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§. Intrusinction

This paper requires a firm grasp of both mathematical demo-’

graphy snd FORTRAN programing for complete comprehension.
Subsequent papers can aim at developing one or another of the
seminal capabilities presented here or at minimizing the programing
or demographic skill requirements for effective use. This paper aims
at the establishment of a language with which complex demo-
graphic manipulations can be briefly expressed in a form intelligible
both to demographic analysts and to computers.

The Demographic Computer Library (DCL) has been structured
around three interrelated operations: Life table construction, stable
population generation, and population projection. Life table con-
struction is fundamental to the other two operations. A stable
population cannot be generated without a !ife table nor can a
population distribution be projected.

The subroutines of the DCL have been written as parts of a
system. The output of nne subroutine is available for immediate use
by any of a number of other subroutines. Once a life table has been
constructed, for example, several avenues are open to the programer
with a single CALL statement. He can print the life table (CALL
PLT (NROW)), generate a stable population (CALL SPP (R)), or
ioad the survival ratios of the life table into the projection table
(CALL LSR (NSEX)). Other examples of DCL flexibility will be
given in part IV.

At present, the inclusion of computer programs with the
documentation of a scientific publication is generally not tenable
due to the length of the programs and the difficulty of reading
unfamiliar programs. If a library came into genaral use, both of
these obstacles would be overcome. A short main program could
easily communicate a complex sequence of computations to those
familiar with the library. The DCL is an early attempt at a small but
basic portion of such a library and the DCL chould be evaluated
from this point of view.

The case studies in part IV illustrate the amount of computa
tional work achieved in relation to the number of program
instructicns. Note that FORTRAN instructions other than the
CALL statements to DCL subroutines can be combined as desired
with tivose CALL statements. The system has ‘‘canned” program
features but remains open for modification by the programer.
Althuugh the fundamental operations of the DCL can %3 orogramed
with almios. noknowledge of FORTRAN, the firmer the programer’s
grasp of FOKTRAN the more varied will be the results obtainable
with the DCL.

The nonprogramer who wishes to understand the DCL as a
system of computer programs to use the system more effectively
should obtain information about the following programing con-
cepts:

Program

Main program

. Subprogram

. Subroutine

SUBROUTINE statement

CALL statement

NETURN statemen:

Caliing program and called program

. The communication of information between calling pro-
gram and called program by means of either:

OCONOANBWN -

A. The arguments of the CALL and SUBROUTINE state-
ments
8. The COMMON statement

If these concepts are understood, intelligent application of the DCL
~hou!d be possible even for 2 deomographer whio lacks under-
standing of other fundamental programing concepts and is, there-
fore, unable tc program. The program Ilstmgs (part V) will remain
intelligible only to the programer. ’

The nondemographer who wishes to understand the DCL as a
demographic computer system to use the system more effectively
should obtain information about the following demographic con-
cepts and associated methodologies: Life table, stable population,
quasi-stable population, and component population projection. The
contribution of the DCL to demographic analysis consists of
reducing the drudgery and delays required by the multitude of
mathematical computations. The DCL cannot, however, claim to
endow the nondemographer with the ability to produce high
quality demographic analysis.

The DCL is presently operative on the following computers:
Univac 1107, I1BM 360/40, and GE 635 (time sharing). Copies of
the DCL source programs (IBM 360 version) can be obtained on
magnetic tape. For further information write to:

Director

International Demographic Statistics Center
U.S. Bureau of the Census

Department of Commmerce

Washington, D.C. 20233

Attn: DCL

i Subrqutino Linkage

There are two ways to communicate between a calling program
(a main program or a subroutine) and a called program (always a
subroutine). The first way is through a CO! MON statement. Most
of the subroutines of the DCL are linked together primarily by
means of a standard COMMON statement which has the form
COMMON A(21,8), 8(21,8), Ci(51), where A represents the life
table array, 8 represents the projection table array, and C represents
the array containing the parameters of a stable population. These
names need correspond only with the name used for the array in
question in the program in which the COMMON statement appears.
The order of the arrays, however, must be that indicated in the
standard COMMON above. For example, one subroutine ma'
contain one of the following standard COMMON statements and
another subroutine the other statement without mishap

COMMON A(21,9), B(21,8), C(61)
COMMON C(21,9), Z:21,8}, A(51)

as long as the first array name in each COMMON statement
corresponds to the array name for the life table in the program in
which the COMMON statement appuars. On> of the following
COMMON statements appearing in orie subroutine and th: second
COMMON statement in another subroutine would cause a com-
munication Lieakdown:

COMMON A(21,9), B(21,8), Ci51)
COMMON 8(21,8), C(51), A(21,9)

The second way to communicate between a calling program and
a called program i3 through the arguments of a CALL statement.
Although a called program can be linked to a calling program both
by a COMMON statement and by the arguments of a CALL
statemeni, communication of the same information by both

. methods is not permitted. It is important to note that in the DCL,

the standard life table, stable population, and projection arrays are
always communicated by means of the COMMON staement and
these arrays are, therefore, neveii communicated through the
arguments of a CALL statement
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Exampies of the information usually communicated through the
arguments of a CALL statement in the DCL are the life expectancy
at birth, the2 sex code, and the region code for the model life tables
(CALL MLT (EX, NSEX, NREG)), or the rate of increase to be
used in generating a stablz population (CALL SPP (R)).

When writing main programs that use the OCL, the programer
should include the standard COMMON stateinent and be sure that
the arguments (if any) of the CALL statements of the main
program correspond to those of the DCL SUBROUTINE state-
ments. A description of each subroutine in the DCL inclu.ing the
required form of the CALL statement in the calling program is
presented in part Ill. A firm comprehension of these descriptions is
necessary for the effective use of the DCL. Part !V will illustrate
some frequent DCL applications.

ll. Subroutine Descriptions

This part is divided into three sections which correspond to the
three principal DCL operations. Each of tiiese sections begins with a
description and discussion of the principal array for the corre-
sponding operation.

Note that throughout the DCL, birth rates, fertility rates, death
rates, rates of natural increase, and sex ratios are expressed not per
100 or 1,000 population but on a unit basis (per person). For
example, a 1 percent rate of natural increase is expressed .010.

A. Lifc Table Related Subroutines

In order to achieve a mastery in the use of the DCL, the user
should be aware of the contents of the arrays being manipulated,
otherwise much of the flexibility of the system will be lost.
Although many of the operations of the DCL take place withaut
requiring the user to discriminate among the elements of the
principal arrays, several additional important capabilities are at the
command of the uscr who takes some care in noting these details.

_The_first array of the standard COMMON statement (with
dumer!s!ons 21 by 9) represents the DCL . life tsble array. Whether
tl_\e life table is a modei or an empirical one, not only the
dimensions but also the column definitions (excluding column 9) of
the table are identical. The column definitions of all life tables
constructed by the DCL will always be as shown in diagrem 1. All
age groups except the first two and the last {N+) repres:nt
ccnsecutive 5-year intervals. The fina! 2ge group of the table is
determined by the number of input Q, values. The final age group
represents an open ended interval with a maximum lowes boundary
of 9§. That is, the open interval 95+ would fall in row 21, the last
possible row of the table as dimensioned. The model life tables use
18 rows of the table with N equal to 80,

It is assumed that the user undsrstands that certain of the life
tabie columns are dafined in relation tc the lower boundary of tha
interval (1,,T,.,€%) rather than in terms of the interval itself. Tixis
understood, the only exception to the row definitions as presented
is column 6, the survival ratios These represent 5-year groups
throughout the column. The first ratio represents survival from
birth, the second survival from the 0-4 interval, etc. Beginning with
row 3, the denominators of the ratios correspond to the row
definitions of all the other colurns. The last row of the lifs table
has a survival ratio of zero, )

Much furthier u:n can be made of life tahle columns Ly (for

generating stable pogulations) and P, (for prjecting population
distributions).

1. Subroutine MLTX, An understanding of tiis complex subroutine
i3 nct essential for all users. It is recommended that the beginner
proceed to subroutine MLT after scanning this deseription o)
MLTX.

Diagram 1. Formal Content Definition for the DCL Life
Table Array.

Life Table Functions

age Q Dy my Iy Ly Py Ty g -
group? 1 2 3 4 5 6 7 8 9%/
0 1
14 2 4
59 3 {
. Ly
N+ . /
21

1See text for explanstion of N+

2S5ee part Ill, A1 for explanatior of positicns 1,9 snd 2,9, See part I, A2 for an
explanation of position 3, 9. See part |1l, C1 for an explanation of positions4, 9
and 5,9. Note that in the susroutines of the DCL., subscripts representing rows slwsys pre-
cede subscripts representing columns in accordance with statisiical convention.

MLTX computes a regional model life table' for the lavel, sex,
and region specified in the CALL statement. The required form of
the CALL statement is:

CALL MLTX (ET, NSEX, NREG)
CALL statement aig.ments (all inputs):

ET. The life expectancy at birth of the life table constructer|
will rise and fall together with this independent variable. tvo
fixed relationship has been tound, however, betwesn this
control variable and the life expectancy st birth of the
resulting life tahle. A life table of desired life expectancy at
birth can be obtained by successive iterations. (See description
of Subroutine MLT below.)

NSEX, NREG. Thereis a series of model life tables for each sex
and each of four regions as described in the text cited. Hera
the codes for sex (NSEX) and region (NREG) s recognized
throughout the DCL are as follows: NSEX: 1 = famale, 2 =
male. NREG: 1= West, 2= North, 3 = East, 4 = South.

The output of MLTX (a moa2! life table) is placed in the
standard life table array cf the standard COMMON statement (last
age group is 80+, in row 18]. In addition (o the life table, MLTX
places the value of the associated control variable, ET, in position 1,

9 of the standard iife table array, and the control variable that will *

produce the life t:hle of the opposite sex of the same tegion,
ac:ording to the relationship of the model life tables, in position 2,
9 of the stand:. life table array.?

The inethodology for obtaining the Q, values of tF:: riodel life

tables is complex. No explanstion is attempted hets. The eader is
referred to chapter 2 of the Coale-Demeny veiume, and also ta the
MLTX program listing in part V of this paper.

From a given set of g, values, MLTX computesd, and |, values
as follows:

dx = qx -'KI '0 = 1w,m0, X= 0,1,5, 10,---,80
letn = 1g — ndx X = 0,1,6,10..,75

| Ansiay J. Cosle snd Pau! Demeny Regionst Model Life Tables and Steble Fopulatiuns
(Princeton University Press, Princeton, Now Jersey, 19601 -
2See Coale-Demeny, op. cit., p. 23. Sesriso below pert IV, case 2,

6
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The formulas for the remaining life table columns taken directly
from the Coale-Demeny volume are as follows:

an and ex° were esiimated on the use of the following
formulas:

JLo=kolo* (1= Kg)lq
aby=Kql1 +(8 =Ky}l

5Ly = 2501, + 1, 45), x=5,10,...,76
egg? = 3.726 + (0.0000625) (1gg)
Tgo=¢ego° g0

Lgo=Tgo

75
Ty = ZLx"Tao

0.
€x

The values of k,, were as foilows, when 1% 2 0.100:

For For

Females Males

West, North, South ‘‘Rcjjions” 0.35 0.33
East "'Region” 0.31 0.29

The .alues of k,, 99, < 0.100, were given by the following
expressions:

For females
West, North, South ko =0.050 +3.00 49,
East k —00104-3001qo
For males
West, North, South ko=0.0326 + 2.875 49,
East k =0.0025 + 2875 1q°
The valuesof k4 were as follows, when 4q,=>0.100:

_ West North East South
For females 1.361 1.5670 1.324 1.239
For males 1.352 1.558 1.313 1.240

The values of kq, 19, < 0.100, were given by the following
expressions:

For females Formales
West 1.524-1.625,q, 1.663-3.01340,
North 1.733-1. 6271q 1. 859-3.013 19%
Cast 1.402-1.6274q,, \ 1.541- 3.0131q°
South 1.487-1. 6271q° \ 1.614-3.0134q,

Age-specific mortalltv rates (nmx) were calﬁulated from the

&,
formula ym, = dy /Ly’ \\

~ Five-year survival rates for projecting 5-year age groups (57}
were calculated by the formula P, = gLy 45/l X =0, 6, ..., 70.

