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FOREWORD

This paper is the first in a series of Working Papers on
the "Multilevel Computer Model of World Development Systems."
While the assumptions and the methodology of the various
submodels pertaining to the above computer model are described
in the IIASA Symposium Proceedings SP-74-1 to SP-74-6, this
series aims at explaining the use of the models.

The series consists of seven papers, one for each submodel
now available at IIASA. The descriptions relate to the state
of the computer model in May, 1974. Since the research work
under the leadership of M. Mesarovic and E. Pestel is still
going on the model descriptions should not be looked upon as
final. Further submodels will be documented as soon as they
become available.

At present the various submodels are kept on a magnetic
tape and partly on punched cards, and thus are easily accessible.
I would like anybody who is interested in running a submodel
from the M.P. Global Modelling Set to contact Glinther Fischer

(BExt. 411).



IMPLEMENTATION OF THE M.P. WORLD MODEL

In May 1974 a seminar was held by IIASA in Baden, at
which the "Regionalized Multilevel World Modelling Project"
headed by M. Mesarovic and E. Pestel was presented to
scientists of various disciplines. In January 1975 the
proceedings of this seminar were available at IIASA. 1In
these reports (6 volumes; SP-74-1 to SP-74-6) the assumptions
used within the models and in part the data are described.

We now have some of the submodels available on our inhouse
computer which is a PDP 11/45. 1In order to facilitate the use
of the models descriptions of the various submcodels have been
elaborated. These papers are not intended to provide a
description of the submodels themselves, but merely of their
use (requests from the model, input, output, data). The
descriptions relate to the model versions implemented on the
PDP 11 under the DOS-System, which is a single job operating
system,

Due to the fact that a new multiprogramming operating
system (UNIX) is used on the PDP 11/45 some of the models
have been implemented under UNIX too, and some of the larger
models may be run as batch jobs on the CYBER 74 at the Technical
University in Vienna.

Models Available at IIASA

PDP 11785 CYBER 74 MODEL
DOS | UNIX (Batch)
* * POPULATION SUBMODEL
x * * FOOD ANALYSIS MODEL
x * ENERGY SUPPLY MODEL
* * ENERGY EMISSION REGISTER
* * WORLD ENERGY CYCLES
* * * WATER MODEL
x * MULTILAYER DECISION MODEL
* LINKED VERSION OF ENERGY
SUPPLY AND ENERGY EMISSION
REGISTER







THE POPULATION SUBMODEL

ABSTRACT

In the M.P. Regionalized World Model, one of
the most important submodels is the population
model. 1In its present state there are especially

two purposes for which the model serves:

A. The model can be used to investigate
different population policies. The
model calculates an equilibrium
fertility factor that would gradually
lead to population equilibrium. The
user of the model can specify the year
when the equilibrium policy is to start,
and the length of the transition interval
after which the equilibrium fertility
should be reached. Thus it is possible
to investigate the effects of postponing

the application of equilibrium policies;

B. A second feature of the model is that you
may not only investigate a decreasing
fertility, but also an increasing mortality
due to lack of protein. This will be
helpful for analysing the population
growth of South East Asia.

For more details on the theoretical background see [1]

TI. MATHEMATICS OF THE POPULATION MODEL

The computations of the model consist of two different
periods. While the computations of the model for the years
1950-1970 are determined by the given data, wvarious alternative

strategies may be applied from 1970 on:




COMPUTER RUNS

A. Normal Runs

In the standard computer runs the fertility factor
cft and the mortality factor cmt are kept constant
from 1970 on taking the values of 1970; i.e.

oft = o970, nt = em??70 for ¢ > 1970.

B. Equilibrium Runs via Fertility Change

If you choose scenario 01-10 you will get special
equilibrium runs according to the values of KONTR

and INT. Mortality is kept constant, i.e. cmt = cm1970
for t > 1970; but fertility is changed (starting in
year KONTR) until it reaches the value of the computed
equilibrium fertility factor after a transition period

of INT years.

C. Runs with Mortality Changes (Lack of Protein)

Scenario 11-33 provide runs with constant fertility
but an increased mortality. The mortality multiplier
ZM(X,E,a) is computed according to the values of
EO,EU,EA,X0,TL. These runs are to be produced only

for region 09.

D. Change of Mortality Due to Lack of Protein and Change

of Fertility Due to Equilibrium Policies

For region 09 you may also choose scenario 34-53 in order
to get runs that take into consideration a combination

of increased mortality and equilibrium policies.

E. Scenario 99

If you specify scenario 99 you will get a run with
any parameters you specify. Again lack of protein

is considered only for region 09.
NOTATION

In order to simplify the documentation of the mathematics
of the model the following variables will be used (different

from the notation of the FORTRAN-program).



r

cf

afa

cm

am

Number of people alive on 7/1/t who were born
between 7/1/t - a and 7/1/t - a + 1, i.e. people
that are a years of age

Number of people who died between 7/1/t and

7/1/t + 1, as a subset contained in P:

Number of women who gave birth to children between

7/1/t and 7/1/t + 1, as a subset of P;

Difference between immigrants and emigrants in the
time-interval between 7/1/t and 7/1/t + 1, as a

subset contained in P;
Total number of people alive at 7/1/t
Babies born between 7/1/t and 7/1/t + 1

People who died between 7/1/t and 7/1/t + 1

Difference between immigrants and emigrants between
7/1/t and 7/1/t + 1
Crude birth rate of year t

Crude death rate of year t

Age-specific fertility, i.e. the probability that
a person will produce a child between 7/1/t and
7/1/t + 1 at an age between a - % and a + %

Age-specific mortality, i.e. the probability that
a person will die between 7/1/t and 7/1/t + 1 at

an age between a - % and a + %
Time-dependent fertility factor

Age-specific fertility factor (normalization

86
b} afa = 1)
a=1

Time-dependent mortality factor
Age-specific mortality factor (normalization
86

r am_ = 1)
a=1



LE Life expectancy at birth

PRt Protein (gramm) for people in region 9 in year t
xt Gramm protein/capita for people in region 9

ZMa Age-specific mortality multiplier

KONTR Start of equilibrium birth control

INT Transition period to reach equilibrium fertility

factor

SBabt Accumulated number of babies from 1970 on

STott Accumulated number of deaths from 1970 on.

POPULATION DEVELOPMENT BETWEEN 1950 AND 1970

For each of the ten regions of the M.P. World Model the
following data are used as initial values of the computations
from 1950-1970:

P1950

a a=1,...,86 (the age-groups were obtained by

applying a spline interpolation
subroutine to the available data)

PopD~ t = 1950,...,1970 Total number of population

cbrt t = 1950,...,1970 Time series for the birth rates

and death rates of the time-span
cdrt 1950-1970

af_Ja = 3%,1,...86 Age-specific fertility and mortality

a
taken from the most recent available
am_ data and normalized such that
86 86
! af_ =¥ am =1
a=1 a=l @



SET OF BASIC EQUATIONS

cm

I

86
= X Pt
a=1 a
o (cbrt . Poth+-cbrt+l . Poth+l)/
86
( Pt « af_)
aey @ a
L . (cdrt . PopDt + cdrt+l . Popt+l)/
86
(z Pt - am )
a a
a=1
= PopD® - Pop®
.t
Imi~/50 a=2,.c... /51
0 a=1,53,..,86
Pt+It
a a
= Popt + Imi
86
= E Pt « af_ - cft
a=l "a a
86
= I Pt s am_ - cmt + % . Babt * am, * cm
a %
a=1
'—t. -— t. t. - t.
= P85 (1 cm am85) + P86 (1 cm am86)
- pt . _ t —
= Pa—l (1 cm ama_l) a=2,...,85

Babt e (1 - % cmt

. am%)



Babt/Popt+% = Tott/(Popt + X (Babt - Tott))

Q
o)
~

I

t+%

cdr Tott/Popt'HE = Tott/(Popt + % o (Babt - Tott))

sBabt! = 0

stotttl = o

Phe numerical output of year t vrovides the computed values for

1,
t, pPopt, cft, cbrtt+%, cmt:, cdrt??, gBabt, sTot®. 1In case of

t

normal runs also PopDt and Imi'% are printed on a separate line.

