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ILLUSTRATIVE PROCEDURE OF THE CENSUS BUREAU'S 
COMPONENT METHOD II 

INTRODUCTION 

This report is the first in a plamled series 
of reports detaiHng methodology of preparing 
population estimates for geographic areas, such 
as ci ties, counties, and States. Each report 
will present a detailed step-by-step appHcation 
of a spec:L:Uc mettlOd, as well as an exposition 
on sourees of data, review and evaluation of 
basie data, and discussion of the underlying 

The methods to be Hlustrated are 
formerly) used by th.e Blrreau of th.e 

Census in preparing current population estimates 
of counti es in its regular program of metropoli­
tan-area population estimates. These methods are 
(a) t~e gensus Bureau's Component Method II, which 
employs .vital statistics to measure natural in­
crease, and school enrollment (or school census 
data) as a basis for measuring net migration; 
(b) a compOSite method, in which separate esti­

mates are prepare(i 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 
method, which employs data on births and deaths 
as indicators of total population change; and 
(d) a housing unit method, in which estimated 
changes in the number of occupied housing units 
are used as the baSis for estimating changes in 
population. 

The illustrative procedure of the Census 
Bureau's Component Method II detailed here rep­
resents an updating of ear1:i.er reports of this 
nature. Component Method II had been illustrated 
previously in Current Population Reports, Se­
ries P-25, 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 esti­
mates of State population and was recommended 
for use as the Single, preferred mettlod tor pre­
paring local population estimates. Recent re­
search suggests, however, that the averaging to­
gether of several estimates tends to improve the 

overall resul cS, provided that tbe methods use 
symptomatic data which are largely indepenrient of 
one another. i 

Thus, a-t the state level, eStimatef; based on 
Component Metbod II are now averagel] together 
with estimates d.eriveci by a regression method 
(ratio-correlation), whereby a multiple regres­
sion equation is usee! to relate cbangec in a num­
her of different data series to changes in popu­
l,rtion distribut:Lon. POI' counties, the average 
of the results of several meUlOcis, incluciing Com­
ponent Method II, is used to derive eurrent popu­
lation estimates. 2 

The Hlustrative step-by-step procedures of 
the other methods of estimating current population 
indicated above, will be issued individually, as 
completed. After allot the reports have been 
completed, it is planned to combi_ne them into a 
Single Handbook of Methods. Included in the Hand­
book (and here) will be a section devoted to t,jle 
adaptability 01' the metbods to electronic com­
puters. Then the Handbook will serve both indi­
vi!luals interested in developing estimates for 
only one or two counties and tbose concerned with 
a large number of areas (perhaps all counties and 
cities in a state), where computer processing be­
comes practical. 

This report is divided into three sections as 
1'ollows: Section A--Step-by-step application of 
method to Middlesex COQnty, New Jersey; Seetion 
B---Review and evaluation of basic data, ami dis 
cussion of underlying assumptions; and Section C-­
Computer programming. 

1 Meyer Zittel' and Henry S. SLryock, Jr'., "Accu­
racy of Methods of Preparing Postcensal Population 
Estimates For States and Local Areas," DemograpLy, 
Vol. 1, No.1, 1964. 

2 For 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, and 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 

Civilian resident population, 
1, 1963 

Civilian resident population, April 1, 1960 
+ Natural increase, April 1, 1960, to July 1, 1963 
+ Net civilian migration, AprIl 1, 1960, to July 1, 1963 
+ Net movement betvleen civl.lian and military population, April 1, J960, to 

July 1, 1963. 

Total resident population, 
July 1, 1963 

Civilian resident population, July 1, 1963 
+ Armed Fo"~ces resi.ding in area on July 1, 1963. 

SUlVJlVlARY 01<' COMPONENTS 

Population base--civiUan resident population on April 1, 1960 (Items 1 to 3) •.••.••...........••...•. ~·33 134 
Natural increase, April 1, 1960, to July 1, 1963 (Items 4 to 8) ...•...••.•.•.••...•...•.••.•••....•.•• 22 
Estimated net civilian migration, April 1, 1960, to July 1, 1963 (Items 9 to 23) ...................... +13,958 
Net movement between ·civiUan and military population, April 1, 1960, to ,July 1, 1963 (Items 24 to 28). 3-35"2 

civilian resident population on July 1, 1963 (Items 29 to 33) ...........................•... 469,211 
residing in the county on July 1, 1963 (Item 31+)........ ............. .................... 431 

total resident population July 1, 1963 (Item 35) ............................................ ~.69,61+2 

ITEM-BY-ITEM PROCEDURE 

Items-I to 3--population Base, April 1, 1960 

1. Total resident population of Middlesex 
County on April 1, 1960 .............. 433,856 

*2. 

Source: 
1960 Census 
acteristics 
New Jersey, 

U,S. Bureau of the 
of Population, Vol. 
of the Population, 
table 6. 

Census, 
I, Char­
Part 32, 

Military personnel residing in the 
county on April 1, 1960 ............. .. 

Source: L00al base com.llanders, or 
the indiVidual military services, or the 
Statistical ServicSs Center of the De­
partment of Defense for station strength 
statistics. See also 1960 Census counts 
of Armed F'orces in the area. 

3. Civilian resident populati.on on 

722 

April 1, 1960: (Item l)-(Item 2) .... 433,134 

Items 4 to 8--Natural Increase, April 1, 1960, to 
July 1, 1963 

*4. Registered births, by residence, 
April 1, 1960, to July 1, 1963....... 33,459 

Source: Division of Vi tal Statistics, 
Public Health Service, Vital Statistics 
of the United States, published annually. 

*See Section B for further discussion of this item. 
3 Minus sign (-) denotes net loss of civilian popu­

lation to Armed Forces. 

'*5. 

*6. 

Year 

1960 ...................... . 
1961 •...........•...•.•.••• 
1962 •.......•.•........•••• 
1963 ...................... . 

(4/1/60 to 7/1/63 == .75 x 1960 + 1961 
+ 1962 + .5 x 1963) 

Estimated percent completeness of 
birth registration in Middlesex County 
in 1960-63........................... 100.0 

For large metropolitan counties, 
it is safe to assume for present pur­
poses that births (and deaths) are 
completely registered. 

Births, by residence, adjusted for 
underregistration, April 1, 1960, to 
July 1, 1963: (Item 4)/(Item 5)..... 33,459 

-'*7. Deaths, by reSidence, April 1, 1960, 
to July 1, 1963...................... 10,988 

Source: S~me as for Item 4. 

Year 

1960 ..................... .. 
1961 •••••.•..•..•.....•.•.• 
1962 .... ' ................. .. 
1963 ...................... . 

