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FOREWORD

The following article by P. K. Whelpton is being published to meet the
need for a conaistent time series of dirth data corrected for incomplete-
ness of birth registration and for States not in the birth.registration
area prior to 1935. The National Office of Vital Statistica has released
estimates of the mmber of births in the United States corrected for under-
registration for each year since 1935, based on relationships determined
through the 1940 Test of Birth Regletration Completeness., Ths eatimates
for earlier years and the adjusted series of age~-specific and birth order
rates prepared by Mr, Whelpton ares of ocutstanding importance far ‘the inter-
pretation of fertility trends. It is belioved that they will be of comsid-
erable valus to sgencies and individusls warking with vital statietice pub-
lished by this Office.
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Only since 1933 has the birth-registration area
been Natiom-wide, Not until that year was the Naticnal
Office of Vital Statistics® able to collect a copy
of each birth certificate f£iled in the entire United
States, and to yublish reports based on births in the
Nation as a whole, When the birth-registration area
was organized in 1915 it included only 10 States (all
in the North and Eest) end the District of Columbia,
an area wvhich contained barely 30 percent of the Na.
tion's pecple and a emaller propartion of their births,
One or more States were added in most years from 1916
to 1932, and the forty-eighth State wes admitted at
the beginning of 1933. Prior to 1915 a few States,
mostly in the Northeast, had been registering births
and publishing reports besed on this material. In
some of them the first birth-registration law had
been enacted almost a century earlier, and the re-
cording of births had became relatively complete. In
others this was & pmew undertaking, not well estab-
lished.

In the early years of the registration area, the
birthe Iin the nomregistration States comstituted a
large majority of thoee whose mumbera were unknown,
With the growth of the area this group was in time
outnumbered by the births in the registration States
vhich were not reported to the proper authorities,
Prior to 1940 there was little direct informatien
about the mmbers and characteristics of these births.
In that year, however, tests were conducted in ‘con-
nection with the Census of Population which are be-
lieved to show fairly accurately not only the total
number of unrecorded births in warious States and
cities, Wt their dlstridution 'bg color, age of mother,
and certalin other categories.

During recent years a demand has developed for
estimdtes of the mmbers of births end the hirth rates
in the entire United States prior to the time when
the birth-registration area hbeceme Wation-wide. In
the absence of such information it was often assumed,
implicitly if not expliclitly, in discussions of
national fertility trends that the birth rates for
the expanding registration area were typlcal of those
for the entire United States. Unfortunately, this
esgumption led frequently to erromesous conclusions,
for fertility was substantially lower in the birth-
registration aree than in the remainder of the Nation,

1The National Office of Vital Statistics was
formed 1n 1946 when the Division of Vital Statiatics
of the Bureau of the Census was transferred to the
Public Health Bervice.

2grove, Robert D., "Studies in Completensss of
Birth Reglstration, Part I, Completeness of Birth
Reglstration in the United States, December 1, 19539
to March 31, 1940," Bureau of the Census, Vitel Sta-
tistice—Special Reparts, wol, -17, Ko, 18, 1943.

and fertility trends for the area had an upward bias
owing to the eddition of States. 1In fact, froa 1915
{when the birth-registration area was organized) to
1933 (when it was completed) there was generally a
direct relation between the fertility rate of a State
and the year when it was admitted to the registration
area. )
A demand has developed aleo for estimates of
the total number of births.-unregistered as well as
registered—and for the corresponding birth rate. In
attempting to determine the number of children of
the age to start school during the next 6 years, for
example, it 1s obviouely necessary to compute the
number of survivors not only from thes babies vhose
births were registered, but also from those vhose
births were not registered. Mareover, there hae been
a wldening recogniticen of the fact that the increase
since 1933 in the number of registered births and in
the rate based on these births, while resulting mainly
from a riee in fertility, reflects an improvement in
the completensss of birth registration.

Estimates of the number of births and the crude
birth rate, by race, adjusted for incomplete regis-
tration, for the entire United States during each year
gince 1935 have been published previously by the Na-
ticnal Office of Vital Statistice.® Ths most widely
used estimates for earlier years probably are thoee
prepared by the writer and published first in 1933.*
They are for (a) total births and white birthe (and
the corresponding crude birth ratee) in 1910 and sub-
sequent yoars, and (b) birthe to native vhite, fareign-
bern vhite, and nonwhite women beginning with 1920,
Because of information which has becomes available
Bince their preparaticn (e.g., the results of the
1940 test of registration), these estimatea have
needed to be improved and brought into line with those
for later years mentioned above. This repart presents
the results of such an undertaking, Revised estimates
of the mumbers of births in the years from 1909 (or
1917) to 1934 are shown in the right-hend pansl of
table 1, together with the estimates for later years
mrepared by the Naticnal Office of Vital S8tatistics.
Crude birth rateas (i.e.,, birthe per 1,000 persons)
based on these births are shown in the left-hand
panel of the same table, The procedure followed in
making the estimatea ie described in section I of the
sppendix,

SNational Office of Vital Btatiptics, "Vital
8tatistics of the United Btates, Part I," 1946,
p. XXII, Govermment Printing Office, Washingtem, D.C.,
13948,

“Thompson, Werren 8., and Whelpton, P. K., "Pop-
ulaticn Trends in the United States," p. 266. Recent
Social Trends Monographs, McGraw-Bill Book Company,
Inc., New York, 1933,
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The large decline in the number of births from
1921 to 1933, and the unprecedented increase since
the end of World War II, stimlated intereet not only
in the changes in numbers of births and crude birth
rates by race end nativity of mother in the entire
United States, but also in the changes in birth rates
by age of mother or crder of birth of child, e.g.,
births to native white women aged 20-24 per 1,000
women In this group, or first births per 1,000 native
white women aged 15-44. To meet this need, estimates
are presented here of the numbers of births in the
United States to native white and to nonwhite women
by age of mother, together with rates computed from
these birtha,® The series for births to native white
women cover the years from 1920 to 1948; those for
births to nonovhite women are for 1930 to 1%48. The
births are shown by age of mother in table 2 and by
order of birth of child in table 4; the rates based
on these births are shown in tebles 3 and 5. A de-
tailed description of the method of estimating is
contained in section II of the eppendix.

The accuracy of the estimates,—Useres of the
estimates in tables 1 to 5 should keep in mind the
fact that they are approximations to the true mmbers
and not the true numbers themselves, For each year
aince 1915, when the birth-registration area was
established, the number of births recorded in that
area has been known, but it has been necesaary to
estimate the number not recorded. It is believed
that the estimates for 1935 to date, which were made
previously by the Naticnal Office of Vital Statistics,
and those for earlier years, which are shown here
for the first time, are as good a8 any that could be
made from the available data, But it is realized
that the estimated total nymber of birthe in the
reglstretion area, adjusted for incomplete reporting,
may differ from the true figure by as much as 1 or 2
percent far each yeer since 1940, and by margins which
increase gradually for earlier years and may amount
to 5 percent for 1910.

The estimated numbers of white births should be

8lightly more accurate than those of total births, |

because the tests for completeness of registration
have shown that a larger proportion of vwhite than of
nonvwhite births have been récorded. The estimates far
births to foreign-born vhite women probebly are
8lightly less accurate relatively than those for
births to all women, white women, and native white
women, because they were obtained by subtracting the
estimates for birthe to native white women from those
for births to all vwhite women., A slightly different
procedure was followed in adjusting theee two series
for incomplete registration in some years, that for
all vwhite births ignoring changes in the percentage
distribution of births by age of mother, and that for

SA monograph now being prepared by the writer will
contain much more detailed information for native
vhite women, including, (a) birth probabilities by
single years of age, by parity of women, for each
year since 1920, and (b) cumulative birth rates by
order of birth of child, up to each year of age
reached since 1920, for women grouped by year of
birth. Ezamples of such probabilities and rates are
(a) second births during 1947 per 1,000 one-parity
women of exact age 25 on January 1, 1947, and (b)
third births prior to age 30 per 1,000 wemen born
on January 1, 1900, and living to exact ege 30 (on
January 1, 1930).
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births to native white women taking account of such
changes. (Campare sections I and II of the appendix.)
The effect on the results should be small, however,
for in no year did the allowance for the age changes
raise or lower the over-all percentage of births
registered by more than 0,14 percent. Finally, the
estimated numbers of nonwhite births during the last
few years may be sbove or below the true figures by
as much ss 3 to 4 percent; those for the early 1920's
may he too high or too low by as much as 8 to 10
percent. The possibility of error is larger for
these births than for white births because the pro-
portion not recorded is larger, and the information
regarding underregistraticn presumably is less reli-
able.

. Although the biases in the estimates of the total
numbers of birthe during recent years are believed
to be small, two of them should be considered briefly.
First, the estimates may be below the true figures
because the test of the completeness of birth regis-
tration, made in 1940, may have exaggerated slightly
the proportion of births recorded. In this test,
information cbtained by census enumerators concerning
infants born between December 1, 1939, and April 1,
1940, was matched against information on birth cer-
tificates; the estimated campletensas of registration
was the percentage of enumerated infants for whom a
birth certificate could be found. Indirect evidence
indicates that approximately 13.4 percenmt of the white
and 26.4 percent of the nonwhite infants under 1 year
of age on the census date were not reported to the
epumerators, and that the omissions may have been
somevhat larger relatively for the infants under 4
months of ege on whoem the teot was based., There are
reagsons for believing that the births of the bables
vho were not reported to the census enumerators were
less likely to be registered than those of the babies
who were included in the census, which would give an
upward bias to the completeness of registration ac-
carding to the test. Fortumately, statistical analysis
indicetes that if such.a bias exists, it i1s small for
the country as a whole amd for most States.®

The second possible bias is that the estimates
for 1935 to 1939 may be below the true figures and
those for years since 1940 above the true figures
because too small an sllowance was made for the im-
Provement in the completeness of birth registration.
It was assumed that the percentage of births recorded
varied only because of changes in the prioportion of
births ocourring in institutions (most of which occur
in hospitals). In other words, the percentage of the
births occurring (a) outside of institutions, and
(b) in institutions, which were recorded, was assumed
to have been the seme In each year since 1935 as it
was according to the 1540 test. In consequence, the
estimated improvement in the completensss of regis-
tration eince 1935 results entirely from a rise in
the percentage of all births which oceuwr in insti-
tutions. It is reasonable to believe that since
140 there has been some improvement in the complete-
ness of registration of births occurring outside of

®Chandra Sekar, C., and Deming, W. Bdwardse, "On a
Method of Estimating Birth and Death Rates and the
Extent of Regletration)' Jowr. of the Am. Stat. Assn.,
vol. 44, No. 245, p. 101, March 1949.

8hapiro, Sem, "Estimating Birth Registration Com-
Pleteness Jour. of the Am, Stat. Assn., vol. 45,
Ro. 250, p. 261, Juns 1950.
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institutions, for during the war years, and s few
prevar years as well, there wes a very great increase
in the mmber of people who had need far proof of date
and place of birth. But since there is no etatistical
basie far proving that such change occurred, nor for
estimating the extent of the change if it 4i1d occur,
it soemed desirable to follow the procedure described,
and call attention to the slight bles which it may have
caused in the estimates, ‘

There is lese basis for eveluating the possible
extent of bilases in the eptimates for years before
1930 then in those for later years. The preliminary
adjustments for wmrecoarded births in the registration
area during 1929 and 1919 and in 10 States in 1909
(explained in the appendix) were based on a method
which proved to give toc small a number of adjusted
births during 1959. In cansequence, the preliminary
edjustments for these 3 years were revised on the
assumption that the ratio between the preliminary
and final adjustment was the same for these years as
for 1939. Unfortunately, there is no way of testing
the validity of this assumption.

