
0.93515 0.80131 S5,68903
1.,46639 1.23311 84,39175
1.,90909 1.58467 93,02662
2024064 1.83633 181.,95576
2+45460 1,98314 80,7927}
2456137 2.73400 79.41080

—sg—



POPULATICN PROJECTION UTILITY MODEL, VERSION OF 1 OCTOBER 1971.

MORTALITY DECLINES FOR ALL AGES ; DeFaSe = 4.0 3 903 EFFECTIVE CONTRACEPTION.

PBPULAT!ON: BIRTHS, AND DEATHS PROJECTED CATA

CUHORT
TOTAL
0
1
2
3
&
5
6
7
8
9
1 - 4
5- 9
10 - 14
15 - 19
20 ~ 24
25 - 29
30 - 34
35 - 39
40 — 44
45 - 49
50 - 54
55 - 59
60 - b4
65 -~ 69
70 - 74
5 - 79
80 +

POPULATION 3 OF TOTAL

t1)

145159584,

5437349,

&2

83828,

4656352%.
4472802

43

17464,

4180923.
4057716,
3938136,
3822079.
37C9440.

18330416.
19708288,
17G21600.
14733016.
12692363,
10883493,
9300616.
7927040,
6732938.
5679060,
4732786,
3870211.
3052788,
22470%4 .
1480291.

835521.

495217.

* PERCENTY PER YEAR
=% PER THOULSAND PER

AVERAGE AGE 23.639

EXP (BIRTH)

PARENT*S
COHORT
15 - 19
20 - 24
25 - 29
30 ~ 34
35 - 39
40 ~ 44
45 - 49

53.688

0

0.11135
0. 11046
0.09493
0.07768
0405379
0.03196
0.01219

YEAR

(21
100.000

3.746
3.364
3.208
3.081
2974
2.880
2795
2.713
20633
24555

12.628
13,577
11.726
10.150
8. 744
T.498
64407
5.461
4.638
3.912
3.260
2.666
24103
l.548
1.020
0.576
0.341

CHANGE
«3)

37758C8.

161454,
127067.
121169,
116411,
112377.
108825,
105621.
102510,

99491.

96544,

477024,
512992.
442649,
382789.
330400,
2841C0.
241939.
204888,
174725,
149441.
123599.
98776.
79295.
61679.
39014.
18416.
12572.

PERCENT AGED 15-44
BIRTH — WOMAN RATIO

RATE =

{ &)
2.6706

206710
2.6713
2.6718
246722
2.6724%
26725
26725
2:6726
2.6726
26722

26719
206725
2.6699
206675
26727
2.6803
2.67C8
246532
246642
27026
2.6816
26191
2.6667
208223
2.7069
202538
2. 6049

42,8971
0.0931

58

17
14
10
7
&%
2

DEPENDENCY RATIOQ

YEAR

BIRTHS
(5)

00125. 39.957

0.
0'
Ce
0.
0.
O.
Ce
0.
O.
Q.

O

O.

0.
27161. 1
T6137. 1
87816.
60634,
48905.
26583,
72903.

Q.

O

0.

O.

0.

Q.

Ce

PROGRAMMING BY K. M. MAURER

CHILD -~ WOMAN RATIO 0.3817

STATISTICAL DESCRIPTION OF ®“AVERAGE®™ FAMILIES

1-6

0.15826
0.40283
0.36833
0.30809
0.23468
0.15391
C.08001

CHILCREN SURVIVING AT AGES =

5 -9

0.0

0.28808
0.48640
0.43956
036620
0.27435
0.17713

10 -14

0.0

C.0

0.28347
0,47933
0.43322
C. 36093
027049

15 - 19

0.0
0.0
0.0
0.27995
0.47325
042773
0.35639

20 - 24

C.0
0.0
Q.0
0.0
C.27519
0.465C7
0.542036

25 - 29

0.0
0.0
0.0
0.0
0.0

0.26925 0.0

0.45508

100
RATE ** DEATHS
{ 6) t7)
1291294,
0.0 442054,
0.0 55322.
C.0 28822,
0.0 17996.
0.C 11224,
0.0 6773,
0.0 65573,
0.0 6380,
Ce0 6192,
G.0 6009,
0.0 113365,
0.0 31927,
0.0 18553,
17.231 23720«
16.301 27796,
99.951 27862,
81,783 27T16.
564630 28537,
33,653 29692,
12.837 33336.
D0 39897,
0.0 48881,
0.0 61941,
0.0 7622},
Q.0 85486,
Ol.C 80477,
0.0 93838,
0.8962

TOTAL LIVE

30 + BIRTHS

0.0 De34759

0.0 0,93525

JeC le%6642

0.0 1,90901

C.0 2024064

245470

0426236 256137

PAGE

11

RATE *»=

{8)
8,896

81.300
11.328
64199
4,923
2.600
1,629
1.629
1.629
1.620
1.629

6.185
1,620
1.999
1,610
2.190
2.560
20980
3,600
%4410
5.870
84430
12,630
20.,29C
33.920
57.750
964319
189.489

TOTAL
SURVIVORS

G«30960
0.80138
1.23314
1.58461
1.83633
1.98320
2403409

SURVIVAL
RATE (%)