(4/1/60 to 7/1/63 '" .75 x 1960 + 1961 
+ 1962 + .5 x 1963) 

8. Natural increase, April 1, 1960, to 
July 1, 1963 (bi.rths minus deaths): 
(Item 6) (Item 7).................... 22,471 



Items 9 to 23--Net Civilian Migration, April 1, 
1960, to ,July 1, 1963 

9. General procedure: 
As illustrated here, net civilian migra­

tion i9 estimated in the following manner: 
(1) a Ylet migration rate for children 7.50 to 
15.49 years old is developed on the basis of 
population data from the 1960 Census and on 
local statistics on school enrollment in the 
elementary grades 2 to 8; (2) this rate is 
multiplied by a factor to obtain an estimated 
migration rate for the population of all ages; 
(3) this latter rate is appHed to a popula­
tion base consisting of the civilian non­
institutional population of all ages in the 
area in 1960 plus one-·haH the births since 
April 1, 1960, mtnus one-half the deaths, 
plu". one-balf the net movement between the 
civilian and military population, to obtain 
an estimate of net civilian migration for the 
period since 1960. 

-X-IO. "Public school data for Middlesex County: 
The following figures on membership in 

gr&des 2 to 8 plus unclassified elementary 
enrollment in the public scbools in Middlesex 
County, as of October 1 
were obtained from the 

of the school year, 
New Jersey State De-

partment of Public Instruction: 

october 1 enrollment 

1959 •••...••••••.••••...••..•••.•• 
1960 ••....•.•.•••..•......•.•..••• 
1961. •••••.••.••••.••.••••.•• ···• • 
1962 ••••..••.....•.•..•.••.•• ··• •. 
1963 •••••••..•...••••..•.•.•.••• · . 

*11. Parochial school data for Middlesex County: 
The following figures on enrollment in 

grades 1 to 8 of the parochial schools in 
Middlesex County as of October 1 of each year 
were obtained from the Superintendent of 
Catholic Schools of the Trenton Diocese: 

October 1 enrollmen c 

1959 .•...•••....•.......•....••... 20,201 
1960 •..•..•.....•.....•......•..•. 21,230 
1961. ........••....•...•.........•. 21,423 
1962 •......•..••......•••.•....... 22,305 
1963 .............................. 23,536 

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

12. Public school enrollment, April 1, 
1960 .••............................... 46,686 

*See Section B for further discussion of this item. 

The figures 
are obtained by 
between October 
enrollment data, 
1960. 

in Items 12 and 13 
linear interpolation 
1, 1959, and 1960 
viz: 1/2 1959 + 1/2 

13. Parochi.al scbool enrollment, AprU 1, 
1960 ................................ . 

14. Total elementary enrollment, April 1, 
1960: (Item 12) + (Item 12» •••••••••• 

15. Public school enrollment, July l, 
1963 ................................ . 

The !'igures in Items 15 and 16 are 
obtained by Unear i.nterpolation be­
tween OctotJer 1, 1962, and 1963, vi;;: 
1/4 1962+ 3/4 1963. 

16. Parochial school enrollment, July 1, 
1963 ..•.................•....... ·.·· . 

17. Total elementary enrollment, July 1, 
1963: (Item 15) + (Item 16) .......... . 

*18. Estimated population of 
school age (7.50 to 15.49 

elementary 
years old) 

on July 1, 1963, 
migration: 

including effect of 

a. Population 7.25 to 15.24 years old 
on April 1, 1960: 3/4 (7 years) + 

3 

20,716 

67,402 

56,064 

23,228 

79,292 

(8 to 14 years) + 1/4 (15 years). 66,562 

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: 
(Item 14) •• ~..................... 67,402 

c. Ratio: (Item l8a)/(Item 18b).... .9875 

d. Number enrolled on July 1, 1963: 
(Item 17) ........................ 79,292 

e. Estimated population 7.50 to 15.49 
years old on July 1, 1963: 
(Item 18c) x (Item 18d)........... 78,301 

*19. Expected population of elementary 
school age, assuming no migration, 
July 1, 1963: 
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a. The expected population of elemen­
tary school age, assuming no mi­
gration on July 1, 1963, is the 
survivors 7.50 to 15.49 years old, 
from the appropriate age group in 
,1960. Thl.s group was 4.25 to 
U2.24 years old on AprH 1, 1960. 

b. number of survivors (expected 
population) on July 1, 1963, oJ 
the population 4.25 to 12.24 years 
old on AprH 1, 1960, is given in 
tho following table. The popuJB­
Man LI.25to12.24 years oldisde­
rived as follows: 3/4 (4 years) + 

(5 to 11 years) + 1/4 (12 years), 

Color 
and 
sex 

WhIte: 
Male ••••••• 
Female .••.• 

Nonwhite: 
Male ..••..• 
Female ..... 

TOM1 •••• 

x Not applicable. 

1,658 
1,56<\ 

76,362 

.99836 

.99892 

.99771 

.99840 

(X) 

1 Based on U.S. life table, 1959-61. 

c'- The expected population of elemen­
tary school age (7.50 to 15.49 
years old) on July 1, 1963, for 
Middlesex County, assuming no mi­
gration, obtained by summing the 
color-sex groups in column (3) of 

76,255 

the table IS •.••••...•••.••.•.•.. 76 f 255 

20. Net change in population in this co-
hort due to migration ................ + 2,046 

The difference between the 78,301 
persons 7.50 to 15.49 years old esti­
mated to be in 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 a net 
gain of population in this age range 
due to net in-migration. 

21. Migration rate for this cohort, 
April 1, 1960, to July 1, 1963: 

a. Net migration for the cohort: 
(Item 20) ........................ +2,046 

b. Size of the cohort on April 1, 
1960............................. 76,362 

The cohort on April 1, 1960, com­
prises persons 4.25 to 12.24 years 
old as shown in column (1) of the 
table in Item 19b above. 

c. The migration rate for t,lle period 
between AprH 1, 1960, and July 
1963, is equal to: (Item 
(Item 21b) ....................... 

*22. Migrat10n rate for the population oJ 
an ages, April 1, 1960, to July 1, 
1963 = (Item 21c) x 1.1775 (migration 

+.0268 

factor) . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . +.0316 
The migration f'actor of' 1.1775 

represents the ratio of' intercounty 
migrants at all ages to intercounty 
migrants in school ages, for the 
April 1, 1960, to July 1, 1963, pe­
riod. See Section B for th.e source and 
deri vation of' the migrati.on factors. 

*23. Estimated total net civilian migra­
tion, April 1, 1960, to July 1, 1963: 

a. Civilian noninsti tuti.onal popu-
lation oJ Middlesex County on 
April 1, 1960: (Item 3) minus in­
stitutional population in 1960 ..• 430,645 

Source: Inmates of institutions 
for Middlesex County are presented 
in table 28 of 1960 Census of Popu­
lation, Vol. I, Characteristics of 
the Population, Part 32, New Jersey. 

b. One-naH births during the period: 
1/2 (Item 6)..................... 16,730 

c. One-haH deaths during the period: 
1/2 (Item 7)......... ..... ..•.... 5,494 

d. One-half' net movement between ci­
vilians and Armed Forces Jor Mid-

e. 

dlesex County, 
July 1, 1963: 

April 1, 1960, to 
1/2 (Item 28) .•... 

Population base for computing 
estimate of net migration at all 
ages: (Item 23a) + (Item 23b) 
(Item 23c) + (Item 23d) ........ 

1'. Net civilian migration at all 

441,705 

ages: (Item 23e) x (Item 22)... +13,958 

*See Section B for further discussion of this item. 
4 Minus sign (-) denotes net loss of civilian popu­

lation to Armed Forces. 