It is quite 1likely that the margin between the
true mmbers of total, white, or nonvhite births and
the estimates in tables 1, 2, and 4 becomes gradually
larger far years preceding 1933 not only because of
the lack of direct current information regarding the
completenssa of recording births in the registration
area, but also hecause of the smaller size of the
area. That the error due to the latter probsbly is
small 1s Indicated by a camparison between the number
of births in the entire Nation during 1930 to 1939
estimated (a) fraw births in the current registration
area, and (b) by the procedurs followed in preparing
the estimates for 1909 to 1914, i.e., using the mmbera
of births registered in 10 States and ratios from
census data, As shown in sectiom III of the aeppendix,
the differences emount to cnly 0.1 to 2.7 percent for
all birthe, and to only 0.5 to 2.1 percent for vhite
births. It is believed that the method glves results
far 1909 to 1914 which are approximately as reliable
a8 those for 1930 to 1938,

The accuracy of the estimates of births by aege
of mother or order of birth of child is affected not
only by the assumptions regarding the completeness
of birth registration and the number of births out-
aide the registration area (mentioned above), but
also by the assumption regarding the distribution
by age or order of the births occurring outeide of
the area. The latter were tegted for births to native
vhite women by {a) estimating the number of such
births during 1919-21 by age or order in each of the
registration States, using data far other registration
8tates, (b) adding the results to obtain estimates
for the entire ares, and (c) comparing these esti-
mates with the births in the area, adjusted for in-
camplete recording. This test shows that the method
provides estimates of births by age of mother in the
registration ares which differ from the estimates
based on registered births by less than 2 percent at
age groups 20-24 and 25-29, by less than 4 percent at
15-19, 30-34, 35-39, and 40-44, and by less than 8
percent at 45-49.7 It 1s probeble thet the method
provides equally good results for the States outeide

7As explained in section IV of the appendix, the
percentages are somewhat emaller on the net basia end
samevhat larger on the gross basis. (Bee appendix
table 8.)
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the area. B8ince birthe in these Btates constitutad
less than half of the births in the United States
during 1920, it may well be that the 1920 estimates
Tor the United States differ fram those cbtalnable if
the registration area had besm Nation-wide by percent-
ages vhich are half as large as the faregoing, namely,
by less than 1 percent at age groups 20-24 and 25-29;
by less than 2 percent at 15-19, 30-34, 35.39, and
40-44; end by lese than 4 percent at 45-49. Estimates
for years from 1921 to 1932 should become increasingly
accurate because of the expansion of the registration
area.

The accuracy of the estimates of births to native
white women by arder of birth of child in the non-
registration States was tested in a similar mannar,
The method gave totals for the reglstration area which
differ from the flgurea btased on registered births by
less then 2 percent for first, second, and thirad
birthe; by less than 4 percent for fourth and aixth
births; by less than 5 percent for fifth births; and
by lees than 6 percent for eeventh birthe and for
eighth and higher adsr births (combined). (See section
IV of the appendix.) In consequence, it may well be
that the 1920 estimates for the United States differ
from the figures that would be available if every
State had been In the registration area by percentages
which are less than half as large as the foregoing.
Estimates for years after 1920 should be more accurate
because aof the growth of the registration area.

Two poseible blases in the estimates for births
by order of birth should be mentioned briefly., Firat,

An the 1940 test of the completenees of birth regis-

tration it was not possible to ascertain whether
births of one crder were recarded more or less accus
rately than those of ancther order. In comsequence,
when the registered birthse in a given year were
adjusted to sllow far incomplete reparting, the same
factor was used for births of each order to woemen in
each S-year sge group. It is believed that as birth
order rises there is a small increase in the propartion
of births ocowrring under conditions which are unfavar-
able to birth registration. Bupporting this belief
is the fact that relatively more of the higher order
than of the lower order births occur (a) to couples
in the lower educetional and socioeconomic groups,
who are less likely to appreciate the desirability
of registration, and (b) in less accessible rural
aresas vhere the registretion system functions less
adequately than in urban areas. On the other hand,
registration 1s likely to be less camplete for ille-
gitimate than for legitimate births, and lower crder
births are relatively more mumerous among the former.,
It is probable that this influence is less important
than the other, and that the procedure followed tenda
to exaggerate slightly the number of lower order
birthe and understate the number of higher order
births, It is hoped that the infarmation regarding
the completeness of birth registraticn which it is
plamed to collect in commection with the 1950 Censua
of Population will throw light on the differences by
order of birth end lesd to mare accurate estimates by
birth order in the future.

A second biag in the estimates of birthe by order
may exist because some women report two firet births,
This not only would exaggerate the number of such
births, but would understate the npumber of second
snd subsequent birthe. Most of such misstatements
are believed to occur because a not unimportent
propartion of the women whose first child 1s barn out
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of wedlock try to conceal this birth vhen they marry
later, end hence repart their second birth es a first
birth, their third birth as a second birth, etc.

There may also be some tendency for women who marry

twice to report the first child by the second husband
as a first birth, even though they had one or two
chiléren by the first husband., No attempt hes been

made to reduce or eliminate this bims becasuse little.

information is available about it, and because it is
believed to be relatively small.

The foregoing comments on the accuracy of the

esgtimates should nost leed the reader to conclude
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that they aye not worth using, On the contrary, the
picture they give of events in the United Statee
certainly is much mare-accurate than that given by
carresponding figures for the expanding birth-regis-
tration area, and very probably is quite close to the
truth. Nevertheless, the qualifications should be kept
in mind by users of the estimates when evaluating the
significance of small changes from year to year in the
number of births to, or the birth rate of, native
vhite women (or another group) and small differences
between the rates for the various groups.. This is

especlally true for rates by order of birth. -

SYMBOLS USED IN SPECIAL HEPORTS .
Class or item not applicable (throe dots)e---- _
Data not evailsble (three dashes)emmsesmeweiscsomooconiconamammmmmnes
Quantity 1s zero, in frequency tables (one’ dash)-..--.-.-.--.-..-....--...'. e
Quantity is zero, in rate or percent tables (one cipher Jeeccmeneveeeea. 0

If rate or percent is more than 0 but less than 0.05emcimennseccccnsan

If both frequency and population base are zero in rate or percent
tables (cne dash)ea--eceacccrmcmmacaa

- - - - - - -

-

S o
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TABLE 1,--ESTIMATED BIRTH RATES AND NUMBERS OF LIVE BIRTHS, BY RACE AND BY NATIVITY OF WHITE MOTHERS:
UNITED STATES, 1909-48 :

(AdJusted for underregistration, and for birthe in States not in the birth-registration area., [Estimates
are rounded to the nearest thousand without being adjusted to totals,” wvhich are independently rounded.
Rates per 1,000 estimated midyear population)

BIRTH RATE! NUMBER OF LIVE BIRTHS
EAR A11 A e
races White Nonuhite races Total Native |Foreign-born Nonvhite
mother mother

1948~m=amanan- 25.3 24.3 34.4 3,702 3,173 3,063 10 529
1947 -mmmcmm e 27.0 26.3 33.1 3,876 3,377 3,252 125 499
1946m~rmmmman 24.5 23.8 30,0 3,458 3,013 2,917 96 445
T Y1 S— 20.7 19,9 28,0 2,894 2,487 2,394 92 408
177 PO — 21.5 20.7 28,7 2,969 2,558 2, 460 98 a1
h 17T, SO——— 22,9 22.2 29.3 3,127 2,713 2,605 108 413
Y O S ———— 22.3 21,6 28.4 3,003 2,610 2,497 13 393
L7 P ——— 20.3 19.5 27.7 2,710 2,332 2,224 108 378
1940wnmcvcummm 19, 4 18,6 26.7 2,558 2,199 2,085 114 360
1939-r=mmmm==n 18,8 18.0 26.1 2,466 2,117 1,998 120 349
L] E—— 19.2 18.4 26,3 2,496 2,148 2,016 132 348
P 1. 7 S —— 18.7 17,9 26,0 2,413 2,071 1,931 141 342
1936=mmnmanann 18.4 17.6 25,1 2,355 2,027 1,875 152 328
1935-=emmar=n= 18.7 17.9 25.8 2,377 2,042 1,872 170 334
1934 ~cmeaer=a 19.0 18,1 26,5 2,396 2,058 1,863 195 338
T SO 18.4 17.6 25.5 2,307 1,982 1,776 205 325
1932cmamrmemme 19.5 18,7 26,9 2,440 2,099 1,857 242 341
1931-memmmmee - 20.2 19,5 26,6 2,506 2,170 1,895 275 335
1930-—-crmmre- 21.3 20,6 27.5 2,618 2,274 1,959 314 344
1929w mememae= 21.2 20.5 27,3 2,502 2,244 1,913 331 339
L - I — 22.2 21.5 28,5 2,674 2,325 1,964 361 349
17y J— 23.5 22,7 3.1 2,802 2,425 2,033 391 377
1926wncamma—ae 2¢.2 23,1 33,4 2,839 2,441 2,028 412 398
7L ——— 25.1 24.1 34.2 2,909 2,506 2,062 443 | 403
1924w mmmmmemm - 26.1 25,1 34.6 2,979 2,577 2,098 479 401
DT FR—— 26.0 25.2 33.2 2,910 2,531 2,052 478 380
JT: 77 ——— 26.2 25,4 33,2 2,802 2,507 2,018 489 375
173 P— - 28.1 27,3 35.8 3,055 2,657 2,132 525 398
1920--=-=--~ -— 27.7 26.9 35,0 2,950 2,566 2,047 520 383
1919-mmmmmmeem 26.2 25,5 32,6 2,740 2,387 1,842 545 353
1918-mmmmmme o 28.6 28,0 33,2 2,948 2,588 1,968 601 360
1917w mmmm——— 28.5 28,0 32,9 2,944 2,587 1,936 651 357
1916-mmmemmmmm 29.1 28,5 — 2,964 2,599 - — -—
1915 snaunnn= 29.5 28.9 -— 2,965 2,594 -— -—— -
1) 7 P— 29,9 29,3 ——— 2,966 2,588 — ——— -
1913-—mmamem- 29.5 28,8 —— 2,869 2,497 -—- - -
LT § 7 —— £9.8 29,0 . 2,840 2,467 - — .
X b E—— 29.9 29,1 -— 2,809 2,435 - - -
P} 1 T— 30.1 29,2 - 2,777 2,401 -— won -
1909-mmmmmmue= 30,0 29,2 — 2,718 2,344 . —— -

lpor 1947-48, based on populations excluding armed forces overseas; for 1940-46, based on populations
including armed forces overseas.
NOTE. —The estimates for sll races, total vhite, and nonwhite for 1935 to 1948 are from "Vital Statis-

tics of the United States, Part I, 1948," table Y, National Office of Vital Statistics, Goverrment Print-
ing Office, Washington, D, C., 1950, All other estimates were made as described in the text or appendix.
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TABLE 2.—ESTIMATED NUMBERS OF LIVE BIRTHS, BY AGE OF MOTHER, FOR NATIVE WHITE WOMEN--1920 TO 1848, AND
FOR NONWHITE WOMEN—1930 TC 1948: UNITED STATES

{Ad}usted for underregistration, and for hirthe in States not in the birth-registration area.
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rounded to the nearest thousand without being adjusted to totals, which are independently rounded)

Estimetes are

AGE OF MOTHER'

TEAR ALl 15-19 20-24 25-29 30-34 35-39 40-44 45-49
ages years years years yeare years years years
NATIVE, WEITE
1948cccccccanacaa 3,063 344 1,012 ar3 520 248 63 4
194 7Tmmm e ———— 3,252 343 1,078 942 556 264 65 4
1946mmmmmm—————— 2,917 256 945 " 858 534 258 63 5
1945 e e 2,594 217 7086 688 4786 241 _ 61 5
1944 mmc e 2,460 238 776 704 455 225 58 4
1943 cacrunan e 2,605 277 841 760 454 213 55 4
1942mmmcmc - 2,497 277 846 723 409 187 - B0 4
194lecc e 2,224 256 732 635 372 175 50 5
1940rcercenreanee 2,085 245 672 589 354 170 51 S
1939 cemmmmm———— 1,998 241 642 555 335 168 51 5
1938 m e 2,016 247 659 551 330 169 54 5
j 1 X S ——— 1,931 238 €29 sea 314 168 54 6
b 1 {- T — 1,875 227 605 504 305 171 57 6
1935 e - 1,872 229 594 499 305 179 61 6
1934m e —————— 1,863 224 584 495 311 179 €3 6
L .3 SO - 1,776 212 549 470 296 180 63 6
1932-mmemammean - 1,857 225 577 482 310 191 65 6
193)cacnn ———————— 1,895 233 590 486 37 197 &5 7
1930w rmam-— - 1,959 248 611 494 330 202 67 7
i R:7-]: N——— — 1,913 239 593 485 322 201 66 7
1928 ccccme= 1,964 245 600 493 340 210 69 7
1927 mmmm e ——— 2,033 254 611 512 357 219 73 7
j 2 [ S —— 2,028 251 601 518 360 217 73 8
1925 recercrnumna 2,062 250 604 534 367 223 76 8
1924mmmmcmmcme e 2,098 249 821 544 373 226 77 8
1923 mmmmme————— 2,052 231 602 546 367 224 75 a
1922cmmcm e m——— e 2,018 224 593 541 357 220 74 9
192)cmmeem ———— 2,132 241 635 568 369 233 78 9
1920mcm e 2,047 218 620 548 352 223 76 10
NONWEITE
1948cccmmcmm e 529 117 176 117 67 411 11 1
1947 mcmcanmm———— 499 110 164 108 64 40 11 1
Y- T ——— - 445 92 143 98 €l 38 11 1
1945 —— ’ 408 89 124 a7 59 37 11 2
1944 -rrenccnama —— 411 9 129 a7 58 35 10 1l
1943 rcemmmm—a—e 413 99 131 84 54 33 10 1
1942-cmmccarcana= 393 97 126 79 50 31 10 1
194)mcrcmcmm————— 378 94 119 17 48 30 10 1
11Ty RO—— —— 360 es 113 74 45 29 9 1
1930ccm e m—ne——a 349 ar 108 72 43 29 8 1l
1938rmramnammamm—" 548 85 108 72 43 30 9 2
1937—cmmmmcom———— 342 81 108 70 42 30 9 2
1936mrmmomeemaanae 328 75 104 68 41 30 E 2
1935 mmcemm——— - 334 75 1086 69 42 20 10 2
1934—mamna- ————— 338 75 108 €9 45 29 10 2
1933 cancrunaancane 325 71 102 87 44 29 10 2
1932-m=r= —— 341 74 107 70 45 32 10 2
K- 1.3 [ — 335 74 105 - 69 45 31 10 2
1930cercecconenan= 344 76 108 7 45 32 10 2

1Births to women reported as younger than 15 or older than 49 are combined with those to women aged 15-19
and 45-49, respectively. Births to women of unreported age are distributed proportionally.