The first survival rate is the proportion surviving to the end of a
Syear time :vterval of persons horn during the interval, estimated
as glo/6ly. The last survivel rate is of persons over 75 at the

beginningaof an interval {and over 80 at the end), estimated as
Tgo/T75:

3ibid., pp. 20, 23.

3

The control variable for the opposite sex asscciated with the
CALL statenent argument ET s obtained by solving the ollowing
equation for ETM or ETF as required:

ETM-EXM = {SM/SF) (ETF-EXF)

where ETM and ETF are the control variables for males and females
respectively, one of which is given and the other is unknown. The
value of the other factors for each region are presented below.

\West North East South
EXM 55.749 53.622 54.064 83.054
EXF 58.540 56.622 56.664 §5.290
SM 4.604 5.911 4.682 4,755
SF 5.046 6.112 512383 5.601

For an explanation of the formule, consult page 23 of the
Coale-Demeny volume. These factors which do not appear in the
text were obtained directly from the authors.

Although the user will seldom made a call to MLTX directly (it is
generally called indirectly through MLT), it is clearly the founds
tion of the entire system.

2. Subroutine MLT. MLT rfaces in the standard life table array a
model life table of the life expectancy at birth, the sex, and the
mode! life table region indicated in the CALL statement. The
required form of the CALL statement is:

CALL MLT {EX, NSEX, NREG)

where EX indicates life expectancy at birth, NSEX is the sex code
{1 = females, 2 = males), and NREG is the region code (1 = West,
2 = North, 3= East, 4 = South).

MLT calls MLTX repeatedly until a model life table is obtained
whose life expectancy at birth differs by not more than .001 of cne
year from the life expectancy indicated by the CALL statement. If
greater precision is desired, subroutine MLT can be easily modified
10 achieve this. The number of iterations required to satisfy tha
specified level of precision is placed in nosition 3, 9 of the standard
life table array. For the .001 level of precision, the number of
iterations is c.nerally between 3 and 5,

3. Subroutine ELT. ELT constructs a iife table using ¢ serie: of Q,
values entered in column 1 of the standard life table array prior to a
call to ELT. The CALL statement must be of the form:

CALL ELT (NSEX)

where NSEX is the sex code: 1 = females, 2~ males.

The life tableis ptaced in the standard life ta%le array. Apart from
the exceptions noted below, the special problems in life ¢able
construction are resalved by ELT in the same manner as stated in
the description of subroutine MLTX above. In computing 4L, and
4l 1. the Kq and K4 factors of the West region are always used. The
following ELT formulas are scmewhat different from those of
MLTX:

Lp=Iplogygln
n
T,=Z L
X .};x ]
ep="Ty/in
where n is the lower boundaiy of the final, opan-ended age aroup.

The last Q, value should be 1.0. If itis not, ELT will change the

last nonzero cell in column 1 of the standerd liie table array to 1.0
before proceeding. The final age group of the life table is implicit in
the length of the list of Q, values entared.

7
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4. Subroutine MXOX. MXQX converts a series of empirical M,
values to Q, estimates by means of the Reed-Merrell method. The
CALL statement must be of the form:

CALL MXQX (EMX, NSEX)

. where EMX is an array containing the M, values (unit basis) and

NSEX is the sex code: 1 = females, 2 = males.

"EMX must be dimensioned EMX (21) in the calling program
regardless of the actual number of M, values entered. The set of M,
values mu st represent in succession the standard 5-year life table age
woups; i.e., 01, 1.4, 59, 1014, etc. The ReedMerrell methed is
not used for the first two Q, estitnates. The value entered in the
first position of array EMX is assumed to represent total deaths
below age one {male or female) divided by total births for the same
12.month period as the M, values. This value is directly accepted as

the Q, estimate without change. The estimate for 4Q4 is obtained
by resolving the formula:

44M1/(1+(4-k1)4M1,

where kq is the same as West region k¢ as presented in the descrip-
tion of subroutine MLTX. The Q, value for the position following
the final M, input is set to 1.0. For the remaining 5-year age
groups, Q, values are computed from the given M, values by means
of the following Reed-Merrell formula:

3
sox =1- GSSMX

8. Subroutine PLT. PLT is a subroutine which prints the contents
of the standard life table arrey. The output is labeled as in table 1
helow. The required form of the CALL statement is:

CALLPLT (NROW)

where NROW specifies the number of rows to be printed (a positive
integer number not greater than 21).

B. Stable Population Related Subroutines

Once a life table {model or empirical) is present in the standard
life table array, an age structureand many other parameus of astable
population can be easily generate:! simply by specifying a rate of
natural increase. A call to the DCL stable population generating
subroutine (SPP) results in a large selection of stable population
parameters being placed in the standard stable population array.
For a detailed list of the contents of the 51 positions of this array,
see part |11, B 2. The proportions in various age groups of a stable
population are computed by means of the formula:

Clx) = g L/ oL,

where C(x) is the proporti- n of total population in the age group
whose midpoint is x; e is the hase of the natural logarithms; r is the
rate of natural increase; L is the life years coluran of a life table for
that age group whose midpoint is x; and a is simply a variable
expression for x.

where e is the base of the natural logarithms.* The Q, estimates

{unit basis) are placed in column 1 of the standard life table array in .

order that a call to ELT can follovws immediately if desired. See part This formula and the formulas for the computation of other

1V, case 3. stable population parameters found in the standard stable popule-
tion array are adequately explained in the demographic literature.S
A painstaking presentation is not aitempted here.

4). L. Reed oand M. Merrell, "A Short Method for Constructing an Abridgec Life ——
Table,” Tne Americen Jouinal of Hygiens, Vei. 30, No. 2. pp. 33-62, September. 1930,

For rn introductory presentstion sse Georgs Aerclay. Techniauss of Population Aaslysis $See The Concept of 8 Stable Population, U.N., ST/SCA/SER.A/39 Sales No.: E.€5,
{Wiley. New York, 1958) sppendix to chap'a! 4 persgraph 4:16. X3,

Table 1. Sample Output for Subroutine PLT

AGE'| a(x) D(X) M(X) UX) L(X) P(X) T(X) E(X)

0 [0.1183 11831, 12816 100000. 92310. | .85601 4899978. 50.00

1 |0.07170 6321. .01881 88169. 336095. | .94528 4007668. 55.56

) 5 |[0.02136 1748. .00432 81848. 404870. | .98100 4571672. 55.86
! 10 | 0.01659 1329. .00335 80100. 397177. | .98042 4166803. 52.02
» 15 | 0.02261 1781. .00457 78771. 389402. | .97430 3769626. 47.86
20 | 0.02886 2222 .00586 76990. 379306. | .96927 3380224. 43.90

25 | N.03266 2442, .00664 74768, 367736. | .96518 3000828. 40.13 ‘
30 | 0.03704 2679. .00756 72326. 354933. | .86077 2633092. 26.41 |
35 |0.04151 2891, .00848 69647. 341007. | .95608 2278159. 2.1 B
40 | 0.04644 3100. .00951 6E766. 326020. | .94998 1937152. 29.02 :
45 | 0.05376 3422, 01106 63666. 309722. | .93753 1611123. 25.31
60 | 0.07168 4317, .01487 60223. 200373. | 91695 1301401, 21.61

55 | 0.07530 5328, .02001 56916. 266257. | .88344 1011029. 18.00
60 | 0.14005 7085, .03012 50587. 235223. | .83317 74477, 14.72

65 | 0.19797 8612, 04304 43502, 195981. | .76028 509548, nn I
70 | 0.29177 10°29. .08832 34890. 149001. | 65661 3136567. 8.99 i
75 | 0.41629 10287. .10514 24710, 97835. | .40550 164566. 6.66 [
80 | 1.00000 14424, .21615 14424. 66731. €6731. 463 1

1This sempla is the result of @ CALL PLT{18) instruction following @ CALL MLT(80.,1,1) instruction.
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1. Subroutine SPP. Using the L, column of the life table present
(by means of a previous call to MLTX, MLT, or ELT) in the
standard life table array, SPP generates the selected list of stable
population parameters (see part 111, 82). The results are placed in
the standard stable population array. The CALL statement must be
of the foim:

CALL SPP(R)
where R represents the rate of natural increase (unit basis).

2. Subroutine PSPP. PSPP prints the silected stable population
parameters together with tabels. The CALL statement must be of
the form:

CALL PSPP

A sample of PSPP output is showr in iable 2. The numbars to the
left of the line indicate the address of the standard stable
population array position containing the parameter. These numbeors
are not part of PSPP output but will be necessary if the programer
wishes to manipulate the contents of the array directly (that is,
withaout using the DCL subroutines). Seapat . |/, case 4.-

C. Projection Related Subrcutines

Projection, the third principal operaticn of the DCL, is more
complex, has more related subroutines, and demands closer
attention than the first two principal operations. The subroutines
connected with the projection operstion can most easily be
described in relation to the standarc projection table. Each Gt these
subroutines gither loads data inic the projection table prior to
projection or carries out the computations of the projection
process (that is, manipulates the data within the projection table) or
prints the contents of the projection table. Before describing the
individual projection related subroutines, therefore, sttention must
be directed to the standard projection table and its pcsition
definitions which are presented in diagram 2.

Note that the formal inputs required for a projection are found
in the first five columns of the projection table. These formal inputs
are: population distributions (male and female), srvival ratios
(maic and female), fertility rates, and the sex ratio at birth. There
can be no quarantee that the data selected to satisfy the formal
input requirerirnts for projection will constitute a set of reconciled
parameters. The seluction of the proper data to satisfy these “ormal
input requirements requires & great dsal of demographic under-
standing, which this paper does not attempt to provide.

As a general rule each row of the projection table represents
information for a 5-year age group except the last which represents
an open ¢aded interval. Tha suivival ratios (columns 3 and 4) have
the same row positions as they hsd in the life table (ses par 11, A).
That is, they occupy the row corresponding to the age group of the
survival ratio numerator. Thus, the suwvival ratios of the incoming
birth cohort occupy the first row position. The sex ratio at birth
(unit basis, males/females) is found in row 1, column 5. Fertility
rates (unit basis) are found in rows 4 to 10, column b.

Columns 6 and 7 contain the projected sge distributions. Column
8 contains a stlection of statistics summarizing the contents of the
projecting table. These statistics as well as the projected age
distributions are. computed in connection with the projection
process.

Before projection can take place, the requircd inputs listed above
must be loaded intc the first five columns of the standard
population table. Six simple subroutines are available o assist the
user in thils loading operation. (All of these subroutines begin with
the letter "L".)