89.07225
95,68771
84.09169
83,0C681
91.95576
80.79204
T79.41064
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Appefidix C

'ESTIMATION OF FAMILY SIZE DISTRIBUTIONS

The sample problem inclided in Appendix B assumes that fertility
13 related to suiviving family size. The actual projéction program,
‘however, siipplies only the mean family size and not the distribution
f faiiily éizes. In ordef to use such a fertility function it is
fleceddary to estimate the distribution of family sizes, given the age
of'the mothef ana the mean nuiber of éhildfeh. Such a distribution

and the United States;2 A trincated normal distribution; defined by

Prob(x < 0 | u; d2) = 0

X .. 259 [ po . .2
a(t=m /26" 4 /f et g x50
0 Jo

Peobi(k <X | u; 62) &

appioximates the dist¥ibitions of family sizes: This distribution
4liews the compléte distribution of fanily sizes to be simmarized by

tWo pardfieters, v and 02. These parameters were eStiﬁated by maximum
likeiinood using a modification of the Davidon algorithm to naximize
thie likqlihgpd function with respect te u and 02. Once these parameters
were. 6btained fot each of the 14 popilations (seven age groups for each
86k of data); a simple linear model was iised to felate u and 6> to the
.ﬁaeﬁéis‘ age and the average family size. Thé oidinary least squares
estimates of this relationship were as follows:

& ;07317 - :01433 AGE + 1.276 MEAN R® & ;994
(1:05)  (7.03) (34 5)

1Schultz and DaVanzo, 1970:
20 S. Bureau of the Census; 1964; Tablé 2; p: 6.

‘3544 pavidon, 1959; Fistchet aid Powell; 1063; and Stewart, 1967

for the actull technique uséd. The Fesults of fittiﬁﬁ this fﬁﬁétion

o thé known family size distribiition ave: shown i Figs C-l and -Fig.
C"z.‘, .
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— Observed
— = = = Fitted

N

| I W I I |
0 2 4 6 8 10+
Number of children

Ages 40 -44

Source:

Bureau of the Census, U.S. Census of
Population: 1960, Subject Report.
Women by Number of Children Ever
Born, PC(2)-3A, Table 2, P.6

2 4 6 8 10+

Number of children
Ages 45-49

Fig. C-1— Frequency distribution of number of children
ever born— observed and fitted: U.S. white 1960
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40
Observed

— — —= Fitted

30

Ages 15-19

10+
Number of children

Ages 40 -44

Source:
T.P.Schultz and J.DaVanzo, Analysis
of Demographic_Change in East Pakistan,
R-564-AID, Rand Corp. 1970 Table 5, p.22

0 2 4 6 8 10+
Number of children

Ages 45-49

Fig. c-2— Frequency distribution of number of children now alive—
*“ observed and fitted: Central East Pakistan, 1957 -1962
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0% = .5490 + .1282 AGE + .2589 MEAN % = 910,
(4.53) (3.62) (4.03)

where AGE is the mothers' age in years, MEAN 18 the mean number of
children, and the numbers in parentheses beneath the coefficients are
t-ratios (d.f. = 11). Using this relationship, the values of u and
02 can then be estimated from the mothers' age and the mean number of
children, and with p and 02 any portion of the family size distribu-
tion can be estimated.



Appendix D

COMPLETE PRINTOUT OF SOURCE DECK OF POPULATION PROJECTION PROGRAM
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OIMENSTON POP(2,81)sBIRTHS(2,81)sDEATHS(2481),ASFR(2,81),
1 ASMR{2981) yFAMILY(35,36), IOPT(20)TITLE(20) oIYEAR(100)
COMMUN PUPy BIRTHS s DEATHS y ASFRyASMRy FAMILY, ITIME)AZEROJAONE 4R ¢
1 1JPT
IPAGE = 0
~CTO 902
900 WhITE(6,901) IERR
901 FCRMAT (13HCERROR NUMBER9 13927H CAUSED TERMINATION OF RUN.)
CALL EXIT
903 WRITE(6,90C5)
905 FURMAT(*1*)
DO 907 1 = 1,460
READ(49904) TITLE,IQOPT
904 FORMAT (40A3)
9U7 WRITE(64906) TITLE,IOPT
906 FORMAT(1X440A3)

CALL EXIT

902 CONTINUE
DO 32 Il = 1435
DU 32 12 = 1,36

32 FAMILY(I1,12) = 0.0
00 641 I1 = 1,81
DO 641 12 = 1,2
ASMR(I2,11) = 0.0
ASFR(IZ2411) = 0.0
BIRTHS(I2,1I1) = 0.0
DEATHS(12,1I1) = 0.0

641 POP(I2,I1) = 0.0

THE FULLOWING SECTIUN READS THE CONTROL DATA FOR THE PROGRAM

IERR = 1
READ(5 9100, ENU=9034 ERR=900) TITLEy IBASE,ND1yND2,ND3 ¢ND4910PT 4R,
$ ALERO,AONE
100 FORMAT(20A4/1496X341292X92011510X9F104092(5X9F5.0))
R = 1ls0 + 0,001 * R

