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ILLUSTRA'l'IVE EXAMPLES OF '1'WO METHODS OF ESTIMATING 
THE CURRENT POPULATION OF SMALL AREAS* 

The illustrative examples of methods of es
timating population for sluall areas presented in 
this report have been developed to supplement 
the brief procedural desoriptions set forth in 
"Suggested Prooedures for Estimating the Current 
Population 01' Countles,,,l a report of the Bureau 
of the Census published mOl'e than a year and a 
half ago in response to requests from many per
sons who needed up-to-date population estimates. 
Since that time there has been a relatively 
heavy demand for copies of the report, about 
2,000 copies having already been distribute~, 

Although the methods set forth ·there have been 
widely used, there have been frequent sugges~ 

tions that detailed illustrative examples would 
enhance the usefulness of the earlier report for 
many persons. 

.Eaoh of the two estima·~ing teohniques il·· 
lustrated in this report iF hased on the follow
ing formUla: The civilian population of an area 
at the olose of a period is equal to its popula
tion at the star·t of the period plus na·l;ural in
oreuse (the exoess of births over deaths) during 
the period, plus the net migration duri.ngthe 
period, minus the net loss of population to the 
armed forces, The total population is equal to 
the Civilian populution plus the number of per
sons in the armed forces stationed in the area. 
If the net migration is outward, it is subtracted 
rather than added in this formula, ~rhe sale 

1 U. ,'3, Bureau of the Census, 
ports, Serie8 P-4'7, No, '" April 

difference between the two methods lies in the 
procedure used to estimate the net migration 
oomponent. As may· be seen i'rom the detailed 
analysis below, the procedure designated Method I 
in ·the earlier report is simpler in operation; 
the procedure in Method II .is simple in concep
tion but somewhat more lahorious to carry out. 

At the time' the earlier report was pre
pared, neither method had been tested in a suf
ficient number of instances to warrant evaluation 
of one against the other, The most that could 
then be said was that "on a priori grounds, 
either should yield better estimates than would 
a mechanical projection of past changes in total 
popula tion." It has now been ,established ~ how
ever, i.hat Method II on the average may be 
expected to yield more acourate estimates than 
Me·thod I. and ·that on the average either may be 
depended upon to yield more accurate estimates 
than would arithmetic projection based on fig
ures from the last two censuses, or the appor
tionment method formerly used by the Bureau of 
l;he Census, 2 

Because of the indicated .superiority- of 
Method II an illustrative example of'· its use is 
given here in full detail. The illustrative ex
ample of Method I has been Emi ted to those of 
its steps that are not oO!l1lllon to both methods. 

B Henry S. Shryock, Jr" and Norman Lawrence: The Cur
rent Status of state and Local Population Estimates in 
·the CellSUS Bureau (to be pUblished in Journal of the 
j\lnerican Si;atistica1 Association, 1949). 

,. TheBe illustrative examples were prepared by NormHu Lawrence and Benjamin Greenberg, 'l'be general methods have been 
developed in the Population DiVision of the Bureau of the Census over the past fifteen years, 
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ILLUSTRATIVE EXAMPLE OF THE ESTIMATION OF THE CURRENT POPULATION OF A CITY BY METHOD II, 
POPULATION--SPECIAL REPORTS, SERIES P-47, NO.4 

.Summary f'or City X in State Y Estimate Date: November 1, 1946 

Item 1. 
Item 2. 

'rotal population on April 1, 1940, the date of the last census, •••••••• , •• " •.•.••• 
Natural increase between census date (April 1, 1940) and estimate date (November 1, 

Item 3. 
Item 4. 

Item 5. 
Item 6. 
Item 7. 
Item 8. 

Item 1. 

Item 2. 