Table 2. Sample Output for Subroutine PSPP

The address of the stable PSPP Output!
population array position
containing the parameter? label parameter
5 01 2.52
6 14 8.95
7 59 10.31
3 1014 9.62
9 1519 8.97
10 2024 8.32
11 2529 7.67
12 30-34 7.04
13 35-39 6.43
14 4044 5.85
15 45-49 5.29
16 50-54 4.7
17 £569 4.11
18 60-64 3.46
19 6560 2.74
20 70.74 1.98
21 75-79 1.24
22 20+ 0.79
23 TOTAL 100.00
24 1 2.52
25 5 11.47
26 10 21.78
27 15 31.40
28 20 40.37
29 25 48.69
30 0 56.36
AN 3b 63.40
32 40 69.83
33 45 75.68
k7 50 80.97
35 55 85.68
36 60 89.79
37 65 93.25
38 TOTAL 100.00
39 8IRTH RATE 02745
40 DEATH RATC 01745
41 GRR(27} 1.772
42 GRR(29) 1.831
43 GRR(31) 1.894
44 GRR{33) 1.962
45 AVERAGE AGE 29.41
45 PROP. 1544 44.28
47 BR./P.15-44 0.062
48 POP.4/15-44 0.259
49 POP.5-14/5+ 0.225
50 DEP RATIO 0.713
51 P. SZ.8(0)=1 36.432

1This sample is the yesult of 8 CALL PSPP instruction following a CALL SPP(.010)
instruction following > CALL MLT{50..1. 7).
2The first four pusitions of the srvey are not detized.
3The selection of stable populstion persmeters & well as the labx's sre the seme o
those in the Cosle-Demeny voum:, (chapter 28), The lebels corresponding to ecidresess 5
t0 22 refor 10 the percent of totel cogt: fation in mutuslly eacciusive sge groups. The labek
corvesponling to addremes 24 to 37 refer ‘0 the cumulative percent of totsl populsiion
frovin 898 20 up t0 Lut not including Tthe ge indiceted 'n the leble. Otier labels which
require some axplangt:on are defined below.
GaBixh Grous reproduction rate when the mean age Gf tne fertitity schedule is
X years.
PROP. 15:34:  Provortion of the population 16 to 44 yeers of ag.
BR./P.A544:  Births per parson 15 10 44 yesr: of aye.
POP-4/15-14:  "=20ne less then 5'per person 15 10 44.
DEP RAYIO:  Desendency retio; tree sum of parsons less than 15 yeers and percons
-0t then 50 years Jivided by persons 15 to 59,
P.SZB(0}*1:  ‘The reciprocel of the birth ra.




Diagram 2. Formal Content Definition for the DCL

Projection Array
Column
1. 22 3 A 5. 6. 17 8.
w
SRB —
— § | Total Births
_— S | & | Total Deaths
» ‘= | 3| Total Col. 1
leglg] &8 | 3|8|Tomalcol2
| E|g|l2| & & | & | Total Col. 6
8] B| & Tzu 2 o | g Tota! Col. 7
Bl 2| % = 8 | & | Midyear Total
o€ E | Z|%| cBr
a3l &l2| 3 H] 2|3
gl 2|3l e w £ |2| CDR
s| E|S|E| — |E|E| mw
S| E(S|&| — |&|&| —

e A T - L R L L T

Definition of Symbéls:

SRB: sex ratio at bitth, unit besis.

Total Births (Deaths): 5-year period.

Midyear Total: thatis, eiddle of 5-year period. {one-half of the

sum of columns 1,2,6,7)

CBR: crude birth rate, midyear, unit basis. One-fifth of total
births divided by total midycar population.

CDR: crude death rate, midyesr, unit basis. One-fifth of total
deaths divided by total midyear population.

RNI: r;tle (:(f natural increase. (CBR - CDR)

———; blan

1. Subroutine LSP. LSP loads a stable population percent age
distribution (5-year groups to 80+) into the first or second column
of the projection table depending on the definition of the sax code.
The stable population must be available in the standard stable
population array (through 8 previous call to SPP). The CALL
statement must be of the form:

CAL.L LSP(NSEX)
where NSEX represents the sex code (1= female, 2= male).

Before returning to the calling program, LSP places the birth
rates into column 9 of the siandard life table array. The birth rate is
piluaced inrow 4 if the sex is male; inrow 5 if the sex is female, This
feature makes possible the caiculation uf @ weighted birth rate (see
subroutine LMFPX) once the male anc female population totals
have been assignod (see subrouting PART). Case study number 6
{part IV) illustrates how this feature can be axploited.

2. Subroutine LSR. LSR locds the survivai ratios present in the
standard life table array into the third or fourth column of the
projection table depanding on the definition of the sex coda. The
CALL statemer:t must be of the form:

CALL LSR (NSEX)
where NSEX is the sex code (1 = female, 2 = male).

3. Subroutine LPOP. L.POP loads a population distribution (5-year
groups) present ina 21-word array (floating point) into column 1 or
2 depending on the definition of the sex code. The CALL statement
must be of the form:

CALL LPOP(ARRAY, NSEX)

where ARRAY is the name of a previously dimensioned floating
point array containing a male or female population distribution and
NSEX is the sex code (1 = female, 2 = male).

4. Subroutine LPT. LPT is a metasubroutine. It contributes
nothing but a higher level organization of other subroutines. LPT
obtains and loads not only male and female stable population
rercent age distributions into the first two columns of the
projection table but also the sets of survival ratios {corresponding to
the average life expectancy of the 5-year projection inteval) into
the third and fourth columns. The CALL statement must be of the
form:

CALLLPT(EM, EF, R, NREGM, NREGF, STEP)
CALL. statement arguments (all are inputs):

EM, EF. Life expectancies at birth &t the starting point of the
projection for males and females, respectively. The values of
EM and EF are returned to the cilling program with an
increment of STEP multiplied by 2.5.

R. Rate of natural increase for both sexes at the starting point
of the projection. R s expressed of unit basis ( 196 =.010).

NREGM, NREGF. Model life table regions for males and
females, respectively.

STEP. Average annual increment to life expectancy for the
5-year interval

Note that the floating pointvariables EM, EF, R, and STEP when
entered as constants must have a decimal point A glance at the
listing of LPT inpart V should remove any confusion about what
LPT does and how. LPT will be useful in the preparation of
quasi-stable projections To convert percent distributions in
columns 1 and 2 to absolute distributions, see part 111, C7. Note
that LPT calls LSP and, therefore, male and female birth retes are
placed in rows 4 1nd 5 of column 9 (life table array) respactively.

5. Subroutine LMFP. LMFP loads fertility schedules based on any
one of eight model fertility pattems into rows4 to 10 of column 5
of the standard projection table. These fertility patterns are taken
from U.N. Population Bulletin No. 7.° The roader is referred to this
source for a complete explanation of the model fertility patteins.
The fertility patterns are expressed as percentages summing io 100
across the 5-yeer age groups between 15 and 40. By converting the
percentages to proportions and multiplying each by 3 predeter-
mined total fertility rate (divided by five) a fartility schadule is
obtained. The CALL statement must be of the form:

CALL LMFP (N, TFR}

where TR is the desired total fertility rate (TFR must hwve a
decimal point if entered as a constant) and N is @ code (1 to B)
indicating one of the eight model fertility pattemns. The codes are as
follows: '

Eerlypesk ...........00000
Low fertility patterns  Broadpesk ...............
Letepecic .......c v v iiienn

1
2
3
carty peak {peR - oo d
6
7

High fertility patterns Broadp@ak ....... . ........
typeA . ........

Late praic typeB.........8B

o ceet ey

éConditions end trends of fertility in the world, 1963, chinter 7. Sales No,: 58.X111.4.



6. Subroutine LMFPX. Subroutine LMFPX is similar to subroutine
LMPF. LMFPX uses LMFP to load a model fertility schedule into
rows 4 through 10 of column 5 of the projection table. The fertility
schedule lozded will be reconciled with a specified crude birth rate
representing the midpoint of the 5-year projection cycle. All of the
other projection table inputs required for projection must be

present in the projection table before LMFPX is called. The

required form of the CALL statement is:
CALL LMFPX (N, CBR)

where N is amode! fertility pattern code (see part 11}, C6), and CBR
is a crude birth rate (unit basis). (CBR must have a decimal poins if
entered as a constant.) Note the utility of entering a weighted
average of male and female stable population birth ratesas CBR ina
call to LMFPX. This will sstablish a fertility schedule reconciled
ryith1t2hese stable populations. See part }i, C1 and part IV, case 6,
ine 12.

7. Subroutine CPT. When percent distributions are present in
columns one and two of the standard projection table, they can be
converted to numerical distributions with acall to CPT. The CALL
statement must be of the form:

CALLCPT (TMTF)

where TM is the total population for males and TF is the total for
females. If entered as constants, TM and TF must have decimal
point=. An overall sex ratio of TM/TF is, of ccurse, implied. The
resulting age distributions in absolute form when associated with
sets of survival ratios in turn imply a sex ratio at birth which may
not be tenable if CPT is used carelessly. Subroutines PART and SR
have been designed to assist the user with these problems.

8. Subroutine PART. PART partitions a given population total into
a male and a female component in accord with a given sex ratio.
The required form: of the CALL statement is:

CALLPART (OSR,T,TMTF)
where the call statement arguments are as follows:

OSR: Overall sex ratio, unit basis {input)
T: Population total (input)

TM: Total male populaticn (output)
TF: Total female population {output)

9. Subroutine SR. SR can be used only if the projection table is
loaded as follows.

Columns1and 2: Agedistributions, percent form.

Columns3 and 4: Suwival ratios corresponding to the same
pointintime as the age distribution incolumns 1and 2,

If these conditions are met and the sex ratio at birth is known, SR
will calculate the overall sex ratio (which can be used when calling
PART). Therequired form of the CALL statement is:

CALLSR (SR8, OSR)

where SR8 is the sex ratio at birth, unit basis {input) and OSR is
the overall sex ratio, unit basis (output). ;

For stable populations, subroutinie LFT (with STEP set to zero}
can be used tn load the first four cclumns of the projection table
prior to calling SR. For an example of ths use of CPT, PART, and
SR, see part IV, case 6.
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10. Subroutine PROJ. Once the required inputs have been loaded
into the standard projection table, a call to PROJ will project the
populationdistributions pressnt in columns 1 and 2 for 5 years. The
results will be placed in the appropriate row positions of columns 6
and 7 respectively. PROJ then appliss the annual fertility rates for
each 5-year age group between 15 and 49 (present in column 5 of
the projection table) to the average number of women in each age
group during the 5vyear interval. The cumiulated results (which
represent an average annual cohort of births for the 5-year period)
are multiplied by five, partitioned with the sex ratic at birth
(presentinrow 1, column 5), and survived. | f no sex ratio at birth is
specified, a ratio of 1.05 will be used. The survivors of the 5-year
male and female birth cohort are placed in row 1 of columns 6'and
7 respectively. PROJ also places a selection of summary statistics of
the 5-year projection interval in column 8. See diagram 2 for the
positions and descriptions of these statistics. The CALL statement
must be of the form:

CALL PROJ

In order to continuethe projection, the contents of colitmns 6
and 7 must first be transferred to columns 1 and 2. Subroutine T67
accomplishes this transfer (see part Ill, C11). 1f changes of fertility
or mortality are desired for the next 5-year projection cycle, these
also must be introduced priar to the next call to PROJ. Calls to the
output subroutines described below related to PROJ should be
made prior to the call to T67. See part IV, case studies 5 and G.

11. Subroutine T67. T67 simply transfers the contents of the sixth
and seventh projection table colurnns (the projected population
from the previous cycle) to columns 1 and 2 in preparation for the
next projection cycle. The CAL L statement miust be of the form:

CALLTe7

12-15. Projection Output Subroutins. A table of output sut-
toutines related to projection is presented in place of a separate
description of each subroutine.