Itemc 24 to 28--Net Movement Between the Civilian 
and Military population, April 1, 1960, to 
July 1, 1963 

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

80ur6e: Table 27 of 1960 Census of 
Vol~ I, Characteristics of 

the Population, Part 32, New Jersey. 

25. l\IJale population 18 to 24 years old 
for New Jersey on April 1, 1960 ...... 223,180 

Source: Table 16 of 1960 Census of 
Population, Vol. I, Characteristics of 

Part 32, New Jersey. 

26. Ratio: (Item 24)/(Item 25) ......... . 

27. Net movement between th.e civilian and 
population for New Jersey, 

.0646 

April 1, 1960, to July 1, 1963 ....... 5_ 5 ,454 

Source: Data are aV'ailable from Chief, 
Population Division, U.S. Bureau of the 

cpen¥us, or latest Current Population 
RepQrts, Series P-25, presenting State 
estimates. 

*28. Net movement between the civilian 
and military population for Middlesex 
County, April 1, 1960, to July 1, 1963: 

Items 29 to 33--Civilian Resident population 
July 1, 1963 

29. Ci vUian resident populati on on 

5 

AprU 1, 1960: (Item 3) •••..•.•.•••. 433,134 

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

31. Estimated net c:i villan migration, 
April 1, 1960, to July 1, 1963: 
(Item 23) •.•.••....•.......•......... +13,958 

32. Net movement between tfle ci vi.1ian and 
military population, April 1, 1960, 
to July 1, 1963: (Item 28) ...•.•.... 

33. Esti.mated civilian resident popula­
tion on July 1, 1963: (Item 29) + 

5 -352 

(Item 30) + (Item 31) + (Item 32) ...... 469,211 

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

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

Source: Same as for Item 2. 

Item 35--Total Resident Population on 

431 

(Item 26) x (Item 27) ............... .. 5 -352 Ju1y 1, 1963 

*See Section B for further discussion of this item. 
5 Minus Sign (-) denotes net loss of civilian pop­

ulation to Armed FO'tces. 

35. Total resident population of Middlesex 
County on July 1, 1963: (Item 33) + 

(Item 34) ...•....•...............•... 469,642 
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SECTION B.-REVIEW AND EVALUATION OF BASIC DATA, AND DISCUSSION 
OF UNDERLYING ASSUMPTIONS 

LIST OF TOPICS DISCUSSED AND RELATION TO SECTION A ITEMS 

Topic 
Section A 

Page 
item number 

Resident population, 1960 and estimate date ••••••••••••••••••••••••••••••••••••. 2 and 31i 6 
Registered births by residence •••••••••.••••••••••••••••••...••••••••••.•••••.•.••••••••• 
Adjustment of births for underreg:Lstration •...•.•.•.•••..••••.••.•••••••.•••.•••.•••••••• 5 

Ii' 

and 
6 

6 7 
Dea ths by residence ••..•••••••••••......••.•..••••••••.•••.•••.••••••••.••.•••••••••.•••. '1 7 
Use and evaluation of school enrollment data in developing estimates of net civilian 
migration ••••.•••••••••••••••••••...•.•••••••••••.••••••••.••••••••••.••.•••••.•••••.••. 10 and 11 8 

Estimated population of elementary school age ••.••.•••••.•••••••.••.•••.•••..•••.•••••••• 18 9 
Expected population of elementary school age (survivors of 1960 cohort) ••••..•••..••.•••• 19 10 
Migration rate for the population of all ages ........................................... . 22 11 
Popula tlon base for computing all-ages net migra ti on •....••••••..•..•••.....•.••••••••••• 
Net movement between civilian and military population •••••...•...••.....•..•.•......••••• 

23 
28 

12 
12 

-

REVIEW AND EVAlUATION, BY TOPIC 

Resident Military population, 1960 and 
Estimate Date (Items 2 and 34) 

no appreciable military population is 
knownoto be located in the area for which a cur­
rent estimate :Ls to be prepared, a total resi­
dent rather than a civilian resident population 
can be used as 1960 population base, and no 
last-step adding of current military population 
is necessary. 

Where there is a large resident military pop­
ulation in the estimate area, the estimate should 
be prepared for 8" 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 F'orces added 
as a last step to the current civilian resident 
population estimate. 

Since station strength (where the mi1i tary 
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, it is advisable to review 
1960 station strength data against the 1960 Census 
counts of resident Armed F'orces to determine the 
relationship between the two. Where the two series 
are about the same, station strength statistics 
can be used to represent the resident statistics 
of the Armed Forces both in 1960 and on the esti­
mate date. Where there is an appreciable differ­
ence between the two series in 1960, however, it 
win be necessary to work out a speci.al adjust­
ment to convert current station strength data to 
a residence basis using 1960 relationships of 
reported station strength to that indicated in 
the census. Then use with 1960 Census military. 

The number of registered births for each cal­
endar year, 1960 through 1963, shown in Item 4 is 
based on the residence of the mother a·t the time 
of the birth. It is important to distinguish 
births reported by residence from births reported 
by place of occurrence. 

To obtain births for the period April to 
December 1960, 
three-fourths of 

a satisfactory expedient is to use 
the number of registered births 

in 1960. Similarly, for 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 vital statistics for States may be 
made, if desired. 

Figures for counties and for urban places of 
10,000 inhabitants or more in 1960 are given in 
the source reference. F'igures for these as well 
as for additional places commonly are available, 
by residence, in 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 
available to the user. 

In some cases, where 
idence are not available 
figures may be available 

vital statistics by res­
for the most recent year, 

on an occurrence basis. 6 

6 The Monthly Vital Statistics Report, published 
by the Division of Vital StatistiCS, contains pro­
visional births and deaths by occurrence fbI' States 
and five large cities. 



'These may be converted to a residence basis by the 
use of the ratio of resident births to births by 
occurrence that prevailed in the latest year for 
whi.ch both s erj~es of births are availabl,e. 

Wh.ere data are not available for the latest 
year in the ,time series, it may be expedieni, to 
estimate for the missing year by assuming 
(a) th.at thoy are the same as in the preceding 
year; or (b) they changed since the preceding year 
in the SElme way as national birth.s. EsUma:ting a 
year's data will have relatively little ef':feci, on 
the eventual population estimate. 

Completeness of registration of births is at 
such a higll level for most places in the United 
states t:riat there is little reason to attempt an 

of births for underregistration. In 
developing estimates for metropolitan counUes, for 
example, the Bureau of the Census now assumes 100 
percen~ r~gistration 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 guides 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 
resul ts of this test are published in Na·tional 
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 in these reports. 
No comparable test was conducted in conjunction 
with the 1960 Census. 

It is highly probable that improvement in 
registration completeness has occurred since 1950. 
Where areas had close to 100 percent completeness 
of coverage in 1950, it is logical to assume that 
tIlers is 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. 