IF{NDLoeLEcO+sUReNDLeEQe4+sOReND1eEQe6eORNDL.GT.99) ND1 = 5

IF(ND2 eLEsOeOReND2+EQe4eOReND2¢EQe6eOReND2.GT299) ND2 = NDL
IF(ND3 o LEeC eOReND30eEQe4sORND3¢eEQe6s0RND3.GT299) ND3 = ND1
IF(ND% e LEcOsOReND4 ¢+ EQe4e0R eND4e EQe6eORND4eGTo 99) ND4 = NDIL

IYMAX = -=10000
IERR = 3
Il = =19
1 I1 =11+ 20
12 = 11 + 19
READ(541014ERR=900) (IYEAR(I), I=llu12)
101 FORMAT(2014)
0C 2 13 = 11,12
IMAX = I3
IF(IYEAR(I3)«GT.IYMAX) IYMAX = IVEAR(13)
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IF(IYEAR(I3).LEL.IBASE) GO TO 3
2 CONTINUE -
IF(12,LT.100) GO TO 1
3 CONTINUE '
IERR = 2
IF (1YMAX.LE.IBASE)} GO TU 90C
IMAX = IMAX = 1
IB = IBASE + 1
IERR = 4
IF(IOPTU(T).EQeC) GO TO 601
IF(AZERU.GT.I.UR.AZERO.LT.O.UR.AONE.GT.I.OR.AUNE.LToO) GO TO 900

THE FOLLOWING SECTION READS THE INITIAL DATA FOR POPULATION,
FERTILITY RATES, AND MORTALITY RATES

601 IERR = 6
IF(IOPT(1)eEQ.C) READ(NDL,300¢ ERR=900) POP(141),PUP(1,2),(PUP(L,I)

191=6481y5)
IF(I0PT(1).EGel) REAC(ND1,3004ERR=900) (POP(141)gI=145)(POP(Ls1)y

1 I=6,81,5)
IF(IOPT(1)eEGe2) READ(NDL,300,ERR=900) (POP(I:Ilpl=1-10).(POP(loll
lpl=11'8195)
IF(IUOPT(1)eGE3) READ(ND1 3004 ERR=900) (POP(1,1),1=1,81)
300 FORMAT(8F1C.0)

NFl = 16
NF2 = 5
NF3 = 46
IFLI0PT(2).EQe0) GU TO 6062
IERR = 7

READ(NDZ'301'ERR=900) NF1oNF2,NF3
301 FORMAT(312)

NFL = NF1 + 1

NF3 = NF3 + 1

IERR = 5

IF(NFI-LE.CoUR.NFZoLE.O.URoNF3oLEoNFl) GO0 TO 900

NNN = NF3 - NF1

IF (NNNoNE« (NNN/NF2)%NF2) GU TU 900

602 1ERR = 7 |

READ(ND2¢300ERR=900) (ASFR(I.I,11=NF1pNF3vNFZ’

IERR = 8

IF(10PT(3)eEQ.C) READ(ND3, 300, ERR=9CO) ASHMR(151)93ASHR{ 142}
1 (ASMRI1,41)91=6,8195)

IFLIUPT(3)+EQel) REAL(ND3y3C0sERR=9CO) (ASMR(141)91=145),
1 (ASMR(1¢1),1=6,58145)

IF(IOPT(3)eEQe2) REAC(ND3,4300+ERR=900) (ASIMR(L 1) 9I=1910),
1 (ASMR(14I)eI=11481,5)

IFLIOPT(3).GEW3) READ(ND3,3004ERR=900) (ASMR{Ll,I),1=1,81)
IERR = 9

IFLIOPT(4)4GELL) READ(ND4, 3C09ERR=900) ((FAMILY(I4J)el=1935)9d=1
1 36)
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THE FOLLOWING SECTION TRANSFORMS THE INITIAL DATA INTO THE FORM
USED INTERNALLY BY THE PROGRAM

IF(NF2.EQ.1) GC TO 603

NNN = NF2 - 1

DO 604 I1 = NF1,NF3yNF2

[2 =11 +1

I3 = I1 + NNN

DO 604 14 = 12,13

ASFRI1l9I4) = ASFR{1,I11)
IFCLIOPT(3)eGE.1l) GO TO 605
ASMR(1,3) ASMR(1,2)
ASMR(1l94) = ASMR(193) * 0,65
ASMR(1,+5) ASMR{143) * 0.42
ASMR(1,2) ASMR(1,2) * 1,83
IFLIOPT(3).GE.2) GO TO 606
ASMR(1y 7) = ASMR(1,46)
ASMR(ly 8) = ASMR(1,6)
ASMR(ly 9) = ASMR(1,6)
ASMR(1910) = ASMR(1,6)
IFLI0PT(3).GEe3) GO TO 607
OC 608 11 = 11,7695

12 =11 + 1

I3 2 11 + 4

DO 608 14 = 12,13

ASMR(1914) = ASMR(1,11)
IFCIOPT(7)eGEel) GU TO 609
AZERO = 0435

AONE = 0442

DO 46 11 = 1,81

ASFR(l41I1) = 0,001 * ASFR{1l,11)
ASMR(1,11) = 0,001 * ASMR(1l,1)*
ASFR(2911) = ASFRI1,11)
ASMR{2,11) ASMR(1,11)

