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ILLUSTRATIVE PROCEDURE OF THE CENSUS BUREAU'S
COMPONENT METHOD II

INTRODUCTION

This report is the first 1in a plammed series
of veports detailing methodology of preparing
population estimates for geographic areas, such
as citles, counties, and States. Each report
will present . s detailed step-by-step application
of a specific method, as well as an exposition
on sources of data, review and evaluabtion of
bagic data, and discussion of the wunderlying
assumptions. The methods to be illustrated are
those nowf(or formerly) used by the Bureau of the
Census in preparing current population estimates
of counties 1n 1ts regular program of metropoli-
tan-area population estimates. These methods are
(a) the Gensus Bureau's Component Method IT, which
employs vital statistics to measure natural in-
crease, and school enrollment (or school census
data) a8 a basis for measuring net migration;
(b) a composite method, in which separate esti-
mates are prepared for different segments of the
\;population using different types of current data
‘for each group (separate estimates are prepared
for the population under 5 years, 5 to 17, 18

to 44, and 45 years and over); (c) the Vital Rates
and deaths

method, which employs data on births
a8 indicators of total population change; and
(d) & housing unit method, in which estimated

of occupied housing units

changes in the number
are used as the basis for estimating changes 1in
population.

The d1llustrative procedure of the Census
Buresu's Component Method II detalled here rep-
resents an updating of earlier reports of this

nature. Component Method IT had been illustrated
previously in Current Population .Reports, Se-
ries P-2b, No. 133 and No. 20. For a long time,
Component Method II was the single method used
by the Bureau of the Census in preparing estl-
mates of State population and was recommended
for use as the single, preferred method for pre-
paring local population estimates. Recent re-
search suggests, however, that the aversging to-
gether of several estimates tends to improve the

overall results, provided that the methods use
symptomabic data which are largely independent of
one another,*

Thus, at the State level, estimates based on
Component Method IT are now averaged together
with estimates derived by a regression method
(ratio-correlation), whereby & multiple regres-
sion equation ig used to relate changes in a num-
ber of different data series +to changes in popu-
lation distribution. For counties, the average
of the results of several methods, including Com-
ponent Method IIL, is used to derive current popu-
lation estimates.?

The 1llustrative step-by-step procedures of
the other methods of estimating current population
indicated above, will be issued individually, as
completed. After all of the reports have been
completed, it is planned +to combine them into a
gingle Handbook of Methods. Included in the Hand-
book (and here) will be a sectblon devoted 1o the

adaptability of the methods 1o electronic com-
puters. Then the Handbook will serve Dboth indi-
in developing estimates for

viduals interested
only one or two counties and those concerned with
a large number of areas (perhaps all counties and
citles in a State), where computer processing be-
comes practical,

This report is divided into three sections as
follows: Section A--Step-by-step application of
method to Middlesex County, New Jersey; Section
B--Review and evaluation of basic data, and dis-
cussion of underlying assumptions; and Section C-- -

Computer programming.

and Henry 8. Shryock, Jr., 'Accu-
Population
Demography,

' Meyer Zitter
racy of Methods of Preparing Postcensal
Estimates TFor States and Local Areas,"
Vol. 1, No. 1, 1964,

2 Por discus8ions of various methods used by the
Bureau of the Census in preparing State and county
population estimates, see Current Population Reports,
Series P-25, Nos. 330, 324%, anda 298.
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SECTION A.-STEPS IN THE APPLICATION OF COMPONENT METHOD II
TO MIDDLESEX COUNTY, NEW JERSEY: JULY 1, 1963
THE BASIC ARITHMETIC
Clvilian resident population, = Civilian resident population, April 1, 1960
July 1, 1963 + Natural increase, April 1, 1960, to July 1, 1963
i + Wet civilian migration, April 1, 1960, to July 1, 1963
+ Net movement between civilian and military population, April 1, 1960, to
July 1, 1963.
Total resident population, = Civilian resident population, July 1, 1963
July 1, 1963 + Armed Forces residing in area on July 1, 1963.
SUMMARY OF COMPONENTS
Population base~-clvilian resident population on April 1, 1960 (Items 1 £0 3)esvsncescsnvosocas Ceeeeat 14-33, 134
Natural increase, April 1, 1960, to July 1, 1963 (Ttems 4 10 B)uuieeuoriinionnorcnarsossocaonosossonns 22,k71
Estimated net civillan migration, April 1, 1960, to July 1, 1963 (Items 9 £0 23)ueonces beeereoes esrses 13,958
Net movement between -civilian and military population, April 1, 1960, to July 1, 1963 (Items 24 to28). 3.352
Estima:’t:ed civllian resident population on July 1, 1963 (Items 29 £o 33)ecve... teenersanrsssbeten feasan 469,211
Armed Forces reslding in the county on July 1, 1963 (Item 34).eevu... Ceiesen e 431
Bstimated total resident population July I, 1963 (Item 35) tssreereeenseersuneerennns fheseenene ceevenss B9 642
ITEM-BY-ITEM PROCEDURE
Items-1 to 3--Population Base, April 1, 1960 Registered
Year _ births
1. Total resident population of Middlesex iggf """ sreesieeen ig’ggg
County on April 1, 1960.............. 433,866 19620 vur, 10,072
: B 10,276
Source: U,8. Bureau of the Census, (4/1/60 1o 7/1/63= 75 x 1960 + 1961
1960 Census of Population, Vol. I, Char- + 1962 + ,5 x 1963)
acteristics of the Population, Part 32,
New Jersey, table 6. *5, Bstimated percent completeness of
birth registration inMiddlesex County
*2, Military personnel vresiding in the in 1960-63, ., v iervennennnnns reeaons 100.0
county on April 1, 1960..c.iieiiavnnss 722 For large metropolitan counties,
Source: Local base commanders, or 1t 1s safe to‘assume for presem\} pur-
poses that births (and deaths] are

the individual military services, or the
Statistical Services Ceater of the De- completely registered.

partment of Defense for statlion strength

statistics. See also 1960 Census counts *6. Births, by residence, adjusted for

of Armed Forces in the area. underregistration, April 1, 1960, to

July 1, 1963: (Item 4)/(Item B)..... 35,459

3. Civilian resident population on
April 1, 1960: (Item 1)-(Item 2).... 433,134 [ %7, Deaths, by residence, April 1, 1960,

0 July 1, 1963. . i.iiiiiiiini.... 10,988

Items 4 to 8--Natural Increase, April 1, 1960, to G
Source: Same as for Item L.

July 1, 1965

Registered

¥4, Registered births, by residence, l:—% Geaths
April 1, 1960, to July 1, 196B....... 55,459 Tog, Ll HE
196200t atnnnevnnaennnss 3,429

B . 3,516

Source: Divislon of Vital Statisties,
Public Health Serviee, Vital Statistics (4/1/60 to 7/1/63 = 75 x 1960 + 1961
of the United States, published annually. *+ 1962 + .5 x 1963)

*See Section B for further discussion of this item. 8. Natural increase, April 1, 1960, to
3 Minus sign (-) denotes net loss of civilian popu- July 1, 1963 (births minus deaths):
lation to Armed Forces. (Ttem 6)-(Item 7)..... cececnressosees  Qlg4ATL




“Ttems 9 to 23--Net Civilian Migration, April 1,

1960, to July 1, 1963

9.

General procedure: )

As illustrated here, net civilian migra-
tion is estimeted in the following manner:
(1) a net migration rate for children 7.50 to
15.49 years old ie developed on the basis of
population date from the 1960 Census and on
local statistics on school enrollment in the
elementary grades 2 to 8; (2) this rate is
multiplied by & factor to obtain an estimated
migretion rate for the populationofall ages;
(3) this latter rate 1s applied to a popula-
tion bage consisting of the civilian non-
institutional population of all ages in the
area in 1960 plus one-half the births since
April 1, 1960, minus one-half the deaths,
plug, one-half the net movement Dbetween the
civilian and military population, to obtain
an estimate of net civilian migration for the

period since 1960.

