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INTRODUCTION

This report presents two sets of national
"census survival rates" designed for use incom-
puting estimates of net migration by age, color,
and sex, for various subgroups of the United
States population, particularly geographic sub-
divisions. One set 1is based on the total
population of the United States; the other is
based on the native population, excluding the
foreign born. The report also presents a set
of rates for the Negro population. Rates of
this kind have been used widely for the purpose
of estimating net migration for States and lo-
cal areas between censuses' because of the
advantages they have 1in this application over
reported death statistics by age or over life
table survival rates.? The sets of rates shown
in this report have been prepared and are being
made available 1in response to a number of re-
quests for such figures for use 1in connection
with studies of internal migration. They may
be applied in estimating intercensal net migra-
tion for 1950 to 1960 for geographic areas
(States, counties, cities, etc.), categories of
residence (urban and rural, farm and nonfarm),

1 see, particularly, Bogue, reference 1; Economic
Research Service, U.S. Department of Agriculture, refer-
ence 2; Lee and others, reference 8; and Miller, refer-
ence 9. References are shown in bibliography on page 7.

2 See Hamilton and Henderson, reference 5, and Lee
and others, reference 8, pp. 25-27.

and various other subgroups 1in the population
(e.g., native, and foreign born by national
origin; distribution by educational level).

Census survival rates are based on the pop-
ulation as enumerated by age 1in two successive
censuses and represent the ratio of population
in a given age group at the second census to
the population in the same "cohort"3 at the ear-
lier census. Such ratios are affected not only
by intercensal mortality but also by changes in
the census net undercounts* for the cohort from
the first to the second census. For this rea-
son, the ratios may change irregularly from one
age group to the next and may even have a value
in excess of unity. The national census survi-
val rates presented here, however, exclude the
effect of both internal migration and net immi-
gration. (Ideally, national census survival
rates should relate to a completely closed pop-
ulation, that is, one not affected by migra-
tion; such a population can only be approxi-
mated for the United States, but little error
is believed to result from this approximation.)
Hence, when they are applied to the population
of some local area in 1950, the difference be-
tween the expected survivors and the census

3 The term cchort as used here refers to a group of
persons born in the same year or group of years (e.g.,
ages 20-24 in 1950 and ages 30-34 in 1960).

4 Census net undercounts comprise both net underem-
meration and misreporting of age.
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population in 1960 represents net migration alone,
since mortality and changing census errors have
presumably been allowed for by the census survival
rates.

The discussion 1in this report is concerned
solely with the use of national census survival
rates for 1950 to 1960 in deriving estimates of
amounts of net migration from census data for the
1950-60 decade. It is not concerned as such with
the estimation of rates of net migration for this
particular decade nor with the estimation of amounts
or rates of net migration for use in preparing pop-
ulation projections for local areas. These are
special problems requiring special solutions.s

APPLICATION

General method.--In the usual application of
national census survival rates in the estimation
of net migration for a local area, the followiqg
computations are made.

1. The population by age as enumerated in
the earlier census (Po) or births during the decade
(B) are multiplied by the national census survival
rates (r), toobtain the expected population by age
at the date of the later census on the assumption
that there had been no migration (Por or Br).

2. The expected population (Por or Br) by
age 1s subtracted from the population by age as
enumerated at the later census (Pl), to obtain the
estimates of net migration (M) for the particular
age cohort.

The formulas for this variation of the na-
tional census survival rate method (forward pro-
cedure) are as follows, therefore:

M= Pl - Por, or M = Pl - Br

5 For example, the selection of the base of migra-
tion rates, for combination with alternative estimates
of net migration, for various uses, 1is a matter for
separate consideration. With specific regard to popu-
lation projections, use of local census survival rates
has been proposed for this purpose; these allow si-
multaneously for local variations 4n mortality, in
the pattern of census net undercounts, and 1in the
rate of net migration. See C. Horace Hamilton, "Prac-
tical and Mathematical Considerations in the Formula-
tion and Selection of Migration Rates," Demography,
Vol. II, 1965; C. Horace Hamilton, "Educational Se-
lectivity of Net Migration from the South," Social
Forces, Vol. 38, No. 1, October 1959, pp. 33-42, esp.
40-42; Ralph Thomlinscn, "The Determination of a Base
Population for Computing Migration Rates," Milbank
Memorial Fund Quarterly, Vol. 4O, No. 3, July 1962,
PP. 355-366; C. Hcrace Hamilton and Josef Perry, "“A
Short Method for Projecting Population by Age From
One Decennial Census to Another," Social Forces, Vol.
41, No. 2, Dec. 1962, pp. 163-170; Kripalani, refer-
ence 65 and Tarver, reference 1.

Such calculations are carried out separately for
each age cohort. A positive result indicates net
in-migration and a negative result indicates net
out-migration.