CONT INUVE

THE FOLLUWING SECTION DISTRIBUTES THE. POPULATION WITHIN COHORTS
IF THE INITIAL POPULATION IS GROUPED INTO MULTIPLE - AGE COHORTS

IF(IOPT(1l)«GEs3) GO TO 610

IR = 0

IF(IOPT(9).GEsl) GO TO 611

IR = 2

R = 1,0

IF(IOPT(1).GE.1) GO TO 701

X0 = R*R*R + R*R*TRANS(2) + R*TRANS(2)*TRANS(3) +
1 TRANS(2)*TRANS (3)*TRANS(4)

TPOP = POP(1,2)+P0UP(1¢3)4POP(1,4)+POP(1,5)
POP(1,2)=TPOP*R*R*R/ X0
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POP(1,3) = POP(1,2) * TRANS(2) / R
POP(Lly%) = POP(1y3) * TRANS(3) / R
POP(LsS) = POP(1,4) * TRANS(4) / R
11 =6

701

702

720

610

11

IF(IOPT(1)eGEe2) I1
DO 702 12 = 1147645

XC = R%*R*R¥R + R=R*R*TRANS(I2) + RER*TRANS(IZ2)%*TRANS(12+1) +

1 R*TRANS{I2)*TRANS (I2+1)*TRANS{I2+2) +

2 TRANS(IZ2)*TRANS(I2+1)*TRANS(12+2)*TRANS(12+3)

TP0P=P0P(1012)+PUP(1.IZ+1)+PUP(1'12+2)+PUP(1;12+3)+PDP(1:[2+4)

POP(1,12)=TPOP*R¥kR*R¥R/ X0

POP(1l,12+1) = PCP(1,12) ®*TRANS(I2) / R
PUPI1,12+42) = POP(LlsI2+1) *TRANS(I2+1) / R
POP(LlyI243) = POP(1,y1242) *TRANS(I2+42) / R
POP(1l,[2+4) = PGP(1,1243) *TRANS(I2+43) / R
IR =1R -1

[F(IR.LT«0) GO TO 610

TBR = 0.0

TDR = (.0

TPUL = 0.0

DO 720 I1 = 1,81

TPUL = TPUL + POP(L1,I1)

TBR TBR + FUP(Ll,11) * ASFR(1,11)
TOR TOR + PUP{Ll,11) * ASHMR(1,11)
R =10 # ( TBR - TOR ) / TPUL

GC Ta 611

CCNTINUE

THE FOLLUWING SECTICN PRINTS THE INITIAL DATA SUMMARY

IPAGE = IPAGE + 1
WRITE(692C1) TPAGL,(TITLE(L),I=1,20)

201 FURMAT (96HLPUPULATICN PRIJECTIUN UTILITY MUDEL, VERSIUN UF 1 ocToB
$ER 1971, PROGRAMMING BY Ke Mo MAURER10Xy4HPAGE15//71H 42CA4/)

7003

7001
1002

10C6
7007
7008

WRITE(69202) LUASE, IYMAX, (1IYEAR(I), I=1, IMAX)
202 FORMAT(21HLPROJECTIGN FROM YEAR,I598H TO YEAF,

1FOR THE FULLOWING YEARS,1017/6(1X,4517/))
WRITE(6,7003)

FORMAT (29HOCONTRUL GPTION VALUES USED =)
CO 7001 Il = 145

12 =11 + 15

WRITE(6470C2) ((Jy10PT(J))ed=11y1245)
FORMAT (30X94(13,2H 2412,45X))
IF(IOPT(9)elLTeleCRIUPT(1)eGEL3) GO TU 7006
TPOP = 1C0%0 * ( R = 1)

WRITE(6,700T7) TPOP

IF(IOPT(7)eGEel) WRITE(6,7348) AZEROyACNE
FORMAT(21HOINITIAL VALUE OF R =4F3e4)
FORMAT (9HCAZERO = pF6e398Hy AJUNE =9F643)
IF(IUPT(4)4GEel) GU TO 612

15//736HOWITH OUTPUT
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24

217
20
612

207

28

208
209
219
211

DO 26 I1 = 1,35

FAMILY(I141) = ASFk(l,I11+415) * TRANS(G)

FAMILY(11,36) = ASFR(1ly11+15)

IF(Il.EQsl) GO TO 26

FAMILY(11,36) = FAMILY(I1,36) + FAMILY(I1-1,436)

DU 27 12 = 2,11

FAMILY(IL,12) = FAMILY(I1-1,I2-1) * TRANS(12-1)

CUNTINUE

CONTINUE

IPAGE = IPAGE + 1

WRITE(6,201) IPAGE#(TITLE(I),1=1,20)