*10.1Pubiic school data for Middlesex County:

*11.

12.

The following figures on membership in
grades 2 to 8 plus unclasgified elementary
enrollment in the public schools in Middlesex
County, &s of October 1 of the gchool year,
were obtained from the New Jersey State De-
partment of Public Instruction:

Number

44,920
48,452
51,134
53,966
56,763

Qctober 1L enrollment

parochial school date for Middlesex County:
The following figures on enrollment in
grades 1 to 8 of the parochial schocls in
Middlesex County as of October 1 of each year
were obtained from the Superintendent of
catholic Schools of the Trenton Diocese:

Number

20, 201
.. 71,230
L..21,423
1962, 40 .... B 22,305

23,536

October 1 enrollment

Here grade data were not available; con-
sequently, enrollment in the elementary grades
1 to 8 (excluding kindergarten) is used in-
atead of enrollment in grades 2 to 8.

Public school enrollment, April 1,
1960, e cencns

s eesrssoro e

*See Section B for further discussion of this item.

. Parochial school

. Total elementary

15.

16.

17.

*18,

*19

The figures in Items 12 and 13
are obtained by linear interpolation
between October 1, 1959, and 1960
enrollment data, viz: 1/2 1959 + 1/2
1960.

enrollment, April 1,

enrollment, April 1,

1960:  (Ttem 12) + (Ttem 13).ivvvenens
public school enrollment, July 1,
1963, 0 iieens e esscer s ey

The figures in Items 15 and 16 are
obtained by linear interpolation be-
tween October 1, 1962, and 1963, viz:
1/4 1962 + 3/4 1963,

Parochial school enrollment, July 1,
R L R R R R .
Total elementery enrollment, July 1,

196%: (Ttem 15) + (Ttem 16).veesnerans

Estimated population of elementary
school age (7.50 to 16,49 years old)
on July 1, 1963, including effect of
migration:

a. Population 7.251t015.24 years old
on April 1, 1960: 3/4 (7 years) +
(8 to 14 years) + 1/4 (15 years).

Source: The population of Middle-
sex County by single years of age
for ‘the ages under 21 on April 1,
1960, is presented in table 27 of the
1960 Census of Population, Vol. I,
Characteristics of the Population,
Part 32, New Jersey, by age, color,
and sex.

b. Number enrolled on April 1, 1960:
(THem 14) sueevanrsscnacnnnnneeees
c. Ratio: (Item 18a)/(Item 18b)....

d. Number enrolled on July 1, 1963:
(Ttem 17)vennn.n. e

e. Estimated population 7.50 to 15.49
years old on July 1, 1963:
(Ttem 18¢)x (ITtem 18d)eeinrvenns

Expected population of elementary
school age, assuming no migration,
July 1, 1963:

20,716

67,402

56,064

23,228

79,292

66,562

67,402

.9875

79,292

78,301




20.

21,

The expected population of elemen-
tary school age, assuming no mi-
gration on July 1, 1963, is the
survivors 7.50 to 16.49 years old,
from the appropriate age group in
;1960 This group was 4.2 ‘1o
{12.24 years ald on April 1, 1960.

*%he number of survivors (expected
population) on July 1, 1963, of
the population 4.25 10 12.24 years
old on April 1, 1960, is gilven in
the following table. The popula-
tion 4.25 to 12.24 years old is de-
rived as follows: 3/4 (4 years) +
(5 to 11 years)+ 1/4 (12 years)

Sur
7.50
yeal
July
(ex
popu.
(3)=

Population
4,25 1o 12,24
years old,
April 1, 1960
(cohort)

(1)

Survival

Celor
factor®

and
sex

(2)

vivors
o 15,49
rs old,
1, 1963
pected
lation)
(Lx(2)

White:
. 99836

. 99892

37,371
35,769

Nonwhite:
Male.......
Female,..,.

L9971
. 99840

(xX)

1,658
1,564

Total.... 76,362

27,310
35,730

1,654
1,561

76,255

X Not applicable,
1 Based on U,8. life table, 1959-61,

The expected population of elemen-
tary school age (7.50 1o 15.49
‘years old) on July 1, 1963, for
Middlesex County, assuming no mi-
gration, obtained by summing the
color-gex groups in column (%) of
the table is..

P I R

Net change in population in this co-

hort due to migration...

The difference between the 78,301
persons 7.50 to 15,49 years old esti-
mated to be 1n Middlesex County on
July 1, 1963, in Item 18e above, and
the estimated survivors of the same
age, in Item 19c, represents a net
change of +2,046 persons, or & net
gain of population in this age range
due to net in-migration.

R

Migration vrate for +this cohort,

April 1, 1960, to July 1, 1963:
Net migration for the cohort:

(Item 20)

a.
b. Size of the cohort on April 1,
1960, e vnens

76,255

+2,046

+2,046

*23

. Migration rate

The cohort on April 1, 1960, com-
prises persons 4.20 to 12.24 years
old as shown in column (1) of the

teble in Item 19b above.

c¢. The migration rate for the period
between April 1, 1960, andJuly 1,
1963, i equal <to: (Item 21a)/
(Item 21b).

------ t s e s s es s e en e

for the population of

all ages, April 1, 1960, to July 1,

1963 = (Item 21c) x 1.17756 (migration

factor)eeeees. Ceevsesseseieannne .
The migration factor of 11,1775

represents  the ratico of Intercounty
migrants at all ages to intercounty
migrants 1in school ages, for the

April 1, 1960, to July 1, 1963, pe-
riod. See Section B for the source and
derivatlion of the migration factors.

Estimated +total net civilian migra-
tion, April 1, 1960, to July 1, 1963:

Civilian mnoninstitutional popu-
lation of Middlesex County on
April 1, 1960: (Item 3) minus in-
stitutional population in. 1960...

a,

Source: Inmates of institutions

Middlesex County are presented
in table 28 of 1960 Census of Popu~
lation, Vol. X, Characteristics of
the Population, Part 32, New Jersey.

for

One-half births during the period:
1/2 (T8I 6)turrraenenrnresconses
One-half deaths during the period:
1/2 (TEM 7)o evniniennrencnnnans

d. One-half net movement between ci-
vilians and Armed Forces for Mid-
dlesex County, April 1, 1960, to
July 1, 1963: 1/2 (Item 28).....

¢, Population base for compubing
estimate of net migration at all
ages: {(Item 23a) + (Item 23b)-
(Ttem 2%¢) + (Item 23) eeu.uses
Net civilian migration at all
ages: (Item 23e)y x (Item 22)...

+.0268

430,645

16,730

5,494

*.176

441,706

+13,958

*See Section B for further discussion of this item.
% Minus sign (-) denotes net loss of civillan popu-
lation to Armed Forces.




. Items 24 to 28--Net Movement Between the Clvilian

o

Itemg 29 to 33--Civilian Resident Population

and Military Population, April 1, 1960, to

July 1, 1963

24, Male population 18 to 24 years old for
Middlegex County on April 1, 1960.... 14,411

Sourée: Table 27 of 1960 Census of

Population, Vol. I, Characteristics of
the Population, Part 32, New Jersey.

25, Male population 18 to 24 yearg old
for New Jersey on April 1, 1960...... 223,180

Source: Table 16 of 1960 Census of
Population, Vol. I, Characteristics of
the Population, Part 32, New Jersey.

26, Ratio: (Item 24)/(Item 2B).......... .0646

27. Net.movement between the clvilian and
military population for New Jersey,
April 1, 1960, to July 1, 1963....... °-5,454

Source: Data areavailable fromChief,
Population Divislon, U.S. Bureau of the
ECenéus, or latest Current Population
Reports, Series P-25, presenting State
estimates.