Estimated net migration for the same perioq •••••.•••...••...•.•••.••••••••••..•.•.• 
Estimated population including persons away in the armed forces on November 1, 1946 

(Item 1 plus Item 2 plus Item )) ••. ,,' ........................................... . 
Estimated number of persons away in the armed forces on November 1, 1946 ••••..••••• 
Estimated civilian population on November 1,1946 (Item i. minus Item 5) •••.....•..• 
Estimate of military personnel stationed in the city on November 1, 1946 •••••..•••• 
Estimated total population on November 1, 1946 (Item 6 plus Item 7) .•.....•.......• 

DETAILED PROCEDURE 

Total population of city X on April I, 1940, the date of the last census (Source: 
1911-0 Census Reports, Population, Volume 1) ••••••••••••••••.•••••••••••••••••• , ••• 

Natural increase in city X, April l, 1940, to November 1,1946 ••.••••..•...•...••.• 

T.IU3IE 1 

Reeident births Resident deaths 
Adjusted 

Month and year Adjusted Adjusted natural 
Registered for under- Registered for under- increase 

registration registration 
" 

(a) (b) (0) (d) (e) 

1940 (April to December) •• ~ 12,429 12,529 10,167 10,208 1,741 
1941 1b III" f> ... co iii .. co .. oil.," .. " ...... .,,, e .. 12,708 12,810 9,613 9,652 3,158 
19420 '" ....... e .. ., II .. oil '" .. (I " \I II " 01 .. II \10 15,087 1(5,209 9,753 9,792 5,417 
1943 Cl ...... '" ., .... ., .. \I .. ., ....... ~ ., .. (> .. (I 15,393 15,517 10,545 10,587 4,930 
1944." 0 ...... co .,,, &.,. " ................ <;I /j 14,487 14,604 9,933 9,973 4,631 
1945 $. II ... ., .... 110 e .. <II (I co ...... III II " ., $ .. 13,790 18,901 9,778 9,817 4,084 
1946 (January ,to October) •• 19,600 19,758 9,576 9,614 8,453 

Total ... " "' ............ "" ........ 103,494 104,328 69,365 69,643 32,414 

Note: For the purpose of this illustration it has been assumed that vital statistios for the year 
preceding the estimate date (in this case 1946) were not yet available when the estimate was being 
prepared. Suoh a situation will often be the case where current estimates of population are being 
d.eveloped.. 

770,816 

)2,414 
-33,)01 

769,929 
12,484 

757,445 
15,450 

772,895 

770,816 
32,414 

Column (Ii): In this column is entered the 
number of registered births for each oalendar 
year, 1941 through 1945, based on the residenoe 
of the mother of 'the ohild at the time of birth. 
The entry for the period April-Deo ember , 1940, 
represents 9/12 of the number of registered 
births in 1940. Similarly, the entry for the 
period January-October, 1946, is obtained by 
proration and represents 10/12 of the number of 
registered births in 1946. Figures for each 
,/,ear, 1940 to 1945, for counties and urban plaoes 
of 10,000 or more population have been publ:L shed 
by the National Office of Vital Statistic IS in 
their annU4l reports, Vital Statistios o~ the 
Uni ted States. Figures tor smaller urban places 

may be available, by residence, in State Health 
Departments or Vital Statistics offioes. If 
such figures are not available for smaller urban 
places, they may have to be estimated from data 
compiled by place of occurence. 

Fil;l.al figures for 1946 were not yet avail
able when these estimates were made, but pro
visional figures for five large cities were 
available on an occurrence basis in the Monthly 
Vital Statistics Bulletin of the National Offioe 
of Vital Statistics. For city X these have been 
converted to a residence basis by the use of the 
ratio of resident births to births by OCcurrenoe 
that, prevailed in 1945. For all counties and 
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~,~t cities, recent data on births by residence 
will have to be estimated in a similar manner 
from provisional data which may be available in 
state Health Departments or Vital Statisti~s 

offices; 

Column (b): In this column is entered the 
quotient obtained by dividlng the number in col
umn (a) by a factor representing the completeness 
of registration of births. These factors are 
available for States, counties, and urban places 
of 10,000 or more population in Vital Statis
tics--Speoial Reports, Volume 17, No. 18, copies 
of which may be obtained from the National 
Office ot Vital Statistics. The factors will be 
found in the column headed "Percent of records 
mat.ched." The factor tor completeness at birth 
registra tion in city X tor the period December 1, 
1939. to March 31, 1940, is .992. The tigures 
in column (b) are estimates of the total number 
ot resident births during each year. 