WRITE(6,207) IBASE

FORMAT (63H SUMMARY OF INPUT CATA FOR POPULATION, FERTILITY, AND MO
LRTALITY2CX95H YEARs 15, //3X96HCOHORTy 12Xy LOHPOPULATION 94X ¢
210HZ UF TOTALy3Xy11E3IRTH RATE®,3Xy 11HDEATH RATE®*/ 24X,5H{ 1 ),8X,
35H( 2 ) slCXeSH( 3 ),9XeSHU 4 )/ /)

TPOP = 0.0
TBR = 0.0
TDR = 0.0

DC 28 Il = 1,81
TPOP = TPOP + POP(1,I11)

TBR = TBR + ASFR(1,I1) * POP(1,11)
TDR = TDR + ASMR(1,I1) * POP(1,11)
TBR = 1C00.0 * TBR / TPOP
TDR = 1000.C * TDR / TPOP

WRITE(6,208) TPCPsTBRyTDR

FORMAT({15H TOTAL ¢F154095Xy8H 100400095X9F9e3+45X9F9437)
FORMAT(15H LESS THAN 1 §F15.095XyFB8e395X9FGe395XsFFe3)
FORMAT(LH 2 I592H =¢1552%X9F156055XeF8e395X9F9e395X9F9e3)
FORMAT(15H 80 AND OVER ¢F15:095XyFBe345X91F9e395XsFIe3)

X1 = 100.C * POP(1l,1) / TPUP

X2 = 10000 * ASFR{1l,1)

X3 = 1000.0 * ASMR(1,1)

WRITE(69209) POP{1y1)sX1yX29X3

12 =1

13 = 4

X0 = POP(1,2) + POP(1,3) + POP{1,y4) + PUP(1,y5)

X1 = 100.,C * X0 / TPQOP

X2 = 100040 * ( ASFR{1,2) * POP(1,2) + ASFR(1y3) * POP(1,3) +

1 ASFR{Ls4) * POP(1l,4) + ASFR(1,5) * PUP(1,5) ) / XO

X3 = 100040 * { ASMR(1,2) * PCP(1,2) + ASMR{143) * POP(1,3) +
1 ASMR{1ls4) * POP(144) + ASMR(1,5) * POP(1,5) ) / XO
ARITE(69210) 12,139X0sX19X29X3

DU 29 Il = 657645 '

12 =11 -1
I3 =11 +3
XG = POP(1,1I1) + POP(1lsI1+41) + POP(Lly1142) + POP(1,11+3) +

1 POP(Lly1l+4)
X1 = 100.,0 * X0 /7 TPOP
X2 = 1000.C * ( ASFR(lsI1) * POP(1ly11) + ASFR(1,I1l+1) *
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1 POP(1,11¢1) + ASFR(1,11+¢2) * POPLL,11+2) + ASFR(191143) =
2 POP(leI143) ¢ ASFR(1,11¢4) * POP(1,1144) ) / XO
X3 = 1000.0 * ( ASMR(1,11) * POP(1,1I1) + ASMR(1,1I1+1) *
1 POP(l,I1¢1) ¢ ASMRI{1,11+42) *= POP(1,11+42) + ASMR(1,11+3) *
2 POP(1,1143) + ASMR(LlyI1+4) * POP(1,11%4) ) / XC
WRITE(69210) [2913¢X09X19X2¢X3
29 CONTINUE
X1 = 100.0 * POP(1,81) /7 TPOP
X2 = 1000.0 * ASFR(1,81)
X3 = 10000 * ASMR(1,81)
WRITE(65211) POP(1,81)9X1eX29X3
WRITE(6,212) i
212 FORMAT (24HO* PER THOUSAND PER YEAR///)
DO 613 I1 = 1,81
BIRTHS(1911) = ASFR(1,11) * POP(1,11)
613 DEATHS(1,11) = ASMR(1l,Il) * POP(1,11)
IF(IOPT(10)«GTs0) CALL STATS
CALL FAMOUT

THE FOLLOWING SECTION PERFORMS THE ANNUAL PROJECTION OF THE
POPULATION ¢ CALCULATING PROJECTED BIRTHS, DEATHS, AND SURVIVORS

DO 33 ITIME = 1By lYMAX
IF(10PT(S5)eGEel) CALL ENFERT
IF(IOPT(6).EQ.0) GO TOU 88
CALL ENMORT
IFLIOPT(3).GE.1) GO TO 88
ASMR(192) = 1483 * ASMR(1,3)
ASMR(1+4) 065 * ASMR(1,3)
ASMR(1,45) ASMR{1,43) * 0.42
88 CCONTINUE
DO 38 I2 = 1934
I3 = 36 - 12
FAMILY(I3,36) = FAM!LY(I3-1:36) + ASFR(1,13+15)
DO 38 I4 = 1,34
15 = 36 -~ 14
38 FAMILY(I3,15) = FAMILY(I3-1,15-1) * TRANS{I5-1)
FAMILY(1,36) = ASFR(1,16)
DG 39 12 = 1,35
39 FAMILY(I2,1) = ASFR(1,12+15) * TRANS(O)
DO 40 12 = 1,81
POP(2,12) = PAP(1,12)
BIRTHS(2,12) = BIRTHS(1,12)
40 DEATHS(2,12) = DEATHS(1,12)
POPl141) = O.
DC 41 12 = 2,480
POP(1,12) = POP(2,12-1) * TRANS(I2-1)
BIRTHS(1,12) = POP(1,12) * ASFR(1,12)
DEATHS(1512) = POP(1,12) * ASMR(1,12)
41 POP{1s1) = POP(1l,1) + BIRTHS(1,12) + BIRTHS(2,12)
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POP(1s81) = POP(2,81) * TRANS(81) + POP(2,3C) * TRANS(80)
BIRTHS(1,81) = POGP{1,81) * ASFR(1,81)
DEATHS(1,81) = PUP(1,81) * ASMR(1,81)
POP(1,1) = 0.5 * { POP(1ly1) + BIRTHS(1481) + BIRTHS(2,81) )
POP(1lel) = POP(1y1) * TRANS(C)
BIRTHS(1s1) = POP(1l,1) * ASFR{l,1)
DEATHS(1l41) = POP(1le1) * ASMR(1,1)
IFLITIME.EQ.IBASE) GC TO 33
00 34 I1 = 1,IMAX
IFLITIME.EQ.IYEAR(IL)) GO TO 35
34 CONTINUE
GO TO 33