P

%28, Net movement between the civilian
and military populastion for Middlesex
County, April 1, 1960, toJulyl, 1963:
(Ttem 26) 2 (Ttem 27) e ve e renrnneanne 352

*3ee Section B for further discussion of this item.
5 Minus sign (~) denotes net loss of civilian pop-
ulation to Armed Forces.

July 1, 1963

29. Civilian resident population on
April 1, 1960: (Ttem 3)eeeioocecsoas 433,134

30. Natural increase, April 1, 1960, to
July 1, 1963: (Item 8)...eveneveroe. 22,471

51. Estimated net civilian migration,
April 1, 1960, to July 1, 1963:
(Them 23) o vverininnnnesnonnnnnnnennaes +15,958

52. Net movement between the civilian and
military population, April 1, 1960,
to July 1, 1963: (Item 28).......... -3562

3%, Estimated civilian resgident opopula-
tion on  July 1, 1963: (Item 29) +
(Item 30) + {Ttem 31) + (Ttem 32)...... 469,211

Item 34--Regident Armed Forces on
July 1, 1963

*34, Armed Forces residing in Middlesex
County on July 1, 1963 .. ceecconeonns 431

Source: Same as for Item 2.

Ttem 35--Total Regident Population on
July 1, 1963

35, Total regident population of Middlesex
County on July 1, 1963: (Item 33) +
(THem BA) et vnevevesennrannesnnans, 469,642




SECTION B.-REVIEW AND EVALUATION OF BASIC DATA, AND DISCUSSION
OF UNDERLYING ASSUMPTIONS

LIST OF TOPICS DISCUSSED AND RELATION TO SECTION A ITEMS

Section A
Topie item number Page
ResdeGt‘hilitaxv population, 1960 and estimate datesecvessoessnsaoevancovornoresooounsns 2 and 34 6
Reglstered births by resldenceeecicescesessvonsvnonsosossocsnsvans Gssesatsvasseseesens N [ 6
Adjustment of births Tor underreglstratjon. ....... s sersens [N cesvonsn oo reeses 5 and 6 7
Deaths by residence...ccecees secercenens csersaseesscoeny seevencesomansasenns cessssessares 7 7
Use and evaluation of school enrollment data in developing estimates of net civilian
ML ETB T O e e v o v eun o e soenasonnassvaseonsasssssosaesonsoosonsnsasscansssuosenssosssssroas 10 and 11 8
Estimated populatlon of elementary school age.esesces P 18 9
Expected population of elementary school age (survjvorb of 1960 conort)ese... ceersens oo 19 10
Migration rate for the population of all ageSerieeees teveneasaeno P I R R T R T T T 22 11
Population base for computing all-ages net migration......a.. e veeseceans ceeoseaenns 23 12
...... T PN 28 12

Net movement between cilvilian and military population..

REVIEW AND EVALUATION, BY TOPIC

i

Regident Military Population, 1960 and
Estimate Date (Items 2 and 34) '

. military populstion is
known.to be located in the area for which & cur-
rent estimate 1s to be prepared, & total resi-
dent rather than & civilisn resident population
can be used &8 the 1960 population base, and no
last-step adding of current military population
is necessary.

Where no appreciable

Where there ls & large resident military pop-
ulation in the estimate area, the estimate should
be prepared for a civilian resident population.
Armed Forces must then be subtracted from the ini-
tial census count in 1960 for a civilian resident
population base and the current Armed Forces added
as a last step to the current cilvilian resident
population estimate.

station strength (where the militery
population is assigned, as reported by the Depart-
ment of Defense) does not necessarily correspond
with the place of residence of the Armed Forces as
enumerated in censuses, 1t is advisable to review
1960 station strength data against the 1960 Census
counte of resgident Armed Forces 1o determine the
relationship between the two., Where the two series
are gbout the same, station strength statistics
~can be used 1o represent the resident statistics
of the Armed Fortes both in 1960 and on the esti-
mate date. Where there is an appreciable differ-
ence between the two series in 1960, however, it
will be necessary +to work out a special adjust-
ment to convert current statlon strength data to
a residence basgis using 1960 relationships of
reported station strength to that Indicated in
the census. Then use with 1960 Census military.

Since

Registered Births by Residence (Ttem 4)

The number of registered births for each cal-
ender year, 1960 through 1963, shown in Item 4 is
based on the residence of the mother at the time
of the Dbirth. It 1s important 1o distinguisgh
births reported by residence from births reported
by place of occurrence.

To obtain births for the
December 1960, a satisfactory expedient is to use
three-fourths of the number of registered births
in 1960, Similarly, Ifor the period January to
June 1963, one-half of the number of registered
births in 1963 can be used. More refined estimates
for 1960 and 1963 using proportions based on pub-
lished monthly vitel statistics for States may be
made, 1f desired.

and for urban placeg of
10,000 inhabltants or more 1in 1960 are given in
the source reference. Figures for these as well
as for additional places commonly are available,
by residence, 1in the records of State Health De-
partments or in their publications. Both Vital
Statistics of the United States and the data com-
piled by the State Departments of Health should be
checked +to determine the kind of vital statistics
avallable to the user.

Pigureg for counties

In some cases, where vital statistics by res-
idence are not avaeilable for the most recent year,
figures may be available on an occurrence bagis.,®

¢ The Monthly Vital Statistics Report, published
by the Division of Vital Statistics, contains pro-
vislonsl births and deaths by occurrence for States
and five large citiles.

pericd April 1o



% These may be converted to a residence basis by the
use ¢f the ratio of resident births +to births by
occurrence that prevailed in the latest year for
which both seriles of births are available.

Where data are not available for the latest
year in the time series, 1t may be expedient to
estimate births for the missing year by assuming
(a) that +they are the same as in the preceding
year; or (b) they changed since the preceding year
in the same way as national births, Estimating a
year's data will have relatively little effect on
the eventual population estimate.

Adjustment of Births for Underregistration
(Ttems b and 6)

Completeness of registration of births is at
such a high level for most places 1in the United
States that there is little reason to attempt an
adjustmentk of births for underregistration. In
developing estimatbes formetropolitan counties, for
example, -the Bureau of the Census now assumes 100
percend.registration completeness for all counties
included in this program.

For places where birth registration complete-
ness is believed to be a problem, however, some
adjustment for underregistration may be considered
necessary. The following source documents may be
of use as guldes in determining what areas are
likely to be deficient in birth registration.

In conjunction with the 1950 Census, the Na-
tional Office of Vital Statistics (now Division
of vital Statistics, National Center for Health
Statistics, Department of Health, Education, and
Welfare) conducted a test of birth registration
completeness for States and smaller areas. The
results of this test are published in National
Office of Vital Statistics, Vital Statistics--
Special Reports, Vol. 39, No. 2 and No, 4, "Birth
Registration Completeness in the United States and
Geographic Areas, 1950," Part I, "Data for Each
State," and Part II, "Data for Local Areas." Data
for States, counties, and urban places of 10,000
inhabitants or more are given 1in these reports.
No comparable test was conducted 1in conjunction
with the 1960 Census.

It is highly probable that Iimprovement in
registration completeness has occurred since 1950,
Where areas had close to 100 percent completeness
of coverage in 1950, 1t is logical to assume that
there 1s now no problem of birth underregistration.
Where an area had less than 90 percent complete-
ness of registration in 1950, however, it may be
considered desirable to make some sort of correc-
tion to current registered birth totals.