In city X births were virtually completely 
registered during. the period from December 1, 
1939. to March 31, 1940. In this case any 
improvement in the completeness of birth regis
tration would be negligible. In many areas, 
.I:lowever, birth registration during the period 
from December 1, 1939. to March 31, 1940, was 
not nearly so.6~mplete. Where there is room for 
much improvement in .the.oompleteness of regis
tration ot births, it is necessary to allow for 
it to have taken place. It is suggested that if 
the completeness of birth registration in 1940 
was .99 or greater the extra labor of computing 
the improvement, it any, in completeness of 
registration, is not warranted. In Vital Sta
tistics-~Special Reports, Volume 23, No. 10, 
there appear in table 1 estimates of complete
ness of birth registration by state for each 
year, 1940 to 1944. Suppose that the area for 
which the population estimate is being 'made is a 
county in Georgia, having .751 oomp1eteness of 
birth registration in 1939-1940. Information 
tor the State as a whole indicates that the com
pleteness ot birth registration rose from .809 
in 1940 to .850 in 1944. This is equivalent to 
stating that whereas 19.1 percent of all births 
were not registered in 1940, only 15.0 per
cent were not registered in 1944. The ratio 
15. a to 19.1 is a measure of the improvement 
of birth registration in the State which may 
be applied to the percentage not registered 
in the county (1. 000' - .751 ... 249). The prod-

15.0 6 
uct: 19.1 (.249) ... 20. is an estimate of the 

prop.artioD. of births not registered in the county 
in 1944. The complement, .794. is the estimated 
cOJIlple.teness of r,egistration in 1944. 

The same method should be used to compute 
the estimated percentage of oompleteness ot birth 
registration for 1941, 1942, and 1943, using the 
figures for those years in Vital Statistics-
Special Reports, Volume 23, No. 10. Similar 
figures are not available tor 1945 or subsequent 
years. In making estimates for years after 194h, 
one should use the estimated completeness of 
birth registration in 194h for eaoh SUbsequent 
year, in the absence of other information. 

Column (c): In this column is entered the 
number of registered deaths for eaoh calendar 
year, 1941 through 1945. based on the place 
of residence of the deceased rather than the 
plaoe in whioh the death ocourred. The en
tries for the periods April-December, 1940, and 
January-Ootober, 1946, are obtained by prora-
tion, as was the case for the 
umi:l (a) (births). The data 

entries in 001-
needed for this 

oolumn may be obtained trom the same sources set 
forth above in the discussion of data on births. 
(See column (a), above.) 

Column (d): 
quotient obtained 
column (c) by a 

In this column 
by dividing 

factor 

is entered the 
the number in 

pleteness ot registration 
representing 

of deaths. 
the oom
A crude 

estimate of the completeness of death registra
tion is equal to the estimate of the complete
ness of birth registration plus one-half t~~ 

difference between it and 1. Thus in city X 
where .992 is the proportionot all births that 
are registered, the tactor representing com
pleteness of death registration is .992 plus 
one-halt of 1 - .992, or .992 plus .004. or .996. 

An alternative method ot adjusting deaths 
for underregistration may otten give slightly 
better results. It assumes that all deaths among 
persons one year old or over are completely 
registered and that infant deaths ara underreg
istered to the same extent as births. Data on 
infant deaths for eaoh year, 1942 to 1945, fo~ 
counties and urban places of 10,000 or more 
popUlation hava been published by the National 
Oftice ot Vital Statistics in their annual re
ports, Vital Statistics of the United States. 
For all counties and most oities data on infant 
deaths by residence for 1940 and 1941 and for 
recent dates will have to be estimated from pro
visional data which may be available in State 
Health Departments or Vi tal Statistios offlc6s. 

Column (ei: In this column is entered the 
differenoe between the entries in column (b) and 
oolumn (d). The sum of the figures in column (e) 
is the es.timate of • natural inorease in city X 
between Aprll 1,.1940, and November 1, 1946. 
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Figures on 
enrollment as of October 1 of each year in 
the elementary grades (1 through 8) of the 
private and parochial schools of cHy X, 
obtained from school authorities in city X, 
are as follows: 

1939 .. · •••.• 
1940." ... " 
1941 ... 00 ... 

1942 .••...•• 
191.) .•..•... 
1944, •. "". 
1945 .••.. ·, . 
1946 ...... , . 

100,313 
97,096 
94,190 
91,849 
90,082 
88,240 
86,298 
83,738 

These figures include the pupilS in grades 
7 and 8 of the Junior High Schools of 
ci ty X and also the pupils in ungraded 
classes on the elementary level. Kinder
garten pupils are excluded, however. 