POPULATION DEVELOPMENT FROM 1970 ON

From 1970 on various alternative strategies may be applied,
such as equilibrium policies and the increase of mortality due to

lack of protein.

SET OF BASIC EQUATIONS

86
Popt = I t
P
a=l "a
oft = | o£1970
according to equilibrium policy
t _ 1970
Cm = Ccm
t
am_ = | am
a a
according to lack of protein
86
Bab® = £ P « af_ - cf®
a a




86
Tott = I Pt - amt . cmt + % . Babt * am, °* Ccm
a a 5
a=1
t+1 t t t t t
P86 P85 (1 - cm am85) + P86 (1 - cm am86)
t+l _ _t ot .t
P =P (L - cm am__;) a=2,...,85
Pt+1 = Babt e (1 - % - cmt . amt)
1 5
cbrt+% = Babt/(Popt + % (Babt - Tott))
1
cdrt% = Tott/(Popt + 5 ¢ (Bab® - Toth))
spabt™! = sBab® + Bab®
sTott! = stot® + Tott

EQUILIBRIUM POLICY

In order to calculate the effects of various equilibrium
policies the user of the population model may specify the
values KONTR and INT as described before.

KONTR Start of equilibrium fertility control
INT Length of transition interval

In order to have stationary population the condition
Babt = Tott

has to be satisfied. Furthermore, the model assumes that
the age-specific fertility and mortality cf_, and am, remain
constant for all times and cm is chosen to be cm = cml970,

From this follows the condition:

Pg =P (a =1,2,...,86)

Inserting these conditions in the demographic model one gets the

following relationships:



Py = Bab * (1 - % - cm am%)

o
|
o)
L4
(™
!
Q
3

« am_) a=1,...,84

P86 = P85 + (1 - cm - am85) + P86 « (1 - cm - amg

and therefore

Pge = Pgs ° (1L - cm - am85)/(cm . am86)

Defining
Prod(l) =1 - % cm am;i
prod(a) = Prod(a - 1) * (1 - cm * ama_l) a=2,...,85
Prod (86) = Prod(85) « (1 - cm - am85)/(cm . am86)
One gets
Pa = Bab * Prod(a) a=1,...,86
Using
86 e
Bab = £ cf™ - afa . Pa
a=1
Leads to

6
1 =cf + L afa « Prod(a)




The life expectancy at birth and the equilibrium birth rate

and death rate are calculated using the relationships:

- Pop
LE = Bab
cbr- = cdr

e__

Bab
" Pop

Tot

> = 22= = 1/LE

Pop

SET OF EQUILIBRIUM EQUATIONS

(1/cm - am85)/ am

535 86
Prod(l) = (1 - % « cm - am;)
2
Prod(a) = Prod(a - 1) « (1 - cm ama_l) a=2,...85
= - \ .
Prod (86) Prod (85) (1 cm am85,/ (am86 cm)
o 86
cf~ =1/( % af + Prod(a))
a
a=1
86
LE = ¥ Prod(a)
a=1

cbr® = 1/LE

0.1 « 7/INT KONTR :4t :TKONTR + 2 « INT/7
t =j40.2 « 7/INT KONTR + 2 - INT/7 < t :iKONTR + 5 « INT/7
{0 1 - 7/INT KONTR + 5 INT/7 < t < KONTR + INT
(cf1970 1970 <+t < KONTR
Bolof®h o ee®70 - ce®) . rk® KONTR <t < KONTR + INT

l@fe KONTR + INT - t
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LACK OF PROTEIN

In order to compute the increase of mortality due to
lack of protein in region 9 of the M.P. World Model, the
user may specify the values EO, EA, EU, X0 and TL as described

before.

SET OF INCREASED MORTALITY EQUATIONS

1
pRI970 = 44 . popl970
t-1
. | PRSTT - 1.005 1971 <t < 2000
PR™ =9 ¢a1
PR 2000 <t
xt = prRY/Popt

t = .
ama = ZM am

zmt = [(44 - x0) /(x*" ™ _ x0) - 1]

. [(EO - EU) °* exp (- a/EA) + EUJ + 1
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IT. TERMINAL INPUT AND DATA BASE

A, Requests from the Model

Playing with the model requires the input of some
specific parameters from the keyboard. For this
purpose the model issues some appropriate statements
on the terminal. Following each request there is an
example of the expected input. These examples are
primarily intended to show the user the format

by which the data are to be entered rather than to
give a meaningful set of data. During a session

some or all of the following requests may be issued:
"SPECIFY ULTIMATE YEAR/INTERVAL"

The maximum value for the ultimate year is 2100.
You may, for instance, specify 2100/05 (using format
(14, 1X, I2)) to run the model until 2100 getting an
output with time-steps of 5 years. These values

remain set until you finish your session.
"REGION, E.G. 08"

If you enter 01-10 (using format (I2)) you will get a
"NORMAL RUN" for the specified region (see Table 1).
If you enter 00 the model will ask

"GIVE POPUL. SCENARIO NUMBER, E.G. 22"

At this you must enter 01-53 or 99 (using format (I2));

if you enter anything else the model will write
"SCENARIO NUMBER NON EXISTENT"

The various scenaria are listed in Table 2.

If you choose scenario number 99 the model will ask

"SPECIFY (N) EQUILIBRIUM CONTROL START/SPAN,
E.G. 1975/14"

These equilibrium control parameters are used to

specify a certain equilibrium policy.
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"ENTER REGION"

After having specified scenario 99 you will be
asked again for the region you want to run the
model (since you have entered 00 at the first
request); you may enter 01-10 (using format (I2)).
In case you enter 09 the model will ask

"SPECIFY (N) EO,EU,EA,X0,TL
E.G. 1.0/.25/10./0.0/0.0"

These parameters influence the change of mortality

due to lack of protein.

Now the model is run with the specified parameters
for the region you are interested in. When the
model has finished the run for your region it will

ask again for a region, etc.

REMARK

You have to be careful because the parameters remain
set from the last run until you reset them (i.e. by a scenario
01-53 or by means of scenario 99). Therefore, you have at
first to produce the "NORMAL RUN" for the regions you are

interested in, and then enter special scenaria.

The terms appearing in the above requests denote the

following:

ULTIMATE YEAR

Last year to run the model ( < 2100)

INTERVAL Time steps for the line printer output

REGION : In the M.P. World Model, the world has been

regionalized. There are ten regions:-
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Table 1

NR. REGION

01 North America

02 Western Europe

03 Japan

04 Rest of Developed (i.e. Israel
Australia, New Zealand)

05 East Europe and USSR

06 Latin America

07 Middle East

08 Main Africa

09 South East Asia

10 China

POPUL. SCENARIO NUMBER (= NSC)

There are 53 scenaria 01-53 with special sets of parameters
available (Table 2). TIf you want to specify your own parameters
you must enter 99. In any case lack of protein is only considered
for region 09 (i.e. South East Asia). Therefore, scenario

11-53 ought to be run only for this region.
EQUILIBRIUM CONTROL START (= KONTR)

Start of the equilibrium policy; must be a multiple of
5, e.g. 1975, 1990, 2000, etc.

EQUILIBRIUM CONTROL SPAN (= INT)

Lenth of transition interval; number of years from the
start of the equilibrium policy until the equilibrium
fertility factor is reached; must be a multiple of 7, e.g.
0, 14, 35, etc.