NOTE.—The procedure followed In making these estimates is described in section II of the appendix.
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TABLE 3.-—ESTIMATED BIRTH RATES, BY AGE OF MOTHER, FOR NATIVE WHITE WOMEN—1920 TO 1948, AND FOR

NONWHITE WOMEN—1930 TO 1948;

UNITED STATES

{Based on birthe in tabls 2, Rates per 1,000 estimated numbers of women of apsoified age, at midy'aar)

AGE OF MOTHER
YEAR 15-44
- 15-19 20-24 25-29 30-34 35-39 40-44 45-49
years® years years years years years yoars yoars
RATIVE WHITE
1948eaemma- ———— - 107 73 195 169 103 55 16 1
1947wrecrerean -———— 1s Y 206 laz 1z 60 17 1
1946w mma—mre————ee os| 52 179 167 109 60 17 1
194G = nennnmn e n~— as 43 133 135 100 §7 17 1
p K- TV RO S— a9 47 147 139 98 55 16 1
1943 emcmmcccnana a5 53 162 149 100 s3 16 1l
1942-ceccm=- —————— 51 53 163 144 92 48 14 1
194l cnmmmanmencnaan ez 48 142 129 as 46 15 1
1940=nwrmememace—m 78 46 13 122 a3 46 15 2
1989-ccasanmmmaa- 76 45 125 118 80 46 15 2
1938cmmmmeameaen—— 78 A7 128 119 8l 47 16 2
193 T ————— 75 45 124 1ns 80 47 16 2
1936-—mmcana ——— 74 44 121 114 79 49 18 2
1935-cmcammenacan 75 44 121 115 8l 51 19 2
1934-mmm=—m ———— 76 43 122 117 85 52 20 2
1933 cer—rcemm—nen- 74 4 118 114 az 53 21 3
1932-c—amcacenmea- 79 44 126 120 as 57 22 3
1}, [ 82 46 131 125 89 59 23 3
b 1)1 o [ ———— 86 50 139 130 9% 62 24 3
L1 T — 86 50 138 130 91 85 25 3
1928-rmnmmmmumenann 20 52 143 133 97 68 26 3
1927 wernonccvenan= a5 55 150 139 103 73 28 3
1926mmsamanacmanan 96 55 151 142 108 75 29 4
1925w —— 100 56 156 147 110 79 30 4
1924emcmmr e m— 104 s7 163 151 114 gz 31 4
1923 mccnnrenerana" 103 54 160 153 116 a3 31 4
) K: [ R — 104 54 158 154 116 a3 32 4
1921-mmemmmem e — 112 60 170 163 124 as 35 . 5
1920=ace-rreasanas 109 55 167 160 122 86 35 5
NHONWHITE
1948emmmrmmr— —ra——— 141 172 255 173 105 71 22 3
1947 rmmmm = 134 161 238 153 102 73 22 3
1946——samc mmcmmem 120 134 207 149 97 72 22 4
1945 mmemmimm————— 111 128 179 133 95 72 22 4
- PR — 112 131 188 133 95 €8 21 3
1943=—mmmmmmmam e 114 142 192 130 93 64 21 3
1948 c—memmm—e—ee 110 138 185 122 88 58 20 3
1941-m===mmm—————— 106 133 177 119 87 56 21 3
1940 mmmmm—————— 102 125 169 | , 116 83 54 a1 ¢
1939-rnmmanmea —— 100 124 161 115 - 81 55 19 4
1938 101 121 161 115 81 57 z1l 5
BT 7 A ———— 99 116 161 113 80 58 22 5
D P 96 108 . 155 bk § 79 57 23 S
1935-mscmmmmmmanan 99 109 159 1ns 84 59 24 5
) 1} 7 — ——a——— 100 108 162 113 91 59 26 8
1933 m e ———m 97 103 153 m 89 59 26 6
Y7 — ——————— 103 109 180 118 94 64 27 7
[T 5 P— ————— 102 108 157 16 94 64 27 6
BT . % M— c——— 106 m 161 120 97 €8 28 7

lpates for age group 15-44 years ccmputedbyrelating total births, regardless of age of mother, to femals
population age 15-44 years.
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TABLE 4.--ESTIMATED NUMBERS OF LIVE BIRTHS, BY ORDER OF BIRTH OF CHILD, FOR NATIVE WHITE WOMEN—1920 TO 1948,
AND FOR NONWHITE WOMEN—1930 TO 1948: UNITED STATES

(Adjusted for underregistration, and for births in States not in the birth-registration area. Estimates are
rounded to the nearest thousand without being adjusted to totals, which are independently rounded}

ORDER OF BIRTH'
YEAR Eighth
First Second Third Fourth Fifth Sixth Seventh and
higher
NATIVE WHITE
pE: T EE R — 1,182 914 460 216 113 65 40 72
1947 —ccmcem o ——— 1,391 896 448 216 115 &7 42 17
1986-mcmcmrc— -~ 1,156 832 418 212 114 67 42 77
1945w nmummeam————— 846 672 379 199 110 67 43 ) 80
1944 rm-mmemmm———— g8l 692 385 200 110 67 43 1
1943 cmam e m e 1,007 732 573 193 109 67 44 ez
1942-—cmmsmm e 1,089 650 - 319 167 96 60 40 77
1941 mmm e mmmem 914 575 295 161 a5 62 41 el1
1940-=—=emcmmcm e 813 545 284 157 95 63 43 85
1930ecmmmmmcmem e 785 506 266 152 85 64 43 86
1938 - 793 496 265 1s5 100 68 47 93
1937 ceme e e e am— e 746 483 254 155 100 €9 48 96
1936recemmm————— 704 442 251 157 103 71 48 99
1935-mmmcmmcc oo 687 427 255 163 107 75 53 105
1934 - 645 430 264 170 112 78 85 108
1933 -mmmcmmmmmmmm e 588 413 . 257 167 111 78 55 108
1932-mmmmm e me e 614 430 268 174 117 83 58 113
b =) ) K 632 437 272 177 119 84 58 116
1930w ——m—wmmm——— 653 447 282 185 125 88 61 - 118
1929-nmmmmemmm—a e 620 437 279 183 125 a7 61 121
1928 - 626 43| - 288 192 130 91 65 128
1927 cemmmmmcaem e 638 456 299 203 136 28 68 135
1926-mmmmmmmem e 628 459 301 203 136 98 69 134
1925 ——— 637 460 3 206 140 100 70 139
1924-mmmmcccemmmmmn 646 467 315 208 144 . 103 73 143
 E°]- K S —— 611 474 302 206 143 103 72 141
1922 =murmm e 615 460 - 292 204 139 100 71 138
192)=mmm———m———— 689 444 310 217 147 106 75 144
E: 7o TR p— 657 439 299 205 140 lo0 72 135
NORWHITE
1948-mremccccecaeaa 154 120 78 51 36 26 19 44
1947~ vemmmmm e 156 105 €8 47 34 25 19 44
1946~ mwcmmmmmmmem 123 93 63 46 33 25 19 43
1945 cm e 110 79 57 43 33 24 18 44
1944 mmmm oo 111 81 59 44 32 24 18 42
b L:T R P ———— 118 84 58 42 31 23 17 41
pR:T E R — 118 78 55 39 29 21 16 58
1941l mcmmcmemmra 110 75 52 38 28 21 1e 38
1940-mcmccmmmmmeem 103 70 50 37 27 20 15 38
R 13- E R ——— 104 67 47 34 26 20 15 36
1938acmmmcc e reme 105 65 47 34 25 20 is 37
1937~ 102 65 45 33 26 19 15 37
1938 96 62 43 33 25 19 14 36
1935~ vmmmme—m—mm—an 99 61 44 34 25 19 15 37
1934-cmmmcm e 98 60 45 34 26 20 15 40
1933cmmcmrcncc e 92 59 43 33 25 20 15 38
1932errecnnnmmoam—— 98 62 44 34 26 21 16 40
193la-csmmmcera——a- 96 80 43 34 26 21 16 39
1930-=n=e= c————— .- 102 61 4% 34 27 21 16 40

iBirths of unreported order are distributed.
ROTE.—~The procedure followed in making these estimates is described in section IT of the appendix.
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TABLE S.—ESTIMATED BIRTH RATES, BY ORDER COF BIRTH OF CHILD, FOR NATIVE WHITE WOMEN—1920 TO 1948, AND

{Bagsed on births in table 4.

FOR NONWHITE WOMEN—1930 TO 1948:

UNITED STATES

Rates per 1,000 estimated numbera of women aged 15-44, at midyear)

CRDER OF BIRTH

YEAR Eighth
First Second Third Fourth Fifth 8ixth Seventh and
higher
NATIVE WEITE
BE-T 1 I —— 41 32 16 8 4 2 1 3
-1 | . 49 32 16 8 4 2 1 3
1946 mevmmmmmm————— 4l 29 15 7 4 2 1 3
p 171 R 30 24 14 7 4 2 2 3
1944 -mmm e e 32 25 14 7 4 2 2 3
1943-—-nco—mammnna 37 27 14 7 4 2 2 3
1942-mcmo e 40 24 12 6 4 2 1 3
194)——- e 2 21 11 6 4 2 2 3
1940--=emrmwmemmmmn 30 20 11 6 4 2 2 5
1939-mmemamcrrmaer- 30 19 10 6 4 2 2 3
1938=-mmmcmmmmm———— 33 19 10 6 4 3 2 4
1937 -=-mmcmmmmmme e 29 18 10 6 4 3 2 4
1936---=ommemmmmm—m 28 18 10 6 4 3 2 4
1935-mcmmmm e 28 17 10 7 4 3 2 4
1934 mmcmmm e, ——— 26 18 11 7 5 3 2 ¢
1933 -=remrmmmm————- 24 17 11 7 5 3 2 4
1.7 T S — 26 16 1n 7 5 4 z 5
193)ammmcamcmmm———— 27 19 12 8 S 4 ] 5
1930-==cmma-meaemn- 29 20 12 8 6 4 3 5
1929~ —emammamenaana 28 20 13 8 8 4 3 5
1928--s-scucmmam—a— 29 20 13 9 ] 4 3 6
1927 mmmmmm e meme 50 21 14 9 6 5 5 &
1926 cm—smmm———— 30 22 14 10 6 5 3 6
1925-cemmmcmm————- 31 22 15 10 7 5 3 ?
1924 srrimcnmmm——— 32 23 16 10 7 5 4 7
1923-—eamcmmmm————— 31 24 15 10 ? 5 4 7
1922 cuce e 32 24 15 10 7 5 4 7
1921-rmmmmmmmmmmm e 38 23 16 1n 8 6 4 8
1920-- e 35 23 16 11 ? 5 4 7
NONWHITE
1948-mmrmm———————— 41 32 21 14 10 7 5 12
1947« -emmr e m——mmme 42 28 18 13 9 7 S 12
1946 e m e 53 25 17 12 9 7 5 12
1945 cemccmcmmum—na 30 Z1 15 12 9 7 5 12
1944 rrrmmm——————— 30 22 16 12 9 7T 5 11
194F e e e m e 33 23 16 12 8 6 5 11
1942 o mmmmmm———— 32 22 15 1 8 6 4 11
194)-mmememm e 31 21 15 1n 8 6 $ 11
1940-cemraremmmm——= 29 20 14 10 8 6 4 n
- 1 [ 30 19 13 10 7 6 4 10
1938--m—-mmewsvmana 30 19 13 10 7 6 4 11
BT Ky A —— 30 19 13 10 7 8 4 u
1936ramerenammam—an 28 18 13 10 7 6 4 il
1935=mmemmmemmamana 29 18 13 10 7 6 4 n
1934mmmmm e 29 18 13 10 8 6 5 12
1933-———— o mmmmea 27 18 13 10 8 6 5 11
1932-m-cremma————— 30 19 13 10 8 6 5 12
1931 mmmmmmm e mmmm 29 18 13 10 8 6 5 12
1930 urunemamaren—- 31 19 14 10 8 6 5 1z




APPENDIX -

1. Estimating the Total Annual Numbers of All Births and White Births in the United States
From 1909 to 1948, and Births to Native White Women, Foreign-Born White Women,
and Nonwhite Women From 1917 to 1948

1935 to 1948

The birth-registration area was Nation-wide; the completeness of birth reglstration was estimated by
the National Office of Vital Statistics.