THE FOLLOWING SECTION PRINTS THE PRUJECTED DATA FOR A GIVEN YEAR
IF SPECIFIED BY THE USER

35 CONTINUE
IPAGE = IPAGE + 1
WRITE{69201) IPAGE, (TITLE(I)sI=1y20)
WRITE(6+205) ITIME :
205 FORMAT(46H POPULATION, BIRTHS,; AND DEATHS PROJECTED DATA 27X¢5H YE
1AR,15 //12CH  CUHORTY POPULATION 2% OF TOTAL CHANGE
2 RATE * BIRTHS RATE *x* DEATHS RATE **
3 J20XeSH( 1 )oTXeSHE 2 D TXeSHU 3 )96XeSH{ 4 )911Xe5Ht 5 ) 94X 5H(
46 ) 9l2X9SHU T )¢5Xe5H( 8 /) :
206 FORMAT(1lH TOTAL ¢F15609Fl1e39F12409F116492(F16.04F10.3)/)
213 FURMAT(LH ¢3Xe1394X9F15e09F1103yF12609F1l1e432(F16409F1043))
214 FORMAT(L1H 91392H =51332X9F15e09F11e39F12e09F1104+2(F1640,F10.3))
215 FORMAT(1l1H 80 + ¢F15609F11e39F12.09Fl1e492(F16.04F10s3))

TPOP = 0.0
TPUPL = 0.0
T8 = 0.0
TBL = Q.0
TD = Qo0
TOL = 0.0

DO 47 12 = 1,81
TPOP = TPOP + POP(1,12)
TPOPL = TPOPL + POP(2,12)
T8 = TB + BIRTHS(1,12)
TBL = TBL + BIRTHS(2,12)
TD = TD + DEATHS(1,12)

47 TDL = TDL + DEATHS(2,12)
X1 = 100.0
X2 = TPOP - TPOPL
X3 = 100.,0 * X2 / TPOPL
X5 = 1000,0 * T8 / TPOP
X8 = 1000.0 * TD /7 TPOP
WRITE(69206) TPOP¢X19X2¢X39TByX5,TDsX8
IL=1
IF(10PT(8)eGE.1) IL = 10


http:IF(IOPTIB)GE.11

D099 Id = 1l,yIL

99

2217

JI = 1J - 1

X0 = POP(l,1J)

X1 = 100, * X0 / TpaP

X2 = X0 - POP(2,1J)

X3 = 100.0 * 22 / POP(2,1J)
X5 = 1000,0 * ASFR{1l,1J4)

X8 = 100040 * ASMR(1,1J)

WRITE(69213) JIoX0sX19X29X3sBIRTHS(191J) 9 X5sDEATHS(141J),X8
CONTINUE

IF(I0PTI8)GEsl) WRITEL6,227)

FORMAT(1H )

X0 = POP(L,2) + POP(1,3) + POP(144) + POP(1,5)

X10 = POP(242) + POP(2,3) + POP(2,4) + POP(2,5)

X1 = 100,0 * X0 / TPOP

X2 = X0 - X10

X3 = 1000 * X2 / X10

X4 = BIRTHS(1,2) + BIRTHS(1,3) + BIRTHS(1s4) + BIRTHS(1,45)
X5 = 1000.,0 * X4 / XO

X7 = DEATHS(1,2) + DEATHS(1,3) + DEATHS(194) + DEATHS(1,5)
X8 = 1000.,0 * X7 / X0

13 =1

14 = 4
HRITE(69214) 13, 149X05X1sX29X39X49X5¢XT9X8
DO 48 [2 = 647645

13=12 -1
14 = 12 + 3
X0 = POP{1l,12) + POP(1,12+1) + POP(1ly12+2) + POP(1,12+43) +

1 POP(1,12+4)

X10 = POP(2412) + POP(251241) + PUP(2,12+42) + POP(2,1243) +
1 POP(2412+4) '
X1 = 100.0 * XC / TPOP

X2 = X0 - X10

X3 = 100.,0 * X2 /7 X10

X4 = BIRTHS(1,12) + BIRTHS(1,12+1) + BIRTHS(1,12+42) +
1 BIRTHS(1l,1243) + BIRTHS(1,12+4)