EO : Sensitivity of babies to protein deficiency

EU : Sensitivity of older people to protein deficiency
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EA : Time constant that indicates the number of years
that pass until E(a) - EU drops to 37% of EO -~ EU,

where E(a) 1is defined as:

E(a) = (EO - EU) « exp (- a/EA) + EU

("age-specific sensitivity to protein deficiency")

X0 : Minimal per capita protein consumption (in gramm)
per day. If protein consumption/day < XO all
people die due to lack of protein

TL : Time delay in the effect of protein deficiency
(in years). Using these parameters an age-specific

mortality multiplier is defined:

[ 44 - X0
X(T - TL) - XO

ZM(X,E,a) = - 1] » E(a) + 1

Where X(T) is the computed per capita protein
consumption for year T and E the above defined

sensitivity to protein deficiency
B. DATA BASE

To run the model two data files are needed. From
unit number 4 the following time series and age
distribution are read (Format (19X, 6 F10.5)).

MIDYEAR POP : Estimates for the aggregate midyear
population of the respective region
are given from 1950 to 1970. Data are

given in millions of inhabitants.

ANFANGSVERT : Age distribution in 1950 or for the
earliest available year, the age
distribution is normalized to sum
up to 1 and presented in the following

way:

Babies less than 1 year, 1 to 5 year

olds,....,80 to 85 year olds, and -
people older than 85 years.
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AF : Age-specific fertility calculated from the
latest available historical data according
to:

Ba Pa
AF_ = a=1,...,11

a Bab / Pop

In this context 'a' does not denote a single one-

year age group, but five-year age groups. Furthermore,
the first figure given is always 1.0, so age-specific
fertility rates AF include: 1.0, 10-15 year-olds,...,
45-50 year-olds, older than 50, unknown births.

AM : Age-specific mortality calculated from the latest
available data according to:

T

A, = 5ot / Top a=1,...,21

As before the first figure given is 1.0. Thus AM
include: 1.0, babies less than 1, 1-5 year-olds,
5-10 year olds,..., 80-85 year-olds, people older than
85, and unknown deaths

CDR : 21 values denoting the crude birth rates from 1951-
1971 are given

CBR : 17 figures are listed, the first of which is the
average crude birth rate for the years 1950-1954,
The remaining 16 values denote the birth rates from
1955-1969.

All the data dealt with above are listed for each of the

ten regions. A listing of the data is given below. As

for the UNIX-operating-system a file called PDAT.D, which

has to contain all data is associated with unit number 4.
Under DOS the respective file is called PDAT.DAT. A

second file is needed to read the prepared scenario data using
unit number 9. The corresponding FORMAT is (1X,2(F2.0,1X),
F4.0,1X,F2.0,1X,6(F3.1,1X)). Each line contains the

following values:
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SCENARIO LABEL, SCENARIO NUMBER, KONTR, INT, EO, EU, EA,
X0, and TL

The SCENARIO LABEL is used for classifying the various
scenaria, i.e. all scenaria dealing with population
policies only take a value 01, those investigating lack

of protein take 02, etc.

The remaining 8 variables have been already described in
section A. of this chapter. The actual file names are

SCEDAT.D and SCEDAT.DAT for UNIX and DOS respectively.
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Table 2
APR 21 15:te2 SCEDAT,D PAGE 1
21 Py e2rd
@1 P2 1975
S R A L
¢l 24 1995
01 B5 1975 14 I ——
21 e 1985 14
£1 Q1 31995 {4 - -
g1 @8 19715 35
. 1 09 §985 35 _
@1 e 1995 35
22 11 18, 100, 19,
ve 2 14, 15,
d2 13 . 2 15,
e 14 iy
.......... pa2. 35, 1,0 .25 10, 12, @, .
ue 16 1.0 .25 16, 12, S,
—_— 22 17 1.0 .25 18, 10, o o —
@e 18 1.0 ,25% 1%, 5,
g2 16 1.2 ,25 1@, 12,
e ew 1,2 .25 18, 5,
k2 21 - 1.9 25 172,
e ee 1.0 4,25 5
@? 23 e - lnm .5 P@.
b2 24 1.9 .25 14,
@2 25 1.5 nS 18. _
¢e 26 2.0 ,25 20,
B2t . 2.0 .25 1@, . _ N _ - _ . .
G2 e8 2.0 ,25 5.
N2 29 2l W5 PV, W,
02 30 e o3 20, 5e
we 3y 2. o5 224 . I
82 32 E. .5 5'
e 33 e 29 5. 112, _ o
@3 34 1975 14 e,
23 35 1985 14 20, o o - B o I
N3 36 1995 114 ed,
03 37 22000 14 2¥.
"3 38 1985 14 12,
03 39 2200 14 o 19, _ e B o o B
V3 4p 1975 14 5.2
N3 41 1965 14 S8 S o o -
23 42 1995 114 S0
B3 4% 2202 14 S.¢ o . o
©3 44 §975 14 1,02 ,25 S.
D3 45 985 14 1,0 ,25 5.0 - o o L B
@3 4k 1995 14 §,2 .25 5.0
B3 47 22td 14 1,0 .25 S0 o o L -
3 48 1985 14 1,5 ,25 10,
B3 49 2270 14 1,5 .25 10, ,_ S
3 S 1975 14 2.0 59 24,
B3 51 1985 14 2,2 52 00, e o _
@3 %2 1995 14 2,1 ,5p 29,
N3 _S% 2200 4 e, 5@ ¢y R
|
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s 2 15:35 PoAT D PAGE §

NORTH OAMERICA i o L
CLeYRAR PUF kY 1he i 168 93 172.25 175,07 175,36 181,67
Toveaw B =y RS ICH 13+ An 152,00 196,35 186,59 PiP .3
JLYRAR PP L 0. SeEn con 11 P1Y g 2ldsen £lk,9¢ P19459
CMIDYEAR POP _RY 221,90 . 2R4 30 246,31 e
ANFRNLSVERT, R 1.0 .2 14 f,PE668 A, NBB3 P,AT4US P,2711
ANFANLSVERT, PRI C. 7166 .2 12 D.PTAI Q0743 @,2672 B,0596 _
ANFANGSVERT, RY BT ) Ce@ 79 he 1399 vieW334 B.2eH vw,0111
ANFANGSYERT, _RY_ . Q2.,d166_  €,0 8 el e R
AF R 1.7 Pt 7 Poinld 5,771 4,669 2.141
AF . Ry 2,980 o2 1 et 2l 2o D,0G4 s
AM R1 1,2 2.3 R C.p92 eitb Y] 2,113
AM Q1. . .. _ 1,143 I P18 2,259 #e396 0,617
AM R (1,95Y 1.4 8 2.216 3.316 5211 7.197
_AM Ry 10,979 __ 2¢, 89 S R
CNR S1«7y KEGION 1 9,63 9,5 9,5¢% 9.0% 9,19 9.19
CUR 51=71 kEGBIUN § 9,46 9,3 9.26 9,34 ) 9,14 9,33
COR 51«71 REGION § 9,43 9,2 9,23 S.5¢ 9,21 9,48
COw 51=71 KEGION § 9,29 . 9,2 . 9.1y __ e L
Coii (SreQd),5deb6G Ry 26,82 25, ¢ Ph, i 25,19 5,29 ed.0l
ChR (Sr=54),54=h9 Ry 24,41 23, R 2%,55 22,67 21.97 21.23
Con(SP=54),5dmbs RY 19,58 16, 8 17,82 17,59 17.69
WESTEWN EIJRQPE o R I R o .
AIDYEAR POFP K2 122,79 325 4% 328,mp 332,87 333,85 336,83
“1NYEAR PGP K2 539,88 363 29 Fuh b1 350,116 353,51 357,35
MIUYEAR POP  RQ 361,62 55 v 3#9,99 373,5¢ 377,34 182,62
MIDYEAR POP. _Re 383,88 387 54 191,48 : . —
ANFANGSVERT, RP2 1.0 PN, BA e 2TAT B BG4 n,n825 P.NBDT7
ANFANLSVERT, R2 Ve RAT Gl &1 0n,r897 FeTE n,0718 R,066H
ANFANGSVERT, R G577 P. 73 VellHly D.03542 D.0263 p,0164
ANFANGSVERT, R? Vel 81 el 338 e Rii0] .
AR ke 1.7 Ce2 3 0,980 4,224 4,582 3,400
_AF _ R2____ . 1,483  p,4 0 D,046 2.0 D.064 e
AM Ke 1,2 3.2 7 a1y P41 2,239 2,068
AM P2 . B.2K5 2,2 9 . 0,118 GiglT4 fe263 LSS S
AM Ke 7,722 V.9 4 1,723 2,704 4,345 6,929
AM o kP 12,592 18, 21 e7.v18 .
COR Si=71 R2 11,54 12, 9 12,94 10,40 14,84 1P.92
COR S1=7y R 164715 _ 10, 5 . _ . 10,587 _ __ 1b,52 _ 10,26 . lo.63 |
CDR 51=71 k2 10,74 1¢, 8 10,27 18,30 12,67 12,61
COR S1=7)1 R? 17,78 12, 3 . 10,59 . L
CuR (50=54),54=69 R2 20,47 é2, 1 e, 51 16,42 18,958 18.51
CBR(S5G=54),54=69 R2 18,74 18, 5. {R,93 18,88 19,85 . 19.32_ |
CoR(50=54) ,54=69 R2 18,79 2?2, 9 18,482 17,48 17,23
.JAPAN . __ S } ]
MINYEAR POP R3 82,992 A4, 4 85,50 86,69 87,98 89,02
MIDYEAR POP_ R3I___ B89,9% 92, 3 __ . 91,55 . _ 92,43 93,22 94,06 _
MIDYEAR POP R3 94,93 95, @ Q6,90 97,95 98,86 99,92
_ MINDYEAR PUP K3 121,08 1@2 32 _ \¢3,54___ S
ANFANGSVERY, R3 1,8 e.0 78 B,1068 0.1145 R.1046 92,1030
_ANFANGSVERT, R3 02,0929 _ __ 0,0 43_ 0,065 __ @.0607 P.,0539  0,0481 |
ANFANGSVERT, R3 R r4al D,0 3V NgRATT Re0213 P,154 v.,0082 |
. ANFANGSVERT, R3 = P,0233 2.0 .13 e,@2@y ..
AF R3 1.0 P.0 P,123 c.B892 5.948 2,492
- _AF. R3 0.619 2,09 .05 _ .00 B.0 =
AM R3 1.2 2.2 9 Ne165 Q,273 ©n,as50 0,101