1, The numbera of reglstered vhite end nonwhite births were asdjusted for incomplete recording, using
the estimates of underregistration in 1935 to 1948 prepared by the National Office of Vital Sta-
tistics.

2. Adding the estimated numbers of white and nonwhite births obtained in 1 gave the estimated
nuwgbers of total births.

3. The numbers of regletered births to native white women were adjusted for incomplete recording,
using percentages obteined as explained in section II, (See appendix table 1, columns B, B,
and F.)

4, Estimates of the numbers of birthe to foreign-born white women were obtained by subtracting
those for births to native white women from those for all white births.

1920 to 1954

The birth-registration ares increased from 23 States and the District of Columbia in 1920 to the
entire United States In 1933; the completeness of recording births in the registration area was not
estimated by the National QOffice of Vital Btatistics—in those years the Division of Vital Sta-
tistics of the Bureau of the Census. The procedure for estimating the numbers of births to white,
native white, and nonvhite women ie described in 1 and 2. Estimates for births to forelign-born
white women were cbtalned by subtracting those for native white women from those for all white women,

1. Allowing for births in States not in the birth-registration area, Steps & and b were carried ocut
separately for births to, and native-born children of, all white, native white, and nonwhite women,

a. The ratio between the number of children under 1 year of age in the United States and in the
birth-registration area of 1932 was calculated as of April 1,1930, and 1940, from data in the
censuses of 1930 and 1940. Similar calculations were made for tha blrth-registration area of
each year from 1920 to 1931, using the 1920 and 1930 census data for the areas of 1920 to 1929
Straight line interpolation betwsen the appropriate 1920, 1930, and 1940 ratlos gave the ratio
as of December 31, 1920, for the 1920 birth-registration area; as of December 31, 1921, for
the 1921 erea; etc. {For native white women, the ratios were based on registered births to
native white women ‘in 1933, and on children under 5 with native white mothers in 1920 and
1930 because children under 1 with such mothers were not tabulated in the censusee of 1920,
1930, or 1940.) The ratios are shown in appendix teble 1, column C.

b. Multiplying the mumber of recorded births in the regletretion asrea during a given year by the
appropriate ratio cbtained in a gave an estimate of the mumber of "registered" births in the
United States during that year.s (See appendix table 1, column D,)

2. Adjusting for underregistration. The estimated mmbers of "registered" births to sll white,
native white, and nomwhite women in the United States during each year from 1920 to 1934
{obtained in 1) were adjusted for incomplete recording, using estimates of underregistration
obtained as described below.

Bpor a discussion of the accuracy of this procedure, see section ITT of the appendix. The estimated

mumber of "registered" births in the United States is a working figure only end should not be taken as
en estimate of the total mumber of births registered in ell 8tates.

148



Vol. 33, No. 8 BIRTHS AND BIRTH RATES- . 147

a. Preliminary estimates were made of the percentage of the white and nonwhite birthe ocourring
in the 1929 registration area during the year ending on March 31, 1930, which were recorded,
based on the relationship in esch birth-regilstration State between {1} the number of children
un'er 1 year of age enumerated in the 1930 census, adjusted for underenumeration, and (2) the
number of birthe during the year ending on March 31, 1930, minus the number of infants born
end dying during that year.? The preliminary estimates were that 93.5 percent of the white
births and €8.1 percent of the nonwhite births occurring in the 1929 registration area during
the year ending on March 31, 1930, were recorded.

b. Bimilar preliminary estimates were made for births in the registration area during 1919,
primarily from data in the "United States Abridged Life Tables, 1919-1920," pp. 58 and 60,
by Elbertie Foudray, BPureau of the Census, Govermment Printing Office, Washington, D. C.,
1923. The estimates for the srea were that 92.7 percent of the white births and 75.1 per-
cent of the nonwhite births were recorded.

¢. The preliminary 1929 percentages in a Were decreased from 93.5 to 91.32 for white births end
from 88.1 to 78.00 for nmonwhite births, and the preliminery 1919 percentage for white birthe
in b wes reduced from 92.7 to 90.56 to tske account of blases which were found when estimates
of the underregiatration of birthe occurring during the year ending March 31, 1940, obtained
by the same method, were compared with the results of the Natlon-wide birth registration test
conducted in comnection with the 1940 Census of Population. The percentage for nonwhite
births in 1919 was rounded to 75.0.1° These changee are equivalent to multiplying the pre-
liminary percentages for white birthe by 0.977 end those for nonwhite birthe in 1929 by 0.885
end in 1919 by 0.999.

d. TEetimates of the completeness of registration for 1830 to 1934 were obtained by interpolations
between the percentages for 1929 in ¢ and those of the National Office of Vital Statistics for
1935 (mentioned in Al). The percentages for births to total white and native white women were
adjusted slightly (by 0.03 to 0.1l percent) to allow for the effect of changes in the dis-
tribution of births by age of mother, ss explained in section IJAl of the appendix. The resulte
are shown in eppendix table 1, columm E.!

e. Estimates for 1920 to 1928 were made by interpolating between the 1919 and 1929 percentages
in ¢ and making slight adjustments (0.12 to 0.14 percent) for age changes as in 4. (Bes
appendix table 1, column E.)

. 1817 to 1919

The birth-registration srea consisted of 20 Btaetes and the District of Columbia 4n 1917 and 1918; 3
States were added snd 1 was dropped in 1919. The estimates of birthe to foreign-borm white women
were obtained by subtracting those for birthe to native white wemen from those for totel white births.

1. The numbers of "registersd" birthe in the United Statea to white, native white, and nonwhite
mothers were estimated from the mumbers in the registration area according to the procedure
described in Bla and Blb, using date from the censuses of 1910 and 1920.

2. Adjueting for underregistration.

8. The percentages of births registered in 1919 "obtained in BZec {1.e., 90.56 for white and 75.0
for nonwhite births) were used for these groups in 1919. The percentage for birtha to native
white women was assumed to be the same es that for white births.

b. The percentage of nonwhite births regia't';ered warf assumed to be the same in 1918 and 1917 as
in 1819. -

Cs Prelininﬁ estimates were made of the percentsge of the white births occwrring in each reg-
{atration State during 1919 vhich were recorded, based primarily on data in the report by
Zlbertie Foudray, loc. cit. These were multiplied by 0.977 to allow for the bias mentioned

in B2¢. The final estimates are shown in appendix table 2.

SPor a more detailed discussion of the procedure followed, see "The Completensss of Birth Regietretion
in the United Btates,” by P. K. Whelpton, Jour. of the Am. Stat. Asen., vol. 29 No. 186 p. 125, June 1934.

107he percentage for nonwhite births in 1919 was changed so little (from 75.1 to 75.0) because & large
allovance for incomplete registration had been made by Miss Foudray.

1l1n estimating births by age of mother (see section I1), it was advissble to allow for the varistions
in the completenesa of the reglstration of births to women in different age groups. The results were
applied to the estimates of birthe at all ages for the sake of uniformity even though the effect on the

total is small.
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AFPENDIX TABLE 1,-—RUMBERS Of BIRTHS RECORDED IN THE REGISTRATION AREA, AND ESTIMATED NUMBERS OF "REGIS-
TERED" AND TOTAL BIRTHES IN THE UNITED STATES, FOR ALL WHITE BIRTES IN 190% TO 1234, FOR BIRTES TO NATIVE
WHITE WOMEN IN 1917 TO 1948, AND FOR BIRTHS TO FORWHITE WOMEN IN 1917 TO 1934

Bastimated
ratio of Estimated ERatimated
Number of Rumber of "reglstered” number of Estimated number of
States in births births in the "registered" ercentage birthe in the
the birth- registered | United States | births in the gf birt;g United States
YEAR |registration in area to those in United States a ; D {or B)
area’ (thousands) the birth- (B xC) registered =z X 100)
registration {thousands) {thousands)
area
A B c D E F
BIRTES TO ALL WEITE WOMEN
1934-- 49 1,898,5 ves vee 92,25 2,058.0
1933-- 49 1,823.5 e e 92,01 1,961.9
1932-- 48 1,822.4 1.0573 1,926.9 91.80 2,099.0
1931-- 47 1,867.2 1.0648 1,988.2 91.61 2,170.3
1930-- 47 1,953.2 1.0648 2,079.8 91.48 2,273.5
1929-- 47 1,924.5 1.0647 2,049.0 91,32 2,243,7
1928.- 45 1,982,2 1.0704 2,121,7 91.24 2,325.4
1927-- 41 1,925.6 1.1480 2,210.5 91.16 2,424.8
1926-- 36 1,707.0 1.3025 2,223.4 91,09 2,440,9
1925-- 34 1,731.7 1.3169 2,280.4 91.01 2,505.6
1924-- 34 1,762.9 1.3294 2,343.6 90.94 . 2,577.1
1923-- 31 1,644,0 1.3990 2,300.1 90.88 2,530.9
1922-- 31 1,629.4 1.3971 2,276.4 90.80 2,507.1
1921.- 28 1,565.4 1.5398 2,410.5 | 90.73 2,656.8
1920-- 24 1,395.5 1.6671 2,326.5 90.65 2,566.5
1919-- 23 1,269.4 1.7031 2,161.8 90.56 2,387.0
1918-- 21 1,288.7 1.8178 2,342,8 90.51 2,568,3
1917-- 21 1,280.3 1.8206 2,330.8 90.10 2,586.9
1916-- 12 799.8 2.9884 2,390.2 91,97 2,598,9
1915-- 1 763,9 3.1076 2,373.9 91.52 2,593.8
1914~ 10 751.1 3.1372 2,356.2 91.03 2,588.4
1913-- 10 719.4 3.1443 2,261.9 90.57 2,497.4
1912-- 10 105.4 3.1515 2,223.1 90.13 2,466.6
1911--~ 10 690.9 3.1586 2,182.4 89.64 2,434,6
1910-- 10 676.0 3.1658 2,140.0 89.13 2,400.9
1909-- 10 654.8 3.1729 2,077.7 88.63 | 2,344.2
BIRTHS TO RATIVE WEITE WOMEN
1948-- 49 2,974.2 vee e 97.10
1947-- 49 3,157.1 .o .o 97.08 2’22212
1946-- 49 2,817.1 . . 96.57 2,917.3
1945-- 49 2,308.8 e o 96.43 2,394.4
1944-- 49 2,363.8 ven cee 96,10 2,459.7
1943-- 49 2,491.4 .ee oo 95.63 a'sogza
1942-- 49 2,382.3 ves ceo 95.40 2,497.1
1941-- 49 2,103.7 ... .. 94.58 2,224.3
1940-- 49 1,962-3 ‘eea son 94-15 2,084.8
1939-- 49 1,872.3 e .. 93.73
1936-- 49 1,883.5 P .- 93.41 %’3?2'2
1937-- 49 1,797.0 e e 93.07 1.930.8
1936-- 49 1,740.3 - .- 92.62 1,874.9
1935.~ 49 1,731.4 eue aee 92.47 1,872.4
1934-- 49 1,718,7 oo co 92.25
1933-- 49 1,634,5 cee vee 92.01 i'$$2'1
1932-- 48 1,618.1 1.0538 1,705.2 91.80 1,857.5
1931-- 47 1,633.3 1.0630 1,736,2 91.61 1,895.2
1930-- 47 1,684.1 1.0643 1,792.5 91.48 1,959,4
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AFPPENDIX TABLE 1.—NUMBERS OF BIRTHS RECCRDED IN THE REGISTRATION AREA, AND ESTIMATED NUMBERS OF "REGIS-
TERED" AND TOTAL BIRTHS IN THE UNITED STATES, FOR ALL WHITE BIRTHS IN 1909 TO 1934, FOR BIRTESTO NATIVE
WHITE WOMEN IR 1917 TO 1948, AND FOR BIRTHS TO NONWHITE WCMEN IN 1917 TO 1934—Continued