In the special case of cohorts under 5 years
and 5 to 9 years of age in 1960, births for 19t5
to 1960 and births for 1950 to 1955 are multiplied
by the national census survival rates based on
birth statistics. Two sets of survival rates for
births, one based on registered births and the
other based on births adjusted for underregistra-
tion, are given in the present report. They would
be applied to the different types of birth statis-
tics which define the particular survival rates--
that is, the first type of rate would be applied
to registered births; the second type to births
adjusted for underregistration.®

Illustrative example.--An illustration of how
national census survival rates are applied to ob-
tain estimates of net migration by age cohorts is
given in table A for Franklin County, Ohio (which
includes Columbus). The calculations 1in table A
have been limited to all classes for the sake of
brevity, although such estimates are often carried
out for specific sex and color groups also.? For

example, for the age cohort 20 to 24 in 1950 (ZC
to 34 1in 1960), the formula would be solved as
follows:

50,959 - 46,644 ( ,999510) = 50,959 — 46,621 = 4,338,
that is, the method ylelds a preliminary estimate

of net in-migration of 4,338. The estimates Dby
age are then adjusted proportionately by a plus-
minus adjustment procedure® to the total for all
ages derived 1independently by the ®"vital statis-
tics" method--4,430. In this method, net migration

6 It 1s difficult to choose between these alter-
natives. If the relationship between the extent cof
net undercount of children under 5 years or 5 to 9
years and of underregistration of births is the same
or nearly the same in the geographic area for which
estimates of net migration are being prepared, as in
the nation as a whole, regardless of the level of the
net undercount or underregistration, then the national
rates based on registered births would give good re-
sults. If the relationship 1s quite different, it
may be advantageous to take account of the estimates
of underregistration of births which are available
for 1950 for the area or which may be estimated for
the later years. The form of the census survival
rates at the older ages follows more closely that of
the rates for the new-born which do not correct the
births for underregistration. ’

7 It is desirable to employ the rates for all
classes only for areas whose color distribution ap-
proximates the national average--10 to 11 percent
nonwhite.

8 See appendix.
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is derived by subtracting natural increase (births
less deaths) during the decade from total net in-
creage for the decade:

M = (P;-P,) - (B-D), where
Pl and Po refer to the total population at each

Table A,--ESTIMATING NET MIGRATION BY AGE COHORT, FOR FRANKLIN COUNTY, OHIO, BY USE OF NATIONAL CENSUS

3

census, as above, and B and D represent births and
deaths, respectively, during the decade. Estimates
of total net migration for 1950 to 1960, derived
by the vital statistics method, were published for
each county in the United States 1in Current Popu-
lation Reports, Series P-23, No. 7.

SURVIVAL RATES,

FOR 1950 TO 1960
(Forward survival procedure)

Age of cohort Census m:fd Census Net migration
popula- National | .40 ™ gc0 Ppopula-
tion, Births census (sg’e in tion, Prelimi- | Adjusted
Age 1in 1950 1950 aurviv?l 1960) 1960 nary estimate
(or birth date) Age in 1960 (ing;zO?n rates (1) or (ege in estimate (6) ad-
@x (3= 190 | (5)_(4)=| justea=
(1) (2) (3) (4) (5) (6) (7)
Total, all ages......... Total, all ages....| 503,410 (X) (x) 608,900 | 682,962 74,062 75,756
Born Apr. 1, 1955 to 1960... (x) 289,091 | 2,947031 84,372 85,464 1,092 1,115
Born Apr. 1, 1950 to 1955... (x) 269,628 | 2,939721 65,431 69,635 4,204 4,293
Under 5 years 52,007 (X) | 1.,019725 53,033 58,043 5,010 5,117
5t 9 years..... 36,585 (x) 987918 36,143 47,602 11,459 11,703
10 to 14 years,.. 29,954 (X) 963345 28,856 52,454 23,598 24,101
15 to 19 years... to 3,972 (x) .989183 31,626 50,587 18,961 19, 364
20 to 24 to 3% 46,644 (x) .999510 46,621 50,959 4,338 4,430
25 w0 29 to 39 47,657 (x) 992511 47,300 49,523 2,223 2,270
30 to 34 to 44 40,390 (x) . 986082 39,828 42,132 2,304 2,353
35 to 39 to 49 37,138 (x) . 948344 35,220 37,007 1,787 1,825
40 to 44 to 54 34,329 (x) .925976 31,788 33,201 1,413 1,443
45 to 49 to 59 31,067 (x) .916818 28,483 28,849 366 374
50 to 54 to 64 28,138 (x) .853888 24,027 23,803 -224 -219
55 to 59 65 to 69 years.,....... 24,693 (x) 859476 21,223 19,812 -1,411 -1,381
60 to 64 70 to 74 years,........ 20,467 (x) L T76462 15,892 15,074 -818 -801
65 to 69 75 to 79 years......... 17,102 (x) . 608023 10, 398 10,084 =314 -307
70 to 74 80 to 84 years.,....... 11,629 (x) 461477 5,367 5,456 89 91
75 years 85 years and over,,.... 13,638 (x) 241403 3,292 3,277 -15 -15
X Not
: Based on "total population"; see table 1.