&M K3 . C.14b 7e1 9 F.279 o9y ?.405 1,594
Lt -3 r.oax 1.9 1 2,543 Uericy 7..73 17.426
A O S O 2 S - . R — _
CUR Sti=71 R3 12,0 8,8 8,89 B.19 7.79 8,89
CDR 5 i .-7 1 k! e B . 3@,__,_‘_,,,77,. 5 e ,,,7 . sﬂ*;_ma, 715 gk,v_k<_#,7 [ _‘.‘,,,___,__M,_T Asa___
ChR Sy1=7y *3 T.29 6.9 7.09 £,79 5.79 6479
CUR S1=71 K3 ___  _ RJI9 e
CuR R 23,09 72, 0 19,39 18,52 17.29 18,10
Cor _ RT3 _ 17,64 17, 9 16,89 17.,1@ 17.29 17.69
CeRr R3 18,469 14, 9 19,39 18,6
“£ST UF DEVELOPED . el
MINDYEAR PUP RU PR 17 27, 1 27.11 28,41 29.19 29,92

__MIDYEAR POR _ R4 30,66 31, 6. . 32,20 . 32,98 33,74 . _ 34,57 _
MIDYEAR POP R4 35,41 36, 1 37,07 37,92 38,77 39.58

_MIDYEAR POP R4 . . 4,44 a1, 8 42,302 .
ALFANGSVERT, K 1.9 Vel 24 o902 NeR951 B.,0793 2.,0783
ANFANGSVERT, R4 _  P,2923 Ne? 39 N AL T P,M5RQ P.02S4B P, 620
ANF ANGSVERT, R4 P,2534 R.N 43 2, 0347 BeliP kY P.2171) P.B146
ANFANGSVERT, R4 /LY D.¢ 39 2,0203 . I o
AF k4 1.0 a7 1,310 5.7¢9 1,614 2,058

_AF R4 1,012 . B,3 1. . 2.,030 __ R.0EY ___ R .
AM R4 1.7 3,5 & 7,131 2,091 r,”39 2,675
AM R4 . el Vel & vel49 Vellki? D2.296 P 445
AM R4 (L, T08 ?e9 3 1,668 3.112 5,176 9,302

AWM R4 i2.7v4 N8, 39 e

CDR RY 7,70 R.0 9,57 9,69 9,48 9,75
CHOR RY 8,45 .00 f.39 _ 8,15 8,01 8.15 _.
CuRr L&) hBer2 8,3 5,13 B2l B.32 8.44

- LOR___ R4 _ _ . 8,43 _ ReT 8,69 . - . .
CHR R4 LA Y, 2 3ir, 26 32,23 32,27 IPL.15
CorR . K4 3,78 It, b Jp, 4 29,74 29,48 29,85
CHR R4 Ph,13 25, 3 25,714 25,85 28,713
EaSYT EUROPE AND USSK .
MIDYEAR FOP RS 269,79 213 72 217,82 281,85 285,99 290,50
MIDYEAR PQP KRS 294,92 299 13 . 393,56 3yB, 1¢ 312,63 317,22
MIDYEAR PUP HS 3z1,46 325 59 329,35 232,87 336,03 339,89
MIDYEAR PUP RS 342,43 345 4B 348,53 B N
ANFANGSVERT, RS 1,0 DA 92 IR R R.12002 Del014 A, 0862

_ ANFANGSVEKT, RS . 02,2341  P.8 89S D.PR87  ZL.0640 NeA565  R.04TT _
ANFANGSVERT, RS 0., 035986 n,? 19 .0ebe 2.,0196 N,2140 2,2089
ANFANGSYERT, RS g.0053 2,4 35 ?.0086 _ e o

_AF . RS 1,426 0,3 8 n,037  n.02y  n,e07 -
AM RS 1.2 fe O Pe131 D049 .,043 p,122

__AM . RS P Iu8 B, 1 2 0 @145 2 Q.14 0,338 2 p,554
AM HS Pn,914 1.4 9 2.378 3,854 5,759 9,248

A4 RS y4,146 25, 43 = 339477,6
CUR RS 17,39 10, 1 9,63 9.48 8,76 8,31

_ COR RS B S3 7.8 B34 T.T4_  T.82 8415
COR RS 7,73 7.5 7.93 T817 8,22 8.36
COR RS 8,50 B ,
CoR RS 25,73 25, @ £5,19 24,52 24,38 24,02

__CBR_ RS 23,55 = P33, 4  p2,18  2n,94 20,08  19.18
CBR RS 17.76 17, 8 17,614 17,43 17,74

LATIN AMERICA - , , . . _ o
MIDYEAR POP Re 161,55 165 78 172,12 174,64 179,34 184,36
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O A ST LR Y2 TR R 155 <9 > v, AT, 212, w2 214,87
LUTEAR PLP kb Fes,ch ety 2% Ping,TH 245,86 253,15 rL- 1Y
MIDYEAR PGP Kb . 268,32 276 35 284,75 . . .
ENFANGSVERT, PRE 1.0 2.0 24 vel181 2.1326 ?.1158 P.2999
ANFANGSVERT, R&  2,099e 2,0 76 v, 0635 20611 ?,0487 2.,2418
ANFANGSVERT, R6 B, 25458 P 4P Cl.n2ee MeA136 B,PD96 p. 0052
ANFANGSVERT, R& 02,0035 72,2 27 g YE o o -
AF Rb 1,8 Zef 1 1,467 3,955 4,33 3,105
aF . Re_ 2, 4kd 1,2 1 Pel*+R DSl 2e936 o
AM R6 1.8 7.1 1 UG RG4 MNel1%3 B.114 n,l7e
AM BB 0,298 7,3 A P,3%2 Peb16  A,085 2,834
AM Ré& 1,115 f.0 B 2.548 4.048 5,488 7.713