7 

A technique which has been used for correct­
ing current births involves applying separate 1950 
registration completeness factors for birttls occur­
ring in hospitals and outside hospitals. 7 The 
basic rationale in using the 1950 factors in this 
manner is that: (1) birth regi.strat10n tends to 
be more complete for bj~rths occurring in hospitals 
than for births outsido of hospitals; and (2) 
births have been :Lncreas1.ngly concentrated in h.os­
pitals since 1950. 1'!l1.S shoulcl result in improved 
overall birth reg1.stration eompleteness, [lespite 
an assumpti~on of no improvement i~n registration 
ei ther in hospitals or outsicie hospitals. 

This procedure, of course, may underestimate 
the degree of improvement, however. Registrati.on 
completeness in flospi'tals 1.n 1950 Waf] [~enerally at 
a very high level, and there iJ~ little HkeHboocl 
of much improvement. Beg:iJltrat:Lon completeness 
outsid.e hospitals, however, was frequently quite 
low and could have improved markedly. 1m alter­
nate procedure in updating these 1950 factors might 
be to assume convergenee of the outside-hospital 
underregistration level to t.he level 0:[' llOSpi tal 
underregistration by some specified date, thus 
allowing for improvement in the current level 
of underregistration for births occurring outside 
hospitals. 

Deaths by Residence (Item 7) 

The registered deatlls shown in item 7 for each 
calendar year, 1960 through 1963, are based on the 
place of residence of the deceased rather than th.e 
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 res1.dent 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. POI' the United States as a whole 
about 3,000 deaths occurred annually to resident 
military personnel during the period 1960 through 
1965, plus about 1,000 deaths to overseas personnel. 

7 Unpublished underregistration factors for 1950, 
available separately for births occurring in hospitals 
and outside hospitals, can be obtained upon request 
from the NAtality Statistics Branch, Division of Vital 
StatistiCS, NBtiona1 Center lor Health Statistics, 
Department of Health, Education, and Welfare, Wash­
ington, D.C. 
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Use and Evaluation of School Enrollment Data in 
Developing Estimates of Net Civilian Migration 
(Items 10 and 11) 

The estimate of net migra·tion for children of 
school age in the area is derived from 

of the number of clrLldren 
'in elementary school on the estimate date 

and the expected number of elementary school chil­
dren surviving from the appropr:Late age group :Ln 
1960. The reported number of elementary sc[1001 
chl1ciren is available in terms of. grades and the 
expected number of children in terms of age. In­
vestigation of various possi.ble age-grade combi.na­
tions at the national level indicates that greatest 
accuracy of the estimates in trw past has usually 
been obtained by using enrollment in grades 2 to 8 

and ages 7.50 to 15.49 years old. at the 8,stimate 
date.:, If any other grade range is used for a par­
ticular area, the age range should be cl10sen for 
logicE"l consistency with the grade range. It is 
possible that in some areas other age-grade rela­
tionships are appropriate for deriving population 
es-timates. 

Since Method II depends largely on school 
statistics for the measurement of llet migration, 
serious errors of estimation can result unless tbe 
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
f erences between expected enrollment and actual 
enrollment cannot be attributed to chaDges in en­
rollment rates. Some types of school data are 
more appropriate for this purpose than other j,inds 
of series. For example, statistics relating only 
to children of elementary school age are more use­
ful than those relating to all school children 
regardless of age. Data on enrollment by age are 
to be preferred over data on enrollment by grade 
for the purpose of making popula.tion estimates. If 
data on enrollment by age are not available, how­
ever, as is 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, whicb comprise pupils most of whom are 
witllin the ages of compulsory scl1001 enrollment. 
For some areas, however, l1igb scbool enrollment 
may be used in additi.on to elementary enrollment 
if the enrollment rate for children of bigh school 
age runs very high. 

Types of public school enrollment 
statisti.cs available 

.Annual (or biennial) reports and statistical 
reports of State Departments of Education or Pub­
lic Instruction should be reviewed to determine 

the types of public school enrollment statistiCS:; 
reported by local areas. These reports frequently 
show (lata for counties; in some cases data are 
also shown for cities, where they have independent 
school sysi,ems. 

0:[ ·the eommonly available types of enrollment 
statistics for publie schools for a given area, 
·th.e most uni.versal :Ls enrollment for trw scbool 
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 wi tl1d.raw Jrom school during the school 
year, however. Obviously, th.i.s t.ype of cUlflulative 
enrollment t.ends to overstate the number of chH­
dren actually enrolled in an area at a given time. 

More and more States a.re now developing a 
statistical series on enrollment wbicll reJ1ectG 
menibership (number of persons on the rolls) on a 
specific date. Wh.en this type of series is avail-· 
able it is preferred to the cumulative type of en­
rollment d.escribed above, since it presents a snap­
shot of school enrollment at, a given point of time. 

Two other types of school st.atistics are usu­
ally available. The first, average daily attend­
ance, should generally be avoided. It is obvious 
that an increase in average daily attendance may 
often reflect no increase in enrollment or popula­
tion but merely improved school administration or 
better weather during t.be school year. 

The final type of scbool statistics to be 
discussed here is the school census. Experience 
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 
jO-b 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 to assure reasonably 
complete enumeraUon. Sometimes a bouse-to-house 
canvass is not even attempted. As a result, school 
census data frequentl~ vary in accuracy from year 
to year and lack tbe consistency required for pop­
Ulation estimation purposes. In tbeory, however, 
the school census provides a. more direct measure 
of what is wanted tban school enrollment, just 
as enrollment. provides a more direct measure than 
attendance. 

Enrollment in nonpubHc schools 

In many areas, a SUbstantial proportion of 
the population of elementary school age does not 
attend public school but receives its education at 
parocbial or other priVate schools. For such 
areas, it is very import.ant that the enrollment 

\ 



figures include parochial as well as public schools. 
Method II using 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. POI' 

many areas, "[,he enrollment data need includ.e only 
ttJe CattJolic 'sctJool data because enrollment in 
Jther parochial or private schools :Ls negli.gible. 
rhe latter data should. be collected where they are 
important. 

Correspondence wtth CattJolic dioceses will 
yield enrollment data for areas under their juris­
diction. Although data by grade are generally not 
available, detail for grades 1 to 8 inclusive 
(excluding kindergarten) are obtainable. A single: 
data source for individual CattJolic schools is TtJe 

publistJed annually by 
ttJe P. J. l):enedy Company. Total elementary schoOl 
enrollment ·can be obtai.ned from ttJis source. 

state Departments of Education in some cases 
compile statistics on nonpublic sctJools wtJictJ may 
be publistJed in detail or in summary form in their 
reports. ~ince a single source for all school en­
rollment statistics has obvious advantages, this 
should be' checked out. Caution must be used, how­
ever, to determine whettJer coverage varies appre­
ciably from year to year. 