Form of
Subroutine Name Furiction CALL Statement

12. PTP Prints totals and

percents CALL PTP
13. PT Prints totaly CALLPT
14. - PP Primts percents CALL PP
15. PTAB Prints projection

table CALL PTAB (NROW)’

Al of these subroutines (except PTAB) deal with the population
at the beginning of the 5-year projection cycle. Calls to these
subroutines must preceed the call to T67. In the event of
malfunction, a call to PTAB will reveal the contents of the entire
projection table. Other output options can be devaloped by
selecting from the statistics in column 8 (see diagram 2) and using a
WRITE statement. Semple output of each of these subroutines is
shown in tables 3 through 6.

7NROW wacifies the number of rows to be printed, 8 positive number nat grester then
21. Ce
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Table 3. Samnle Output for Subroutine PTP

Az Both sexes Male Female boptehms:::s . Pemr:f: ! ';::::;::
All ages 100000. 50472. 49528. 100.00 10.00 100.00
04 11108. 5665. 5443. mn 11.22 10.99
59 9930. 50689. 4861. 9.93 10.04 9.81
10-14 9303. 4751. 4552. 9.30 9.41 9.19
1519 8727. 4459, 4269. 8.73 8.83 £.62
20-24 8139. 4156, 3983. §.14 8.23 8.04
25-29 7560. 3857. 3703. 7.56 7.64 7.48
30-34 7011, 3575. 3436. 7.01 7.08 694 -
35-39 6484. 3302. 3182. 6.48 6.54 6.42
40-44 5969. 3032. 2937. 5.97 . 6.01 5.93
45-49 5456. 2756. 2700. 5.46 5.46 5.45
50-54 4926. 2468. 2458. 4.93 489 4.96
§5.59 4357. 2157. 2200. 4.36 4.27 444
60-64 3719. 1813. 1906. 3.72 359 385
65-69 2989. 1431. 1558. 299 2.84 3.1
70-74 2169. 1017. 1152. 217 2.02 2.33
75-79 1323. 605. 719, 1.32 1.20 1.45
80+ 830. 360. 470. i3 071 0.95
1T ables 3.6 were genersted with the following program:
COMMON A(21.9),8(21,8).C{51)
CALL LPT(50,52,..010,4,4.0)
CER = (A{491+A(59}/2.
CALL LMFPX{6,CBR)
T=100000,
SRB~1.06
CALL SRISRB.0SR}
CALL PART(OSR,T,TM.TF)
CALL CPT(TM,TF)
CALL PROJ
CALL PTP
CALL PT
CALL PP
CALL PTABI(21)
STOP
ENO
Table 4. Sample Output for Subroutine PT Table 5. Sample Output for Subroutine PP
P
Age' Both sexes Male Female Age' bo:t:cs:::s P:::f: t ::::l:t
All ages 100000. 50472. 49528. All ages 100.00 100.00 100.00
04 11108. 5665. 5443. 04 1.11 11.22 10.99
59 9930. 6069. 4861. 5.9 9.93 10.04 9.81
10-14 9303. 4761. 4552, 1014 9.30 9.41 9.19
15-19 8727. 4459, 4269. 15-19 8.73 8.83 8.62
- 20-24 8139. 4156. 3983. 20-24 8.14 8.23 8.04
25.29 7560, 3857. 3703. 25-29 71.56 7.64 7.48
30-34 7011, 3575. 3436. 30-34 7.01 7.08 6.94
35-39 6484. 3302. 3182. 35-39 6.48 6.54 6.42
40-44 5969. 3032. 2937. 4044 5.97 6.01 5.93
4549 5458, 2756. 2700. 45-49 5.46 5.46 5.45
50-54 4926, 2468. 2458. 50-54 4.93 4.89 496
55-69 435%7. 2157. 2200. 55.59 4.36 4.27 4.44
60-64 3719. 1813. 1906. 60-64 3.72 3.59 3.85
65-69 2989, 1431. 15658. 6569 2.99 2.84 3.16
70-74 2169, 1017. 1162. 70-74 217 2.02 233
75-79 1323. 605. 719. 7579 1.32 1.20 1.45
80+ 830. 360. 470. 80+ 0.83 on 0.85
12
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Table 6. Sample Output for Subroutine PTAB

1 5665. 5443, 43511 84258 1.0500 5891. 5€51. 0.0
2 5069, 4861. 94115 93927 0.0 5331. 5113. 13772.40
3 4751. 4552, 98531 98441 0.0 4994, 4785, 9109.00
4 4459, 4269, 98664 .98587 0.0660 4687. 4437.  50472.00
5 4156. 3983, 97986 .98099 0.1758 4369, 4187.  49528.05
6 3857. 3703 97568 97742 0.1810 4055, 3893. 52853.89
7 3575, 3436. 97431 97547 0.1476 3758. 3613. 51809.55
8 3302. 3182, 97117 97344 0.1090 3472, 3345. 102331.69
9 3032. 2937. 96523 97041 0.0482 3187. 3088. 0.02692
10 2756. 2700, 95574 96622 0.0141 2898. 2838. 0.01780
1" 2468, 2458, 94127 95722 0.0 2595, 2584, 0.00911
12 2157, 2200, 91876 84093 0.0 2268, 2313 0.0
13 1813. - 1906. 88348 .91074 0.0 1806. 2004, 0.0
14 1431, 1558, 82989 .85923 0.0 1504. 1638. 0.0
15 1017. 1152, 74717 771712 0.0 1069. 1211, 0.0
16 605. 719, 62506 65615 0.0 636. 756. 0.0
17 360. 420, .38795 .41032 0.0 : 235. 295, 0.0

Note: See disgran 2 for locetion definitions. Also, see footnote to teble 3.

IV. Case Studies

CASE 1. Construct and print a moJdel, west, male life table with a
life expectancy at birth of 50.0 years.

Line instruction
1  CALL WMLT(50.0,2,1)
2 CALLPLT(18)
3 STOP
4 END

Line Comments
1 Places the specified life table in the standard life table array.

2 Prints 18 rows of the standard life table array. Coluinn § is not
printed.

— The standard COMMON statement is not required in the rnain
program because no manipulations of the standard arrays are
carried out within the main program.

DCL sutroutines which must be included: MLT, MLTX, PLT.
Output. one life tabls. See description of subroutine PLT for sample formaet.

CASE 2. Construct and print a model, south, male life table
corresponding to the female, model, south life table with life
expactancy at birth of 50.0 years.

Line Instruction

COMMON D(21,9), TAB(21,8), E{51)
CALL MLT!50.0,1,4)

CALL MLTX(D(2,9),2,4)

CALL PLT(18)

STOP

END

ONHELWN =

Line Comments
1 Standard COMMON statement must be present whenever the
main proyam makes direct use of any of the standard arrays.
Note thecall to MLTX, fine 3.

2 Places female life table in the standard life table array. The
control variable for the opposite sex is computed and,placed in
D(2,9). See description of MLTX.
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3 Places male life table in the standard life table array.

4 Eighteen rows (excluding column 9) of the current contents of
the standard life table array (in this case, the male life table)
are printed.

DCL subroutines which must be included: MLT, MLTX, PLT.
Output: one life table.

CASE 3. Print a male life table constructed form a given set of M,
values using the Reed-Merrell rnethod for M, -Q, conversion.

Line (Instruction
1 DIMENSION EMX(21)
2 DATA EMX/.18933,.02838,.00381,.00372,
3& .00693,.00903,.00028,.00964,.01037,.01154,
48 .01275,.01609,.02255,.02049,.04712,.06388,
& 5°0.0/

CALL MXQX(EMX, 2)

CALL ELT(2)

CALL PLT(17)

sTOP

END

-
(=N -N. NN ]

Line Comments

1 It is necessary that the array containing the M,  values be

dimensioned 21 regardless of the actual number of M, values
in the set concerned.

2 A set of M, valies are entered into array EMX with this
DATA statement.

6 This call converts the M, values to Q, values. The Q, values
are placed in column 1 of the life table array.

7 With Q, values already in place, this call to ELT will complete
the life table.

8 Sixteen M,  values were untered and subroutine MXQX adds
another Q,, value (set to 1.0).

DCL subroutines which must be included: MXOX, ELT, PLT.
Output: onelife tsble.

T Sy T )
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CASE 4. Generate a stable population with a model, east, male life
table with a life expectancy at birth of 37.2 years and a rate of
natural increase of .020. Print the stable population parameters
with labels.

Line Instruction
1 CALL MLT(37.2,2,3)
2 CALLSPP(.020)
3 CALL PSPP
4 STOP
5 END

Line Comments
1-3 See subroutine descriptions for details.

DCL subroutines which must be included: MLT, MLTX, SPP, PSPP,
Output: a selection of stable populiation parameters. Ses description of subroutine PSPP.
Output can be checked with Coale-Demeny volume op. cit. p.574,

CASE 5. Project male and female stable population structures (life
expectancies at birth: male = 50.0, female = 52.0; region is south
and rate of natural increase is.010 for both sexes) 25 years into the
future us5ing constant mortality and fertility (model fertility pattern
6, total fertility rate = 6.4). Sex ratio at birth is 1.05 and constant.
No migration. Print percent age distributions for the starting points
of each 5-year projection cycle.

Line Instruction

COMMON A(21,9), B(21,8), C(51)
CALL LPT(50.,52.,.0104,4,0.)
CALL LMFP(6,6.4)
B8(1,5=1.05

DO 21=15

CALLPROJ

CALLPP

2 CALL T67

STOP

10 END

OO NONBWN =

Line Comments
2 This CALL causes the first four columns of the standard
projection array (in this case, array B) to be loaded.

34 These CALLs cause cnlumn 5 of the standard projection array
to be loaded. (Note thatuse of the total fertility rate does not
quarantee a birth rate reconciled with the birth rates of the
stable populations. See case 6.)

6 This CALL: (1) projects columns 1 and 2 for S years, (2)
computes, partitions, and survives a 5-yaar birth cohort, and
(3) calculates the selected statistics of column 8. The results
are placed in the positions of the standard projection array
indicated in diagram 2.

8 After each 5vyear projection cycle, the new population
distributions (columns 6 and 7) are placed in the source
population columns (1 and 2) in preparation for tha next
projection cycle.

DCL wbroutines which must be included: LPT, MLT, MLTX, $PP, LSP, LSR, LMFP,
PROJ, T67.
Output: five sets of prcent sge distributions Ses sample output for subroutine PP shove.

CASE 6. Project male and female model ‘table populations leom =
50.0, €of = 52.0, South region for both sexes, rate of natural
increase = .010) 25 years into the future using constant fertility
(model fertility pattern 6). Reconcile birth rate with those ¢f the
stable populations. Mortality is declining at the rate of .75 years
insrement to life expectancy per year. |nitial total population is
15,000. Sex ratio at birt!: is 1.05 and constant. No migration. Print
the age distributions (totals and percents) for the starting points of
each 5-year projection cycle.

Line Instruction
COMMON A(21,9),B(21,8),C(51)
T=15000
EM=50.0
EF=520
STEP=.75
B8(1,5)=1.08
CALL LPT(EM,FEF,.010,4,4,0.)
CALLSR(B(1,5),0SR)
CALLPART(OSRT,TM,TF)
10 CALLLPT (EM,EF,010,4,4,STEP)
11 CALLCPT(TM,TF)
12 CBR=(A{4,9)*TM+A(59)* T F)/T
13 CALL LMFPX(6,CBR)
14 DO 2I=1,6
15 CALLPROJ
16 CALLPTP
17 EM=EM+STEP*5,
18 EF=EF+STEP*S5,
19 CALLMLT(EM,24)
20 CALLLSR(2)
21 CALLMLT{EF,1,4)
22 CALLLSR(Y)
23 2CALLT6?
STOP

25 END

CANONOWN=

1ine Comments

8 With the first four columns of the projection table loaded, SR
calculates the overall sex ratio implied by the sex ratio at
birth.