AM R§  12.,8b5> 24, 8B 149,123 e o o
CuR k6 13, R4 12, 9 12,91 11.72 11.93 12,95
CuUrR  R6 11,99 R TN | 16,14 11,56 11.56 11.56
CLR Ré 11.96 11, & 11,56 Q.42 9.28 11.45
Lok . RPe . 10,0 9.9 7,40 .
Chr R6 3g,34 i3, 9 5,17 3,98 3g8,64 38,30
ChR . Re ... 3p.91 41,4 41,13 41,13 41,13 41.13
CHR R6 4g,se 36, 1 15,44 4,11 4e,53
MIODLE EAST )

MIDYEAR PUP R7Y Bl,.,65 Hy, 3% 85,4d% b1,69 6,75 92,27
MIDYEAR POP_ RT . 94,03 97, @ 9y ,49 tudg 12 124,80 107 .64
MIDYEAR PGP RY 11r.19 113 89 115,68 119,46 122.28 125,84

__MIDYEAR POP _RY __ . 129,45 133 3¢ 155,51 . o e
ANFANGSVERT, R7 1.2 Rt €3 "el4eh “¢1475 Gel138 A, 02829
ANFANGSVERT, R? Beit?7258 2oli 37 Haitese Be?379 Lo AUSS DL 0395
ANFANGSVERT, R7 n,n349 P B2 h,n238 .08149 2.n114 n,a064Q
ANFANGSVERT, R1. = 6,141 .0 4] Ca0EaT . e o
AF R 1.2 2.0 3 P R9I3 3.601 4,726 4,245
AF PT 3,449 1,3 1 n,d23 Pa0171 P.,413 . e
AM R7 1,0 T.6 & 2,894 Ne233 Ne168 A.,21
AM ______ ___R1 . ... bh.esl Bed 1 W 3BT @,459 0,559 0,785 ___
AM R7 1,237 1.9 P.9354 3I.35A8 4,703 6.234
AM . RY 11,931 19, 16 1564%5,0 ) .
COR R7 12,48 11, 7 1d.13 11,93 12,29 15,53
COR __ _  RT . _ 16,26 16, 4 {6,340 16,48 C 15,95 0 12,17 _
COR R? 1o,47 120, 2 10,85 14,33 15,46 16,20
CorR _ I S 13,65 14, 7 11,49 . e _
CdR RY 43,61 3’7, S 19.29 37,.,81% 37.41 38,86
C8R . RY . . 4n.31 a4y, 5 36,43 39,29 = 39,88 38,67 _
CBR K7 38,29 37. 4 36,43 37,19
MAIN AFRICA_ = __ = : L e : _— .
MIOYEAR PUOP RS 161,73 164 A8 168,17 171.92 175,53 179,62
MIDYEAR PQOP _R8 _ __ 182,61 186 H1 191,11 _ 195,46 199,29 274,85
MIDYEAR POP RSB 209,72 214 T 219,67 2esh,ud 237,31 235,71
MIDYEAR POP__R8 ___ 241,34 247 16 252,85 A L o
ANFANGSVERT, K8 1,2 P, 35 P,1390 P.1510 P.1037 n,2857
ANFANGSVERT, RA h,n918 P 16 N, RT4UD @.0555 n.,B484 ?,0338
ANFANGSVERT, R8 287 P2 62 P.,2156 DeAVRAG RHATS 2,249
ANFANGSVERT, R8  ©,0249 _ 9.2 592 A, 0va6 - ] e
AF R8 1.0 o2 1,094 3.318 4,144 2,740
AF  RB 2.2 R85 0,548  ©.064 2.0 o
AM RB 1.0 4,9 6 1.3532 Pe362 P.360 2,465
AM  RB . @R.,53%4 Ped 3 7,95  .584 R.800 - @842
AM R8 {1,226 1.4 1 2,134 2.441 3.047 4,492
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AM RB
CDR K8
~COrR R
COR R8
. CPR_____ _RB
CHR R8
. CBR__  Rr8
CBR R8
—._SOUTH _EAST ASIA
MIDYEAR POP K9
—_MIDYEAR PQOP _ K9 _
MINYFAR POP R9
____MIDYEAR POP R9
ANFANGBSVERT, RO
__ ANFANGSVERT, Ry
ANFANGSVFKT, RS
ANFANGSVERT, R3
AF R9
AF RS9 -
AH R9
_AM __ R9
AM R9
AM R9
Couw k9
COR RrRG
COR R9
CorR __ R9Y
C3r kS
CoR kG
CBR R9
 CHMINA
MINYEAR PP R1D
_MIDYEAR POP R
MIDYEAR POP R)p
___MIDYEaAR pgop RiQ
ANFANGSVERT, R
___ANFANGSVERT, R19
ANFANGSVERT, @10
__ANFANGSVERT, R12___
AF RiQ
R 1 CRLR
AM RG
AM R9
AM R9
. AMR9
COR RiQ
COR . R10
COR R10
_COR___  Ria
CdR R12
Cles =1
Lk A1

6,9

16,65
2.2
2.9
35,66

_4p,29

7,0

725,12

813,55
341,72

~179h,2h

1.4

CLEE

2,396
@, ulh
1.2

1,222

1.0
a,2719
1.722
8,214
Pi,23
1,4l
Wed

.9

43,414
33,74
dt g AD

554,54
61744
688,15
Th?,99
1.0

Ge.MALd
hiagN322

p.z248

2.159
1.2
'710’279
1,4dw
8,214
19,94
AN

.9 .

37,12

T,

.‘-SQ-S"‘

1h,a2

735
R3Y
S64
112
e
.2
N}
e
00
.4
f,09
i./-‘].3
{.d
12,
3.
16,

44,
42,

563
{\?8
723
T~y
Agit
.2
e
2,2
)
5.9
He 8§
1,48
12,
18,

38,

43,

~N w Ny P

WY

44

ib

)

779,96

36,253 - o
13,93 12,66
16,60 16,93
44,26 37,29
749,29 764,21
AR .37 . ATT 0
94K, /D 1416,56
115%,11

Ne115¢ Neld19
he637 B.0617
J.n2at he2129
A, 0002

a,382 1.829
e.118 Ned1
1,453 Ne327
2,389 Red 39
2,373 e 797
{.7

21,47¢ 21,57
the79 16,10
43,128 41,15
39,R9 4gf,54
973,29 583,86
5_‘9..‘,5 £51 .,k
712,398 727,82
T4s,39

2,12h1 Dol 320
LAYV n.1547
ety N 164
B
7,363 1.668
A.2TT UPRARAY )
14453 "e327

76 %49 et 39
2,373 24797
1.0

17,22 15.22
34,99 31,98

13,92

2d.un

43,63

897,53
1241.98

,1109

- 2.n520

Ne@ALH3Z

2,473
N, 156
2.198
d.527
4,237

19,58

39,33
39,24

594,75
563,52
740,59

Cr.1221
D.R493
e AN9Y

2.560

2,87
A,190@
4,237

34,02

4,249

38,65

796,18
318,93
1¢68,14

D VIYY
P,Ru28
A8
1,998
B,225
d.721
bo"39

18,97

36,7€
39.77

605,84
675,61
754.19

a,1141
Neada6
Ve:'uie

0.225

33,52
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ITI. OUTPUT

The head of the printout contains the name of the chosen
region, the scenario number (or NORMAL RUN) and the values of
the various parameters (i.e. KONTR,INT,EO,EU,EA,XO,TL). Then

you get a table consisting of eight columns:

YEAR : Year t of consideration, 1950 < t <
ULTIMATE YEAR

TOTAL POP : Total number of people living in year
t as computed by the model for the

specified region

FERTILITY : Computed fertility factor cft for 1950
<t <1970. For t > 1970 the fertility

1970)

factor is either constant (i.e. ctt = cf
or determined by the chosen equilibrium

policy

BAB/POP : Ratio of babies born in year t to total
end-year population in t, i.e. crude
birth rate cbrt*%

MORTALITY : Computed mortality factor cmt for 1950
<t <1970. For t > 1970 the mortality

factor is kept constant (i.e. cm®t = cml970)

TOT (N) /POP Ratio of people that died in year t to

total (end-year) population in year t,
i.e. crude death rate cdrt+k

SUMME BAB(N) 70: Accumulative sum of all babies from
1970 on

SUMME TOT(N) 70: Accumulative sum of all deaths from
1970 on.