Pitfalls in enrollment statistics 

An enrollment series that closely reflects 
the size of a fixed age group may nevertheless 
contain a def ect from the standpoint of measuring 
net migration for a given area. One suctJ situa­
tion occurs wtJen the area for which ttJe estimate 
is being prepared is 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 figures useless unless an 
adjustment can be made to obtain consistency. 
ThUS, a change from a 7- to an 8-grade elementary 
schOOl system may give a sudden, mislead.ing in­
crease in elementary enrollment. Similarly, a 
change in the minimum age requirements for en­
trance into the first grade (such as has occurred 
recently in Arkansas and West Virginia public 
schoOls), the abolition of mid-term (February) en­
tries or promotions, or the introduction of public 
kindergarten pupils into the elementary enrollment 
statistics will produce a misleading cflar,ge in a 
school data series. Sometimes these changes are 
not noted in the statistical tables. 
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In general, kindergarten pupils should be ex­
cluded from these statistics because attendance of 
these children is not compulsory and enrollment 
rates are relatively low. Where statistics for 
the first grade can be isolated. and excluded, the 
Bureau of ttJe Census has found it appropriate to 
exclude trli.s grade also, since first grade enrOll­
ments are frequently swollen to i.nclude children 
who shOUld be classified as kindergarten pupils. 
Statist:lc:s for schools show a very stJllrp attrition 
in enrollment from grade 1 in a given year to 
grade 2 i.n the succ,eeding year, a f'ar heavier at­
trition than 0 ccurs in tJigher grades. 

Still anoth.er illustrati.on of essentially the 
same situation is the omission from the school 
data series of 7th and 8t,h grade pupiJs in junior 
high schools or pupils :Ln special or ungraded 
classes. The omission might become a matter of 
consequence if the school system is in the process 
of expanding such programs and is assigning more 
students to the junior high schools or steadily 
reclassifying Us pupils and assigning them into 
the special or ungraded classes from 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 schoo1-
year; 

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

(c) Relate the data each year to 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 in ttJe State, it is recom­
mended ttJat the estimates of the school-age popu­
lation for trw counties obtained in Item 18 be 
adjusted as nec:essary 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 trIe Census will pro­
vide its estimate of the population 7.50 to 15.49 
years old on the estil11-'lte date for the State. The 
Bureau's State figures tJave already been adjusted 
to make their 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 th[;.t some gain in 
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the average accuracy of the population estimates 
of States is made by adjustments of this kind at 
this stage of the procedure, However, if any grade 
and age combination is ·being used other th811 grades 
2 to 8 and 7,50 to 15,49 years old, the Bureau's 
State fi.gures for the group 7,50 to 15,49 years 
old not be used to adjust trw county fig-
ures, case, the local esti.mator's Stat,o 

have to be used in thiG s·tep, 

DetaHed 1960 Census data on age are required 
to obtain an estimate of the number of chHdren 
~.,25 to 12.24 years old who were living in Middle­
s ex County on Apri.l 1, 1960, The survivors of 
this group on July 1, 1963, are trw expected popu­

,50 to 15.49 years old, assuming no migra­
Mid.dl BS ex County, 

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

"\ 1 
Column (1): On the assumption of an even 

distri~ution of population wi thin botfl the ages 4 
and 12 years, the figures in this column are com­
puted 'by tal-(ing three-fourths of the number 4 years 
old plus tile number 5 to 11 years old plus one-
l' ourth of trle number 12 years old, (Adjustments 

for umierenumeration of ciLHdren under 5 are not 
suggested for the 1960 Census data, Unlike the 
1950 Census, the 1960 Census shows no evidence of 
appreciably greater net undercount in trIG number 
of children under 5 years of age than in the adja­
cent age groups,) 

ColulYJ1s (2) and. (3): The estimatecl propor­
ti.on of "trle population at a given age who wi.11 be 
alive at a given date in "tile future i.s called. trle 
survival factor, Tlle survival factors in column (2) 

are deriveci from "the 1959-61 U,S, life ·table, 
(Appenrl:i.x table B at' Current Populat:ion RE,ports, 
Series 1'-25, No, 132), showed facton: baseri on the 
19!J9-51 lit'e table values [or States, . which were 
intended to be us 8cl in th.e computation of es·ti­
mates for each estimate date, ,JUlY , 1950 to 1959, 
ami April 1 1960, rates brised. on na­
tional tablec,' hoWever, srlOuld be adoquate 
for the present decarie.,) 

The 1959--61 U, S, lUG tables were us ed to de-
rive current survival rates, These rates were 
obtained :for 1963 by dividing trIG sum of the 

values from the lUe tables for ages 4,25 to 12.24 
(the school-age cohort on April 1, 1960) into the 
comparable value for ages 7.50 to 15.49 
of the cohort on the estimate date), 
rates for all years of the decade bas eel 

life tables are given in table A, 

(survivors 
Survival 

on 1959-61 

Table A,--UNITED STATES SURVIVAL FACTORS FOR SCHOOL-AOE POPULATION (7,50 TO 15,49), BY COLOR AND SEX: 1961 TO 1970 

(Based on 1959-61 U,S, Life Tables) 

July I, 1961 .. , .... " .... "" .. """", .... .. 

July 1, 1962 .. , ....................... , ..... .. 

July 1, 1963,." .. ", .... "", .. "" .. ,." .. .. 

July 1, 1964""""""""""""""""" 

July 1, 1965" .............................. .. 

July 1, 1966" .......... " ...... " .......... .. 

July 1, 1967 .. , ... "" ... "" .. "" .......... , 

July 1, 1968 .................................. { 

.July 1, 1969" .............................. " { 

of cohort on 
1, 1960 

6,25 to 14,24 

5,25 to 13,24 

4,25 to 12,24 

3,25 to 11,2', 

2,25 to 10,24 

1,25 to 9,24 

0,25 to 8,24 

Age of 
survi vors on 
estimate date 

7,50 to 15,49 

7.50 to 15,49 

7,50 to 15,49 

7,50 to 15,49 

7,50 to 15.49 

"1,50 to 15,49 

7,50 to 15,49 

8,25 to 15,49 

7,50 to 8,24 

9,25 to 15,49 

7,50 to 9,2~ 

10,00 to 15,49 

7,50 to 9,99 

White 

Male 

,99936 

.99886 

,99836 

,99782 

,99723 

.99655 

, 9954() 

,99468 

,96857 

,99400 

,96833 

,99344 

,96816 

Survival rates 

Nonwhite 

Female Male Female 

,99960 ,99910 ,99942 

,99927 ,99841 ,99893 

,99892 ,99771 ,99840 

,99853 ,99695 ,99780 

,99810 ,99609 ,99708 

,99757 , 99~99 ,99617 

,99672 ,99281 ,99431 

,99613 ,99139 ,99316 

,97593 ,94363 ,95364 

,99563 ,9902', , 9922~ 

,97575 ,94330 ,95338 

,99521 .98926 ,99147 

,97565 ,94310 ,95322 
April 1, 1970 .... " .... ~ .............. " .... , { 

____________ ~_~ ________ ~ __________ ~ ____ ~ ______ _L ______ ~ ____ _ 

Comments made above concerning the arijustment 
of' the estimated school-age population to State 
controls in Item 18 are equally applicable to the 
expected population of school age, If population 

estimates are being prepareri for all the counties 
in the State, it is recommended that-the estimates 
of the expected population 7.50 to 15.49 years old 
for the counties obtained in Item 19 be adjusted 



to add to an independently derived estimate of the 
. expected population 7.50 to 15.49 years old for 
the state as a whole. The Bureau of the Census 
wi.l1 also provide, upon request, its state esti­
mate for this group, whi.ch estimate has already 
been adjusted to trw national total. 

r~vidence regarding the ratiO of the migration 
rate for all ages to the school-age migration rate 
has been derived by usi.ng annual gross migration 
data by age for the United States as a whole O!J­

tained in the. Current Populati on Survey, the Bu-· 
reau's continui.ng national sample survey of popu­
lation. Previous consideration of this materi.al 
led to an assumption of a ratio of 1.2 to in the 

net migratlon. This was the factor 
VUllllellueu in Series P-25, No. 133, for use in 

converting. the net migration rate of school-age 
children to the net migration rate for the total 
population. 
tion 

Further consideration of this ques­
that the same factor was not appli-

cable to each estimate period. Recent research has 
indicated,that, given the specific age pattern of 
migration rates shovm 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 popula­
tion will tend to decline as the length of the 
estimating period increases. 