8 PART partitions the given population total by means cf the
overall sex natio obtained from SR.

10 LPT must be called again here to load the survival ratios
sppropriate for projection.

12 A wweighted average of the stable population birth rates is
obtained here to be used asinput to the following instruction.
(See part |1l C1 and C6.)

1722Male and female life expectancies at birth are incremented,
new life tbles generated, and the new wrvival ratios loaded
into columns 3 and 4 of the standard projection array prior to
acall to T687 ,mnd the nextcall to PROJ,

OCL wbrowutines which must be included: (PT, MLT, MLTX, SPP, LSP, LSR, LMFP,
PROJ, T67, LMFPX, PTP, SR, PART.
Output: five tebles See mmple cutput of PTP for formet.

U— g
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V. Program Listings
;}{{f (alphabetical order, IBM 360)

sy

: SLBRUUTINE CPT(TM,TF )
3 CUMMUN D(21 99)y TAB( 2148), E(51)
U0 4 I=1,21

TAB(L 1)=TAB(1,1)%TM/100, -
TAB(1,2)=TAB (142)%TF /100,

KE TURN

END

<

SUBROUTINE ELT(NSEX)

COMMUN TAB(2199)9TDUMY(2148) o E(5])
UDIMENSION K (6y2)

REAL KyKZyK1

13.C¢13/
IF (TAB()41) eLTeCol) GO TO 22
KZ=Ki1)NSEX)

K1=K(4,NSEX )
GO TU 23

22 KZ=K(2NSEX ) +K(3)NSEX)*TAB(1 1)
KL=K(5\NSEX)=K(6yNSE X)*TAB(1 9 1)

23 CONTINUE
TAB(1y4)=10G000.

DO 30 I=1,21
TAB(142)=TAB (1,4)*TAG(1,1)

36 TABCI+1,4)=TABUI,4)=TAB(I,2)
TAB(L,5)=KL*TAB (1y4)¢(l.~KZ) *TAB(2,4)
TAB(295)=K1*TAB (294 )+(4.~K1) *TAB(3,4)

U0 14 I=4,21
IFCTAB(LI14) ) 4444106

14 TABCI=1,5)=CTAB(I=1y @) ¢TAB(I y4))/2.%5,
N= I
GO TU 16

4 N=I-1

16 CONTINUE
TAbL (N15)=TAG (Ny4)¥ALOG (TAB(Ny4)1/ALOG(10))

. TAB (N, T)=TAB (N,5)

l : N2=N-1

} CO 60 I=1,N2

J=N-1

L 60 TAB(J7)=TAB(J+1,7)+TAB(J,5)

; DO 66 I=1,N

- 66 TABCL98)=TAS(I,7)/TAB(],4)

ok DU 68 1=3,N2
68 TAB(1+6)=TAB(I+145)7TAB(1,5)
TAB(L,6)=(TAB(1,5)¢TAB(2,5)) /7 C(TAB(L,4)%5,)
| TABC2,6)=TAB (3,5)/(TAB(1,5)+TAB(2,5))

| 00 607 I=1,N

_ 607 TAB(1,3)=TAB (1,2)/TAB(I,5)

RE TURN
ENC

15

UATA K/e359 e0513091e36191¢5249146259 ¢339,042592.875,1.352,1.653,

11
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SUBROUTINE LMFP(L,TFR)

CCMMUN D(219S) 2 TABIZ2L98)4E(51)
DIMENSION F(7,8)

CATA E/

Lall79e36l9e2T01eléBy «0764.026,4 003,
110595 ¢3049e¢3C 7161935 o196y, (134, 403,
1003"' 022900319002:8' 0135000‘09' 0005'
1.162'02‘07'.219'017‘0' 0118'0053. 0023'
1612590 026510251 41789 « 11244040, «009,
100&9' .237'.244'0199' 014700965' 0019'
1e0C19e22991e2889¢2209 ¢ 145,405i) 401Dy
10569 .19y .2464.233 01729084, 14/
00 6 1=1,7
6 TABU1+3,5)= FULsL)*¥TFR/5,

KETURN

ENC

SUBRUUTINE LMFPX(NyCBR)

CUMMUN A(21,9) 48121, 8),C(51)

TFKl=2

TFR2=7

CALL LMFPINsTFR1)

CALL PROJ

CRB1=81(9,8)

CALL LMFP(N, TFR2)

CALL PRUJY

CBR2=B(9,48)

TFk=TFRL+(CBR-CBR1)/ (CBR2-CBK] )*(TFRZ‘TFRU

L0 5 I=1,10

CALL LMFPIN,TFR)

CALL PROJ

GAP=8 (9,8)=CBR

LAP=ABS(GAP)

IF(GAP.LT,..C0OGL) GO TO 8 _

TFR=TFR+(CBR=B(993)) /(CBRZ-B(998))*(TFR2-TFR)
5 CONTANUE
8 RETURN

END

SUBROUTINE LPOP(POP,NSEX)
CUMMON D(21,9) o TAB(21, 8)4E(51)
OIMENSION POP(21)
N=2/NSEX
00 2 I=],21
2 TABCI 4N)=POP (1)
RETURN
ENC

e e o b s s ST AN Py g
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: . SUBRDUTINE LPTIEMyEF ¢y RyNREGMy NREGF,STEP) : . ,1
; COMIOM D(2199) 2TAB(2198)E(51) :
CALL MLTUEF 19 NREGF)
[ CALL SPPIR)

\ CALL LSP{1)

’ EF=EF +STEP*2.5
k : CALL MLTU(EF o1 9 NREGF)

CALL LSR(1)

CALL MLT(EM9 29 NREGM)
CALL SPP(R)
CALL LSP(2)
EM=EM4+ST:P*2 5
CALL MLT(EMy 29 NREGM)
CALL LSR(2)}
RETURN
END

SUBRGUTINE LSP(N} 4
COMMUN D(2199) »TABI21 s 8),E(51) A ]
NSEX=N |
NSEX=2/NSE X
00 30 1=1,17
3¢ TAB(I,NSEXI=E(145)
TABUL s NSEX)=TABIL,NSEX ) +E(5)
IF (NSEXeEQel) D(499)=E(39)
IF (NSEXeEQe2) D(5y9)=E(39)
RETURN | -
END o ‘

SUBRUUTINE LSKR(N) . 1
COMMON U(21+9) yTAB(21+8),E(51) '
NSEX=N
NSEX=2/NSEX+2
D0 10 I=1,21 ,
10 TABCI yNSEX)=D(1,6) . : 4
RETURN
END
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SUBRUUTINE MLT(EQ,SEX4REG)
INTEGER SEXYREG
CCMMUN D(21499),TABIZ1,8) ¢ E(5L)
DIMENS ION B(2+294)
LATA B73¢371e8T00748000e883415,849 «8L8¢8.799¢799¢160 14'-703g22 23,
1,642, 14.2609196, 15041, 782/
K=SEX
L=REG
N=1
u=1l2.0
v=100,0
w=G.0
w=0.0
ET=8(LsKoL)tB(2¢ 5o L)*ED
CALL MLTX{ETyKoL}
1y R=E0=-D(148)
Y=ABS(X)
IF(Y=,001) 1391340
4G CUNTINUE
IF(X) 11,45,45
45 CONTINUE
w=ET
u':U‘l' &)
12 ET=(U=-n)%(E0-Q}/ (V=u)+W
CALL MLTX(ET'K L)

NN+l

GU TU 10
11 U=tT

v=0(1,8)

GO Ty 12
12 D(32,9)=N

RETURN

END




C THE METHODULOGY IS SET FORTH IN COALEGDEMENY®REGIONAL MODEL LIFE TABLES

DIMENSION B(292¢%492))A14917¢244)9C(2921492)9E(2421%)

DIMENSION AlJ11(68),A1J21(68),A1J12(68),A1422168)

DIMENSION AlJ13(68),A1J23068) A1 41(68),A1J24(68)

DIMENSION T(4y4)

INTEGER SEX,REG

(.-ATA T/55. 749'5805‘00"'.60‘0'5.046'53 0922'560622950911'60112'
15".06’0956.66‘"4-68295-883'53.054'550590940755'50601/

DATA B/063540.090633,0.09063590.0903340.0,0,3140.0,0.29,0.0,0,.35,
10e090:3390.0¢0:0593:090.042592:875,0.05¢3.0,0.0425,2.875,0.01,3.0,
260025¢2:87540.0593¢090.0425,2.875/ .

VATA C/1436190409143529040191.5704D.091.558:0.0,1.324,0.0,1.313,0.0
191.23990091.249,0.0, 1.52491.62591:65393.01391.733,1.627,1.859, |
23.01391e40291462791454193.013914487491:6279161493.013/ }

CATA 1/1.0/

CATA AlJ1ll/
10.5377410.C080449 5.89929y0.05406,

20.3936810.0061629 7245761008834,
30.10927¢G. 0016869 6.20184N.07410,
40.08548910.00132095.9627,0.L7131,
5G < 10979490.00167295.933590.06812,
€G.13580+10.00205195.92714C 06577,
T0e15134:G.00227695.8145:0.06262
8C.17032¢0.00255695.6578y0.05875,
9C . 18464)0.00274595.3632¢y0.05232,
AO.19390.0-00282694.9600.0-1‘;43800
BO.20138+0.002831945275:y0.034369
€CQ.2535010.,0034879 ©+424490.03004,
DU .31002/0.0041189%4.3131y0.02554,
, EUG‘!3445'°0°°5646!4.3439'0002295'
1 FGoS348190.00646)y %+2229¢0.01773,
GC<6939490.00771394.1838,0.01375,
HG « £4569¢0.0082399 % .129490.00978/
DATA AlJ2Y1/
10.6372640.009953+5.8061,0.05338,
20.4054810.0066539 T<1062¢G.08559,
30.1039390.001662+5.447290.06295
4G.07435¢0.,0011839 5.N65490.05817,
50.09660+0.001539y4.8700,0.05070,
60.14009,0.002183+5.0677¢0.05156,
70015785'00002479' 5.2660'0.05471'
80.18i6°'°0°02875'5.3438'0005511'
90021175'00003312' 5.2792'0.65229'
AD.2504990.00386495.0415¢0.04573,
BO. 2739490004158, 4+6666,0.03637, . \
C0O.3372610.004856944506910.02961,
000384250000051900 402202'0002256'
: FQ.59565¢0.007101, «.1249,0.01491,
GO . 73085¢90.00791194.1C51,0.C1161,
HO . 89876+0.C0869594.1133,0.00895/
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SUBRUUTINE MLTX(ET ¢ SEXsREG) : |

COMMON D(21,9),TAB(21,8) 4 =DUM(51) :