Birthe adjusted for underregistration or national census survival rates based on adjusted birtha,

INTERPRETATION

General assumptions.--The use of national cen-
sus survival rates involves the following general
assumptions: ?

1. The national census survival rates
represent changes in a closed population, that is,
a population unaffected by migration.

2. National mortality rates for the dec-
ade represent mortality 1in each area of estimate
adequately.

3. The relative change in the percent net

undercount for & particular age cohort between the
two censuses for the country as & whole adequately
reflects the situation in each geographic area for
which net migration will be estimated.

4. For the national census survival rates
by color and race, the relative change between the
two censuses iInmisclassification by color and race
for the country as a whole essentially character-
izes each area of estimate separately.

9 See Zachariah,
ence 10.

reference 15, and Price, refar-

Other more specific assumptions, relating to the
national census survival rates based on the native
population, are described below.

A corollary of the definition of national cen-
sus survival rates employed here 1is that the re-
sulting estimates of net migration pertain to the
balance of all movements into and out of an area,
including both international and internal migra-
tion, and military and civilian migration. Net
movement of college students between their paren-
tal homes and college is included because students
were counted where they lived while attending col-
lege. The application of national census survival
rates strictly requires that there be no change in
area boundaries between the first and second cen-
suses; 1in the event of change, the population and
births must be secured for a common area, On the
other hand, shifts in population due to annexation
and reclassification of areas are sometimes treated
as a form of migration. The importance of bound-
ary changes and reclassification of areas should
not be overlooked, however, in the use of census
survival rates.



Some limitations.--The census survival rates
for the total population are deficient to the ex-
tent that the estimates of net immigration em-
ployed 1in their derivation are in error. It is
believed that the error in the immigration esti-
mates is substantial. There is evidence of under-
reporting of alien immigrants and emigrants, espe-
cially of those crossing land borders. After June
1957, the emigrants had to be estimated. Further-
more, the estimates of immigration wused in this
report were for aliens only. The movement of citi-
zens affiliated with the U.S. Government as mem-
bers of the Armed Forces, civilian employees of
the U.S. Government, or their dependents 1is al-
lowed for by the coverage of the population on
which the rates 1in tables 1 and 3 are based, but
no allowance has been made for the arrival or de-
parture of other citizens.

Census survival rates based solely on the na-
tive population have often been used to avoid the
error 1introduced by the immigration component.
Thus, Dby basing the rates in table 2 on the popu-
lation native to the United States and its outlying

areas, 1including those abroad under U,S. Govern-
ment auspices, most migration 1s eliminated as a
factor of change. However, the international

migration of other natives is a factor that is ig-
nored. The rates are based on the further as-
sumption that the mortality level and pattern of
changes in net census undercounts for the native
population and the foreign born population are the
same, The mortality of the foreign born is prob-
ably higher than of the native white population,
so that use of native white survival rates for the
foreign-born population probably overstates the
number of survivors and thus understates the num-
ber of in-migrants. Nothing definite can be said
about the differences in patterns of net census
undercounts of the two nativity groups. The method
also assumes that there was no shift in the re-
porting of nativity between the two censuses. If,
in fact, there was & shift in reporting from for-
elgn born in one census to native in the next, the
rates based on the native population will encom-
pass such "passing® as one element of census error.
These rates will exaggerate the number of foreign-
born survivors as they imply &a gain through pass-
ing; whereas, 1in fact, there was a loss to the
foreign born. They will also exaggerate the num-
ber of native survivors in areas where there are
few foreign born inasmuch as there can be little
passing 1if the foreign-born population 1is nearly
nonexistant., Consequently, the use of native rates
tends to overestimate survivors and, hence, to
underestimate in-migration (or overestimate out-
migration).

Methodological variations and problems.--The
possible errors of estimation arising from the use
of national census survival rates computed from
the native population recommend the computation of
rates based on the total population, less net (al-
ien) immigration, for the decade. Census survival
rates based on the total population rather than
the native population have the possible advantages
of avoiding the assumption that the mortality
level and the intercensal change in the pattern of
census errors are the same for the native popula-
tion and the foreign-born population and of elimi-
nating any error arising fromany intercensal shift
in the reporting of nativity in the censuses. On
the other hand, the basic assumptions of the meth-
od relating to the similarity of the intercensal
change in the pattern of net census undercounts,
and of mortality in the local area and in the na-
tional area, remain; these assumptions may not
apply too well 1in areas where the proportion of
foreign-born persons 1is quite different from that
in the country as a whole. The rates based on the
total population, less net immigration, will be in
error to the extent that the estimates of immi-
grants are in error and the basic assumptions do
not satisfactorily apply.