The variation in the ratio wHh the length of 
the estimating period results from differences in 
migration rates by age and the variation in the 
age composition of the school-age group with the 
length of the estimating period. The decline in 
the ratio results from the 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 period; for a 6-year period, the group 7.50 to 
15.49 years old on the estimate date was 1.50 to 
9.49 years old at the start of the period. In the 
first case, only children 6.50 to 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. Since the annual migratIon rate for 
the ages under 6.50 is higher than that for the 
ages 6.50 to 15.49, 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 
than the corresponding ratio for a l-year period. 
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The data from the Current Population Survey 
do not di.rectly provide information on how the 
migration-age ratio changes with the length of the 
estimating periodo Tllis change in the migration 
ratio was developed as f·ollows. Initially, annual 
migration by Single years of age for each year 
since 1960 was derived by graphic interpolation 
of the migrati.on for broad age groups r8port,ed 1n 
the Current population Survey. The interpolated 
values were then converted to rates, the rates 
were graphically smoothed and applied to a pop­
ulation base t,o deri VEl adjusted mi.gration Bsti­
mates by single years of age, Which in turn were 
adjusted to the orig1nal migration totals for 
broad age groups reported in the survey. The 
resul ting number of mi.grants were cumulated by 
cohorts 6S required for each estimating period. 
For example, ·t,he number of Children in ages '1.50 
to 15.49 on July 1, 1963, who migrated during the 
period April 1, 1960, to July 1, 1963, was derived 
as follows: 

Migration period 
Age at end of 

period 

4/1/60 to 4/1/61 ................. 5.25 to 
4/1/61 to 4/1/62................. 6.25 to 
4/1/62 to 4/1/63................. to 15.24 

Migrants 

4/1/63 to 7/1/63 .......... , .... "1---,-7-=--, ----=----=-to,---=1::..5-=--, 4 __ 9-+ __ ----,----,-__ 
Total, 1960 to 1963 .......... 7.50 to 15.49 5,217,082 

taking 1/4 of migrants 7.50 to 15.49 in survey 
year ending 

The number of school-age migrants was then con­
verted into a migration rate for "school-age" 
children by dividing by the appropriate population 
in 1960. This migration rate was then divided 
into the migration rate for all ages to derive the 
factor for the period Apri1 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 computati.on of estimates of 
net migration are as follows: 

April 1, 1960, to 
estima te date 

Migration factor 

July 1, 1961 ................... ' .. 
July 1, 1962 ................... .. 
July 1, 1963., ....• , ..•••.••. , .•• 
July 1, 1964 .. , ................. . 

Interstate 1 

1.3639 
1.2800 
1.1629 
1.0907 

1 Used in current State estimates. 
2 Used in current SMSA county estimates. 

Intercounty2 

1.3408 
1.2511 
1.1775 
1,1247 

Factors for each period during the 1960's will be 
available trom 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 alive on the base date and also among per­
sons born subsequently. It is assumed that birtlls 
and deaths between thE! base date and the estimate , 
date wer~ evenly distributed throughout the period 
and that; on the average, the newly born persons 
ami persons dying were exposed to the probabHity 
of migration for only half the period and have 
therefore experienced net migraMon at only half 
the computed rate for the period. 

In developing Method II components of change 
for a civilian resident population, allowance must 
be ma~:e for population shifts occurring between 

it and the military population. (Items 24 to 
should be bypassed in the computation if Armed 
Porces are not deducted. from the population base 
in 1960 and added as a last step to the estimate 
of current civilian resident population.) Theo­
retically, this component of change in the civH­
ian resident population is developed by: (1) Sub­
tracttng inductions into the Armed. Porces from the 
estimate area during the period April 1, 1960, to 
the estimate date; (2) Adding di.scharges from tM 
Armed F'orces during the period of persons inducted 
from the esMmate area; and (3) Adding deaths 
occurring during the peri.od to Armed Porces who 
had entered the mili.tary from the estimate area. 
Statistics 01' this type are not readily available 
for areas below the national level, however. The 
procedure outlined in Section A is intended to 
provide a reasonable approximation by relating to 
State estimates for thi s component whi.ch are pre­
pared annually by the Bureau of the Census. 

LIMITATIONS 01' COMPONENT METHOD II 

i 

As stated earlier, Component Method II has 
been used separately, and in combination with other 
methods, 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 from the con­
sistency and adequacy of the basic input data, 
i. e ., births, deaths, school enrollment, lif e 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 inasmuch as 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. These 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 variation 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 8 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 avai1able 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 to 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 seri es. 

See footnote 1. 
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SECTION C.-eOMPUTER PROGRAMMING 

This section describes the computer program 
used by the Bureau of the Census to derive Com­
ponent Method II estimates for counties in its 
metropolitan ~rea program. It should be recognized 
that the spedfications of the program given here 
represent only' one means of carrying out, vi.a com­
puters, the Method II steps Ulustrated above. 
Adjustments, modifications, and simplifications, 
can be made when the method is programmed for dif­
ferent equipment. The program as well as the 
basic input data format may also be designed to 
facili tate future research and experimentation, 
rather than just to generate t11e specific steps of 
the method. Of course, because of the time and 
effort involved in the basic data compilation for 
computer input and for program writing, the deri­
vation of "the estimates by computers is most effi.­
cient where estimates are being prepared for many 
areas and the operations are repeated periodically. 

County population estimates by Component 
MethOd II/are prepared at the Bureau of the Census 
on an IBM,l401 computer (12,000 character storage 
and two ,7330 tape units), using programs written 
in FORTRAN II. Six 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. 

It should be 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, 
birth.s for the period, and deaths for the per:Lod. 
This program segmentation has several advantages. 
First, not all of' the required basiC data be­
come available at the same time. Running prelim­
inary programs on the more readily available data 
permits time for review and analysis of 'these 
items; it also reduces th.e amount of input re­
quired for the main program; and finally, the 
limi ted storage oJ 'the 1401 computer puts severe 
limitations on the permi.ssible length of the main 
FORTRAN program. 