Estimated
ratic of Eotimated Eotimated
Nurber of Rumber of "reglstered” number of Estimated number of
Statea in birthe births in the "registered" rcanta birthe in the
the birth- registergd United States birthe in the g;r:?nlrge United States
YEAR | registration in area to those in United States a D (or B)
areal (thousands) the birthe (B x C) registered” | (——g — x 100)
registration (thousands) (thousande)
aresa .
A B c D E ¥
BIRTHS TO RATIVE WHITE WOMEN—Continued
1929a- ] 47 1,839.2 1.0656 | - 1,746.8 91,352 1,912.8
1928-- 45 1,672.0 1.0719 1,792,3 9,24 1,964.4
1927 -- 4l 1,592.8 1.1638 1,853.7 9l.16 2,055.4
1926-= 36 1,362.1 . 1,3565 1,847.7 91,09 2,028.4
1925-- 34 1,364.6 1.3754 1,9876.8 91.01 2,0862.2
1924-- 34 1,368.6 1.3943 . 1,908.2 90,94 2,096.3
1923-= 31 1,254.5 1,4869 1,865.3 90,88 2,052.5
1922-- |. 31 1,229.8 1.4901 1,832.6 90,80 2,018,3
1921-- 28 1,172.8 1.6495 1,934.5 20.73 2,132.2
1920== 24 1,047.6 1.7709 1,855.3 90,65 2,046.6
1919-- 23 914.0 1.0249 1,667.9 90,56 1,841,7
1918~= 2l 910,0 1.9770 1,799.1 90,51 1,907.7
1917-- 2l 879.6 | 1,9828 1,744.1 80,10 1,955.8
BIRTHS TO NONWHITE WOMEN
193‘-- 49 269.1 aes [N R 79.50 559-1
1933-~ 49 ) 257.7 see . 79.30 3256.,0
1932== 48 251.6 1.0710 269.5 79.00 341.1
1831-r 47 245.5 1.0749 263,9 78.67 335.5
1930== 47 250.8 1.0756 269.7 78.33 S344.4
1929-~ 47 245.4 1.0760 264,1 78.00 338.6
1928-~ 45 250.9 1.0805 271.1 77.67 349,0
1927 -= 41 212.3 1.3729 291.4 77.33 378.8
1926~ 36 149.0 2.0564 306.5 77.00 398.0
1925-~ 34 : 147.2 2.0984 308,9 76.67 402.9
1924 == 34 167.7 1.8266 ) 306.4 76.33 401.4
1923 \ 31 '148.6 1,9413 288,.5 76.00 379.8
1922w= 31 145.5 1.9476 263.4 75.67 314.8
1921 28 148.8 2.0145 299,.8 75.33 398.0
1920r= 24 113.4 2,5366 287.5 75.00 363.4
1918~ 23 104.1 2.5445 264.8 75.00 353.1
1918-~ 21 74.9 . 3.6016 269,9 75.00 359.9
1917-- 21 3.5 3.6400 267.6 75.00 356.7

1The District of Columbia i counted as a State. The 10 States used as an unofficiasl registration area
during 1909 to 1914 are Maine, New Eampshire, Vermont, Massachusetts, Rhode Ieland, Comnecticut, New York,
Pennsylvania, Michigan, end Minnesota. These Btates and the District of Columbia formed the birth-reg-
istration aree in 1915. )

2por 1937 to 1948 from anmual reports, "Vital Statistice of the United Btates"; for 1922 to 1836 from
annual reports, "Birth, Btillbirth, and Infant Mortality Btatistics"; for 1915 to 1921 from annual re-
ports, "Birth Statistics for the Birth Registration Area of the United States"; and for 1909 to 1914 from
anmal repgrts issued by the individual Btates.

SThe method of estimating is described in sections I and II of the appendixz.
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APPENDIX TABLE 2, —ESTIMATED COMPLETENESS OF REGISTRATION OF
THE WHITE BIRTHS OCCURRING IN THE BIRTH-REGISTRATION STATES
DURING 1919, AND IN A SIX-STATE AREA DURIRG 1919 AND TEE
YEAR ENDING ON APRIL 15, 1910 (THE CENSUS DATE)

Percentuge

YEAR AND STATE of births

registered

1919:t
Maine 92,82
New Hampshire 92,82
Vermont - 88,91
Massachusetts - 98.41
Rbode Island 93,79
Connecticut 94,86
New York: 98,13
Pennsylvania-- 88.59
Chio - 85,25
Indiana-- 20, 90
Michigan: 91.56
Wisconsin: 87.69
Minnesota - 90,46
Kansas ] 85,91
District of Columbia~-- 100,54
Marylande-e-- - 92,95
Virginia- 90, 00
North Carolina- 87.17
South Carolina : 81,61
Eentucky 84,49
Utah- —— 91.84
Washington: - 86.55
Oregon - 85.90
California : 87.61
Six Btates®--- 93.37
April 15, 1909 to April 15, 1910:

8ix States® 88.65

1Preliminary percentages for 1919 for all 3tates except
Maine, Wew Hampshire, Vermont, and Rhode Islend were computed
from date in the report by Elbertie Foudray, op. git. These
were maltiplied by 0,977 for the reason mentioned in IB2g,
The 1919 percentages for the four Stetes mentioned above, and
the 1909-10 percentage for the six-State ares,were estimated
by the writer according to a similar procedure. !

2The six States are Massachusetts, Connecticut, New York,
Pennsylvenia, Michigan, and Minnesota; they are the only
original registration States for vhioch the numberas of births
during 1919, corrected for underregistration, were estimated
in the Foudray report.

d. Dividing the numbers of recorded white births during 1918 (or 1917) in the various registra-
tion Stetes by the 1918 (or 1917) percentages obtained in ¢, adding the quotients, and divid-~
ing the number of recorded white births in the entire registration area by the sum of the

quotients, gave preliminary estimates of the percéntage of white births registered in the
area 88 & whole during 1918 {or 1917).

e. The preliminary estimate for 1918 was reduced by slightly less then 0.5 and that for 1917 by
approximately 0.9 to allow for the improvement in the completeness of birth registration in
the asrea; the resulting percentages are shown in appendix table 1, c¢olumn E, The amount of
improvement wes estimated from a comparison of the completeness of registration of the births
occurring during 1919 and during the year ending on April 15, 1910 (the census date), in e
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six-State area (1i.,e,, those original birth-registration States for which the number of births
during 1919, corrected for underregistration, was estimated in the Foudray report). The 1909-
10 percentage was cbtained as follows:

(1) The number of native white children under 1, enumerated in the 1910 census, was multi-
2 and by 1.0876 to allow for the infants

plied by 1.09 to allow for underenumeration,’
born and dying during the year ending on the census date.®

(2) The mmber of white births registered in the year ending on April 15, 1910 (the census
date), was assumed to be 7/24 of the number for 1910 plue 17/24 of that for 1509,

(3) Dividing the estimate in (1) by that in (2) and multiplying by 0.977 (as befors) gave
the estimate of the percent registered, namely, 88,65.

(4) Subtracting the estimate in {3) from that for 1919 gave an increase of 4.72 in 8.71

years, or slightly less than 0.5 per year.

D. 1200 fo 1016

The birth-registration area began in 1915 with 10 States and the District of Columbia; 1 State was
added in 1916. These States contained too smal)l a proportion of the nonwhite population to permit
the making of worth-vhile estimates of nonwhite births, Estimates for 1909 to 1914 were based on
tabulations mads by each of the 10 original registration States.!* Since births to white women were
not clapsified by nativity of mother 1in most of these tabulations, it was not practicable to estimate

the numbers of births to native white women.
table 1, column F and those for all births in appendix table 3, column C.

The estimates for white births ars shown in appendix

(Caution: The differences

between the estimates of total births and those of white births should not be used as estimates of
nonvhite births, for ressons given in section III of the appendix,)

APPENDIX TABLE 3,-—ESTIMATED RUMBERS OF ALL BIRTHS IN THE UNITED STATES,

BASFD ON ESTIMATES FOR WHITE BIRTHS, 1909 TO 1916

Estimated Eptimated Estimated
mmber of percentage number of
white of births all births
TRAR births! that were (A+B)
(thousands) white® (thousands)
A B c

1916 2,598,9 87,68 2,964,1
1915 2,593,.8 87,47 2,965,3
1914 2,580, 4 87.27 2,966,0
1913 2,497.4 87.06 2,868,5
1912 2, 466.6 86,86 2,839,8
1911 2,434.6 86,66 2,809.4
1910 2,400,9 86, 45 2,777.3
1909 2,344,2 86.25 2,717.9

*Prom appendix table 1.
2lhe method of estimating is described in section ID4 of the appendix.

1.

I : g are : categ, Because the birthe recorded
during the yea.rs from 1909 to 1914 vere not cla.ss:l.fied by race in the State reports, it was ms-

sumed that white births constituted tha samp percentage of all births registered in these Btates

during 1909 to 1914 as during

1915, 1

12The corresponding underemmeration factors for the 1920 and 1930 censuses are 1.099 and 1.085,

respectively, according to page 9 of Foudray'se

"United States Abridged Life Tables, 1919-1920 and

page 128 of Whelpton's "The Completeness of Birth Registration in the United Stetee,” The ratio
1.09 was used for the 1910 census because there are indications that it ranks between the 1920 and

1930 censuses in accuracy.

131he allowance for infant deaths was based on the 1910 United States life tsbles for vwhite persons,
14Thege States are Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Comnecticut, New York,

Pennsylvania, Michigan, and Mimnesota,

15The 1915 percentage was 98.68 for the 10-State arsa; it varied from 99.92 percent in Vermont to 98.14

percent in Pennsylvania.
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Ll 1 ) : e Tegis area. The numbers of births obtainad
1n 1 were multiplied 'bv ratios obtained as in Bla, and shown in appendix table 1, column c.t

3. The births in 2 were adjusted for wnderresistratisn according to the procedure described in €24

4, g al : f g ths. The numbers of white
births obtained :I.n 3 uere divided by estima.tes of the percentage of births that were white, shown
in appendix table 3, column B, and made as follows:

a, The percentage of the births that were white in the United States during 1917, computed from
the estimates of births by race obtained in C, was 87.88.

b. The percentage for the year ending an April 1S5, 1910 (the census date), estimated as shown
below, was 86.25.

(1) The numbera of native white and nonwhite children under 1 enumerated in the 1910 census were
multiplied by 1.09 and 1.22, respectively, to allow for incomplete enumeration, (These
factors are weighted averages of those for 1920 and 1930, the former having a weight of
one and the latter & weight of two. (See C2g(1).)

(2) The estimate for nonwhite children cbtainsd in (1) was multiplied by 1.06 to allow for
the higher mortality of nonwhite than of white infants shown in the 1910 life tables.

(3) The figure for vwhite children cbtained in (1) was divided by the sum of th.is figure and
that for nonwhite children obtained in (2). : ,

¢. Percentages for 1910 to 1916 were computed by stralght line interpclation between those 1n g
and b; they are shown in appendix table 3, column B.

11. Estimating the Annual Numbers of Births in the United States by 5-year Age Pericd of Mother and
by Order of Birth of Child, for Births to Native White Women From 1920 to 1948, and
for Births to Nonwhite Women From 1930 to 1948

Birthe to women whose age at confinement was reported as less than 15 years or as 50 or more years were
combined with those to women aged 15-19 and 45-49, respectively.

A. 1948
1. ¥hite birthe.

a. Distributing "unknowns." White births with nativity of mother not reported, and births to

native vhite women with age of mother and /or order of birth of child not reported, were
distributed as follows:

(1} Because the Massachusetts birth certificete has not contained a guestion regarding order
of birth, births to native white women by single yeurs of age in Massachusetts were dis~
tributed by order of birth in the proportions found for Comnecticut. (In this step births
to womeh whose age was not reported were treated as a separate category.) These estimates
of birthe by order in Massachusette were deducted from the births of unknown order to
native vwhite women of each age in the United States and added to those of known order.

{2) White births in the United States, 1n each age-order group, to women whose nativity was
not reported, were divided between native and foreign-born white women in the same
proportions as births with nativity of mother reported. (Unkmown age and/ or unkmown
order were trested as peparate categories.)