As mentioned earlier, the assumed net migra-
tion total for all ages to which the distribution
of preliminary estimates of net migration by age
was adjusted was obtained by the vital statistics
method. The assumption made is that the estimate
of net migration for all ages derived by the vital
statistics method is more reliable than the esti-
mate for all ages derived by summing the estimates
over the age range secured by the census survival
rate method.)® Whether this is indeed the case is
debatable. In the vital statistics method net
migration is estimated as a residual, or more spe-
cifically as the difference between the 196C Cen-
sus count and the population expected 1in 1960 on
the basis of the 1980 count and birth and death
statistics for the decade. In this method any in-
crease or decrease in the amount of net census
undercount from one census to the next is combined
with net migration. If the absolute amount of net
underenumeration in a population 1is the same or
nearly the same in two censuses and there is 1it-
tle or no error in the estimate of natural 1in-

crease, the estimate of net migration tends to be

'0 See Eldridge, reference 3; Hamilton, reference
4; and Tarver, reference 13. Eldridge and Tarver
conducted "tests" of the census survival rate method
against the vital statistics method by comparing re-
sults obtained by the census survival rate method with
estimates obtained by the vital statistics method for
States, 1950-1960.



accurate. Nationally it appears that this was
approximately the case.*! If, on the other hand,
the amount of net undercount in a population de-
creased substantially between 1950 and 1960, there
would be an upward bias 1in the vital statistics
method. (Reasons were cited earlier for suspect-
ing that the census survival rate method has a
downward bias.)

Another question 1is whether the rates should
be applied on a forward basis by multiplying the
earlier population by the rates (as shown in the
example in table A), whether the rates should be
applied on a reverse basis by dividing the later
population by the rates, or whether an average of
these two different methods should be preferred.!®
The forward procedure fails toallow for the deaths
of persons who migrated into areas which gained
from net in-migration and hence understates net
in-migration to these areas. The method also makes
excessive allowance for deaths of persons who mi-
grated from areas which lost population from net
out-migration and, hence, understates net out-
migration from these areas. The reverse procedure
has the opposite biases. An average of the for-
ward and reverse procedures has been proposed as a
means of reducing the biases noted. In general,
however, the error in the estimates by the forward
method 1is small except at the older ages 1in the
areas heavily affected by migration.

In some studies the possibility of adjusting
national census survival rates for variations in
mortality rates from area to area has been pro-
posed and applied.*®  With the historical conver-
gence of mortality levels among areas, the need
for this adjustment has become less. Furthermore,
test calculations which have been made suggest
that this apparent refinement in the method is not
particularly useful. Separate census survival
rates have been computed by Eldridge for the popu-
lation born in each of the nine census geographic
divisions on the basis of 1950 and 1960 Census
tabulations on the division-of-birth of the popu-
lation by age.'*

Residual estimates of net migration calculated
by use of national census survival rates are sub-
ject to considerable error as & result of the com-
bined effect of the factors previously mentioned.

1% Conrad Taeuber and Morris H. Hansen, "A Prelim-
inary Evaluation of the 1960 Censuses of Population
and Housing," Demography, Vol. I, 196h, pp. 1-1k.

'2 see Siegel and Hamilton, reference 12; Lee and
Bowles, reference 7; and Tarver, reference 13.

13 See Lee and Bowles, reference 7; Price, refer-
ence 11; Lee and others, reference 8; Tarver, refer-
ence 1lk.

% See Eldridge, reference 3.
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Hence, such estimates should be taken to indicate
only approximate magnitudes and small diffcrences
between estimates should be disregarded.?®®

SOURCES AND DERIVATION

In general, these 1950-60 national census sur-
vival rates were computed by dividing the popula-
tion of the United States in a given age group in
1950 into the population at the age group 10 years
older in 1960, For example, the number of white
males 10 to 14 years old in 1950 was divided into
the number of white males 20 to 24 years old in
1960. For use in estimating net migration (inter-
national and internal combined) at the regional or
local level, the national census survival rates
themselves should reflect the effect of all fac-
tors of change other than migration, specifically
mortality and changes in net census undercounts,
and exclude the effect of any net immigration as
far as practicable. (Net internal migration is of
course not a factor at the national level.)

Two modifications were made in the population
counts from the censuses to accomplish this. First,
estimates of net alien immigration by age cohort,
sex, and color from 1950 to 1960 were subtracted
from the total population by color in 1960. Simi-
larly, estimates of Negro alien immigrants by &age
cohort and sex from 1950 to 1960 were subtracted
from the Negro population in 1960. Secondly, the
population employed 1in computing the rates wes
given as broad a coverage as possible. The rates
were based on the sum of all population covered by
the 1950 and 1960 Censuses except the Trust Terri-
tory of the Pacific Islands, small outlying areas,
and the category of “other citizens abroad."®
Thus, the population includes not only the United
States as defined in 1960 (50 States and the Dis-
trict of Columbia) but also Puerto Rico, the Vir-
gin Islands, Canal Zone, American Semoa, Guam, U.S.
Armed Forces abroad, civilian employees of the U.S.
Government abroad, dependents of the last two cat-

egories, and crews of merchant vessels. The sta-
tistics on Armed Forces abroad employed here are
the census counts, not those derivable from De-
fense Department data.