A technigque which has been used for correct-
ing current births involves applying separate 1950
registration completeness factors for births occur-
ring in hospitals and outside hospitals.? The
basic rationale in using the 1950 factors in this
manner is that: (1) birth registration tends to
be more complete for birthe occurring in hospitals
than for births outside of hospitals; and (2)
births have been increasingly concentrated in hos-
pitals since 19560, This should result in improved
overall birth registration completeness, despite
an assumption of no improvement in registration
eilther in hospitals or outside hospitals.

This procedure, of course, may underestimate
the degree of improvement, however. Regilstration
completeness in hospitals in 1950 was generally atb
a very high level, and there is 1ittle likelihood

of much improvement. Registration completeness
outside hospitals, however, was frequently quite
low and could have improved markedly. An alter-

nate procedure inupdating these 1950 factors might
be to sssume convergence of the outside-hospital
underregistration level to the level of hospital
underregistration by some specified date, thus
allowing for dmprovement 1in the current level
of underregistration for births occurring outside
hospitals.

Deaths by Residence (Item 7)

The registered deaths shown initem 7 for each
calendar year, 1960 through 1963, are based on the
place of residence of the deceased rather than the
place in which the death occurred. The deaths for
the periods April to December 1960 and January to
June 1963 may be obtained by proration as was the
case for births in Item 4.

Theoretically the computations made here
should be for a civilian resident population, so
that military deaths would be properly excluded in
developing a series on civilian deaths (military
deaths should be accounted for in the "net move-
ment" component). In fact, however, too few mili-
tary deaths occur to make worthwhile an adjustment
of this type. For the United States as a whole
about 3,000 deaths occurred amually to resident
military personnel during the period. 1960 through
1965, plus about 1,000 deaths to overseas personnel.

7 Unpublished underregistration factors for 1950,
avallable separately for births occurring in hospitals
and outside hospitals, can be obtained upon request
from the Natality Statistics Branch, Division of Vital
Statlistics, National Center for Health Statistlcs,
Department of Health, Education, and Welfare, Wash-

. ington, D.C.




Use and Bvaluation of School Enrollment Data in
Developing Estimates of Net Civilian Migration
(ITtems 10 and 11)

The estimate of net migration for children of
elementary school sge in the area 1s derived from
a comparison of the reported number of children
enrolled#in elementary school on the estimate date
and the expected number of elementary school chil-
dren surviving from the appropriate age group in
1960, The reported number of elementary school
children is available in terms of grades and the
expected number of children 1in terms of age. In-
vestigation of various possible age-grade combina-
tions at the national level indicates that greatest
accuracy of the estimates 1in the past has usually
been obtained by using enrollment in grades 2 to 8
and ages 7.B0 to 15.49 years old at the estimate
date.: If any other grade range is used for a par-
ticular area, the age range should be chosen for
logical consistency with the grade range. It is

possible that in some areas other age-grade rela-
tionships are appropriate for deriving population
estinates.

;Since Method II depends largely on school
statistics for the measurement of net migration,
gerious errors of estimation can result unless the
school data are assembled with the main purpose
always in mind. ‘ School statistics should relate
as closely as possible to ages at which enrollment
is compulsory and virtually complete, so that dif-
ferences between expected enrollment and actual
enrcllment cannot be attributed to changes in en-
rollment rates. Some types of school data are
more appropriate for this purpose than other kinds
of series. For example,. statistics relating only
1o chilldren of elementary schocl age are more use-

ful than those relating to all school children
regardless of age. Deta on enrollment by age are

to be preferred over data on enrollment by grade
for the purpose of making population estimates. If
data on enrollment by age are not availlable, how-
ever, as 1s usually the case, grade enrollment
figures are next to be preferred over other types
of pupil statistics. When such figures are used,
they should generally be restricted to the elemen-
tary grades, which comprise puplls most of whom are
within the ages of compulsory school enrollment,
For some areas, however, high school enrollment
may be used In addition to elementary enrollment
if the enrollment rate for children of high school
age runs very high.

Types of public school enrollment
gtatistics available

Annual (or biennial) reports and stetistical
reports of State Departments of Education or Pub-
lic Imstruction should be Treviewed 1o determine

the types of public school
reported by local areas.
show data for counties; in some cases data are
also shown for cities, where they have independent

school systems.

Of the commonly available types of enrollment -

statistics for public schools for a gilven area,
the most universal 1s enrollment for the school
year (the number of pupils enrolled at the begin-
ning of ‘the school year plus all pupils enrolling
during the school year). It fails to exclude any
pupils who withdraw from school during the school
year, however., Obviously, this type of cumlative
enrollment tends to overstate the number of chil-
dren actually enrolled in an area at a gilven time.

More and more States are now developing a
statistical series on enrollment which reflects
membership (number of persons on the rolls) on a
specific date. When this type of series is avail-
able it is preferred to the cumulative type of en-
rollment described ébove, since it presents a snap-
shot of school enroliment at a given point of time.

Two other types of school statistics are usu-
ally available, The first, average dally attend-
ance, should generally be avoided, It 1s obvious
that an increase in average daily attendance may
often reflect no increase in enrollment or popula-

These reports frequently

enrollment statistic.iﬁ

tion but merely improved school administration oﬁ'

better weather during the school year.

statistics to be
Experience

The final +type of school
discussed here 1s the school census.
has indicated caution before using such data to
estimate population. It is no simple task to enu-
merate the population of an area with reasonable
completeness even when trained enumerators do the
Job under well-organized administrative controls.
Yet, in most instances, school censuses are taken
by school teachers, policemen, or unpaid volun-
teers, often without the geographic and other ad-
ministrative controls needed 10 assure reasonably
complete enumeration. Sometimes a house-to-house
canvass 1s not even attempted. As a result, school
census data frequently vary in accuracy from year
to year and lack the cdnsistency required for pop-
ulation estimation purposes. In theory, howsver,
the school census provides a more direct measure
of what 1s wanted +than school enrollment, Jjust
as enrollment provides a more direct measure than

attendance.

Enrollment in nonpublic schools

In many areas, a substantial proportion of
the population of elementary school age does not
attend public school but receives 1ts educatlion at
parochial or other private schools,
areas, 1t is very lmportant that the

For such
enroliment
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- figures include parochial as well as public schools.

Method II wusing public school data only in these
areas would tend to give low estimates to the ex-
tent that there is a shift in recent years away
from public schools and to parochial schools. For
many areas, the enrollment data need include only
the Catholic ‘school date because enroliment in
sther parochidgl or private schools is negligible.
The labtter data should be collected where they are
important.

Correspondence with Catholic dioceses will
yield enrollment data for areas under their juris-

diction, Although data by grade are generally not
avallable, detall for grades 1 to 8 inclusive,
(excluding kindergarten) are obteinsble, A single’

data source for individual Catholic schools is The
Official Cathollc Directory, published ammually by
the P. J. Kenedy Company. - Total elementary school
enrollment rcan be obtained from this source.

State Departments of Education 1in some cases
compile statistics on nonpublic schools which may
be published in detall or in summary form in their
reportéﬁ Since a gingle source for all school en-
rollment statistics has obvious advantages, this
should be*checked out. Caution must be used, how-
ever, +to determine whether coverage varies appre-
clably from year to year.

"Pitfalls in enroliment statistics

An enrollment series ‘that -closely vreflects
the size of a fixed age group may nevertheless
contain a defect from the gstandpoint of measuring
net migration for a given area. One such situa-
tion occurs when the area for which the estimate
is being prepared 1is not the same as the area for
which the school statistics are compiled. Some-
times data are available for school districts that
do not conform to county or city boundaries.