X5 = 1000.,0 * X4 / XO

X7 = DEATHS(1,12) + DEATHS(1,12+1) + DEATHS(1,12+2) +
1 DEATHS(1,12¢3) + DEATHS(1,12+4)

X8 = 1000.0 * X7 / X0

48 WRITE(6+214)139144X09XLsX29X39X49X5¢XT9X8

X0 = POP(1,81)

X10 = POP(2,81)

X1 100.,0 * X0 /7 TPOP

X2 = X0 - X10

X3 1060.0 * X2 / X10

X5 10000 * ASFR({1,81)

X8 = 1000,0 * ASMR({1,81)

WRITE(69215) XO0¢X19X29X39BIRTHS(1581)¢X59DEATHS(1981)4X8

WRITE(69216)
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216 FORMAT(2CHO* PERCENT PER YEAR/ 25H *% PER THOUSAND PER YEARYZ)
IF(IOPT(1C) «GTeC) CALL STATS
CALL FAMOUT
33 CONTINUE
GO TO 902
END



. 203 FORMAI(tMQ.be.4bH S

susaobtxne FAMOUT

DIMENSION: POP(2481) s BIRTHS(2;

L ASMR(2;81), FAM:LVtss.ab».lovrczon

CuUiiuN PUP.B[RTHS.DEATHS.ASFR.

i 10PTY

......

exn.uearus«z.alnsAssh(zaavm.
ASMR; FAMTi:V 3 TIMEjAZERUs AUNE# R

THE FULLLWING PRUGRAM BRINTS THE PROJECTED FAMILY DESGRIPTION

ﬂRlTEGb.ZUB]

zxve TOTAL
3y 10 ~14
4RVIVORS RATE (23/)
00 30 11 = 1634645,

i TATISTICAL DESCRIPTIUN oF “AVEQA

Ibﬂ PARENT®S ¢ 26X¢ 29 CHILUREN SURV!V!NG AT AGES &
SURVE"AL.IIZOH COHORT
15 - 19

20 = 24

25 =

29

E¥ FAMILIES/

7Kk 29HTUTAL L

=4 529
BIRTHS  Su

? 0.0
9%1 = 0:Y
X2 = 0:0
X3 = 0i0
X4 = 0:C
X5 = 030
X6 = 0.0
X1 = 0:0
lza !1*4 Y £ 8 v v o IR [ v 8 Fa AEN 4 2 vy Y ts ey 2 o . .
TPOP = PDP!l,lli#PO Pil; 1161)4POPI1: 1142)4POPIL;1143)4P0PILil144)
oo 31 13 = (1312
14 = 13 - 15 ~
X0 = X0 + FAH!LY(!4.1] 90941.131 L
Xi 2 X1 + POP(14:13) % { FAMTLV(1432) + FAMILY( 14330 + FANILY{1444)
i+ FAMILY(1445) ) L
K2 = X2 + POPLL;13) * ( FAMILY( 1456) ¢ FAMILY( 14 7) + FAMILY(14;8)

i+ F&HlLY(l4o9l + FANILY(I4|10’ )

X3 = 53 + POP(1,13)
113) + FAMILY(14414)
X4 = X& ¢ POP(1,13)
118) + FAMILY(I%;19)
X5 = X5 + POP(1l,13)
123) + FAMILY(14424)
X6 = X6 + POP{1,413)
128) + FAMILY(14429)

7 = X7 + POP(1413)
i33j ¢ FAMlLY(l4oJ4’

4-’&‘# E 2% N SR B S X

{ FAMILY(14;
( FAMILY(I4,
{ FAMILY( 14,
( FAMILYLI4
{ FAMILY( 14}

11) + FAMILYIT4312)

FAMILY( 14415) )

16) + FARILYii4;17)

FAMILY{14,20) )

21) + FAMILY(14;22)

FAMILY(14,25) )

26) + FAMiLYii4s27)

FAMILY (144 30) )

31) + FAMILV14332)

FAHILY(I4.35’ )

X8 = X8 + FAMILY(14;36) * PUP(1;13)

’

CONT INUE

X0 = X0 / yPOP
;1 = X1 / YPOP
X2 = X2 / TPOP
X3 = X3 / TEOR
X4 = X4 / TPOP

+ FANILY(i4s
+ FAMILY(14
+ FAMILY (144
+ FAMILY(14,
+ FAMILY(14;


http:PUP(1.31
http:POP(1.31

X5 = X5 / TPOP

X6 = X6 / TPOP

X7 = X7 / TePOP

X8 = X8 / TPOP

K9 = X0 ¢ X1 + X2 + X3 ¢ X4 + X5 ¢ X6 + X7
X10 = 1000 * X9 / X8

12 =11 «1

13=11 +23

NRlTE(QiZO"’ [29839X09X19X29X39 Xbop X59X69XTy X8¢X99X10
204 FUR"AT([3.Z“ =21392X911F10.5)
30 GONTINUE
RETURN
END
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FUNCTIUN TRANS(I) -
DIMENSION POP(2481)9BIRTHS(2,81)9DEATHSI2,81)4ASFR(2481),