Subsequent to the line printed for 1970 you find a few data

concerning the equilibrium state:
LE : Life expectancy at birth

CFSTAT : Fertility factor cf® leading to equilibrium
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TOT/BAB : Ratio of babies to deaths for equilibrium
(= 1.0)

P86/P85 : Ratio of people that are older than 85 years

to number of people that are 85 years old.

If you have performed a NORMAL RUN you will also get
the actual population (from data), and the calculated
number of immigrants (both in millions); i.e. the calculated
difference between the computed population number and the

actual value.



MAY 27 09 as POPULATIUJ-FON PAGE 1

B3 S S

CDIMENSION PPL(1),uli(),00HC8)) I S

DIMENSTON SCFR(YH,5¢)
7‘”-N>I“M Erdeo1,1),870-(21,1)

videnolus rE=1 (A1) rnuu~T(21), P (21)Lled)r(el)
CDHMDN.SCE,FER,AHSR,FtHT,AMﬁRJ,LF,CM,ﬁ N

66

- S

CFO¥MAT(///,’SPECIFY ULTIMATE YEAR / INTERVAL *,/)

DIMENSINN S1(1),52(1),FY(1),FX(1),PGCL),F(1),FACL),GRP4CL)

_REAL 8 CH,CF,CD AN, AMC,P,58,52,53,485,FY,FX,F,FA

CALL SETYFIL(4,"PDAT, O ")

CaLL SETFIL(9,"SCEDAT,D M) R S
IYT = 1952
ISTAT = 1970 : S L L S
I35 & 1952 ‘
WHITE (k,6h)
READZ(S,7) MAXIYR,INTER
NCO = 0

WRITE(6,154) :
REBD(S,5)]. . __ I — - __
CALL POPUL (- l,IYT 1, PP1(1),GLA(1),DCH(1),NCO,PROV,NALL)
RealInD. G o i 5
REAIND 4 :
DO L . Js1,1591 e
IYR = J+1949
IF(IYR,GT, MaXIYR) GROTO kk
CALL ALLPREIYS,I85,PAxTYk, INTeR,NALL)
CALL POPUL. (ISTAT,IYR,1,PPL(1},6LR({),0CH($),NCO,PROV,NALL) =
COMNTINUE

GUTD ¢e

FORMAT(IR)

FURYAY (TU,1X,12)
FORMAT(® REGION ,c€,6, ©BR’,/)
STOP

END
SURAROUTINE POPULC(INTAT,IYR, [1,6T,6RP4,TOTK,NFO,PROV,NALL)

_DIMENSICN AP2(R6,1)AFR2(86,1),AH2(86,10),5CE(1C,59)

DIMENSION FER(21,1),8H0~(21,1)
DIMENSION GS#(21),6P(71),6F(21),6M(21),P0OP(21),6(21)

T DIMENSION FERT(R1)AMUST(21),CF(20,1),CM(20,1)

DIMENSION AP(86,1) 1AM3(R6,1),AF(8Bh,1),AP1(86),AF1(86),AM1(BS)
DIMENSION NAME(12,1),XP(151),4M(8m,1),PUP2(21,1)

GIMENSION SHAB(L),37uT(1),TOV(1),3A8(1),6T7(1),AM2(4)
DIMENSION AMIG(C1),CB(13,C0(1)

DIMENSTUN CBR(1),CUR(1),TOTK(Y)

REAL INT,INTV

NDATARD
IF(ISTAT)Y,2,3 L

CIF(~DaATA, tu,l)bUTO 2
JIR(IY L,EQ, ©) GOTOD 168 . e

NDATAEY
_KREG=) e - - e
DU 220 IPthi 11

READ PRIMARY DATA

READ (4, 104) (NAME (L KREG) ,L=21,12)
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READ (4, 179)P0OP
REA[I(d, 19@9)ESP

AL S N 2., 20
140 GF (LY = C,¢
e READ(4,109P, (GF(I),1=5,13)_. _
READ(4,109)GM
FEAD(L,109) (arOWT (1) ,Ie2,21),P
READ(4,109) (FERT(I1),1=24,21)
eua CONTINUE
c
c L ADJUST AMORT,FEKT UaTa
c
DO 141 L=t,3 -
{41 FERT(L) = FERT(4)
e AMDRT(1) s AMDRT(2) — o _
DO 143 L=2,21
. L IR EAMURT (L)Y 146,146,067 . . — e
146 brNET(L )YSAMORT (L=1)
1477 CCNTINUE - -
IF (FERT(IL)) 143,142,143
142 FEST(L) = FERT(L=1)
143 CONTINUE
DD 149 Ls=g,21 _ o e
AMORT (L) = AMORT(L) * ,nR)
149 FERT(L) = FERT(L)w»,u¥l _ ~ .
o
G _CALCULATE SECONDARY DAaTa APY,AF1,AMY .
(o :
CalLl SFLItE (GH&,aF1,1,22)
GM(2) = GM(2)=%,2
Gh{s) = GMN(S)x.8 }
GAC27Y) = GM(20) %, 2
R, . CaLlL SPLINE.[GM,AMl,E.EQJ _ -
N & 4
152 NsNei - - R i
IF (GF(NY) 152,152,158
. A93 N1 B Ney L
N = 14
154 _ N=Ney - _ i , . e
IF (GF(N)Y) 154,154,155
155 N2 = N L _ R
GF(1) = 2,1
o CALL SPLINE (GF,AFY,Ni,N2) z o . N
c
_C SAVE DATA FOR ALL REGIONS .
C
DO 162 Ls1,86
APR2 (L, KREG)=aPYI(L)*POP (1) x1,Eb
__1e@  AM2(L,KREG)=sAMI(L)
PO 190 L=1,8%
190 AFR2(L,KREG)=(AFI(L)+AFI(L+1))w,5 B e
00 734 L=1,21 1
o _FER(L,XREG)sFERT(L) . _ ]
AMOR (L, KREG) sAMPRT (L)
T34 POPPLL,KREG)=POP(L) R
IF(XONTR ,EQ, @) KONTR s 2200
S i |
|
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_161 00 20t I ®1,53%
REAN(9,1d49) (SCE(J,1),Js1,12)
IF(SCH(Y,I))R5Y,2,741

2 CuNTINDE
@  CONTINYE S
IF(11 ,EQ, @) GOTOD 3
e RETLRN L
3 IF{IYR=14950) 167,167,168
c

©C  INITIALISATION FOR 1952
A *E . S D
167 IF(I{,EQ Q)GNT0 187

S 8 _— e

Niz2}
. Nesy

DO 54 NzNi,N2
. CBR(N)EL.?
COR(NYER, Y

e CRINYE AL B

Co(NY=0, @
AMAINYI M2 0L NY L o i
DO 1es LEY, 806

___AP(L ’ N) AP (L ? NY oo

AF (LyNYSAF2(L,N)
C1eh ML NYS (A2 (LN HAM2(LeL N) I, S
AM(HBE,NYSaMR (b6 ,N)

Te4 AMZ (L ,N)y=AM2(L,N)
_ . SBAR(N) = 2,
S4 STOT(N) Qe
LAUS=1 . . _ o

e

€ INTERACTIVE MGOULE _

C

o 1BT . IF(I1.GE.la80NPaI1.LEL12)G0TO 1685
NPTeD

e IFLTIL,GT L 1DINPLRY i
WRITE(6,169) '
READ(S,LTAINSC L
RSC=NSC : -
KONTR=2202 e . e o
INT2142000,

Eusd,?

X0s0,0
o TLe@,2 _ . . _ . P
IF(NSC=99)197,176,176

197 IF(NSCYZ, 184,172 0 e B}

172 no 173 12=1,05@

173 CONTINUE

GOTO 187

174 KQONTRsSCE(3,I)___

INT=SCE(4,1I2)

D0 T@04 L=YeB6

0 T P — .

EA=zQ,Q. . R . .