Another problem in the use of school statis-
tics is a concealed inconsistency. Frequently a
series of school data appears reasonable, but sub-

sequent investigation reveals an administrative
act which renders the Tigures useless unless an
adjustment can be made to obtain consistency.
Thus, a change froma 7- t0o an 8-grade elementary
school system may give a sudden, misleading in-
crease in elementary enrollment. Similarly, a
change 1in the minimum age requirements for en-

trance into the first grade (such as has occurred
recently in Arkansas and West Virginia public
schools), the abolitlion of mid-term (February) en-
tries or promotions, or the introduction of public
kindergarten pupils into the elementary enrollment
statistics will produce a misleading change in a
school data series. Sometimes these changes are
not noted in the statistical tables.

In general, kindergarten pupils should be ex-
cluded from these statistics because attendance of
these children 1s not compulsory and enrollment
rates are relatively low. Where statistics for
the first grade can be isolated and excluded, the
Bureau of the Census has found 1t appropriate to
exclude this grade also, since first grade enroll-
ments are frequently swollen +to include children
who should be classified as kindergarten pupils.
Statistics for schools show a very sharp abttrition
in enrollment from grade 1 in a gilven year to
grade 2 in the succeeding year, a far heavier ab-
trition than occurs in higher grades.

St111 snother illustration of essentially the
same situation is the omission from the school
data serles of 7th and 8th grade pupils in Junior
high schools or pupils in special or ungraded
classes. The omission wmight become & matter of
consequence 1f the school system is in the process
of expanding such programs and is assigning more
students 1o the Jjunior high schools or Steadily
reclassifying its pupils and assigning them into
the.special or ungraded classes Ifrom the regular
classes.

In order to avoid ‘the pitfalls noted, the
following key factors should be kept in mind:

(a) Assemble a complete annual time series
from the estimate date back to the 1958-59 school-
year; .

(b) Compile data by single years of age or
by grade;

(¢) Relate the data each year 10 the same
time of the school year (i.e., fall, spring, Oc-
tober 1) and use the same type of statistics
throughout (i.e., enrollment, membership, attend-
ance) to assure consistency from year to year; and

(d) Compile both public and nonpublic school
data.

Estimated Population of Elementary
School Age (Item 18)

If population estimates are being prepared
for all the counties 1in the State, it is recom-
mended that the estimates of the school-age popu-
lation for the counties obtained in Item 18 be
adjusted as mecessary so that their sum will agree
with an Independently derived estimate of the
school-age population for the State as a whole.
Upon request, +the Bureau of the Census will pro-
vide its estimate of the population 7.50 to 1b.49
years old on the estimate date for the State. The
Bureau's State figures have already been adjusted
to make thelr sum agree with an independently
derived estimate of the population 7.50 to 15.49
years old for the United States  on the estimate
date. Tests have demonstrated Thet some gain in
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the average accuracy of the population estimates
of States 1is made by adjustments of this kind at
this stage of the procedure. However, 1f any grade
and age combination is being used other than grades
2 to 8 and 7.50 to 15.49 years old, the Bureau's
State figures Tfor the group 7.50 to 15.49 years
old Shoulé not be used +to adjust the county fig-
ures., Infsuch a case, the local estimator's State
figure will have to be used in this step.

Expected Population of Elementary School Age:
Survivors of 1960 Cohort (Ttem 19)

Detailed 1960 Census data on age are reguired
to obtain :an estimate of the number of children
4.25 to 12.24 years old who were living in Middle-
sex County on April 1, 1960. The survivors of
this group on July 1, 1963, are the expected popu-
lation:7.50 to 15.49 years old, assuming no migra-
tion, in Middlesex County.

The numbers shown in the Item 19 tables were
developed as follows:

] © Column (1): On the assumption of an even
dié%riéution of population within both the ages 4
and 12 years, the figures in this columm are com-
puted *by taking three-fourths of the number 4 years

old vplus the number 5 to 11 years old plus one-

fourth of the number 12 years old. (Adjustments

for underenumeration of children under 5 are not
suggested for the 1960 Census data. Unlike the
1980 Census, the 1960 Census shows no evidence of
appreciably greater net undercount 1in the number
of children under 5 years of age than in the adja-
cent age groups.)

Columns (2) and (3): The estimated propor-
tion of the population at a given age who will be
alive at a given date 1in the future is called the
survival factor. The survival factors incolum (2)
are derived from ‘the 1989-61 U.S. 1life table.
(Appendix table B of Current Population Reports,
Beries P-25, No. 133, showed factors based on the
1949-51 1ife table values for States, " which were
intended to.be used in the computation of esti-
mates for each estimate date, July 1, 1950 toe 1969,
and April 1, 1960, Survival rates based .on na-
tional lifé‘tables,' hoWever, should be adequate -
for the preSent~deéadeﬂ)‘ B D

The 195961 U.5. 1ife tables were used to de-
rive current survival rates. These rates were
obtained for 1963 by dividing the sum of the LX

values from the life tables for ages 4.20 to 12.24
(the school-age cohort on April 1, 1960) into the
comparable value for ages 7.50 to 15.49 {(survivors
of the cohort on the estimate date). Survival
rates for all years of the decade based on 1959-61
1ife tables are given in table A.

Table A,--UNITED STATES SURVIVAL FACTORS FOR SCHOOL-AGE POPULATION (7.50 TO 15,49), BY COLOR AND SEX: 1961 TQ 1970
(Based on 1959-61 U,S, Life Tables)

Survival rates
April 1, 1960, to each Age of cohort on Age of
pra gf e Aot Seril 1. 1060 survivors on White Nonwhite
estimate date PrL 4 estimate date
Male Female Male Female

July L, 1961....... P PN . 6.25 t0 14 R4 7,50 to 15,49 99936 . 99960 99910 .99942
B R SN 5,25 to 13,24 7.50 to 15,49 .99886 99927 . 99841 99893
JULY 1, 1963, 00 iuiiininiireenirinnnencaranens . 4,25 to 12,24 7.50 o 15,49 ,99836 99892 L99771 L 99840
July 3,25 to 11,24 7.50 to 15,49 99782 99853 ,99695 , 99780
July 2.25 to 10,24 7.50 to 15,49 99723 99810 . 99609 99708
July 1.25 to  9.24 7,50 to 15,49 99655 99757 . 99499 99617
JULY Ly 29670 uuvununcersonssnasssssessonnanss 0.25 to 8.24 7.50 to 15.49 99546 L99672 99281 99431
0 to 7.24 8.25 to 15,49 . 99468 99613 .99139 .99316

July 1, 1968..... f e berreesa ettt seneniens Births 4/1/60
to 1/1/61 7.50 to 8,24 96857 L97593 L94363 L 95364
0 to 6.24 9,25 to 15,49 99400 99563 99024 99224

JULY Ly 19690 et et euennnnannneunanaonnenineese Births 4/1/60
to 1/1/62 7.50 to 9,24 96833 L97575 94330 95338
0 to 5.49 10,00 to 15,49 99344, ,99521 98926 99147

APTIL 1, L9700 00t ieeientererrrnannnerennanns Births 4/1/60
to 10/1/62 7.50 to 9,99 L96816 97565 .94310 .95322
Comments made above concerning the adjustment estimates are being prepared for all the counties

of the estimated school-age population to State
controls in Item 18 are equally applicable to the

expected population of school age, If population

in the State, it is recommended thatethe estimates
of the expected population 7.50 to 15.49 years old
for the counties obtained in Item 19 be adjusted




dxto add to an independently derived estimate of the

‘expected population 7.B0 to 15.49 years old for
the State as a whole. The Bureau of the Census
will algo provide, upon request, 1ts State esti-
maté for this group, which estimate has already
been adjusted;to the national total.