C MLTX GENERATES LIFE TABLE FROM DUMMY VARIABLE E(10)

|
|
y
l
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CATA AlJ1l2/
10.47504¢90 40069239 5.7332,0.,05133,
204502540 .0068C5, 70629890.08909'
30.,1937690.002928, 7.1271+40 08647,
“0.100419C.0014979y5.108990.07192,
50.1012690.00148%9 5.49064,0.905955,
60.1126190.00161895.2649,0.05372y
70.13137,0.9018939 5.2547,0.05236,
BC.1544890 0022399 5.369140.0G5339,
90.17693,0 .60256695.3186,C,.05136,
AO. 18’0’00'00002612'409099'0.0"261'
BG.194409C 0027129 4.6164,02.03627,
C0,2236490.00301194.3673,0.02961,
DC.30043,C .00405394.4363,0.,02858,
£EC.41033,0.0G539494.4163,0.02511,
FO.5069190.00718794.4030910.02152,
60077206900009336' 403826'“ 001784'
HC 5617590010681 94.3108/0.01355/

CATA ALJ22/
10.54327,C 008251y 5.6151,0.05022,
20.46165¢0.007290y 7.2025,0.08475,
30.18983¢G00297496.197:10.,07195
40.C955190.00147695.3488,0.06047,
5060966690.0014229%.5662+0 04322,
60. 13"72'00001968' ‘00697090004277'
70.14325900021039 407661,0.04372,
80.152809G 0022449 4+724892 04236y
9C.17535,0.002589,4.7568,0.C4197,
AG.20924,0.003083,4.,7280,0.03986,
30.2’0673'0.003605' ‘006020'0 003578'
Co.28578'°o°°4°16'403499'0.02857'
D0.361719y0.005037 9437184002682+
FO. 59986'0.007677'40285890001913'
GC e 8206200010241 944.3482y0.21710y

DATA Aluwl¥/ :
10.7821990.01167995.8529¢0 050064,
200‘658"90000728"' 7.2269'0.08351'
36.13739910.0021369 632049007590,
‘00.07600'60001166'5.6332'0.0668’0'
5C. 1006790, 0015299 50578010 006295,
60.13039,0.00197395.5872+0.06081,
70615401940 .00223595.614990.06004,
60. 169’01'0.002559' 5.‘0593'0.05616'
90. 1818‘0'0.002718'5.1 BBIQOQOSOGOO
Ao.18555'0.002718'4.8186'0.04209'
BO. 19’007'0.0027’06' 4.4509'0.03368'
C0 2441590 00337694¢370290.02966,
DU« 3449090 < 004723, 4 . ©480,0,02807,
EO. "9585'0. 006651940491790002 5’0’0'
F0068867'°o 008874'40470290002152'
GO, 88452,0.01055194.3759,0., 01640,
H1.07727,0.011513,4.2972,0.01191/

.




- OA'TA AlJ23/

11 G7554,Le 017228960 37964406124,
Z‘io 55179'\). 00940111-‘ d"“""’bo(JggB"'
30415292/ D0252316e437110,68076,
40 G6056¢eUD10904501199,0.05978,
530 006G 06 UiN15T3)4e 9229905182,
ol e 1‘07251(3.002312'5.1“156"."’.(‘5225'
7Ce 1512710« 002381050 1136y0 25207,
BUe 1T22:Lei)N20869501685,0.05244,

’ 90. 2078(‘40. C’05277'50 19861‘).&51311

Ao 24876 )0e0ID386895.5221,N.0457T,
BU e 286850« 004320 ,44691590,03 697,
CG.:‘.ZG&.‘]’G. 001665‘0"'. 3‘092":'.!:’2 ?b7|
D0e 23890€6,0 - 0GU5¢43)41849,0,02171],
£EDe 49330 e 00034194+ 164T0.01 842,
FUo€6168)0e0I8182)4e217590.0:10634,
GGo E4LE8)C e INGH4494e21T1y07.001324,
Hl e 3876,0eC10T8394e2155¢0,G1 035/
DATA AlJl4/
10« S20i 0G40 0070510'@9 SC9TN.02 5606,
20. C82680Clo 010453'.5. 9815'00(’5 532|
3Ce. 17‘)66[0. 302057.5-6‘079,(3.("6136,
40 €900, 0 e OC136D45e10450.,0+15537,
5C e 1218690185195 238410.054%,
60 150H83,0eC00U227995417C860.05171,
T 1607310 e 00N2412¢56 3945, 0,04 945,
BUe 16716)Ce OU2505714e929110.14 552,
90 4 17‘008[‘:7. 062583"0. 8335"30"“2 80'
AUe 172T78)0 e DC 2504940 291T9C.N3 615,
BOe 178C( e T029134442693,0,:3292,
((e2263G10e0131623,44198290.0271 17,
D(Io3°167'0. U0“130'4.272"90062 588'
£0e 47682906 'I065U1940424240.0 2451,
Flet7144C,0eCIBEIL 40 455490,02190,
50062943900 D1153294e4346,0.C1775,
Hle 16U23,Ce 01300940 354290.01 296/
LATA AlJ24/
10.61903'0.00897"'4.7096'0002980'
ZC. 70613'0.0113?5'6. 32"6'0000433'
30016455,009267495¢6400,0.006389,
‘0'3.(763‘010.0‘)12“7"’.661610.05\:‘081
50 e 1144910 00181040 9454,0.,(:5170,
6Ce 1710490 N02693,5.2T4810.55458,
T0e L7LT1HCeD02710:54 116890.55152,
806 16483)0e0uU25359408459,0,04547,
6Ce 17905'00 NI2T73404% e 76601005"292'
’l(:'o 2\4600'0. 0‘33081"0.5796'(‘003738'
Ble23208,0e 0033704463559 0.,03116,
CCe283C0 eDUINTe4al918)0,0254T,
DG o 25265)10e004765946149290.,%21693,
ECe ©9465)C e CV65691402479,0.02063,
FOo €60947,Ce Q08608040 3969,0.01 8063,
60« E9759 00 1C843440325140.C1552,
Hle 10111,CaQ116064402684,0.01123/
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18

57

49
48
47

45

1€

10C
191

13

95
96

52
24

IF{{SEXeNEoL) e AND(SEXeNEs2)) WRITE(3,57) SEX

IF((SEXeNELL)sAND(SEXeNEL2)) STOP
FORMAT (1 X,4HSEX=4]2,10H B8AD CODE )
IF(REGsLTel)eCRe(KEG.GT.4)) GO TO 48
{FLET) 48,48,46
JF(ET=1DU)45948,4 48

WRITE(3447) REGET
FORMAT ( LAy39H REG OK ET HAS BAD CODE KEG =
KRETURN

CCNTINUE

D0 60 J=1,117

00 60 [=1,4

MS=(J=1)%4¢]
Allyde o l)=A1u2 L (MS)
Allviedled)=Alul2(MS)
Allede292)=A1422(MS)

Allsde 193)=A10413(MS)
Allyde293)=A1423(MS)
Allodelo4)=Aldl G MS)
Allysdr 2o 4)=A1d24(MS)
Allsdoelel)=AlJ11(MS)

K=SEX

L=REG

Ctl18,1)=1.9

D(1y9)=ET

00 10 J=1,17
V=AUlodoKyL)=A(29JeKoL)%®ET
X=A(3 9o KyL)=Al Gy JyKyL)*ET

IF(X «6Te 170.9) GO TO 10O

GO T0 13

WRITE(3,101) ETy Xy J
FORMAT (S Xy THEVE EXP Fl2.695X9F12.645%x,13)
RETURN

W=(1J%% x)/1000C D
IFIW-Y)11,95,95

IF(ET=54.0) 96996,12

Olurl)=Y

oU T0 10

D(url)=w

GU T0 10

Cludel)=CY40) /23D

CUNTINUE

U(le4)=1000C0.C

00 21 J=2,18
JlJ=1+2)=D(J-19@)*D(J=1,1)
Llurva)=DJ=194)=-D(J=1,2)
0(1842)=D(18¢4)
IF(D(191)=C,1)22452,52

M=1

BK=B(l oK oL oM)¢BC29KoLo M) *D(1,1)
UGle5)=BK*D(1y4) +(1.0=BK)*D(2,4)
BE=CAL 9oL oM)=CC 29KyLoM) %D(1,1)
L(2¢5)=BK¥D(244) +(4.0=BK)*D(3,4)
GO TU 20

12y 3HET= 1F13:5)
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M=2

G0 TO 24

DO 31 J=3,17

DEJ95)=2e5 #(D(Jy4)eD J+1,y4)})
DE189y8)=3.725+0.0000625%D(18,4)

V16, 7)=D(18,8)%D(18y4)
D(1895)=D(18,7)

CO 32 1=1,117

J=18=1

DT )I=D(J+1,T)I+D(Jy5)

D0 33 J=1,18

UGJeB81=DCJyT)/ D(Jor4)
DUUdy3=0(Jy2)/7D(4y5)

CG 34 J=3,16

ClJs6)=D(J+1yS)/D(Jy5)

CeLy6 d=(DILyS)+UI(245) ) /7(5.0 * D(1ly%))
L{296)=D(345)/7(D(1y5)+D(2,5))
DElT96)=D(18:TI/D(LT,7)

D(18,6)=0.0

IF (SEX-1) 73,475,173

D 249 )=TULLREGI+IT(IyREG)/T{(44yREG) ) *(ET=T(2/REG))
GD TU 77

U299 0=(ET=-TULyREG) ) *T (4 yREG)/T(IyREG)+T(2,REG)
RETURN

ENC

I R Y
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SULBRUUTINE MXQ R (EMXyNSEX)
COMMUN TAB(2199) s TUOUMY(2148)4Ei51)
UIMENS 10N EMX(21)
GIMENS ION K{6y92)
REAL KKl
L-‘ATA K:’.35|o”5'3.|1.36191052‘0'1-6250033' 06‘025020875010352’10653'
13,013/
IF {TAb(1y1)«LT«0.1) GU TO 22
K1=K (& 9ivSEX)
Gu T 23
22 CUNTINLE
KL1=K{S o [ISEA)N =R (64 NSEX)*TAB(Ly1)
23 CUNTINLE
TABUL o1 )=EMX(L)
TABL 29 1 }=4%EMX( 2) /(14 Ge=n]1) *EMX(2))
CUN=.LCB*5,%%3
LO 3 [=3,21
IF LEMX{1)elT.s0CNOLl) GU TU &
3 TAE(lodl)=1o=EXPLEMX(I)*( =S)-CUN*EMX([)*%x2)
4 TAp(ls1)=1.0
KETURN
ENC

SLBROUTENE  PART (USRyToT My TF)
TM=T®USR/ (USR+1 4 )

TF=T=TH

KETURN

END

SUBRUUTINE PLT { NROW)
CCMMUN D(21+9)9TABI2198) 9EI(5))
aRITE(3,131)
131 FORMAT(/Z//4Xy'AGE JiXi D(X) M(X) 1{X) LX) PIX)?
1 T(X) E(X)I41)
DU 30 1=1,NROW
IF(l «EWe 1) KTS5=9
IF(l «EQe 2) KTS=1 »
IFtl «GEe 3) KTS=(1-2) % 5
30 wRITE(397) KTSy (D(LyJd 9 Jd=148)
7 FORMAT (4X9I392XK9FT o591l K oFbu0glXoF6:59LlXoFToaD91XoFT40,
LiXoFO6e5 o LXgFBaT 9 1XyF5,2)
RETURN :
ENLC
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SULBRUUTINE PP

CCMMON D(2199) » TAB(21,8)4E(51])
UIMENSION KTAB(2142),TTX(2L1)
DATA MINUS/Z4H~- =/

DATA PLUS/ZaH+  +/

PO 71 K=1,21

KTAB(Ky1l)=K®5-5
KTAB(K 92 )=K%*5~1

D0 62 1=1,21
TOT(U)=TAB(I 1) +TaB(I,2)
T7=0.