1 ASMR(2481) ¢ FAMILY (35,36), 1OPT( 20)
CCMMON PDP.BlRTHS'DEATHS.ASFR.ASMR,FAMILY.lTlMEoAZEROvADNE.R.

1 10PT

THE FOLLOWING PRUGKAM CALCULATES SURVIVAL RATES FROM ANNUAL
MORTALITY RATES FOF EACH AGE COHORT

IF(1.0T«C) GO TU 401
TRANS = 140 /7 ( 1oC + ASMR(L1y1) * ( 1.0 = AZERO ) )

RETURN

20 = ASMR(2,81)
IF(L.LTe81) 20 = ASMR(Zy1)
BL = Ge5

B0 = 05

IF(1eEQe2) 8C = AUNE
lF‘loﬁUol’ 8l = AGNE
JF(letwdel) DO = AZERO

IF(1eLEBC) Z1 = ASMR(1y1+1)
IF(I.GT48C) Z1 = ASMRI1,81)

TRANS = (1eU=BL*ZO)/(Le0+21%(1.,0-B1))
RETURN

ENV


http:IF(IoGT.8C
http:IFll.-.Jl

ooOce

5

SUBRJIUTINE STATS , o
CIMENSIUN POP(2,61) ¢BIRTHS(2,81)yDEATHS(2,81)9ASFR(248L) 0.

1 ASIHR(2,81) s FAMILY (359360, IOPTU120), TITLE(20),1YEAR(L1OC) -
COMMON POPs BIRTHS ¢ DEATHS 9 ASFRoASMRy FAMILY o ITIME)AZERCyAGNE Ry
1 1UPT o

THE FOLLOWING PRGGRAM CALCULATES AND PRINTS SUMMARY PUPULATION
STATISTICSe IT IS USED WHENEVER IOPT(10) > O

BIR = 0.0

TPOP = 060

DU1 I = 1,81

BIR = BIR ¢ BIRTHS(1,1I)

TPOP = TPOP + POPl1,I)

AGE = AZERO * POP{1ls1l) + ( 1.0 + AGNE ) * POP(1,2)
XI = 15

D0 2 1 = 3,81

XI = X1 + 1.0

AGE = AGE + XI * POP(1l,1)

AGE = AGE / TPOP

POPMID = 040

DO 3 1 = 16445

POPHMID = POPMID + PQP(1,1)

BWR = BIR / PCPMID

PCTMID = 100.,0 * POPMID / TPOP

CWR = | POP(1,1)+POP(152)+POP(1,3)+POP{1,4)+POP(1,5) ) /7 POPMID
DO 6 I = 46,60

PCPMID = POPMID + POPI1,41)

DR = ( TPOP = POPMID ) / PUPMID

X = 10 '

EXPECT = 0.0

DG 4 1 = 1,91

X = X * TRANS(I-1)

EXPECT = EXPECT + X

WRITE(6¢5) AGEoPCTMID, DRy EXPECT 9 BHRoCWR

FORMAT(12H AVERAGE AGEyF8e39 10Xy 20HPERCENT AGED 1544 3FB8e4910X,y
$19HDEPENDENCY RATIOD o FB8e4/12H EXP (BIRTH) yF8e3910X920HBIRTH - WO
$MAN RATIO oFB8e49910X919HCHILD — WOMAN RATIO,FB8e4)
RETURN

END
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'SUBROUTINE ENMORT
DIMENSION POP{2381)BIRTHS(2981)¢DEATHS(2481)1ASFR(2+81),

1 Asuulz;alﬁ-EAn:Lv(3s.36).x09t(20).TttLE«20».lVEAR¢100)
COMMON POP, BIRTHS s DEATHS s ASFRo ASMRy FAMILY s I TIME 2 AZERUG9AONE 4Ry

1 10PT
DUMMY PROGRAM 3 ENMORT

RETURN
END

SUBROUTINE ENFERT
DIMENSION POP(Z-BI).BlRTHS(Z.BlluDEATHS(ZoBL).ASFR(Z-BI)-

| ASHR(Z.SI’.FAMILY(35o36)'IUPT(ZO’oTITLEIZOl.lYEAR(lOOl
CGMMON POP:BlRTHS.DEATHSoASFROASMRpFAMILYolTlMEpAZERO.AUNEvRo

1 10PT
DUMMY PROGRAM : ENFERT

RETURN
END
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ERROR MESSAGES

Error Cause

1 Input error attempting to read Projection Card in Control
Section.

2 No years specified for output before end of list.

3 Input error attempting to read Output Card(s) in Control
Section.

4 Illegal value supplied for AZERO or AONE.

5 Illegal value supplied for N1, N2, or N3 in Data Section:
Fertility,

6 Input error attempting to read initial population distri-

bution Data Section: Population.

7 Input error attempting to read N1, N2, N3, or inmitial
fertility rates in Data Section: Fertility.

8 Input errof attempting to read initial mortality rates in
Data Section: Mortality,

9 Input error attempting to read initial description of
"ayerage' family in Data Section: Family