A listing of the main program is given in 
Exhibi t II. The input to the computer is on 
tape, but, oJ course, cards could easily be used 
with sligh't 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 in the program, however, with few 
additional statements. 
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EXHIBIT I. .... IDENTIFICATION OF VARIABLES 

A. INPUT ITEMS AND CARD LAYOUTS (CARDS ARE OONVERTED TO eO-OHARAOTER TAPE RECOPJ)S) 

Item 

CONTROL 
1. digit) ........ 

2. ratiolo •• o •••••••• ~ .......... 
ratio1 ...... " ............... " ...... " ...... 

("88") ....... 
digit) ........ 

2. Btrths, ,,/1/60 to estimate date •••••• 
De'aths, 4/1/60 to estimate date •••••• 

3. School enrollment, 4/1/60 •••••••••••• 

4. School enrollment} estimate date ..... 

5. Cohort of population 7.50 to 15.49 
estimate date, 1./1/60 ............ 

of school-age cohort, 
to estimate date ............. 

Vari.able 
name 

used in 
program 

HEAR 

RATl 
RAT2 
IOODE 
:em 

NAME3 
NAME4 
PC IV 
PINS 
PRES 

SCPOI' 

BIR 
DEI'. 

ENR60 

ENREST 

OOH 

OOHSUR 

Field 
columns 

1 

1-6 
'1-12 

13-H 
15 

1-6 
7-12 

13-2/, 
25 .. 36 
37-1.8 

49-60 

'1-12 
13-24 

1-12 

1-12 

1-12 

13-2/, 

Item 

COUNTY OARD8--Continued 
6. Net loss to Armed Forces, 4/1/60 to 

estimate date .............. . 
Resident military deaths, to 
estimate date ••••••••••••••••••••••• 

Armed Forces s'tation strength, 
estimate date .......... ~ to ................ . 

identification •••• ~ •• ~ e .. ~. ~ 

SMSA identification •••••••••••••• 

SMSA CAHD (1 card for each SMSA): 
1. Name of 8M-SA (first 6 letters) ••••••• 

Name of SMSA (second 6 letters) ...... 
Identification constant ("77") ••••••• 
SVSA identification ................ .. 
Number of counties wi thin SMSA ••••••• 

Variable 
name 

used in 
program 

ET08S 

DEMII. 

AMIL 

rco or 
roOl 

ICE or 
rOEl 

ITYP 
IYR 
1ST or 
ISTl 

ISMSA 

NAMEl 
NAl1E2 
ICODE 
ISMA 
NUM 

Fi.eld 
columns 

1-12 

12-2/, 

25-36 

70 

71 

n 
73 

75-76 

77-78 

1-6 
7-12 

73-74 
75-76 
77-78 

1 Mtio of all ages intercounty migration to migration of 7.50 to 15.49 
to handle different migration ratios for central and outlying counties, but 

group, 4/1/60 to estimate date. The program is set 
this time the same factor is used for all counties. 

B. COMPUTATION ITEVS 

Item 

OOUNTY ITEMS: 
Ratio, popUlation 7.25 to 15.2<4 to school 
Estimated population 7.50 to 15.!~9, 

enrollment, 4/1/60 .................. . 
date ••••••••••.••••••••••.••.••••• 

Net migration for school-age cobort, estimate date ................. .. 
Net migration rate for school-age cohort, 
Net migration rate for all ages population, 
Population base for computing all ages net 
Net civilian migration all ages, 4/1/60 to 

to estimate date ••••••••..•••• 
to date •••••••••••• 

to estimate date •• 

Estimated civilian resident population, estimate date •..•.••.•••...••••..•.•.•• 
Estimated resident population, estimate date .................................. . 
Oivilian deaths, 4/1/60 to estimate ................................. .. 
Percent change in resident to estimate date •..•.•..•..••...• 

SMSA ITEMS (Sum of ~"'nmnp,,t, 
Resident population, 
Net civilian migration, 
Births, 4/1/60 to 
Civilian deaths, 
Net loss to Armed 
Estimated civilian 
Estimated resident 
Percent change in 

to estimate date •. eo •••••••••••••••••••••••••••• 

date •••••.••••••.•..••.•••••••••••••••••••• 
estimate date •...•.....•........••......... 

estimate date •••..•••.•...........••.•• 
date ................................. .. 

4/1/60 to estimate date ............... .. 

Variable 
name 

used in 
program 

FATIO 
EXPOP 
SCMIC 
SCRATE 
AMlRAT 
BASE 
AMIG 
OEST 
!lEST 
DEA 
CHAN 

TOTl 
TOT2 
TOT3 
TOT4 
TOT5 
TOT6 
TOT7 
TOT8 

Total number of SMSA 1 S.. • .. • • • • • .. • • • • .. .. • • • • • • .. • • • • • • .. • • • • • • • • • • • • • • • • • • • .. .. INUM 



SEQ STMNT 

C 
C 
C 

1 
2 

C 
C 
C 

3 10 
4 20 
5 30 
6 '50 
7 60 
8 70 
9 90 

10 100 
11 i110 
12 ,120 

13 130 
14 140 
15 ;150 
16 :160 
17 210 

18 220 
C 
C 
C 

19 
20 
21 

C 
C 
C 

22 
23 
24 
25 
26 
27 
28 
29 25 
30 
31 13 
32 2 
33 
34 
35 
36 

EXHIBIT II.--METHOD II FORTRAN PROGRAM 

FORTRAN STATEMENT 

POPULATION ESTIMATES FOR SMSA5 AND COMPONENT COUNTIES 
BY COMPONENT METHOD II 

INPUT ON TAPE 1. TABLE 2 OUTPUT ON TAPE 2. 
REWIND 1 
REW I ND 2 

SEQUENCE ITEMS 3 THROUGH 18.--EDIT FORMATS ASSUCIATED WITH 
INPUT/OUTPUT STATEMENTS. 

fORMATS! ltl 
FORMAT%2A6,60X,312tl 
FORMAT%2A6.4FI2.0.9X.4Il,lX.212 tl 
FORMATI2FIZ.0.45X.411.LX.212 C 
FORMAT%FIZ.0.57X.4Il,lX.212 tl 
FORMAT%ZF6.5.12.Ilt:l 
FORMAT%lHO.5X.2A6.1FIO.0. F10 .2.10X,211.ZX.212t:l 
FORMAT%llHOSMSA TOTAL.7X.7FIO.0. FIO.2.16X.IZC 
FORMAT%Z8HIMETHOD II ESTIMATES FOR 196.Iltl 
FORMAT %116HO SMSA COUNTY RES POP MIGRATION BIRTHS DE 

1 ATHS NET LOSS CIV EST RES EST CHANGE CODE tl 
FDRMATIIHO.2Ab,lOlX,I2,2X,IZO 
FORMAT%3FIZ.0.33X,4Il.lX.2IZt:l 
FORMATI2A6.ZF12.0,33X.4Il,IX.312 tl 
FDRMATIFB.5,61X,411,lX,212t:l 

o FORMAT%57HOSMSA COUNTY ENROL 60 SCH POP RATIO ENROL 
1 6.Il,60H EST POP COH SURV 5CH MIG COH 60 MIG RATE MIG SA 

Z SEtl 
FORMATZIHO.4X.2A6.2FIO.O,FIO.5.5FIO.O,FIO.5,FIO.OC 

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

IK#O 
ITYPE If 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,RATl.RATZ,ICODE.IYR 
WRITE OUTPUT TAPE 2,llO.IYR 
WRITE OUTPUT TAPE 2.210,IYR 
IFIICODE-88&IYEAR-IYRt:l91,Z5.91 
READ INPUT TAPE 1,20, NAMEl.NAME2, ICODE. ISMA, NUM 
IF%ICODE-99c13.101,91 
IF%ICODE-77091.2.91 
T011#O. 
TOT2#O. 
T013#O. 
TOT4#0. 
1OT5#0. 
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SEQ 