TT=TAB(4,8)+TAB(5,8)

OC 68 I=1,21
TTXCLI=TOT(L)/TT%1C0,.
TMX(1)=TAB(1,1) /TAB(4,8)*100.
TFX(I)=TAB(142)/TAB(5,8) *10C,
TP‘O. ‘
TMP=0.

TFP=0,

DU 27 I=1,21

TP=TP+TTX(])

TMP=TMP+TMX(])

TFP=TFP+TFX(I)

aRITE(2,06)

FORMATLLH )

WRITE(3y4)
FORMAT (2 Xy YAGE ® ¢5X9'% BUTH? 42X, "3 MALE'+2X,'23 FEMALE")
WRITE(3,101)

FORMAT (1GX,*SEXES!)

WRITE(3,6)

WRITE(2,117)

FORMATE2X, YALL?)

WRITE(341T7) TP 2TMP,TFP

FORMAT(2Xy YAGES? y4X¢F6e2912X9F6e293X¢F642)

WRITE(3,06)

00 16 I=1,21

IF(TTX(I+1)) 1G,10,7

WRITE(3999) KTAB(Io1)PLUS,TTX(L), TMXCI) o TFX(T)
WRITE(3y6)

60 TO 5

FORMAT (2X91392K9A192X9F6o292X9F60293K9F6-2)

CUNTINUE .

ARITE(32) KTAB(Io1) g MINUS KTABCI12) ¢ TTXEI) o THX AT )9 TEX(T)
FORMAT (2X9[39A19!39leFb.ZoZX,Fb.Z,SX,Fb-Z)

RETURN

END

TMXE21),TFX(21),TOT(21)

21
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67

SLBRAQUTINE PRUJ

CCMMUON D(Zlog)oTAB(Zl 8) E(Sl)

DO 8 [=2,21

TAB(I16)= TA&(I’I.I)*TAB(!.«)
TAB(L»7)=TAB(I-1, 2)%TAB{ Ly 4}

TAB(2,8) =0,

DO 6 [=4,1C
TAB(298)=TAB(2+3)}+(TAB(1y2)+TAB(I,T))V/2.%¥TAB(],5)
TAB(2:8)=TAB(298) *5,

IF(TAB(Le5) el TeoD1l) TAB(LlyS5)=1.D5 .
TAB(loE)=TAB(Z2:8)%TAB(Ly5) 7(TAB(Ls5)¢1.)
TAB(le7)=TAd(2,8)=TAB(1,6)
TAB(L+6)=TAB(196)*TAB(]1,3)
TAB(Lo7T)=TAB(Lly7)%*TAu(1ls4)

TAB(3,6)=0., ' N
LU 53 I=1,20 '
TAB(398)=TAB(3+8)+(TAB(I,1)~- TAB(l+106),+(TAB(lo2,-TAB(|+1o7))
TAB(3,8)=TAB(3,8)+TAaB(21,1)+TAB(21,2)
TAB(308)=TAU(3,8)+TAB(2:8)=(TAB(L1,6)+TAB(1,7))
TM=0.

TF=0.

DO 73 I=1,21

TM=TM+TAB( 1,1)

TF=TF+TAB( 1,2)

TAB(4+8)=THM

TAB(548)=TF

TAE(6.8)=0,

TAv(7.8)=0,

00 87 I=6,7

00 87 J=1,21

TAB(I1+8)=TAB(18)+TAB(JyI)
TAB(B98)=(TAB(4,BI+TAB(5:8)+TAB(6,8)+TAB(T, 8')/2.
TAB(9+8)=(TAB(2,8)7/5.)/TAB(8,8)
TAB(10G,8)=(TAb(3,8)/5.)/TAB(6,8)
TAB(LL,8)=TAB(9¢8)=TADBILD, 8) ’

KETURN

ENC




SUBRUUTINE PSPP

CCMMON 0(21+9)9TAB(2148)yE(51)
UIMENSION ND(141)

OIMENSION NDX(153)

CATA N/

14H 14H G=1,4n 14H 14H l1=-444H 2 4H r4H 5-9,4H
14H ly4HO=-14,4H 14H 194H5-19,44H v 4H 294H0=24,4H
lan 294H5=2G,4H 14H 394H0-34 ,4H v 4H 3,4H5-39,¢H
14H 444HC~444 41 14H 449 4H5-49 4 4H 14H 594H0~-54,4H
l14h 594H5=5644H 2 4H 69 4HO-64 44 H 14H 694H5=6944H
laH Te4HC=T4y4H 14H Ty4H5=T7944H o 4H By4HD ¢+ J4H
l14H Te4HOTALy4H 24H v 4H 114H = y4H v4H 594H
14H 14H  1044H 14H s4H 15,4H s 4H 14H  2044H
164+ v4H 25941 2 4H 14H 3D,4H 2 4H 14H 35,4H
14H r4H 4Oy 4 14H 14H 45,4H s H 14H  50,4H

l4n 14H  5594H ¢ 4H 14H 60 ,4H veH - y4H  6544H
14H TUW4HTAL 44H ’ T . '
14H BIRy4HTH Ry4HATE y4H DEAy4HTH Ry4HATE ,
14H GRyGHR(2T7y4H) 14H LRy 4GHR(29y 4H) ' .
14H GRy4HR(31y4H) 14H GKy4HR(33,44H) v4H AVE,
14HRAGE 14H AGE¢4H PRUy4HP o154 4H=44
14H BRey4H/P o Ly 4HS=4% 9 4H POP 4 4H=4/] y &H5=44 y&4H POP,
14H5=194H4/5494H UEPy4H RATy4HIO :4H PoSo4HZB(
leHG)=1/ : v
00 12 I=1,y141
12 NDXLI+12)=ND(1)
OU )0 1=5,51
Jis(]=1)%3+]
J2=1%3
IF(leEWe24e0ReI EQ 39) NRITE(3!6)
6 FORMAT(lh )
lf (lot”o39 ORoldEono, GU TO 13
IF(l.6Te4%6) GO Tu 9
IF(le6GTe4Q.ANDSL1.LT.45) GO TO 9
WRITE(3,7)  (NDKCUX)yJX=JL yJ2)yEL(])
T FURMAT(1X93A491XyFbe2)
60 T 10
13 WRITE(3,433) (NDA(JX)9JX=JLlyJd2)y E(T)
33 FORMAT (1X93A491X9F06,.5)
GO T0 10
9 WRITE(348) (NUKCJIX) 9 dX=JlyJd2)4EL])
8 FORMAT(1Xx93A4y1XyF6,3)
10 CONTINUE
WK ITE(3,6)
RETURN
ENC
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SUBROUTINE FT
CCMMON D(2199) 9 TAB(214B)yE(51)
DIMENS ION KTAB(21,2)
DIMEMSION FOT(21)
LATA MINUS/4H= =/
DATA PLUS/4n+ ¢/
VU 71 K=1,21
KTAB(K yl)=K*5=5
71 KTAB(K,2)=K*5=1
TT=0.
TT= TAB(Q.S)*TAB(S.B)
CU 16 I=]1,21
16 TGT(l)= TAB(I.I’*TAB(I.Z,
WRITE(3,50)
5C¢ FOKMAT(lH )
WRITE(3,8)
8 FUKMAT(2Xy?AGE? 44X,y BUTH SEAES'v#K.'MALE'.SX'FEHALE',
i WRITE(3,50)
: WRITE(3,61) TT.TAB(Q.SI.TAB(5 8) '
61 FORHMAT(2Xy"ALL AGES' y1XyF8.092XoFBe0y1X,F8, 0)
sRITE(3,50)
00 11 I=1,21
IF(TOT (1+]1)) 1lByl8,l2
18 WRITE(3,66) KTAB(], 1’0PLUS¢TOT'I).TAB(lvl) TAB(1,2)
WRITEL 3,50)
60 T 3
66 FORHAT(Zx.l3.15.1\1.éx.FB.G.ZX.FS.G.IX.FB.O)
! 12 CONTINUE
; 11 WRITE(3,45) KTAB(lvl)oMlNUSoKTAB(l!Z)oTQT(l’vTAB(lvl)vTAB(lv?)
65 FOKMAT(2Xy13)Al01342XyF8e092X9FB8.0y1X,F8.0)
3 RETURN
ENU
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SUBROUTINE PTAG(NROW)
COMMUN 0(2199)+TAB(21,8),E(5))
WRITE(3,55)
55 FORMAT(1lH )
DO 2 I=1,NROw
IF(TAL(I,1)) 23,23,7
T IF(1eGToBAND eI oLTe12) WRITE(395)19(TAB(T yd}sd=1,48)
AF (Lol Te9eUR o1 eGTolLIWRITE(393) I4(TAB(I J)yd=1,8)
2 CUNTINUE
3 FURMAT (1lx.I12, 2(FB8e0) o 1x92(1XyF6e5) ) 1XFBoby2(1X,FB.D),
11X4F10.2)
5 FURMAT (1X91292(F840)9s1Xs2(1X)F6.5)91X9FBe%y2(1XoFB8.0) 41X ,F10.5)
23 RETURN ‘
ENDL
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SLBROUTINE PTP

CUMMUN D(21s9)oTAB(21,8)4ELS]) '

DIMENSIUN TTX(21), TMX(21) o TEX{21 ) oTOT(21) yKTAB(2142)
CATA MINUS/é4H- =~/ ’

BATA PLUS/4H+ +/

NN

g COo 71 K=1,21

i KTAB(Kyl)=K%5=5
2 Tl KTAB(K92)=K*5-1
B TT=0.

00 39 I=1,21
39 TOT(I)= TA&((.I’*TAB(I.Z)
TT=TAbB(4,8) ¢TAB(5,8)
75 FORMAT(2Xp'ALL AGESY 9FBe0 gLl XoFBe0gFBNobX9sFO6e296X9F642 94X 'F6.2)
WRITE(3949) ‘
00 89 I=1,21 .
TIXCL)=TOT(1)/TT*10J. : |
TMX(I ) =TAB(I,1)/TAUV(4,8)%100C,
89 TFX(L)=TAB(1+2)/TAB(5,8)*10C,
TP=0,
TMP=0,
TFP=U,
DO 57 I=1,21
TP=TP+TTX(I)
TMP=TMP+TMX(])
57 TFP=TFP+TFX(1])
WRITE(3,49)
49 FCRMAT(1lH )
WRITE(3,40)
40 FURMAT(2X9 PAGE" 93X,y '8UTH SEXES" 93Xy "MALE® y4X o *FEMALE®3X,'% BOTH S
LEXES®*y3Xy"% MALh'oSK." rEMALE")
NRITE(3449)
WRITE(3975) TToTAB(498)y TAB(598)e TPy TMP,TFP
WRITE(3949)
DU 18 I=1,21
IF(TOT(I+]1)) 24424431
24 WRITE(3944) KTAB(LoLl)oPLUSTOTU(I) o TAB(LIoLl)oTABULI22) o TTX(I) TMX(I),
LTFX(I)
WRITE(3949)
' GO T0 2 : '
-} 31 CONTINGE | | 4
3 18 wRITE(3932) KTAS(I o1) ¢yMINUSyKTABUL 92)oTOT(I) TAB(I,1),TAB(I¢2),
{ . B TYTXCL) o TMXUT) o TFX(T)
ﬁ 32 FURMAT (2K9139Alel391XoFB8eC01XoFBeD¢FBeDs6X9F60296X9F6.294XyF642)
44 FORMATI(2X9s139LlXpoAl g 3XoFBe0 oLl XoFBeD9FB.006XyF6, 296X9F6.294X9F6.2) ‘
3 2 RETURN
: -k ENU
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SUBRUUTINE SPP(R)
L SPP PRODUCES THE STAHLE POPULATICN FROM RNI+LIFE TABLE