This broader coverage eliminates from the

census survival rates muchof the internation&al mi-
gration of U.S. natives and of U.S. citizens inas-
much as the population at both ends of the decade
is so defined as to include as many American

'5 See Price,
ence 6.

16 These categories were omitted only because most
of the necessary data were not available.

reference 10, and Kripalani, refer-
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natives and citizens as possible wherever they are
to be found throughout the world. The Censuses of
1950 and 1960 classified as native those born in
the United States, Puerto Rico, and other outlying
areas, as well as those born abroad of American
parents.

For certain population groups the cross-clas-
sification of age, color, and sex had to be esti-
mated. Color by age and sex was recorded for all
categories except Puerto Rico and Armed Forces
abroad in 1960, and Armed Forces and civilian cit-
izens abroad in 1950. For Puerto Rico in 1960, it
was assumed that each age-sex group had the same
percent nonwhite as in 1950. Armed Forces abroad
in 1950 and 1960 and civilian citizens abroad in
1950 were reported by (1) color and sex and (2) age
and sex, but these distributions were not cross-
classified. The cross-classification for the Armed
Forces was estimated from information on the age,
sex, and color composition of each of the armed
services obtained from the Department of Defense.
For civilian citizens abroad in 1950, the age dis-
tributions of the white and the nonwhite popula-
tions were assumed to be the same as for the two
combined.

Nativity by age, sex, and color was reported
only for the United States (including Alaska and
Hawaii) in 1950 and 1960, and that was on a sample
basis except for complete counts for Alaska and
Hawail in 1950. The sample counts were adjusted
to a complete-count basis by applying to each group,
by age, sex, and color, the ratio of the complete
count to the sample count for the sum of the na-
tive and foreign-born populations for that group.
For Puerto Rico 1in 1960, nativity was also re-
ported by age and sex (but not color) on a sample
basis. The native population of Puerto Rico was
adjusted to a complete-count basis in the same way
as was the United States population and then dis-
tributed by color 1in proportion to the distribu-
tion by color in 1950.

For the other outlying areas in 1960, and for
Puerto Rico and the other outlying areas as well
as the Armed Forces and civilian citizens abroad
in 1950, nativity was reported by sex and color
only. Each sex-color group for the native
foreign-born populations separately was assumed to
have the same age distribution as the sum of the
native and foreign-born populations for that group.
When the census survival rates for the native pop-
ulation were prepared, not all the 1960 Census
tabulations for the U.S. civilian population abroad
were yet available.'? The tabulations that were
available were in the same detail as for 1950, and
the adjustments were made 1in the same manner. As
a consequence, the estimated color distribution

and .

for the native population 1is not entirely consis-
tent with that for the total population, estimated
later.

The Negro population was tabulated by age and
sex in 1950 and 1960 on a complete count basis
only for the Virgin Islands and on a sample basis
for the United States (excluding Alaska and Hawail
in 1950), although the total number by sex is avail-
able from the complete counts.'® The distribu-
tions were adjusted to a complete-count basis in
the same way as were the distributions of the na-
tive population. The ratio of the complete count
to the sample count for the nonwhite population
was applied to each age-sex group 1in the Negro
population, and the resulting figures were adjusted
pro rata to the complete count total for each sex.

The Negro population was reported by sex, but
not by age, for Puerto Rico, Hawaii, and the Armed
Forces abroad in 1950 and for U.S. civilians abroad
in 1950 and 1960. The Negroes 1in Hawaii in 195C
were assigned the same age distribution as they
had in 1960, For the other categories, the Negro
population was assumed to have the same age dis-
tribution as the nonwhite population. The Negro
population of Puerto Rico and Negro Armed Forces
abroad in 1960 were assumed to comprise the same
proportion of the nonwhite population as in 1950.'%

The estimates of net alien immigration by age
cohort, color, and sex, from 1950 to 1960 used in
calculating the survival rates for the total pop-

'? Tabulations of the U.S. population abroad in 1360
by (1) color and sex and (2) age and sex were first
published in 1960 Census of Population, General Popu-
lation Characteristics, United States Summary, Final
Report PC(1)-1B, 1961, tables 43 and 45, and by (3)
nativity and color in ibid., General Social and Eco-
nomic Characteristics, United States Summary, Final
Report PC(1)-1C, 1962, table 67; tabulations of U.S.
civilians abroad by (4) age, color, and sex (5) race
and sex, and (6) nativity, age, and sex were published
in ibid., Selected Area Reports, Americans Overseas,
Final Report PC(3)-1C, 1964, tables 1, 2, 4, 9, and
11. Items (1), (2), and (3) are now also awailable
in ibid., Vol. I, Characteristics of the Population,
Part 1, United States Summary, 196k.