(3) DBirths of each order to native white women whose age was not yeported (obtainsd in (2))
were prorated among the births for which ege of mother wes reported. (Unknown order
was treated as a peparate category.)

{4) Births to native white women of each age with order of birth not reported (cbtained in
(3)) were prorated among those with order reported.

(1) The test of the completeness of birth registration which was made in connection with

18por a discussion of the accuracy of this procedure see sectlon IIT of the appendix.
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the 1940 census indicated that 94,0 percent of all the white births were registered

in 1940, but that the percentages were 98,6 for the white birthe occurring in insti-
tutions (mostly hospitals} and 88,2 for those ccowrring outeids of institutions, The
percentages of white births registered in the yeers from 1935 to 1939 and 1941 to 1946
wore estimated by the National Office of Vital Statistics by assuming that the fore-
going percentages for institutional and noninstitutional births applied not only to
the test period, but also to each year since 1935.,'7 In consequence, the increase in
the proportion of registered white births occurring in institutions, from 39.6 percent
in 1935 to 90,4 percent In 1948 caused the estimates of the percentage of all white
births registered to rise from 92.44 in 1935 to 97,08 in 1948,

(2) The test also showed that the percentages of white births regiestered, by age of
mother, were: 15-19, 93,1; 20-24, 94.3; 25-29, 94,7; 30-34, 94.3; 35-39, 92.5; 40-44,
91.5; and 45-49, 82,5.

(3) Although the procedure mentionsd in (1) may be the best to follow in estimating total
white (or nonwhite) births, it was belleved that in estimating births by age of mother
use should be made of the information in (2) on differentials by age. Accordingly, it
wvag agsumed that in 1948 there were variations by age like those in (2), For exampls,
the percentage of all white births which were pot registered wms 6.0 in 1940 and 2.9
in 1948, and the percentage of white births tc women aged 15-19 which were not reg-
igtered wae 6.9 in 1940, The latter percentage for 1948 was computed by multiplying
2.9 by #8, the result being 3.3. BSubtracting from 100 gave the percentage of births
registered, namely 96.7. Porcentages for other ages in 1948, obtained in a similar
manner, are: 20-24, 97.2; 25-29, 97.4; 30-34, 97.2; 35-39, 96.4; 40-44,95.9; and
45-49, 91,5, In the abeence of information as to variations in completensss of reg-
istration by order of birth of child or within a S5-year age group, the estimated
percentage for a given S-year age group in a given year was assumed to apply to
births of each order to women of each age in that age group.

“{4) Dividing the numbers of regietered births by order to native white women of & given
age in 1948 by the eppropriate percentages in (3) gave the adjusted mmbers of births
by crder to women of that age. The resulte for the various S-year age periods are
ehown in text table 2; the adjusted numbers by order of birth are shown in text
table 4.

(5) Adding the estimated numbers of births for the varicus ages gave the estimated total
number of births to native white women in 1948 shown in appendix table 1, ¢olumn F.
Dividing this adjusted mmber by the number of registered births (in column D) gave
the estimated percentage of birthe registered for native white women of all ages
{in columm E),

2. onwvhite hirths.

a. Nonvhite births in 1948 to women whose age was not reported were prorated among those to women
with age reported. Within each ege group births with order of birth not reported were pro-
rated among those with order reported.

b. The births in a were adjusted for incomplete registration, using percentages obtained by a pro-
cedure like that described in lb. These percentages, by age, are: 15-19, 87.6; 20-24, 86.4;
25-29, 86.4; 30-34, 85,7; 35-39, 83,9; 40-44, B81.8; and 45-49, 659.8. The resulting estimates
by age were adjusted proportionally so that their sum equaled the estimate for all nonwhite
births in 1948 obtained in IA. Tke finnl estimates by ege are shown in text table Z2; those by
order of birth are shown in text table 4.

B. 1935 to 1947

The procedura followed for birthe to native white women will be described, but not that for nonwhite
births. The latter was the same as in 1948,

1, Distributing "wnkmowns,” White birthe with nativity of mother not reported, and births to native
vhite women with age of mother and/or crder of birth not reported, were distributed according to the
procedure described in Ala, or one resembling it closely. The deviations occwrred in 1940 to 1944,
because part of the data needed to carry out the procedure described in Ala was not available when
the estimates were being prepared. The largest difference in procedure occurred in connsction wvith
the births for 1942. Tables published for that year showed the number of births to native white
women by sge of mother and the number of births to all white women by age of mother by order of birth

17These percemtages are published in "Births by Person in Attendance: United States, Each Division
and State, 1948," National Office of Vitsl Statistice, Vital Statietice—Bpecial Reports, vol. 35,
No. 7, 1950.
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of child. It was assumed that the percentage distribution by birth order of the births to women in
each S5-year age periocd was the same for births to native white women as for births to all white
women. The results are shown below on the first linme. A tabulation of 1942 births to native
vhite women by age of mother and birth order of child, made especially for this report, ylelded
the results on the second line. The percentages by which the former departed from the latter are
shown on the third line. The numbers of registered births to native white women, by order of
birth, in 1942 (in thousands) follow: .

Eighth

and
First Second Third Fourth Fifth Sixth Seventh higher
Estimated--=-=-e- 1,037.9 520.3 304.3 159.2 21.1 57.1 27.8 72.8
Tebulated-<r=m=== 1,034.8 618.0 304.5 160.2 92,2 58.0 38.6 74.0
Percent error---- +0.30 +0,37 -0,07 -0.62 -1.19 -1.55 -2.07 -1.89

In view of the small differences for 1942 the originml estimates were used for all years.

2., Adjusting for underreglistration.

a. The registered births by age and order in 1 were divided by percentages obtained by the procedure
described in Alb. The estimated numbers of births to women by S-year age periods are shown in
text table 2; those by order of birth are shown in text table 4.

b. Adding the estimates by age for each year in & gave the estimated total number of births to
native white women shown in appendix table 1, column F. Dividing this adjusted number of births
by the number of registered births (in column D) gave the percentage of births registered for
netive white women of all ages (in columm E).

1933 and 1934

The procedure wes the same as in A except that (1) because the published tables of the Division of Vital
Statistics showed the number of births to native white women in Colerado and New Hampshire in 1933 end
in New Hampshire in 1934 by age of mother and (separately)} by order of birth of child, but not by sge
by order, 1t was necessary to estimate the Joint distribution, and thet (2) the estimates of the com-
pleteness of registration of white and nonvhite births by age of mother were besed on the author's
estimates of the percentages for births to women of sll eges, discussed in IB2Z.

1931 esnd 1932

Texas was the only State not in the birth-registration area in 1932; Texas and South Dakota were the only
States not 1n the area in 1931.

1. Distributing "unimowns” and adjusting for umderregistration. The procedures for the United States
described in A and C were followed for the birth-registration area in order to ‘obtain estimates of

births in that area to native white women and to nonwhite women by age of mother and order of birth
of child. o

2. Allowing for the births in Texas and South Dakota. Ratics were computed for 1933 between the number
of births to women in each 5-year age period in the United States and in the United States excluding
Texas. It was assumed that these ratios applied also to 1932, Multiplying the number of births to
women of a given age in the 1932 birth-registration area by the appropriate ratio gave the estimated
number for the United States. It was assumed that the percentage distribution by birth order of the
births in 1932 to native white women of each age period was the same for the United States as for
the birth-registration area. The estimates for each age and order group were adjusted proportion-
ally (but slightly) so that their sum equaled the estimate for all births to native vhite women
obtained in IB2. The same procedure was followed for births to nonwhite women, A similar procedure
was followed for 1931. The estimates by S-year age period of mother are shown in text table 2;
those by order of birth are shown in text table 4. ’

1929 and 1930

South Dekota and Texas were the only States not in the birth-registration area. The procedure for
nonwhite births in 1930 is the same as that for 1931 and 1932, described in D, That for births to
native white women is described below. ’

1, Distributing "unknowns." White births during 1929 and 1930 to women whose nativity was not re-
ported, and births to native white women with age of mother and/or order of birth not reported
were prorated as in A and B. This was done for the registration area as a whole, excluding five
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States (Colorado, Maine, Massachusetts, New Bampshire, and Rhode Island), and also for North Da-
kota, Nebraska, Louisiana, and Oklshoma,

The distribution by age of mother and by order of birth for registered birthe in Colorado, Maine,
M:saacl;:aetts, New Hampshire, and Rhode Island during 1929 and 1930 was estimated for ths reason
given c.

Estimates of "registered” births in South Dakota to native white women during 1929-31 (combined)
by age of mother and order of birth of child were made as follows: ’

a. The total number of "registered" births during 1929-31 was estimated on the assumption that
the ratio of these births to the children under 1, enumerated in the 1330 census, was the
same for Scuth Dakota as for North Dekota and Nebraska comblned.

b. Births by 5-year age periods of mother were estimated by multiplying the number of South Da-
kota women in a given age periocd by the 1929-31 birth rate at those ages for North Dakotm and
Nebraska combined, and repeating the process for the other age periods, The products thus
obtained were adjusted proportionately so that their sum equaled the estimated total in a.

¢. Birthe by order of birth of child were estimated on the assumption that the births to women
in each S5-year age period were distributed by order of birth in the same propoertions in South
Dakota as in the guide States {North Dakota and Nebraska),

Estimates of "registered” births in Texas were made in the same way as for Bouth Dakotms, except
that Louisiana and Oklahoma were used as guide States.

1929-31 ratios of "registered" births in the United States to those in the regietiration area, ex-
¢luding Colorado, Maine, Massachusetts, New Hampshire, and Rhode Island, were computed for each
age-order class by dividing (a) the births in the latter area (in 1) plus the estimates for the
five States (in 2), for Bouth Dakote (in 3), and for Texas (in &), by (b) the births in the birth-
registration area, excluding the five States.

Estimates of "registered” births in the United States in 1929 and 1930. The ratios for the 3-year
period (in 5) were applied to the births in the registration area iexcluding the five States) in

1929 and 1930 (in 1) to obtain preliminary estimates for the United States for each year and each
age-order class., These were adjusted proportionally (but elightly) so that their sum equaled the
estimates of the total number of births to native white women (not adjusted for underregistration)

m ml.

Adjusting for wnderregistration. The births cbtained in 6 were divided by percentages cbtained
like those in Alb, The results are shown in text tables Z and 4.

1820

This year will be considered before the years from 1921 to 1928 because ratics like those used for 1920

were used for these years.

In 1920 the birth-registration area consisted of 23 Statee and the District

of Columbla.

1.

"Unknowns" in 1919, 1920, and 1921 were distributed as in Ala for each registration State except
Maine (which did not report age of mother) and Massachusetts (which @1d mot report order of birth

. of child).

2. "Registered" births during 1919-21 (combined) in each nonregistration State to mative white women by

age of mother end crder of birth of child were eetimated as shown below.

a. Total births
(1) A guide State (or group of States) in the 1919 birth-registration area was selected for each

State not in the area at that time, as shown in appendix table 4. The pairings were made on

the basis of similarity of 1929-31 birth rates by age of mother and order of birth of child.

(2) For each guide State the ratio was computed between (a) the number of children under 1 enum-
erated in the 1920 census mnd (b) the number of births registered during 1919-Z1.

(3) Applying the appropriate ratio in (2) to the number of children under 1 in & nonregistration
State gave the estimated number of "regigtered” birthes in that Btate during 1919-21, For

Btates edded to the area in 1920 (or 1921) the estimates were made only for 1919 (or 1919-20}

and the registered births wers used for 1920-21 (or 1920).
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Birtha by sge of mother

(1)

(2)

(3)

(4)

Birth rates by 5-year age periods were computed for each 1919 registration State {except Maine)
during 1919-21 and for each State during 1929-31. The population enumerated in the censuses
of 1920 and 1930 was used as a base.

Ratios were computed hetween the 1919-21 and 1929-31 age-specific birth rates for each

guide State in appendix table 4. {New Hampehire and Vermont were used es guide States
for Maine.) :

Applying the appropriate ratlos in {2) to the 1929-31 ege-specific rates for m State not
in the 1919 registration areas gave first estimates of the 1919-21 rates for that State,

Applylng the estimated age-specific rates for each State obtained in {3) tc the native
white women enumerated in that State in the 1920 census gave first estimates of the
number of births to women of each age in thet State during 1919-21. The estimates for
the variocus age groups for a State were adjusted proportionally so that their sum
equeled the State estimate in a. (The mumber of registered births was used for Maine.)