Migration Rate for the Population of
All Ages (Ttem 22)

Evidencé regarding the ratio of the migration
rate for all ages to the school-age migration rate
has been derived by using annual gross migration
date Dby age for the United States as a whole ob-
tained in the Current Population Survey, the Bu-
reau's continuing  national sample survey of popu-
lation. Previous consideration of this material
led to an agsumption of a ratio of 1.2 to 1 in the
estimation, of net migration. This was the factor
recommended in Series P-25, No. 133, for use in
converting; the net migration rate of school-age
children 1o the net migration rate for the total
population. Further congideration of this ques-
tion suggeﬁted that the same factor was not appli-
cable to each estimate period. Recent research has
indicated that, given the specific age pattern of
migratiom'rates shown by the Current Population
Survey for the last several years, the ratio of
the net migration rate of the total population to

" the net migration rate of the school-age populéa-

tion will tend to decline ag the length of the
estimating period increases.

The variation in the ratio with the length of

the estimating period results from differences in
igration rates by age and the variation in the
age composition of the school-age group with the
length of the estimating pericd. The decline in
the ratic results fromthe facts that progressively
younger children are included in the' school-age
group &as the period lengthens and that migration
rates are higher for these younger children +than

the older ones. For example, for a l-year period,

the group 7.50 to 15.49 years old on the estimate
date was 6.50 to 14,49 years old at the start of
the periocd; for a 6-year period, the group 7.50 to
15.49 years old on the estimate date was 1.560 to
9.49 years old at the start of the periocd. 1In the
first case, only children 6.50 1o 15.49 years of
age are included at some time during the estimate
period; in the second case, children 1.50 to 15.49
are included. 8Since the annual migration rate for
the ages under 6.50 is higher “then that for the
ages 6,60 to 16,49, the ratio of the net migration
rate for the total population to that for the
school-age population for a 6-year period is smaller
then the corresponding ratio for & l-year period.
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The data from the Current Population Survey
do not directly provide information on how the
migration-age ratio changes with the length of the
egtimating period. This change in the migration
ratio was developed as follows. Initially, ennual
migration by single years of age for each year
gince 1960 wes derived by graphic interpolation
of the migration for broad age groups reported in
the Current Population Survey. The interpolated
values were then converted +to rates, the rabtes
were graphicaelly smoothed and applied to & pop-
ulation base to derive adjusted migration -esti-
mates by single years of age, which in turn were
adjusted to +the original migration totals for
broad age groups reported in the survey. The
resulting number of migrants were cumulated by‘
cohorts @s required for each estimating period.
For example, +the number of children in ages 7.50
to 15.49 on July 1, 1963, who migrated during the
period April 1, 1960, to July 1, 1963, was derived
as follows:

. A Age at end of .
Migration period period Migrants
4/1/60 10 4/1/6Leiiiiniiiriinannn 5,25 to 13,24 1,607,239
4/1/6L 10 4/1/620 i 6,25 to 14,24 1,517,986
4f1/62 10 4/ 1L 630 . it 7,25 to 15,24 1,677,846
4/1/63 10 T/1/630 .. iiiriiieninnn 7.50 1o 15,49 414,011
Total, 1960 t0 1963.,....... 7,50 to 15,49 5,217,082

1 Estimated by teking 1/4 of migrants 7,50 to 15,49 in survey
year ending 4/1/63.

The number of school-age migrants was then con-
verted into a migration rate Tor “school-age"
children by dividing by the appropriate population
in 1960. This migration rate was then divided
into the migration rate for all ages 10 derive the
factor for the period April 1, 1960, to July 1,
1963. In a similar manner factors were computed
for each of the postcensal periods. :

The series of factors developed by this pro-
cedure for use in the computation of estimates of
net migration are as follows:

April 1, 1960, to Migration factor
estimate date Interstate’ Intercounty?
July L, 196L..iieeennnirnnones Ve 1.363% 1, 3408
July L, 1962, 0ceiivnnennrenanes . 1.2800 1.2511
July L, 1963, . iviiviinnrnnnonen 1,1629 11775
July 1, 1964, iiniiiiivennenouns 1,0907 1.1247

1 Used in current State estimates,
? Uged in current SMSA county estimates,

Factors for each period during the 1960's will be
avallable from the Bureau of the Census as they
are computed at each estimate date.
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Population Base for Computing All-Ages
Net Migration (Item 23)

This procedure allows for net migration among
persons glive on the base date and also among per-
sons born subsequently. It is assumed that births
and deaths between the base date and the estimate
date wer% evenly distributed throughout the period
and thati on the average, the newly born persons
and persons dyling were exposed to the probability
of migration for only half the period and have
therefore experienced net migration at only half
the computed rate for the period.

Net Movement Between Civilian and Military
Population (Item 28)

In developing Method II components of change
for a civilian resident population, allowance must
be made for population shifts occurring between

1t snd the military population. (Items 24 4o 28" 1°
should be bypassed in the computation if Armed
Forces are not deducted from the population base
in 1960 and added as & lagt step to the estimate
of current civilian resgident population.) Theo-
retically, this component of change in the civil-
ian resident population is developed by: (1) Sub-
trecting inductions into the Armed Forces from the
estimate area during the period April 1, 1960, to
the estimate date; (2) Adding discharges from the
Armed Forces during the period of persons inducted
from the estimate ares; and (3) Adding deaths
occurring during the period to Armed Forces who
had entered +the military from the estimate area.
Statistics of this type are not readily available
for areas below the national level, however. The
procedure outlined in Section A is intended 1o
provide a reagonable approximation by relating o
State estimates for this component which are pre-
pared ennually by the Bureau of the Census.

LIMITATIONS OF COMPONENT METHOD IT

s

As stated earlier, Component Method II has
been used separately, and in combination with other
methéds, to prepare population estimates of States
and metropolitan areas as part of the Census Bu-
reau's regular program of population estimation.
In addition to the problems arising ILrom the con-
sistency and adequacy of the basic input data,
i.e., births, deaths, school enrollment, life table
survival factors, and 1960 Census base data, the
main weakness in Component Method II is in trans-
lating the school-age migration rate to the migra-
tion rate of all ages. It is to be expected that
a fairly accurate and reliable measure of the mi-
gration rate of school-age children will result
from the above procedure inasmuchas the enrollment
data and the method by which the data are manipu-
lated apply specifically to the school-age popu-
lation. In moving from the school-age migration
rate to the migration rate for the total popula-
tion, however, the same national factors are used
for all States. Thesge at best provide approximate
guides to the true factors for each State. It is

quite likely that this factor varies from State to
State due to area variastion in age, sex, color,
and urban-rural composition of States, as well as
in other characteristics related to differential

migration.

The tests of accuracy of Component Method II
indicated earlier® suggest considerable room  for
improvement in the derivation of net migration
by this procedure. Differential migration factors
might provide one of +the means of achieving
such improvement. Migration data for the 1955-60
period avaeilable from the 1960 Census is one of
the areas worthy of further exploration. Any
new information or knowledge developed as the
result of research, leading %o improved factors
of the relationship between school-age migration
and migration of all ages would be made readily-
available and published in our regular reports in
this series.

8 gsee footnote 1.
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SECTION C.-COMPUTER PROGRAMMING

This section describes the computer program
used by the Bureau of the Census to derive Com-
ponent Method IT estimates for counties in its
metropolitan area program. It should be recognigzed
that the specﬁ.fica‘oions of +the program given here
represent only one means of carrying out, via com-
puters, the Method II steps d1llustrated above,
Adjustments, modifications, and simplifications,
can be made when the method 1s programmed for dif-
ferent eqguipment. The program ag well as the
basic input data format may also be degigned to
facllitate future research and experimentation,
rather than just to generate the specific steps of
the method.
effort involved in +the basic date compilation for
computer input and for program writing, the deri-
vation of /the esgtimetes by computers is most effi-
clent where estimates are being prepared fLfor many
areas andftheopefations are repeated periodically.

County population estimates by Component
Method, IT1;are prepared at the Bureau of the Census
on an IBM-1401 computer (12,000 character storage
and two !7350 tape units), using programs written
in FORTRAN IT. S8ix cards per county are used as
input to the main program,

The identification of the variables used in
the program as well as the input card layouts are
shown below in Exhibit I.