'8 In each census, age distributions from more than
one sample were published. The distribution chosen
for 1950 was the one published in 1960 Census of Pcp-

ulation, Vol. I, Characteristics of the Population,
Part 1, United States Summary, 1964, table 158; that
for 1960 was the one published in 1bid., Subject

Reports, Nonwhite Population by Race, Final Report
PC(2)-1C, 1963, table 1.

19 Mixed and other races in the Virgin Islands, all
nonwhites in the Canal Zone, and other races in Guam
were counted as Negro. It was assumed that there were
no Negroes in Alaska in 1950 or in American Samoa in

1950 or 1960.




ulation were those published in Current Population Islands, &as tabulated by the Natlonal Center for
Reports, Series P-25, No. 310. That report should | Health Statistics; births in the Canal Zone, Amer-
be consulted for an explanation of the derivation ican Samoa, and Guam, as reported by the Terri-
of those estimates. The estimates of alien Negro torial govermments; and births to Americans abroad
immigration by cohort for the decade are the sums | as registered at American embassies, legations,
of annual statistics of Negro immigrants by age, and consulates.

sex, and year of entry, &s shown in the Annual Re- 2. Births as above plus estimates of un-
port of the Immigration and Naturalization Service. registered births in the United States, Alaska,

For cohorts born between 1950 and 1960 (and end Puerto Rico.

under 10 1in 1960), the tables show two sets of | Where a cross-classification by color and sex for
census survival rates differing as to coverage, as births was missing, as for the outlying areas and
follows: for Americans abroad, it was estimated on the ba-

1. Births in the United States (including | sis of census counts of children under 5 and other

Alaska and Hawaii), Puerto Rico, and the Virgin | information.
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Table 1,--CENSUS SURVIVAL RATES FOR THE TOTAL POPULATION OF THE UNITED STATES, BY COLOR AND SEX, FOR 1950 TO 1960

(Based on the entire population covered by the 1950 and 1960 Censuses, except Trust Territory of the Pacific Islands

and "other citizens abroad.,”

For detailed definition, see text)

Age of cachort A1l classes White Normwhite
Age in 1950
(or birth date) Age in 1960 Total Male Female Total Male Female Total Male Female

Born Apr. 1, 1955 to 1960: Under 5 years:
Fased on registered births| .cecceieevceeccecccccns £959012 +951560 966841 966232 959315 973529 »919307 9081305 «930587
Based on total birthsles.| .eeeen.s +947031 «929746 «954682 «958971 952103 «966218 «883440 +872999 +894142

Forn Apr. 1, 1950 to 1955: 5 to 9 years:

Basedon registered births| seceeeceevocsccceccecns «956436 +948639 +964639 »958989 »951241 «967075 941278 £922310 «950430
Bised on total birthelees| eeeeivesienseacionaans £939721 «932151 2947683 2948269 «940709 956262 «891124 «882629 899783
Urder 5 years, 1.,019725{ 1.017020| 1.022534(| 1.016919| 1.014319| 1.019633| 1,038837( 1.035744| 1,041954
5 %09 years,. «987918 «981170 «994903 990763 .982584 »998235 908416 964285 0972542
10 to 14 years. 2963345 +945864 2981480 $972266 «957979 987143 905633 «866405 «945358
15 t0 19 years.. +989183 975662 | 1,002895 «993015 «921871| 1.004402 2962747 «931495 992806
2 t0 24 years «999510 995916 | 1.002023| 1.001859 998133} 1,005546 «981971 $978462 «985104
25 to 29 years 992511 «989180 «995711 +994439 +990874 .99788E $977164 975287 +978876
20 to X years.. «986082 «985370 +986763 +9RE923 .985196 +988400 «973865 986928 971612
35 to 39 years.. 2948344 949550 947175 «955102 954463 #955725 «893155 «908115 «879436
) 10 4 yearsSeeiaeccsceses| 50 10 54 years.iceeass «925976 «917160 +934728 «931692 +922057 941273 «875837 873873 877760
45 to 49 years,. «| 55 to 59 years, 916818 .R94858 +934782 4922354 «902771 «941949 +863257 «B64LEL .872039
50 to 54 years.. «| 60 to 64 years, +853888 «816504 +891239 .860909 «823171 £898496 # 784426 «7510665 818195
55 10 59 yearsa.. «| 65 to €9 years. +859476 +802412 «917042 .852807 «797119 +908701 939464 «863734 | 1,021041
£ t0 €4 years,,.. o 70 to 74 years, 776462 714280 839136 772650 + 709896 «835640 827126 «770880 887013
o| 75 to 79 years, »608023 558779 654403 616660 +563585 666642 515722 507453 +523519
0 10 74 yearse.... «| 80 to 84 years... $4E1477 «406858 «511466 $4EL3L9 £ 408277 «515176 423245 #387755 459286
75 years and OVereseesseess| 85 years and overi..... #241403 +208035 »268938 +238194 +204158 +266080 +280192 «258423 #312197
65 years and OVET..eeesvees| 75 years and over..... 2452019 2410550 489214 +453990 410846 «492475 « 427821 +407048 «4lT748
70 years and OVeTesceesosse| B0 years and overse... $ 344658 «304017 « 379902 « 344120 #302623 «3798C1 352001 »321850 »381358