Births by order of birth of child

{1) For each guide State in appendix table 4, the ratio was computed between the

number of births of each order to women of each S-year age period during.1919-
21 and duwring 1929-31, (In this step Comnecticut was used as a guide for
Massachusetts and Rhode Iesland, because birthe in Massechusetts and Rhode
Jeland were not tabulated by order of birth.)

AFPENDIX TABLE 4.—(GUIDE STATES USED IN ESTIMATING TOTAL
BIRTHS IN EACH NONREGISTRATION STATE, 1919 TO 1%21

Nonregistration States Guide Statest
Rhode Island Connecticut
(1919 and 1920) and Massachusetts

New Jersey New Tork

Illinoie Chio

Iowa Minnesota

Missouri Eansas

North Dakota Minnesote

South Dakota Minnesota

Nebraska (1919) Kansas

Delaware Maryland

West Virginia Kentucky

Georgia South Carolina
Florida South Carolina
Tennessee Kentucky

Alabama South Carolina
Missiasippi South Carolina
Arkansag North Carolinas
Louisjiana North Carolina
Oklahoma, Kansas

Texas Kansas, North Carolina,
. : end Scuth Carolina
Montana Minnesota and Utah
Idaho Minnesota and Utah
Wyoming Minnesote and Utah
Colorado EKanses and Utah

New Mexico Utah

Arizona Utah

Novada California and Utsh

lsume (not averages) of State data were used when two or
more States were selected as guides,
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{2) Applying the ratios in (1) for a guide State to the births by age by order during
1929.31 in the appropriate State not in the registration area in 1919.2] gave first esti.
mates of births by age by order in this State during 1919-21, These estimates by
order within each S5-year age group were adjusted proportionally so that their sum
equaled the total for that ege group cbtained in ).

3. 1919-1921 ratios between "registered” births in the registration and nonregistration aress.
The estimates by States in 1 and 2 were added so ee to cbtain for each age-order class
estimates of the mumbers of births during 1919-21 in the 1920 registration area (except
Maine, Massachusetts, and Nebraska), and aleo in the remainder of the Nation. Ratios werse
computed between each estimate for the former area and the corresponding estimate for the
latter area. For example, the ratio was computed between the nmumber of third births to
women aged 30-34 in the 1920 reglstration area excluding Maine, Massachusetts, and Nebraska,
and the corresponding number for the nonregletration ares plus these three 8tetes,

4. Estimated rumbers of "reglstered" birtha by age of mother by birth order of ¢hild in the
nonregistration area plug Maine, Massachusetts, and Nebraska. It wes assumed that the 1919-
21 ratios in 3 applied to 1920, For example, multiplying the number of registered third
births to women aged 30-34 in the 1920 registration area (excluding Meine, Maseachusetts,
and Nebraske) during 1920 by the appropriate ratio in 3 gave a preliminary estimate of the
number of such births during 1920 in the remainder of the United States, Repeoating the
process gave estimates for births of each other age-order class,

5. Estimates of "registered” birthe in-the United States were made by edjusting proportionally
{but slightly) the estimates 1ln 4 sc that when added to the births in the regietration area
the sum of all the age-order groups equaled the preliminary estimate of "reglstered” birthe
to native white women in that year obtained in IB1.

6. Estimates of total birthe to native white women in the United States were cbtained by adjust-
ing the estimates in 5 for underregistration, using percentages obtained as explained in
Alb. The results are shown in text tables 2 and 4.

6. 1921 to 1923

The registration area included 27 States and the District of Columbia in 1921; Illinols, Montana,
and Wyoming were added in 1922. The procedure outlined in F was followed except forr differences
in area, For 1921 the ratios like those described in F3 wers between births in the 1921 reg-
istration area excluding Maine, Massachusetts, Rhode Ieland, and Miseissippl, and in the re-
mainder of the Nation. For 1922 and 1923 the ratios were between the 1922 resgistration ueai
excluding Maine, Massachusetts, Rhode Island, and Delaware, end the remainder of the Nation. 8

H. 1924 %o 1928

The procedure outlined in F was followed, except that in steps 3 and 4 simple averages of ratios
for 1919-21 and 1929-31 were used for 1924, 1925, and 1926, and ratiocs for 1929-31 were used for
1927 and 1928.. For 1924, 1925, and 1926 the ratios were between the States in the 1924 regis-
tration area, excluding Delaware, Massachusetts, Maine, New Hampshire, Rhode Island, and South
Carclina, end the remeinder of the Ration. For 1927 and 1928 the ratlos were between the States
in the current registretion area {excluding Delaware, Massachusetis, Maine, New Hampshire, and
Rhode Islend in 1927, end Colorado, Massachusetts, Maine, New Hempshire, and Rhode Islend in
1928) and the remainder of the Nation.

18m. States mentioned were treated in this manner becsuse the published tables showed births by
age of mother and.or by order of birth of child but not by age by ordex.

It might bo thought that weighted averages of the 1919-21 and 1929-31 ratice should have been used
for 1921, 1922, and 1923, (For 1923, for example, the 1319-21 ratios would have had a weight of 7
and the 1929-31 ratios a weight of 3.) A comparison between the 1919-21 and 1929-51 ratios showed
changes in 10 years of less than 10 percent for over 80 percent of the ratios for age-order claoses
with more than 1,000 births, and changes of less than 5 percent for 72 percent of these ratios. In
consequence, if weighted averages had been used for 1923, they would have differed from the 1919-Z1
ratios by less than 3 percent for over 90 percent of the age-order classes with more than 1,000 births,
and by less than 1.5 percent for 72 percent of these classes. The increase in accuracy which might
have resulted from using such weighted averages was believed to be tco small to Justify the additional
work involved, Such a conclusion has even more Justification for 1921 and 1322,
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II. The Accuracy of the Estimated Total Numbers of All Births and White Births in the
United States During the Years From 1908 to 1948

The accuracy of the estimates of the mumbers of birthe dwring years since 1933 (when the birth-
registration area became Nation-wide) depends on the accuracy of the estimates of underregistra-
tion, This wae discusased in the text, and will not be consldered further here.

The estimates of the nmumbers of births during previous years are affected not only by the
allowence for underregistration, but alsc by the procedure used in estimating the births
occurring cutside of the birth-registration area of a given year from (a) those occuwrring with-
in the registration area during that year, and {b) the children under 1 in, and outside of, the
birth-registration area of that year according to the census emumerations of 1910, 1920, and
1930, The magnitude of the error arieing in this comnection would be expected to vary inversely
with the number of States in the regietration area, and directly with the length of the interval
to the closest census dete.

In order to evaluate the accuracy of the estimated numbers of births in the United States before
the birth-registration area included all States, the numbere of all births and white births in
the United States during each year from 1930 to 1939 wers estimated according to the procedure
followed in making the estimates for 1809 to 1914 (described in section ID)}. The 1909-14
procedure was chosen because births in only 10 states were utilized in making the estimates for
the United States during theee years, The basic data needed for the tesf were (a) the mumbers
of white births recorded in the 10 original birth-regietration States during 1929 to 1939, and
(b) the numbers of native white and nomwhite children under 1 emumerated in this area end in the
United States in the 1930 and 1940 censusee, The procedure is described below,

A. ¥hbite birthe

1. Ratice between the mumber of native white children under 1 in the United States and in
the 10-Btate area were computed for 1930 and 1940 from census data. Ratios for inter-
mediate years were cbitained by straight line interpolation.

2. Multiplying the number of reglatered whits births in the 10-State area dwring each year
from 1930 to 1939 by the appropriate ratio in 1 gave preliminery estimates of the number
of "registered™ white birthe in the United States during each of these years,l®

AFFERDIX TABLE 5.—ESTIMATED COMPFLETENESS OF REGISTRATION OF
THE WHITE BIRTHS OCCURRING IN THE 10 ORIGIRAL REGISTRATION
STATES, 1929 AND 1939

PERCENTAGE OF
STATE BIRTHS REGISTERED
1929 1939
Maine -— 96.03 95.5
New Hampshire 95,78 97.1
Vermont-- —— 91.70 97.7
Masgachusetifr=ccccmeccccanaa 100,00 100.0
Hhode Island-=e--e—acoc—a—ce=- 97.12 97.5
Connecticut 97.88 97.3
New York -— 100.00 100.0
Pemmeylvania - 98,63 99.4
Michigan 98.46 95.5
Minnescta- : —_— 95.27 | 93.2

HOTE.—The percentages for 1929 sre from "The Completeness
of Birth Registration in the United Btates," table I, col-
umn C, by P. K. Whelpton, Thoee for 1939 were computed in a
gimilar way.

18The mumbers of registered white births, rather than total births, were used throughout the test,
oven though a percentage of the mmbers of all registered births were used in making the estimates for
1909 to 1914. This was done becsuse the proportion of births which wers nomvhite was substantially

higher in the 10-State area during the 1930's than during 1810-14, e.g., 5.6 percent in 1930 as againat
1,3 percent in 1915.
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3. The estimates for 1939 in 2 were adjusted for underreglstration, using m weighted average
of the 1939 percentages in appendix table 5. Percentages for years from 1930 to 1938 were
obtained by straight line interpolation between the 1939 percentage and cne computed in
the same way for 1929. These percentages were multiplied by 0.977 to allow for the biases
in the method of estimating the percentage of white births registered, discussed in Ip2c.
The results are shown in column A of the upper deck of appendix table 6.

B. Totsl births

1. The numbers of native white children under 1 in the United States according to the 1930
* and 1940 censuses were multiplied by 1.085, and the numbers of nonwhite children by

1.168, to allow for underenumeraticn, The products were multiplied by 1.046 and 1.073,
respectively, for 1930, and by 1.038 and 1.064 for 1940, to allow for infant mortality,
in order to obtaln estimates of births during the years ending on the census dates,
Dividing (a) the results for white births by (b) the sum of thoee for white and nonwhite
births gave the percentage white for these 2 years. Percentsges for calendar years from
1930 to 1938 were obtained by straight line interpolation,

2, Dividing the estimated numbers of white births in A3 by the appropriate percentages in
1 gave the estimated numbers of all birthe. (See column A of the lower deck of appendix
table 6.)

AFPENDIX TABLE 6.-—~TOTAL NUMBERS OF WHITE BIRTHS AND ALL BIRTHS IN THE UNITED STATES, ESTIMATED FROM
BIRTHS RECORDED IN 10 STATES AND IN THE CURRENT BIRTH-REGISTRATION AREA, 1930 TO 1939

ESTIMATED FROM BIRTHS IN--
Numerical
Current birth- difference g:;;::::g:
YEAR 10 States regiptration {A-B) (C + B x 100)
{thousanda) areal {thousands)
. -(thousands) .
A B c D
WEITE BIRTHS
1939~ —————— 2,162.0 2,117.4 14.6 2.1
j [ %1 S ——— m———esmc e ——— 2,177.1 2,148.4 28.7 1.3
1937 rmccmomn ;emnmm—————————— 2,103.8 2,071.3 32.5 1.6
1936~ —— - 2,062.7 2,027.3 35.4 1.7
1935-mmmm e —mmmn.—————— 2,057.9 2,042.2 15.7 0.8
1934- — 2,037.0 2,058.0 =21.0 -1.0
1933 mmmmmc e e ————— 1,994.3 1,981.9 12.4 0.6
1932=mmemae 2,108.8 2,089.0 9.8 0.5
1931~ ===~ — e 8 o 2,182.7 2,170.3 12.4 0.6
1930=mmm=mmmmem————— e cemmeas 2,292.6 2,273.5 12.1 0.8
ALL BIRTHS
1959m o mccmmmm—nmm e ————————— 2,466.8 2,466.5 20.3 0.8
1938 m e mmmme e m—————— ———— 2,501.8 2,496.4 5.4 0.2
1957 mrmcm———————— —a————— 2,415.4 2,413.3 2.1 0.1
1936-==m=um —— - - 2,366.0 2,355.2 10.8 0.5
1935 - 2,358.4 2,376.7 =18.3 -0.8
1934 e e ec e —e———————— - 2,332.3 2,396.1 -63.8 -2.7
1933 ———— - 2,281.0 2,306.9 =25.9 -1l.1
1932 cmmamne e rc e s n e e —— . 2,409.8 2,440.1 =30.3 -1.2
1931 - 2,491.9 . 2,505.7 -13.8 -0.6
1930-mmmmmmm - 2,615.1 2,617.9 -2.8 -0.1

lThe birth-registration area included all States 1in 1933 to 1939 1ll except Texas in 1932, and all
except South Dekota end Texes in 1930 and 1931.