COMMUN D(21,9),TAB(21,8)+E(51)

OIMENSION C(18)4V(18),P(7y4)

INTEGER SEX.REG

DATA C/e593e09T7e59112651170592205127¢5932¢5¢37e5942.5,

147 e5952e595T705902e596Te59T26597T7:5,80,N/
C ARRAY C=INTERVAL MIDPUINTS

DATA P/e0299¢%559e054903790209e0049.0019 eI189e042,4956):04%4402
18'0010'0002' 00080043200054'005000034'QOIBQQDOQQQOOZQ 001900367'00

256'0040'0025'0Q)5/
CLEAR E
DO 10 1=1,51
10 EL1)=G.D
C ESTIMATE AVERAGE AGE UF PERSGNS IN THE OPEN INTERVAL
Cl18)=(80.0+.,6%D118,8)+,92)
CUMPUTE ARGUMENT FUR EXP
00 11 J4=1,18
11 ViJ)==Kk*C(J)
CHECK ARGUMENT FOR SIZE (RETURN Tu MAIN IF UNACCEPTABLE)
20 D0 21 J=1,18
21 E(39)=E(39)+D(JsyS)I*EXP(V(J))}
C E439<=RECIPROCAL UF INTEGRAL S PLA)*EXP(-R*A)
€E(39)=1./E(39)

COMPUTE PERCENT IN AGE GROUP VIA ClLA)=P(A)*EXP(-R*A)/S P(A’*EXP(-R*A)‘

Lo 22 1=5,22
ECL)=EXP(V(I=4))*%0(1-4,5)%E(39)%*]100.
¢2 Elc3)=E(23)+E(I)
E(241=E(5)
DO 23 1=25,37
23 ECL)=E(I=1)+E(I~-19)
t(38)=E(23)
E(39)=E(39)%100004G.
E(40)=E(39)-R
3C DO 31 1=5,22
31 E(45)=E(45)¢+E(1)*C(]~4)
E(45)=E(45)/100.
U0 32 1=9,14
32 E(46)=E(46)+E(I)
E(4T)=E(39)/(E(46)*]10.) *100C,
E(4B)=(E(5)+E(O6))/E(46)
cl49)=(E(T)I+E(B))/(E(23)-E(5)-E(6))
E(S0)=(E(27)+E(38)~E(36))/(E(36)-E(27))
E(51)=1./E(39)
DU 33 K=4l1,44
DG 34 J=5,11
34 E(K)=EAK)+EXPIVIJIII*D(Jy S %P (J=~4yK=4D)
33 E(K)=1C0000.0/E(K)
RETURN
ENC
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SUBRUUTINE SK(SRB,USR) .

LUMMON A(2145)48(21,8),C(51), . - |
OSR=(SRB/ (LB, 1)/3(1.3))/(8(1.2)/6(1 4)))) L
RETURN o , : B o | ]
ENC -

SUBRUOUTINE T67

COMMUN D(21,49),TAB(21, 8);E(51)
CO 35 I=1,21

TAB(Is1)=TAB(I6)

TAB(Ls2)= TAu(l;?)

KRETURN

ENC

e
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. VI. Miscellaneous Information
" A. Subroutine Name Mnemonics

CPT: convert percents to totals
ELT: empirical life table

LPT: load projection table
LMFP: load model fertility pattern
LMFPX: load model fertility pattern
LPOP: load population

LSP: load stable population

LSR: load survival ratios

MLT: model life table

MLTX: model life table

MXQX: converts M, values to Q, values

PLT: print life table
PROJ: project

PP: print percents

PSPP:  print stable population parameters
PT: print totals

PTAB: print (projection) table

PTP: print totals and percents

SPP: stable population parameters

SR: sex ratio

T67: transfer columns 6 and 7

B. Summary of the Required Form of DCL
CALL Statements

CALL CPT(TM,TF)

CALL ELT (NSEX)

CALL LPT (EM,EF,RNREGM,NREGF,STEP)
CALL LMFP(N,TFR)

CALL LMFPX (N,CBR)

CALL LPOP (ARRAY,NSEX)

CALL LSP(NSEX)

CALL LSR {NSEX)

CALL MLT (EX,NSEX,NREG)
CALL MLTX (ET,NSEX,NREG)
CALL MXQX (EMX,NSEX)

PART: partition total population into male and female totals

e el L 4 o v

CALL PROJ

CALL PSPP

CALL PT

CALL PTAB (NROW)
CALL PTP

CALL SPP(R)
CALL SR (SRB,OSR)
CALL T67

Definition of symbolic names used as arguments:

ARRAY: the name of the 21 word array containing the
population distribution of the sex indicated by NSEX

CBR: crude birth rate, unit basis

EF: female life expectancy at birth

EM: male life expectancy at birth

EMX: the name of the 21 word array containing the set of

M, values

ET: control variable (see description of MLTX.)

EX: life expectancy at birth

N: model fertility pattern code (see description of sub-
routine LMFP)

NREG: model lifz table region code (1 = West, 2= North, 3=
East, 4 = Souih)

NREGF: NREG for females

NREGM: NREG for males

NROW: number of rows to be printed

NSEX: sex code (1= females, 2 = males)

OSR: overall sex ratio, unit basis

R: rate of natural increase, unit basis

SRB: sex ratio at birth, unit basis

STEP: average annual increment to life expectancy at birth
for the 5-year projection interval

T: total population, both sexes

TF: total female population

TFR: total fertility rate

T™: totel male population

C. Schema of DCL Relationships

Diagram 3 presents a schema that revesls at a glance the network
of DCL relationships. The symbols on the margin of the diagram
represent data inputs, the boxes represent the three principal arrays,
and the circles represant DCL subroutines. Wherever it could be

CALL PART (OSR,T,TM,TF) done easily, the locations of subroutine inputs and outputs are
y CALL PLT (NROW) indicated by directed lines. Output external to the computer is
l ‘ CALL PP indicated by the three cusved boxes.
b
2
il
}
b |
? |
I
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Diagram 3. Schema of DCL Relationships
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US. DEPARTMENT OF COMMERCE « Bureau of the Census |

d__ ...key resources
=Y onCensus’70

\Y

\

P 1970 Census |
= Users’ Guide
Part 1 and Part 2

R S e TR T AT

X :

%‘ /—/ : The 1970 Census Users' Guide is a two-part publication 1

; g : designed to furnish most of the information data users will 1

‘, need for effective access and use of 1970 census data

; ORDER FORM i products.

: Please indicate number of copies . Part 1 of the Guide (standard, paper-bound publication) includes the

text and three appendixes. The text covers such subjects as the

; . SAR":S tand 2;’ the1970 Ce“‘“‘g collection and processing of 1970 data, data delivery media (computer

i sers’ Guide @ $4.00 for both tapes, microfilm, and printed materials), maps and information on how

o to obtain census materials. The appendixes are:

{ PART 1 only of the 1970 Census 1970 Census Users’ Dictionary - defines concepts associated with
Users' Guide @ $1.25 percopy population and housing tabulations and geographic areas relevant to
€3.6/2:€33/4/970/PT.1 ' the collection and publication of data.

; . :

g PART 2 only of the 1970 Census | Comparison of Printed Reports and Summary Tapes summarizes and

, Users’ Guide @ $2.75 per copy | compares the contents of the reports and tapes.
€3.6/2:¢33/4/970/PT.2 Glossary - defines many terms used in connection with collecting,

{ MAIL ORDER FORM : processing, and publishing census data, and lists many abbreviations

ﬁ WITH PAYMENT TO refevant to the census. .

: Superintendent of Documents :

u. g Glgv:rnment Printing '('mm - Part 2 of the Guide (prepunched for 3-ringbinder) contains appendixes
Washington, D.C. 20402 3 specifically related to the use of census summary tapes and the Address
or any : Coding Guide,
;:e?d I::'pi::tment of Commerce ' Technical Conventions and Character Set - present information on the
: physical characteristics, format, and languages associated with tapes
Make check or money order payable to: released by the Bureau.
Superintendent of Documents : : . .
1st-4th -Count Technical Docurmentation - describes the arrangement
. : of geographic codes and census data on the first four series of
TOTAL AMOUNT § summary tapes.
Name : Address Coding Guide Technical Documentation - furnishes informa-
! tion on the format and content of ACG's.
Address : Many data users will find both Parts 1 and 2 of great value. Part 1,
with its comprehensive coverage of the decennial census program, data
City State i products, and related services, is an important instructional and
; reference tool. Part 2, concerned exclusively with computer tape
A v Zip code products, is designed particularly fQr those who plan to obtain tapes
: or who want complete information on the data content of the
summary tapes.
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working papers

No. Raw Materials in the United States Economy: 1900-52 {Preliminary) .
No. The Role of the 1954 Census of Manufactures in Overcoming Problems of Industry Data
No. Tract Data Compaied for a 25-Percent Sample and a Complete Census

No. Sampling in the 1950 Census of Population and Housing

No. Occupational Trends in the United States: 1900 to 1950
3 No. Raw Materials in the United States Economy
No. Papers Presented at the Census Tract Conference, December 29, 1958
No. Materials on the Preparation and Conduct of the U.S.S.R. All-Union Population Census of 1959
No. Historical Comparability of Census Manufactures Industries: 1929-1958
? No. Papers Presented at the Census Tract Conference, December 29, 1959
No. Papers Presented at the Census Tract Conference, August 25, 1960
No. Papers Presented at the Census Tract Conference, August 28, 1961
No. Papers Presented at the Census Tract Conference, September 8, 1962
No. . The Spectral Analysis of Economic Time Series
No. Methodology and Scores of Socioeconomic Status

No.
No.
No.
No.

Procedural Report on the 1960 Censuses of Population and Housing

Papers Presented at the Census Tract Conference, September 5, 1963

. The Measurement of Performance Potential in Manufacturing Establishments
. Tests of Use of Post Office Resources to Improve Coverage of Censuses

N = ed ed eed oed wed wed wmd w=d
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.
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No. Industry Classification and Sector Measures of Industrial Production
No. 21. A Spectral Study of ""Overadjustment” for Seasonality
No. 22. Papers Presented at the Census Tract Conference, December 29, 1964
No. 23. Spectral Analysis and Parametric Methods for Seasonal Adjustment of Economic Time Series
No. 24. Self-Enumeration as a Method for the 1970 Census of Housing
No. 25. Measuring the Quality of Housing
No. 26. Changes in the Structure of Manufacturing Employment
No. 27. Methodology of Consumer Expenditures Survey
No. 28. Metropolitan Area Definition
[ : No. 29. Survey Applications of Socia! Psychological Questions
| ] No. 30. Raw Materials in the United States Economy: 1900-1966
:» :
’ 3 To receive further information or to order copies of these reports, contact the nearest field office
of the Department of Commerce or write to--
t ; BUREAU OF THE CENSUS
i WASHINGTON, D.C. 20233
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UNITED STATES

GOVERNMENT PRINTING OFFICL
OIVISION OF PUBLIC DOCUMENTS
WASHINGTON, D.C. 20402

OFFICIAL BUSINESS POSTAGE ANb FEESPAID

FIRST CLASS MAIL

U.S. GOVERNMENT PRINTING OFFICE

technical papers

No.

Nc.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

-

CONOIIAWN!

The Sample Survey of Retail Stores: A Report on Methodology

Description of the Sample for the Monthly Retail Trade Report (unnumbered revision)
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