__ IF(SCE(2,J2)=RSC)173,174,473 = e

_WRITE(L,17S) L.
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CEDESCE (S, 1) e S
FussCe(e,Ie) )
Fazalqe7,I)

.50 f""{C)
— . _JL=SCE(9,12) S —
IF(SCE(!.IE) EO 2) KONTR & 2282

__WRITE(6,913) e e e .
READ(5,914) 112

S A S G -

5070 1Rl
176 wRITe (p,177) L . . o
READ(S,17B)KNNTR, INTLY
o WRITE (6,912) S
913 anmnr(1x,'t~1ka RELION’, /)
READ(5,914) 112 _
1t = 112
914 FORMaAT(I2) o ) . . .
INT2IMTYY
1761 CONTINUE S
IF(I1,NE, Q)COTD 176¢
WHRITE(L,179) S U
RtAU(s,1ea¢1£o,t‘u.en\,xz’.TL
{762  CONTINVE . o
181 KTNT=TL
LAUSS (KONTR=197.2)/5
IF(LAL5-S)317,317,313
313 LAUS=ip : L
37 IF(INT=101) 1681, 168! 316
316 LauS=] o . . .. o
1681 KaRsINT/T
GOTO 1.

C
L WRITE HEADLINE e e
c
1689 INTY®INT .. e e i R
IF(INT={0P) 718 719 719

749 INTV2D e e e e
718 IF (NALL) 168, 981 168
__9%es IF(NSCY961,962,961 ~ e
961 WRITE (6, 656)(NAHE(L 1).L=1 12), hsr KONTR, INTYV, tD EY,EA, XD, TL
. BGOTD 96K3 ]
962 WRITE (6, 650)(NAME(L;1),L=1 12),KONTR, INTYV
__9b3nﬁhﬂallﬁibilQﬁlw,n_gM*__,gmumw,“w“an_;Am,,m_;_‘*_",ﬂhﬂ_”“wamw_mﬁﬁ__wﬂ

L MODEL el ]

168 IF(T1,EQWIRETURN L L
KKslYKm1949
o KEIYR. i
DD 55 Ns3Mji, N2
G T ( \‘) .= 0 B e e e e et et e e
TOT(N) = @,
__________ BAB(NY = @, I

PO 5 L=1,86
_____TOT(N) = TOT(N) & AP(L,NY®AMOL,N) ]
5 BAB(N) = BAB(N)I+AP(L,N)*AF (L,N)
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e DO 7 t=1,18_
7 G(L) = @,
Au & L=1,Rs
Le = (L+d)/S

8 G(he) & G(L2)+AP(L,N)
PO 9 L=1,18
S 9 BTIN) = GT(NYHG(LY L L
55 CONTINUE
T “E - e _
c MIGRATION
. c__ - _ - .

CIF (K=1978) 97,99,97
92 DD S6 NEND, NP

AMIGCENY = POPE (KK, N)s1B0,=GT(N)»Q, 9021
,,,,,,,,,, IF (4™MIG(N))91,92,92
91 AHIG(N):AHIE(N)-!.%
82 AMIG(NY 3 ARG (N)+.5 e
T UMIG B AMIG(N) -
.0 95 L=2,5! o ) B )
35 AP (L,N) = AP(L,N)eMIGx200,
_ O AMTIG(N) = MIGH .01
56 GT(N) & GT(N) + MIuwl,Ed
,,,,,,,, _ . XP(KK) = 44, B
S$7 IF (NALL)1S1S,154,1985

150 XTOT=STOT(I)/1,.E6
XBARSSBAA(I)/1,.Eb
_XGT = GT(I)/1.66 ]
KRITF (R, 151)K, X6T,CECI),CRRCI),CD(I),CORCI)  XOAB,XTOT
1519 IF (Ke=1972) 12,349,850 .
o
. L. MORTALITY,FERTILITY TILL 1969  _ .

c
10 __ DD 87T NEN1,N2
BR = (FER(KK,N)xPCP2(KK, M)+FER(KK+],N) #POP2 (KK+1,N) )%, ,5E6

11 s (AMDR(KX,N)aPUOP2(XK,N)+AMOR(KK+1,N)xPOP2(KK+1,N))w,5E6
IF (AMOR(XK+1,N)) 11,11,12

11 TT = (POPR(KK,M)=POP2(KKe¢i1,N))xy,E6 ¢+ BB |
ie TOT(N) & TOT(N)+BB*,5%AMP(N)
. CB(N) = BB/EABINY ]
COEN) = TT/TOT(N)
LR IRKNY = CBON)
57 CM(KX,N) 3 COD(N)
S _“_IF(NALL+A€CJBV 821,80 e
801 WRITE (6, 112)POP2(KK 13, AMIG(lJ
. Go. T0. 80 e e
o
c CALCULATION OF EQUILIHBRIUM STATE AND MORT, MULTIPL, (PROTEIN)
o
_ 3B IF (NALL+NSC)30e,321,3¢Q S
314 WRITE(&,112)POF2(KK,1), AHIG(l)
. 30@ DD 88 NaN{, N2 . o
Ca(N) = 0,
. co¢nv) = 2, P |
DO 3S L=1,LAUS '
LY = KKelL U _ I
CB(N) = CB(N)+CF(L1uNJ
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4

239

240

315

__IF (xaB) 308,308,3@9

- 319
-1 5 B

SS1)

CTFCEQLENEU,OR,EA,EN,E,)G0TO 239

IR (I L,EG,S)aM2 (1)
M 3 ((dd,eX)/ (XP(KK=KTUT)=X{)

P

DO 52 N=Ni,N?

-29-

COCNY+CH (LY ,N)
L=V /L &US
PN AR

(1,700 (n)=AM{85,N)) /A" (86,N)

coem)
Col(N)
AN A
FbIN)

LORCONIwAMB(NY
p
AM(),NYRCDIN) %P +1,

P e 1,
S1(N)
SP(N)

-P

$s3 = 2,

PO up L=2,85 .

P c Px(l,=an(L=1,N)*CD(N))

S1(N)Y#+F

§3 = 53 + AF(L,N)wP

S22 (M) & So(N)Y+ar [l a)*CH{(N) AP

485 (1,=01,=82(N))/F)/CO(N)

Pw(1,=3M(ES,NI®RCD(NY) )

S1(NY 4R /780 (Ba,N)Y/CD(N)

S2(H)+F

Fy(n) 1,/751(N)

Fx(N) 1,783

F(N)zCB (M)

Fa(rysk (NY=FX(N)

IF(NALLY?GE,TDY, 1720
WRITF(E,d48)51C1),FC{1),FY(1),82(1),PR{1)

S3(N)
$2(M)

Pr = dd,»x0CT(1)
PRD = PR, 225
GU 10 288

MORTALTTY,FeRTILITY L4TER THAN 1970

IF (EQ+FASFU+XT4TL EQ,E)G0TO 3665
1F(I1=9) <R, e T, 3ubh
IF(==20232)230,230,235

PR = PR+PRD

IF (NFD=11235,1677,235

PRIFR)OV

XP(KK) & PR/GT (1)
D0 240  L=1,85% -
E=EL)

(EO=EU)*EXP (=L/EAY ¢ EU
((4d =x)/ (XP(KS=rTOT)eXD)

E &
1
IF(I1,EQ,9)AM(L,1)
IM = ((4G,=XC)/(XF(XKaKTOT)=X0) =1,) *x EO¢+ 1,
= AMy{(1)wZM

"1-3 x FE ¢ 1'«..