ROTE.—~The 10 States are Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New
York, Pennsylvania, Michigan, and Minnescta.
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The estimates of white births during 1930-3%, obtained as just described, are less than 1 per-
cent above the estimates based on births in the current area for 5 of the 10 years, 1.0 percent
too low for 1 year, 1.0 to 1.9 percent too high for 3 years, aml 2.1 percent too high for 1 year.
{See appendix teble 6, column D,) The estimates of all births are about as accurate, differing
by less than 1 percent for 7 years, by 1.0 to 1.9 percent for 2 years, and by 2.7 percent for the
renaining year. These estimates, unlike those for white births, do not have a comnsistent upward
bias, the figures for 1930 to 1935 being too low, and thoee for 1936 to 1939 being too high,

It is believed that the method gives estimates of all births and white births during 1910 to 1914
vhich are about as accurate as those for 1930 to 1939, at least within the limits of our knowledge
of the completeness of birth registration. The latter qualification is made because the biases in
the method used to estimate underregistration in each year can be determined accurately cnly for
the monthe immediately preceding the 1940 census, It,is assumed that the relative size of the
biases 1s the same in prior years, but this may or may not be true.

As was pointed out at the beginning of section ID, the test shows that the differences between
the estimated numbers of all birthe and white birthe obtained by the procedure in guestion do not
give reliable estimates for nonwhite births. The figures for nonwhite births during 1930-39
computed by subtraction are between 6 and 13 percent below the estimates in appendix table 1 based
on the mmbers of nonwhite births recorded in the registration area during these years, which
should be much more accurate. The magnitude of the differences is not surprising, for the pro-
cedure followed in estimating the numbers of all birthe and white births during 1910 to 1914 (and
tested here) was not designed to provide accurate estimates for monwhite births.

IV. The Accuracy of the Estimated Numbers of Births to Native White Women, by Age of Mother and
Order of Birth of Child, in Nonregistration States, 1920 to 1933

In pection II births to native white and nomwhite women, by age of mother and order of birth of child,
were estimated for nonregistration Btates on the basis of (a) similar data for selected States in the
registration area, and (b) the census count of children under 1 year of age. In order to evaluate the
accuracy of estimates made by this procedure, it was applied to the States in the 1919 registration are
and the resulting numbers of births to native white women during 1919-2) were compared with the recorde
data. The process followed is outlined below,

APPENDIX TABIE 7.—GUIDE STATES USED IN TESTING ACCURACY OF

ESTIMATES OF BIRTHS BY AGE OF MOTHER AND CRDER OF BIRTH OF
CHILD, 1919 TO 1921

States assumed

to be outside the Guide States

Tegistration arems
New Hampshire Connecticut
Vernont New Hampshire
Connecticut New York
New York Connecticut
Pennsylvania Ohio
Ohio Indiana
Indisna Michigen
Michigen Indjiana
Wisconsin Minnesota
Minnesota Kansas
Kansas Minnesota
Maryland Ohio
Diatrict of Columbia Hew York
Virginie North Carcline
North Carolinsa South Carolina
South Carolina North Carolina
Kentucky South Carolina
Utah Kentucky
Washington Oregon
Oregon Washington
California New York
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A, It vee sopumed that no birth statistice for 1919-21 were available for onme of the States in the reg-
istration area during these years. A "guide State" wma selected for this State on the basie of
similarity of birth rates by age of mother and order of birth of child in 1929-31, The procedure
was repeated for the other States in the 1919 registration area, ss shown in appendix table 7.
(Maine and Massachusetts were omitted from the test, because births in Maine were not tabulated by
age of mother, nor those in Massachusetts by order of birth of child.)

B. The number of births during 1919-21 to netive white women by age of mother by order of birth of child
wae estimated for each 8tate assumed to be ocutside the 1919 registration area, following exactly the
rrocedure described in ITFZ, Adjustments for underregistration were made on the basis of the per-

. centages in appendix table 2,

C. The differences were computed for each State between the estimates in B for births during 19519-21 to
native white women by age of mother and order of birth of child, and the reglstered births adjusted
for underregistration as above. The amounts by which the former exceedsd or fell below the latter
were added in two ways: Sa) net-=keeping plus and minus signs unchangad, and (b) gross=-changing
all plus signs to minus,2® The net and gross differences for the area ae a vwhole were expressed as
percentages adjusted for underregistration of the registered births,

The estimstes of births by age of mother in the 20-State area e&s a whole are too low on the net basis by
amounts which vary from 21 at ages 45-49 to 2,493 et ages 20-24, and by percentages which vary from 0.6
at ages 45-49 to 2,4 at eges 40-44, (Bee appendix teble B.) On the gross basis the deficits are sub-
stantially larger, the amounts verying from -379 at ages 45-49 to -7,468 at ages 25-29, and the per~
centages from -2,1 at ages 20-24 to -10.0 at ages £5-49.2Y It ghould be noted that an important part of
each difference arises because of the underestimate of total births rather than because of fallure to
distribute births correctly by age of mother., Had the estimates of the total been correot, the per-~
centage differences on the net basis for the age groups from 15-19 to 45-49 would bave been 0.0, 0.3,
0.3, =0,1, -0,6, ~1.3, and 0,5, respectively, and those on the gross basis -2,7, 0.1, 0.4, -1.2

-2.5, =2.0, and -7.8, respectively.

The estimates of births by order of birth Jfor the Z0-State area are too low on the net basis by amounts
vhich vary from 250 for eseventh birthe to 2,429 for second births and by percentages which vary from O. 4
for firat births to 2.0 for fourth hirths. (Ses appendix table 9.) On the gross basis the mmerical
daficits vary from 2,774 for seventh births to 9,847 for first births, and the percentage deficits from
2.5 for third births to 8.0 for eighth and higher ordsr births as a group. Here, as above, the Aif-
farences on the net basis coour in important desgree becsuse of the undsrestimate of the total mumber of
births rather than thes incorrect distribution of births by order of birth. If the total had been

APPENDIX TABLE 8.-—AVERAGE ANNUAL NUMBER OF BIRTHS TO NATIVE WHITE WOMEN, BY AGE OF MOTHER, IN THE 1519
BIRTH-REGISTRATION AREA DURING 15919-21, AND EXCESS OR DEFICIT OF ESTIMATES BASED ON BIRTES IN "GUIDE"
STATES

EXCESS OR DEFICIT OF ESTIMATES
Number of
AGE OF MOTHER births Net? Gross®
in areal
Number Percent Number Percent
ALL AGES=-==cmae=s 1,030,404 -10,868 -1.1 -23,144 -2.2
15-19 yearsgtecmmmmmnnean 101,243 -1,080 -1 -5,004 -4.9
20-24 yoATS-———w——=-—-m=- 307,201 -2,493 -0.8 -6,517 -2.1
25-29 JoArBwr-—r-mm====- 284,073 -2,262 -0.8 -7,468 -2.8
30-34 JOArB-==--==re=mm= ' 164,748 -2,194 -152 -6,278 -3.4
35-39 JOArg----ae-re==—= 111,795 -1,920 -1.7 -5,230 -4,7
40-44 JEATBremm==mem==a= 57,572 -898 -2.4 -1,568 -4.2
45-49 yearsS-ae-cnosco-o- 3,772 -21 -0.6 -379 -10.0

lpirths to women whose age wae not reported are distributed proportionally.

Zpxcesges for some States are partially canceled by deficits for others, and vice verca.
Sgxcesaes are treated as deficits.

4includes births to women younger than 15,

SIncludes births to women 50 or older.

NOTE.—Births are adjusted for underregistration. Those in Maine (which were not tabulated by age of
mother) and in Massachusetts (which were not tabulated by order of birth) are excluded,

20p1us signe were changed to mimus rather than the reverse because the net totals had minus eigns.
2141) excesses ars counted as deficits on the gross basis,
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estimated correctly, the percentage differences on the net basia for first to eighth (and later) births
would have been 0.7, 0.0, 0.0, =0,9, =0.8, =0.5, 0.4, and =0,5, respectively, and those on the gross
basis ~0,9, -0.8, -0.3, -2.2, -4.5, 3.5, =5.7, and -5,8, respectively. - : .

The net basis exaggerates the accuracy of the estimates, because of "nairings” in the choice of "guide"
States, For example, using Indiana as a "guide" for Michigan gives results vhich are too low for Michigan in
most ceses, while ueing Michigen as a "euide" for Indiena gives results which ere too high for Indiana in most
casea. These differences tend to balance when the two States have similar numbers of births (es with Indiana
and Michiman),but to only partially offset each other when one State has many more birthe than the other (as
with Connecticut and New York). Such "pairings," with the resulting tendency toward compensation, could not
occcur in making estimates for the States which actually were outside the registration area.

The gross basis understates the accuracy of the estimates because 1t eliminates the possibility of excesses
offsetting deficite (or the reverse) in the case of States which were not paired when "guides" were chosen,
It 18 practically certain that a tendency toward compensation occurred in the estimates made for States
actually outside the registration ares, as was the case with unpaired States in the test.

Allowing roughly, but conservatively, for the foregoing bilases indicates that the estimates by age of
mother probably are too low by less than 2 percent at ages 20-24 and 25-29, by less than 4 percent at
ages 15-19, 30-34, 35-39, and 40-44, and by leas than 8 percent at ages 45-49. Those by order of births
probably are too low by less than 2 percent for first, second, and third births, by less than 4 percent
for fourth and sixth births, by less than 5 percent for f£ifth births, end by less than 6 percent for
seventh births and for eighth and higher order births combined, It seems reasonable to believe that the
estimates for the States outside the registration area, obtained in IIF, G and H, are about as accurate

as the foregoing., But is is not believed worth while to use these percentages as correction factors for
the estimates in the text tables,

The estimated mumbers of births by age end order in the nonregistration States were combined with the
corresponding numbers of births in the registration States to obtain nationel totals in IIF, G and H;
hence, the acouracy of the latter depends not only on the acouracy of the estimates for the nonregistration
area, but alsc on the ratio between the numbers of births in and out of the registration area, The
availabls evidence indicates that the formsr exceeded the latter by about 30 percent in 1920, and by in-
creasing persentages in subsequent years as ndditional Btates were added to the area. In conssquence, the
estimates of births by age of mother and order of birth of child in the United States inm 1920 should
differ from the figures which would be available if the registration area had been Nation-wide by per=-
centages which are somsvwhat less than half as large as those stated ebove. In other words, if the
adjustment for underregistration is correct, the error in the estimates may well be (a) less than 1
percent for births to women 20-24 and 25«29, and for first, second, and third births, (b) less than 2
percent for births to women 15-19, 30-34, 35-39, and 40-44, and for fourth end sixth birthe, (c) less
than 3 percent for fifth, seventh, and eighth and higher order births (combined), and (d) less than 4
percent for births to women 45-49. The estimates for 1931 to 1932 obtained in ITD, E, and G should be
progressively more accurate because of the growth of the registration area.

APFERDIX TABLE 9.-—AVERAGE ANNUAL NUMBER OF BIRTHS TO NATIVE WEITE WOMEN, BY ORDER OF BIRTH OF CHILD, IN
THE 1919 BIRTH-REGISTRATION AREA DURING 1919-21, AND EXCESS OR DEFICIT OF ESTIMATES BASED ON BIRTES IN
"GUIDE" STATES

EXCESS OR DEFICIT OF ESTIMATES
Number of
ORDER OF BIRTH births Net2 Gross®
in areal 4
Number Percent Number 'Percent
ALL ORDERS-=-=---- 1,030,404 -10,868. -1.1 -23,144 -2.2
Firgt-~=c--comcccmccaa-- 319,136 -1,155 0.4 -9,847 =-3.1
Second ------------------ 228,897 -2 ,429 "'l- 1 '6,837 '3-0
Third------c-a-ccaca——-— 155,698 -1,724 -1l.1 -3,968 -2.5
Fourth —— 105,325 -2,091 -2.0 ~-4,595 -4.4
Fifth- - - 71,178 -1,370 -1.9 -4,752 -6,7
Sixth--—-s-mmeommmommmm 49,766 -794 -1.6 -2,830 5.7
Seventhe-meceeccemceaena 35,066 =250 =0,7 -2,74 -7.9
Eighth and higher-=-=---=- 65,338 -1,055 =1l.6 -5,251 -8.,0

1pirths with order not reported are distributed proportionally.
2gxcesses for some States are partially c
2Excesses are treated as deficits. :

ROTE,—Births are adjusted for underregistration.

anceled by defi_cits for others, and vice versa.

mother) and in Massachusetts {which were not tabulated by order of birth) are excluded.

Those in Maine (which were not tabulated by age of