0f course, because of +the time and

It should e noted that some of the input
items are computed separately in advance, rather
than in the main program. There are two programs,
for example, +that are not included here, which
are used to compute such input items as, school-
age cohort, survivors of the school-age cohort,
births for the period, and deaths for the period.
Thig progrem segmentation has several advantages.
First, mnot all of the required basic data be-
come -aveilable at the same time, Rumming prelim-
inary programs on the more readily available date
permits time for review and analysis of these
items; 1t also reduces the amount of input re-
quired for the main program; and finally, the
limited storage of the 1401 computer pubs severe
limitations on the permissible length of the main

FORTRAN program.

A listing of the main program is given in
Exhibit II. The input to the computer is on
tape, but, of course, cards could easily be used
with slight modification of input statements.
Population estimates for SMSA's are obtained by
summing the constituent counties. Adjustments
to overall totals for larger areas are not in-
cluded in this program. Such adjustments could
be achieved 1in the program, however, with few
additional statements.
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EXHIBIT |.--IDENTIFICATION OF VARIABLES

A, INPUT ITEMS AND CARD LAYOUTS {CARDS ARE CONVERTED TO 80-CHARACTER TAPE RECORDS)

Variable Variable
% name Field Them name Field
e used in columns used in columns
H program program
CONTROL CAI{DS (2 cards): COUNTY CARDS--Continued
1. Year of estimate (last digit)........| TYEAR 1 6, Net loss to Armed Forces, 4/1/60 to
s Rt estimate date..vieiriireneaoniiorass| BIOSS 112
. Migration ratj:fol..................... RAT1 ,1w6 Resident military deaths, //1/60 to
Migration ratiod . .eessevocinssosscssj RATR 7-12 .
Sof ; estimate date. . vvviivnivvsvvaenss | DEMIL 1224
Identification constant ("88"),......| ICODE 13-14 vt
Year of estimate {last atgit) YR 15 Armed Forces station strength,
ear of estimabte (last digit)........ 2 egtimate date,.vivavivuvanvaensss | AMIL 2536
COUNTY CARDS {6 cards for each county): Note: All. coyntj.oard (f?nta}n the
e ) following information in
. Neme of county (first 6 letters).....| NAME3 1-6 s 5078
Name of county {second 6 letters),...| NAME4 712 o cs ur‘m(; 1 ;\ p 100 or
Civilian population, 4/1/60, .., .v.ves| PCIV 13-24 OUny LACRBLELOBTION. s erenre ey 100 X 70
Institutional population, 4/1/60,....| PINS 25.36 . . e
Resident population, 471760, .....oss. PRES 3748 Centrél.colmt-y 1d§n;t1.f].catlon ICE or 71
Fopuletion 7.25 to 15,24 (s if nob central 'OM)....... |  ICEL
4/"; /Zol : - YOBLS, i~ 49260 Data type identification,........| IIYP 72
t BereossesssEe s B e c s B o000 e O 8D vear of data (1&8@ digii’;)......;. TYR 73
: b ’ i .A ... 2 ..A . S ”
2. Births, 4/1/60 to estimete date......| BIR 1.12 State identiffcation............ Lfgﬁm 7576
Deaths, 4/1/60 to estimete date,,....| DEA 13-24 SMSA 1dentificabion. .....esesen.. | TSMSA 778
3. School enrollment, 4/1/60.eesesassses| ENREO 1-12
4, School enrollment, estimate date,....| ENREST 1-12 SMSA CARD {1 card for each SMSA):
1, Name of SMSA (first 6 letters),.,.....| NAMEL 1-6
5, Cohort of population 7,50 to 15,49 Nawe of SMSA (second 6 letters),.....| NAMER 7-12
.. P estimete date, 4/1/60..cuuuiiane.| COH 1-12 Identification constant ("77"),,.....| ICODE 7374
" Survivors of school-age cohoxt, SMSA 1dentificationessescssssrcsosece IsMA 7576
4/1/60 to estimate date...evesveesss| COHSUR 1324 Number of counties within SMSA....... | NUM 7778

1 Ridtio of all ages intercounty migration to migration of 7.50 o0 15.49 age group, 4/1/60 to estimate date, The program is set
%o handle different migration ratios for central and cutlying counties, but at this time the same factor is used for all counties,

B. COMPUTATION ITEMS

Variable
" name
Teem used in
program
COUNTY ITEMS:
Retio, population 7.25 to 15.24 to school enrollment, 4/1/60...uvevevvvnecnsns RATID
Bstimated population 7.50 10 15,49, estimate Aaleieeviverernrernnerronnncrennne EXPOP
Net migration for school-age cohort, 4/1/60 to estimate A8Le...vvvvviirerennnes SCMIG
Net migration rate for school-age cohor‘c 4/1/60 to estimate date.......vevevns SCRATE
Net migration rate for all ages population, 4/1/60 to estimate date.,.......... AMIRAT
Population base for computing all ages net migration, 4/1/60 to estimate date,. BASE
Net civilian migration all ages, 4/1/60 to estimate date.... vees AMIG
Estimated civilian resident population, estimate date...viviivivrriniineeneninn CEST
Estimated resident population, estimate date............ R T T T TR T S REST
Civilian deaths, 4/1/60 10 estimate date. . vonserueeriverienrreneareiennrenrenns DEA
Percent change in resident population, 4/1/60 to est mate date,.iiiuienn. PRSI CHAN
SMSA ITEMS (Sum of Component Counties):
Resident population, 4/1/60. .. cevvisnnens P TOTL
Net civilian migration, 4/1/60 to estimate dabe. P TOT2
Births, 4/1/60 to estimete 4aBe...vivirerrensns TOT3
civilian deaths, 4/1/60 to estimate date,....... . . TOT%
Net loss to Armed Forces, 4/1/60 to estimate date .......... . TOTS
Estimated civilian resident population, estimate date,....veviuenrirevnnsn TOT6
Estimated resident population, estimete date.......... fevaseeasian TOT7
Percent change in resident population, 4/1/60 to estimate date. e TOT8
INUM

Total number of SMSA'S.viviiivivrrenn. et e N




SEQ

i3
14
15
16
17

18

S

[N

N elel

YOy oy

[N

TMNT

10

30
50
60
70
90
100
110
120

130
140
1150
“160
£ 210

220

25

N O

15

EXHIBIT I1.-METHOD Il FORTRAN PROGRAM

FORTRAN STATEMENT

pOPULATION ESTIMATES FOR SMSAS AND COMPONENT COUNTIES
BY COMPONENT METHOD II

INPUT ON TAPE 1. TABLE 2 OUTPUT ON TAPE Z.

REWIND 1

REWIND 2

SEQUENCE ITEMS 3 THROUGH 18.-—EDIT FORMATS ASSOCTATED WITH
INPUT/OUTPUT STATEMENTS.
FORMATZI 1u
FORMATZ2A6,60%,3120
EORMATZ2A694F12.059Xs41141X,2120
FORMATZ2F12.0945Xs41 Ly 1Xy 2120
FORMATZF12.0,57X3411,1X, 2120

FORMATEZ2F6.5,12. 118
FURMAT%IHO,5X,2A6,7F1000,F10,2v1OX,21172X9212m

FORMATZ11HOSMSA TOTAL, 7TX3 TF10.05F1062,16X, 120

FORMATZ28HIMETHOD 11 ESTIMATES FOR 1964110

FORMAT £116H0  SKMSA COUNTY RES PGP MIGRATION BIRTHS Dk
ATHS NET LOSS CIV EST RES EST CHANGE CODE ©
FORMATZ1HO s 2A65 101X, 122X, 1202

FORMATZ3F12.0+33X541151X,2120

FORMATZ2A652F12.0,33X5411,1X,3120

FORMATEF8.5,61Xs411, 1%, 2120

FORMATZS5THOSMSA  COUNTY ENROL 60 SCH POP RATIO ENROL
6911 960H £EST POP  COH SURV SCH MIG COH 60 MIG RATE MIG BA
SEn

FDRMAT%IHOy4X,2A6,2F1O,OyF10.515FlO.0,F10.51F10.UU

SEQUENCE ITEMS 19 THROUGH 21.--SETTING OF CONSTANTS AND
INITIALIZATION OF ACCUMULATOR.