37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
47 
48 
49 
~o 
51 
52 

53 

54 
55 
56 
57 

58 
59 
60 
61 

.62 
63 

64 
65 

66 

67 

STMNT 

c 
c 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 

1 

4 

6 

1 

8 

9 

46 

44 

48 

EXHIBIT II.--METHOD II FORTRAN PROGRAM--Continued 

FORTRAN STATEMENT 

TOT6#0. 
TOT7#O. 
INUM II INUM &1 
WRITE OUTPUT rAPE 2,130,NAME1,NAME2,ISMA,NUM 
PRINT 130,NAMEl,NAME2.ISMA.NUM . 
READ INPUT TAPE l,30,NAME3.NAME4. PCIV, PINS. PRES. SCPOP,ICO. 

ICE.ITYP.IYR,IST.ISMSA 
IF%ITYP-8&ISMSA-ISMA092.4.92 
READ INPUT TAPE l,50,BIR.DEA.ICOl.ICEl,ITYP.IVR.ISTl.lSMSA 
IFIITVP-2&ICO-ICOl&rCE-ICEl&IVEAR-IVRCIST-ISTl&ISMA-ISMSAo94.5.94 
READ INPUT TAPE l,60,ENR60.ICOl,ICEl,ITYP.IYR,lSTl.ISMSA 
IF%ITVP-4&ICO-ICOl&ICE-ICEl & IYRCIST-ISTl&ISMA-ISMSAn95.6.95 
READ INPUT TAPEl.60,ENREST.ICOl,ICEl,ITYP,IVR,IST1.ISMSA 
IF%ITVP-5&ICO-IC01&ICE-ICEIGIVEAR-IVRGIST-ISTl&ISMA-ISMSAn96,7.96 
READ INPUT TAPE 1,50,COH,COHSUR,IC01,ICE1,ITVP,IVR,ISTl,ISMSA 
IFIITVP-6&ICO-ICOIGICE-ICEIGIYEAR-IVR&IST-ISTl&ISMA-ISMSAc97.B,97 
READ INPUT TAPE 1.140,ETOSS,DEMIL,AMIL,ICOI,IGE1.ITYP. 

1 IVR,IST,ISMSA 
IF%ITVP-7&IGO-ICOl&ICE-ICElGIVEAR-[YR&IST-ISTlGISMA-ISMSA098,9.98 

SEQUENCE ITEMS 54 THROUGH 57.--COMPUTATION OF COUNTY SCHOOL-AGE 
MIGRATION RATE. 

RATIO # SCPOP I ENR60 
EXPOPIRATIO*ENREST 
SCMIG#EXPOP-COHSUR 
SCRATEIISCMIG/COH 

1 

SEQUENCE ITEMS 58 THROUGH 61.--COMPUTATION OF NET MIGRATION RATE 
FOR ALL AGES. 

IF%ICEl-1044,46.99 
AMIRAT#SCRATE*RATl 
GO TO 48 
AMIRAT#SCRATE*RAT2 

SEQUENCE ITEMS 62 THROUGH 65.--COMPUTATION OF NET MIGRANTS 
FOR ALL AGES. 

BASE#%.5*%BIR&DEMILoo-%.S*%DEA&ETOSSon&PCIV-PINS 
WRITE OUTPUT TAPE 2,220,NAME3,NAME4.ENR60,SCPOP,RATIO, 
ENREST.EXPOP,COHSUR,SCMIG.COH.SCRATE.BASE 
PUNCH 160.SCRATE.ICOl.ICE1,ITYPE.IYR.IST.ISMSA 
AMIGfiAMIRAT*BASE 

SEQUENCE ITEM 66.--COMPUTATION OF CIVILIAN RESIDENT POPULATION 
ON ESTIMATE DATE. 

CEST#PCIV&BIR&DEMIL-DEA-ETOSS&AMIG 

SEQUENCE ITEM 67.--COMPUTATION OF TOTAL RESIDENT POPULATION 
ON ESTIMATE DATE. 

REST#CEST&AMIl 

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



SEQ 

68 
69 
70 
71 
12 

73 
74 
75 
76 
77 
78 
79 
80 
81 
H2 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
ge 
99 

100 
101 
102 
103 
104 

105 

106 
107 
108 

EXHIBIT II.--METHOD II FORTRAN PROGRAM--Continued 

STMNT FORTRAN STATEMENT 

C ADDING COMPONENT COUNTY ESTIMATES TO SMSA LEVEL. 
DEA#DEA-DEM I L 
CHAN#%%REST-PREso/PREso*lOO. 
frYP #0 1 
PUNCH 150,NAME3,NAME4,PRES,REST,ICOl,ICEl,IK,IYR,IST,ISMSA,ITYP 
PRINT 90,NAME3.NAME4,PRES,AMIG.SIR 1 DEA.ETOSS,CEST. 

1 REST.CHAN.ICOl,ICEl,ISTl,ISMSA 
TOn nOT1&PRES 
TOTZIHOT 2&AM I G 
10T3#10T3&B I R 
TOT41H0T4&DEA 
TOT51H0T:i&E TO SS 
TOT6IHOT6&CEST 
TOT7#TOT7&RE ST 
NUM#NUM-l 
IF%NUMol.14.1 

14 TOT8#%%TOT7-TOT1 0 /TOTl o*100. 
PRINT 100,TOTl.TOT2,TOT3.TOT4.TOT5.TOT6.TOT7,TOTB,ISMSA 
GO TO 25 

91 PAUSE 
97 PAUSE 
94 PAUS E 
9.7> PAUSE 
96 PAUSE 
97 PAUSE 
98 PAUSE 
99 PAUSE 

101 REWIND 1 
REWIND 2 
PAUSE 
READ INPUT TAPE 2,10,IC 
READ INPUT TAPE 2.10,IC 
PRINT llO,IYEAR 
PRINT 210,IYEAR 
D0199 1#1, INUM 
READ INPUT TAPE 2,130. NAMEl,NAME2.ISMA.NUM 
PRINT 130.NAMEl,NAME2,JSMA.NUM 
])0199 K#l.NUM 
READ INPUT TAPE 2.220,NAME3,NAME4.ENRbO,SCPOP.RATIO, 

1 ENREST,EXPOP,COHSUR.SCMIG.COH,SCRATE,BASE 
199 PRINT 220,NAME1.NAME4.ENRbO.SCPOP.RATIO.ENREST,EXPOP.COHSUR. 

1 SCMIG.COH.SCRATE,BASE 
REWIND 2 
STOP 
END 
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