=l.) « EUt 1,
3 AM3(B6,1) %M

IF(11.FU,9)AM(66,1)
IF (K=KONTR) 322,327,307

F(N)=FEX(N)
GO TO 327

FK N,1/%A48
IF (K=KONTR=7*KAQ) 310,32¢,328
IF (K~KONTR=S*xxAB) 311,318,318
IF (X=KONTR=2#kAB) 318,315,315
FK = FKx2,

(AMZLL, 1) +AMI(L+L,1)) %2ZMn,5

et —




=30~

MAY 27 9425 POPULATIUN=FOR PAGE 7

318 . F(MN) eF(N)Y=FA(N)®FK _ . e
3ol Cr(n)=F (V)

52 CONTTINLE
g DN 53 A=t 1,ne
I TP (1 .=CO(N)2AM (BO,N)) 355,350,385
c
o L CALCULATION OF POPULATION AT T=T+1 . e
c

355 RAR(N) = RAB(N)«CB(N) . e . _
TOT(N) 3 BAn(N)x,5%*aMa(w)=CO(N) ‘
,,,,, DG 75 Ls1,86 e © . .
15 TOT(N) = TOT(N) + AP (L,nYxat (L ,N)wlU(N)
e AP(BOEsNIZAP(BO NI N (1 =L (N)*AM (RS, N))+AP(BE,N)w (], ~CO(N)wAM(BE,N))
D0 &S ILee, 85
o L=87eTL. e
L] = (=}
85 AR (L N)Y = BP(LY,NY* (1,0l (N)*aM(LL,N)) L i
BP(LN) 2 BASIN)I*(1,=oS#«CO(N)*AMA(N))
IF (n=1970) 87,868,880

86 SHAR(NY 3 Srbi(nN)+ia? (N)
_ STOTIN) = STOT (M) +TOT(N) - ] -
87 GT(N)EGT (N)+,940a3 (R) = 5% TQOT (1)

o CHR(N) = BAB(NI/GT(NY e
CUR(NY = TOTINY/ZGT (M)
GRPA(N) =0, 2 ; — o 4 i } R o
DO 148 1I=15,64

148 GRPU(N)GRPU(NI+AP(II,N) R
TOTK (N)ERAB(N) % , S AN (N)xCDN)
N 144 111,16 A } ) L

144 TOTR(NYZETLOTA(N)+AP (LT, n)wdm (T],NYRCO(N)

59 CONTY INYFE _ o L
GOTO 2
... 359 _ CONTINUE . . o o e
GOTOo 2
- 41  FORMAT (° L:,CFSTAT,CnR3TAT,TOT/B4AH,PB86/PBS * 3X4FSe2,
& 3(2x,F6,4),2%,F%,2)
1ed FORMAY (1242) ' i o
128 FORMAT( YEAR TOTAL POP, FERTIL, RAR/PQOP MORTAL, TOT/POP*,
& SRAB 72 sTor ve*) e e
129 FORMAT (10X,6F104,5)

112 FORMAT (1X,F11.2,°* = ACTUAL PQP’,Fi1.2," & CALCULATED IMMIGR,’)
149 FORMAT (IX,2(FRal, ) IX),Fl,0,1X,F2,0,1X,5(F3,1,1X))

151 FURMAT(I14,2X,F9.1,4(3X,F7,4),2¢C2%,FTa8)) . . _ o
169 FORMAT(*HRIVE POPULSCENARIQ NUMBER, E.G, 22°,/)

. _ 179 FURMAT(I?). S . . ;
175 FORMAT(* SCENARIO NUMBER NOT BEXISTENT?) .

177 _ FURMAT(* SPECIFY(N) EGULIBRIUM CONTROL START/SPAN,E.G, 1975/14°%,/)
178 FORMAT(T4,1x,12)

_ 179  FORMAT(® SPECIFY(N) EC,EU,EA,XL,TL E G4 1.0/,25/10,/0,2/0.0 *,/) |
18p FORMAT(U(F2,1,1X),F3,1)

__ 684 FORMAT(12A2,5X, "NORMAL, RUN’//15X,*STARY OF CONTROL 3 *, |
& 14,° TRANSITION PERIOND = *,F7,0,/)
696  FORMAT(1282,5X, SCENARTIY RUN®,Id//785%,*START OF CONTROL = ]
8 *,14,° TRANSITION PERIOD = *,F7,0,/,5%,"ED 3’,F4,1,5X%, ‘
___&*_ ________ 'EUWE_,',FU.E,SX, ’EA ,"IFSQ!.CS_XL,’,.X.@ ='I,F5.115x'fTLa ,Aa,f,lanl_l.’,_),‘_,_______JI

END
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~ SURRQITINE SPLINF (G,a05,HM1,M2)

DIMENSTNN B2U),N(ER)yD(R3),xx(20),YY(2R),L(21),AG(&6)
Yx¢1y = 2,

Yi = 6(1)

YY)y s YV oo — .

DO €2 Ls2,2@
L XX (L)ESeL =10 L
ee YY(L) & G(LI+YY(L=1)

Gl = YY(2@)=YY (1)
Y2 5 JSx3) + Y]
G(21) = G(l) = G}
o IF (Ni=2) 24,721,222 .
el YY(20n) & YY(2U) + d4,.,%6(20)
. BL TN 24 ]
ee DG 23 L=Ni,N2
BEAG = YY(L)/YE~1,
YY(L) =s=(EAG+l,) 7/ (FAGe1,)

23 YYC(L) = ALOG(YY(L)) _
24 CaLl SPLIFKO (b,C,0a%X,YY,N1,N2)
Le = ¢
L3 = 86
IF (N1=2) 32,302,295
25 Le = N1x% = 9
R 1% IF (N2=20) 35,483,497

35 L3 3 N2xS =« 9
4@  DpO S2 L=L3,86
S5¢ AGELY = Gleyi=G(2a)
] DO 55 [=1,Le
58 AG(L) = YY (1)
LiL3sL3=
DO 7@ LsLe.L3L3
L1 & L+9
IF (L=5) 60,606,069
60 L1 = 1=y
65 I=L1/5
Q= Li=1xS o
EAG = ((N(IX*Q+C(I))*xBeB (1)) wideyY(])
o IF (Nl"'?’ 7%,7Q¢65
66 EAG = ExP(EAG)
EAG = (EAfG=1,) / (EAG+Y,)

o Xx(e)s1,0 e

EAG = (EAG+]1, )wY2
7@ AG(L) = EAG
DO 8@ L=1,85
AG(L) = (AG(L+1)=-AG(LI)/GY "
IF(as(L))B1,82,89

,,,,,,, 81 ___AG(LIS@.OQ . . el e
8a CONTINUE
e AG(BE) B G(20Y/6GY_
RETURN
- _END . e o

SUBPIUTINE SPLIXO (B,C,0,X,F,N1,N2)

. DIMENSION B(22),C(20).,0(2@),X(20),F(C(2@) .

ML 2 Nf +
M2 B N2 = e
SzP
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e -32- - G el B

e D0 12 IsNti,M2 . i

DCI) = ¥(1+1) = x(1)
o2 (F(l1+1)=FL{TYY 7 IF(])
C(l) 3 red

18 S B R____ — e e e e _

20

S =0

R = @ o Ll e - e e e
C(NT) 2 -

C(N2) n o .
0U 20 1smt,M2

C(I) = C(I) + FxC(I=1)

B(I) = (¥Y(I=1)ex(I*1)) * 2, = R®§

.8 = DI . o

F =2 S/B(])

K7/ -

Y

Wy e

— .. END e o e = N e

_SUBROUTINE ALLPRCIYR,188,Max],INTER,NALL) _

DO 20 YisMy,M2 o . _ .
TzMisM2=]L

Cel) = (DCIYRCCIe)) = C(I)Y 7/ SCL) o o
DO 4P TaNi,M2

S = D(YY  __ il e . RO A

Rz C(I+1) = C(I)
D(1) = R/S
C(1) s C(1) » 3,

_BLI) = (F(I+4)=F(I}) / S = (C(I)+R) = §

CONTIN{JE
FETURN e o . N o e o e ]
END

NALL =S
1F (IY"'\"HAX])10203 . . e
IF(ISS=1YR)2,2,3
NaLLsMOD(IYR,INTER)
RETURN

} e B
- e e e e
|
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