IK#0
ITYPE # 5
INUM #0

SEQUENCE ITEMS 22 THROUGH 53.—-READING AND CHECKING OF

INPUT DATA.

READ INPUT TAPE 1,10,IYEAR

PRINT 110, IYEAR

PRINT 120

READ INPUT TAPE 1,70,RAT1,RAT2,ICODE,IYR

WRITE OUTPUT TAPE 2,110,IYR

WRITE QUTPUT TAPE 2,4210,I1YR

FZ1CODE-8BETYEAR-IYRH9L,25,91

READ INPUT TAPE 1,20, NAMELsNAME2, ICODE, ISMA, NUM

IFZICODE-991135101591

IFZICODE~TT091,2491

TOTL#0.

TOT2#0.

TOT3#0.

TOT4#0.

TOT5#0.
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62
63

64
65

66

67

OO,

STMNT

GOo aOOo '2Xals!

OO0

[aRal

46

44

48

EXHIBIT I1.--METHOD Il FORTRAN PROGRAM--Continued

FORTRAN STATEMENT

TOT6#0.

TOTTH#0.

INUM # INUM &1

WRITE QUTPUT TAPE 2,130, NAMEL,NAMEZ ¢ ISMA;NUM

PRINT 130sNAMEL s NAMEZ, ISMA,NUNM '

READ INPUT TAPE 1,30,MAME3,NAME4, PCIV, PINS, PRES, SCPUOP,ICO,
ICEsITYP, IYR,IST,ISHMSA

IFZITYP-B8EISMSA—ISMANS294,92

READ INPUT TAPE 1,;5048IR,DEALICOL ICELZITYP,IYR,ISTL,,ISMSA
IFZITYP-281ICO~ICOLBICE~TCELGIYEAR~TIYREIST-ISTLEI SHMA-TSHS A4y 5,94

READ INPUT TAPE 140604ENR6D,ICOL,ICELLITYP,IYR,ISTI,;ISMSA
IFEITYP-4E1C0O~-ICOLIGICE~ICEL & IYREIST-ISTIBISMA-ISMSAD9S:6,95

READ INPUT TAPELl,60,ENREST,ICOL,ICELITYPsIVYR,IST1,TSMSA
IFZITYP-SEIC0~ICOLEICE~ICELEIYEAR-TIYREIST-ISTIGISMA-TSMSANG6, 7,596

READ INPUT TAPE 150,COH,COHSURLICOL,ICEL,ITYPyIYR,ISTL,y ISMSA
IFEITYP-68ICO~ICOLEICE~ICELEIVYEAR-IYREIST-ISTIE I SMA-TSMSALOT 8,97

READ INPUT TAPE 15140-ETOSSyDEMIL AMIL,ICOL,ICEL,ITYP,

IYRy ISToISMSA
IFZITYP~T6ICO~ICOIEICE~TICELEIYEAR-IYREIST—ISTIEISMA~ISMSADG8,9,98

SEQUENCE ITEMS 54 THROUGH 57.-—-COMPUTATION OF COUNTY SCHOOL-AGE
MIGRATION RATE.
RATIO # SCPOP / ENR6GO
EXPOPH#RATIO®ENREST
SCMIGHEXPOP-COHSUR
SCRATE#SCMIG/COH

SEQUENCE ITEMS 58 THROUGH 61.--COMPUTATION OF NET MIGRATION RATE
FOR ALL AGES. {
IFEICELI-1144,46,99
AMIRATH#SCRATE®RATIL
G0 TO 48
AMIRAT#SCRATE#RATZ

SEQUENCE ITEMS 62 THROUGH 65.-—-COMPUTATION OF NET MIGRANTS

FOR ALL AGES.
BASE#Z.5#ZBIREDEMILOO-Z . 5#FDEAGETOSSuu&PCIV-~PINS

WRITE DUTPUT TAPE 2,220, NAME3,NAME4,; ENR60,SCPOP,RATIO,
ENRESTLEXPOPyCOHSUR,y SCMIG,COHs SCRATE 4 BASE

PUMCH 160, SCRATEZICOL+ICELITYPE, IYR,IST,ISMSA
AMIGHAMIRAT#BASE

SEQUENCE ITEM 66.,--COMPUTATION OF CIVILIAN RESIDENT POPULATION

ON ESTIMATE DATE.
CESTH#PCIVEBIRGDEMIL~DEA-ETDSSEAMIG

SEQUENCE ITEM 67.--COMPUTATION OF TOTAL RESIDENT POPULATION

ON ESTIMATE DATE.
RESTHCESTEAMIL

SEQUENCE ITEMS 68 TO END.~-PRINTING AND PUNCHING OF OUTPUT AND



EXHIBIT I1.--METHOD 11 FORTRAN PROGRAM--Continued

SEQ  STHMNT FORTRAN STATEMENT
" ( ADDING COMPONENT COUNTY ESTIMATES TO SMSA LEVEL.
&8 ; DEARDEA-DEMIL
659 ' CHANH#ZZREST~PRESH/PRESH®100.
70 ITYP#01
71 PUNCH 150,NAME37NAME4,PRES,REST'ICUl7ICElquyIYR,IST,ISMSA,ETYP
72 PRINT 9OVNAME39NAME@yPRESsAMIEqBIRyDEAgETUSSgCEST,
1 REST,CHAN,ICO1,ICEL,ISTi,ISMSA
T3 TOTL#TOTLEPRES
T4 TOT2#TOT28AMIG
75 TOT3#TOT3EBIR
76 TOT44TOT4EDEA
77 TOTS5#TOTSEETOSS
78 TOT64TOVTOECEST
79 TOTT#TOTTEREST
80 NUMENUM=-1
81 ! IFENUMEL 5 144 1
07 S 14 TOT8AZETOTT~TOTIn/TOT1a%100,.
83 _ PRINT 100,TOT1,T0OT2,TOT3,TOT4,TOT5,TOT6,TOT7,T0T8, 1SHSA
84 GO TO 25
85 91 PAUSE
86 . 92 PAUSE
87 7 7 94 PAUSE
88 ;95 PAUSE
89 . 96 PAUSE
90 g7 PAUSE
91 98 PAUSE
92 99 PAUSE
93 101 REWIND 1
94 REWIND 2
95 PAUSE
96 READ INPUT TAPE 2,10,IC
97 READ INPUT TAPE 2,10,IC
98 PRINT 110, IYEAR
99 PRINT 210,IYEAR
100 DO199 I#1l, INUM
101 READ INPUT TAPE 2,130, NAMEL,NAMEZ,TSMA;NUM
102 PRINT 130;NAMEL,NAMEZ s ISMA,NUM :
103 DO199 K#1eNUM
104 READ INPUT TAPE 2,220,NAME3,NAME4,ENR6O,SCPOP,RATIO,
1 ENREST,EXPOP ,COHSUR, SCMIG,COH, SCRATE 4 BASE
105 199 PRINT 220sNAME3, NAME4s ENR6O, SCPOP s RATIO ENREST 3 EXPOP, COHSUR,
1 SCMIGsCOHy SCRATE,BASE
106 REWIND 2
107 STOP

108 EMD
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