1 Births ad Justed for underregistration,

Table 2.--CENSUS SURVIVAL RATES FOR THE NATIVE POPULATION OF THE UNITED STATES, BY COLOR AND SEX, FOR 1950 TO 1960
(Based on the entire populetion covered by the 1950 and 1960 Censuses, except Trust Territory of the Pacific Islands
and "other citizens abroad." For detailed definition, see text
Age of cohort All classes White Nonwhite
Age in 1950
(or birth date) Age in 1960 Total Male Female Total Male Female Total Mele Female

Sorn Apr. 1, 1955 to 1960: | Under 5 years:
Based on registered births| .evcvvevsen. +956296 »948931 +964033 963699 +956939 +970832 915578 904265 $92717T7
Besed on total bArthsless| seveverreocernncnnens «944349 #937150 +951909 «956458 949744 963541 «87985¢ «869116 «890865

Born Apr. 1, 1950 to 1955: 5 to 9 years:

Based onregistered births| secssceecsescscescncns 955473 947654 »963697 +956469 950876 «966497 +937680 .928186 «947367
Based an total birthsl.e.| eveeivrvieienaiennaen. +938775 »931183 2946759 «947755 940250 +955691 +887718 «878735 +896884
Under 5 years., 10 to 14 yearse.eceeess| 1.020131( 1.017443| 1,022923| 1,017659| 1.015046| 1.020387| 1.,036928 | 1.034043| 1,039851
5109 years.,e. 15 to .988343 »981087 «995855 .991585 983957 «999525 $ 966175 +9€1046 «971293
10 to 14 years,. 20 to +961666 +940790 +983312 972161 .954888 4990142 893872 842364 +939852
15 to 19 yenrs.. 25 to 991261 974366 1,008372 997443 ,983692 1 1.011482 948743 »908123 «987647
20 to 24 years.. 30 to 1.004158 2999938 | 1.002730C(| 1,007835| 1.004066| 1.011585 2976871 «9A7367 +985273
25 to 29 years., 35 to «996325 992039 +99949¢ «999315 996207 | 1.002341 «972916 $9CT256 +978030
3 to 34 years.. 40 to «989116 .988498 «989712 990846 +989334 992319 974510 «981098 968648
35 to 39 years,. 45 to 950431 951017 2949861 .958505 2957672 +959323 886704 «896155 «878176
40 10 44 yeBTSeeesevssseses| 50 to 0929420 «919698 «939066 «936810 +926786 +946802 «868430 .859920 876560
45 to 49 years,. «| 55 to +921889 +901548 942070 929917 »908087 «951627 +858259 +849159 +867119
50 to 54 years,. | 60 to «859396 »821552 «896663 »869310 +831232 «906709 . 773583 4738825 »808596
55 to 59 years,. of 65 to .871109 +810744 2930080 864663 »805722 #921791 «935895 «859080| 1,017121
60 to 64 years,. «| 70 to «790008 $722713 «854147 «787361 «719278 +851780 +818364 « 757957 «880599
65 to 69 years,. | 75 to +623372 +568959 #672037 2637394 »578121 690237 505678 «493253 «517091
70 to 74 years,. «| 80 to 473904 414745 «526001 479691 418877 532656 412862 «373951 451355
75 years and over.. «| 85 years and overs.... »251096 +215187 279796 248208 »211582 #277083 +283014 251655 «312150
€5 years and OVereeescsesse| 75 years and OVeTe.soe 464289 .418188 503915 468918 420770 509926 J4619414 394420 442891
70 years and OVeTesessesses| 80 years and over..,.. +3555C0 +311219 «392457 356449 +311327 #393722 «345243 311243 377798

! Births adjusted for underregistration.
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Table 3,~~CENSUS SURVIVAL RATES FOR THE TOTAL NEGRO POPULATION OF THE UNITED STATES, BY SFX, FOR 1950 TO 1960

(Based on the entire population covered by the 1950 and 1960 Censuses, except Trust Territory of the Pacific Islands

and "other citizens abroad."

For detailed definition, see text)

Age of cohort

Age in 1950 Aee 1n 1960 Total Male Female
(or birth date) g

Born April 1, 1955 to 19¢€0: Under 5 years:

Based on registered birthSeeeceese]| covececrasesocsccassoscsscesvcscene «920256 2908953 £931817

Based on total birthslese.ueeeese| eosveseceeceerseresesisssnsonnnonne .883736 872884 2894835
Born April 1, 1950 to 1955: 5 to 9 years:

Based on registered birthSeseceee| sesccesssessescscessessssscscsssons .939931 #930085 0949958

Based on total birthsleiiieeeeees| vocvererseneesiosniieneensenioonnes 888854 879550 +898338
Under 5 years.. 10 to 14 years.isees. 1.038908 1.035789 1.042041
5 to 9 years... 15 to 19 2965374 958866 2971848
10 to 14 years... 20 to 24 897133 »852201 2942238
15 10 19 yearseseess 25 to 29 954922 915437 4992543
20 to 24 years.. 30 to 34 978255 970716 2984831
25 10 29 yearSeseccss 35 to 39 »969990 966925 972722
30 to 34 years...... 40 to 44 2974148 981092 »968036
35 to 39 years.. 45 to 49 .886500 902055 872744
40 10 44 yearSeueesesscccessccecscene| 50 10 54 yearSeeccecesececeeccssnes +866678 863539 #869616
45 10 49 YeBrSeeesseessecsscccssccsses| 55 10 59 YOATrS.seeteassscassesssens 845566 .843140 .8LTRS2
50 to 60 to 64 #778023 « 743304 2812725
55 to 65 to 69 .943938 866617 1.0255%
60 to 70 to 74 .831374 o T7L597 .882933
65 to 75 to 79 « 510000 «499198 #519775
70 to 80 to 84 420576 +383565 2456572
75 years and OVETesssscscocsscesscece| 85 years and OVereeeseescesscsccnscs #285243 $256123 311515
65 years 8Nd OVerecescssscccsessssscs| 75 YEArS BNA OVeTesereccsasancosscse 424484 401755 o 445418
70 years 8nd OVeTessesssessssccsccces| 80 years and OVerecescecesecccsoncs » 350065 2318401 »379680

1 Births adjusted for underregistration,
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Appendix

ADJUSTMENT TO ASSIGNED TOTAL

This note explains the procedure employed in
the illustrative example (table A) to adjust the
preliminary estimates of net migration by age to
an independent, assigned total for all ages., In
this case, the preliminary distribution was ob-
tained by the census survival rate method and the
assigned total by the vital statistics method., If
it appears that the vital statistics method gives
8 better estimate of net migration for the total
of all ages than does the sum of the estimates for
the separate age groups, then the estimates for
each age group should be improved by adjusting the
distribution by age to sum to the independent total,

Commonly, with demographic data, the adjust-
ment ismade by distributing the difference between
the assigned total and the sum of the initial
distribution 1in proportion to the original fig-
ures, If, however, the initial distribution has
both negative and positive 1items, a single pro
rata adjustment of this kind will be larger than
required and may distort the original data. If
the net adjustment is positive, a pro rata adjust-
ment will increase Dboth the positive and the neg-
ative items (i.e., inflate them). The adjustment
of the negative items will be in the wrong direc-
tion, merely offsetting some of the adjustment in
the positive items, which had been given an ex-
cessively large adjustment.

There are several alternatives to & pro rata
adjustment of this kind. If the data were avail-
able, the difference between the assigned total
and the sum of the items in the initial distribu-
tion could be distributed in proportion to the age
distribution of the population of the estimate
area at either the beginning or end of the esti-
mete period, or to the estimate of the age distri-
bution of gross migration for some other area, &s
for example, the entire United States.

A simple mathematical alternative has been
employed in the illustrative example. This method
may be termed the "plus-minus adjustment procedure."”

Let:
T be the independent total
P be the sun of the positive items in the
distribution
N be the sum of the negative items in the
distribution, with sign omitted.

Then, P-N is the algebraic sum of the preliminary
distribution and P+N is its absolute sum without
regard to sign.

Compute an adjustment factor F such that:

T-(P-N)
F= P+N

The adjustment factor for each positive item is
1.0+ F; the adjustment factor for each negative
item is 1.0 — F. The sum of the adjusted 1items
will add to T, the independent total. The amount
of adjustment 1is a type of minimal adjustment to
achieve the required total.

In the illustrative example:

T is 75,756
P is 76,844
N is 2,782

75,766 — (76,844 — 2,782) _
76,844 + 2,782 -

Therefore, F =

75,756 — 74,062

=0. 7
79,626 0.021274

Hence, the adjustment factor for the positive items
is 1.021274, and the adjustment factor <for the
negative items is 0.978726.

There are several limitations to this method.
One is that the amount of adjustment depends on
the class interval chosen. If the data had ini-
tially ©been grouped 1in 10-year intervals rather
than H5-year 1intervals, the final estimates for
10-year age groups would have been different from
those indicated for these groups in table A.

Another limitation 1is that in the highly un-
likely case that the required adjustment in the
total exceeds the sum of the preliminary estimates
without regard to sign, the procedure described
gives untenable results. Apart from the question
raised with respect to the adequacy of the dis-
tribution or the assigned total, this situation
may be handled satisfactorily by an arithmetic
translation of the numbers in the initial distri-

bution (e.g., adding a selected constant to each
value) and then applying the plus-minus adjustment
procedure.
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