(b) Enrollment, April 1, 1940: 
(1) Enrollment, October 1, 1939 •••. 100,313 
(2) Enrollment, October 1, 1940 •.•. 97,096 
(3) Enrollment, April 1, 1940. This 

figure is obtained by linear 
interpolation between (1) and 
(2), viz: 

·1/2 (100,313) + 1/2 (97,096) ••.• 98,705 

(c) Enrollment, November 1, 1946: 

(d) 

(1) Enrollment, October 1, 19h5 .. ., 86,298 
(2) Enrollment, Ootober 1, 1946 •••• 83,738 
(J) Enrollment, November 1, 1946. 

'rhls figure is obtained by lin
ear extrapolation of (1) and 
(2). viz: 
13/12 ( ,738)"" 1/12 (86,298)., 83,525 

the estimated ele
mentary s(Jhool enrollment 1n c By X 

wall 98,705, The age group 7 to 15 
years old, comprising 107,240 persons 
on tua t date, was closest 1n si ze to 
j;he eleman tary sonool enrol.lmen tend 
istherefora used IHI the popula!;ion of 
elementary school age in the 
oomputations. 

(2) The populat:l.on of city X, 0 to 9 years 
of age on April 1, 19hO, as pre£3ented 

in the~~~~~~~~~~.~~~~~~, 

Volume IV, ill dis·tributed by sing:. 
years of age, color, and sex, as 
follows: 

TABIE 2 

~ 

White Nonwhite 
,----

Age 
Fe- ])'e-

Male 
male 

Male 
male 

Under 1 year •• 4,618 4,596 151 157 
1 year ••.•••.• 4,727 4,492 135 144 
2 years •••.••• 5,145 4,946 181 178 
3 years ....... 4,903 4,859 174 149 
4 years ....... 5,061 4.770 166 154 
!5 yearB ...... ,,"'~$ 5,079 4,814 189 183 
" years ••••••• 5,017 4,834 179 166 
'1 years ....... 5,446 5,206 181 195 
8 years ••••••• 5,532 5,281 162 187 
9 years ....... 5,548 5,327 172 172 

These figures are required to obtain 
an estimate of the population 7 to 15 
years old for city X on November 1, 
1946, who were living in city X on 
April 1, 1940. (If figures by single 
years of age are not available for an 
area for which this method of estima
tion is used, it will be necessary to 
compute estimates of the single-year
ef-age distribution by splitting the 
available 5-year age totals from the 
census in proportion to the survivors 
of births in the appropriate years 
before the census.) 

(J) It 1s a cOllllllon experience in oensus 
taking to faii to enumerate a sizable 
number of persons under 5 years of 
age. On the other hand, underenumera
tion is not believed to be a very im
portant factor for the age range 7 to 
15 years which roughly corresponds to 
the population of elementary school 
age. Since the population 7 to 15 
years of age on November I, 191+6, in
cludes tile survivors of the population 
born between November 1, 1931, and 
November 1, 1939, and many of these 
persons were enumerated in the age 
range under 5 years on April 1, 19hO, 
it ia important to adjust the f.igures 
for that age range to take a(Jcount of 
underenumeration. rfthis is not done, 
·the survivors of the 1940 population 
on November I, 1946, ·l'IIould be substan
tially 19WIH.' than the number that 
would .oe enUmerated· in a on 
that date. The adjustment for under
enumeration of the popt,ll:ttion of cityX 
under 5 years of age on April· l~ 1940, 
is explained in table 3, 
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TABIE :3 

Line 
Age 

code 

-- -
ENUMERATED 

A Under 5 years •. 0'"'0 .......... ~ ... " '" (/> .o~ 0-0 

B Under 1 year ••••••••••••••••••••••••••• 
C 1 year900 ... o •• e"o~'."6' •• GQII~ ••• ""'''~.o 
D 2 years." Q .. " .. 0) " "' .. G ...... tI .... 6 " ~ .. "G (0"''' .. 0 .. " iI " 

E 3 year B 6' '" (0 .. 'II ... It .. it 0 <I 9 • 0 ...... ft .. ~ " $ .. " • & If .. 0 .. 

F 4 years 00 .. .,,, .. " " .... '" ...... " '" ...... 0 .. 'II 6 ....... " ........ !if 

ADJU8!lT!D FOR UNDERENUMERATION 

G Under 5 years o ...... "',," III""" 1/" III .. """.!$' /I 

H Under 1 year. (I 1/ ...... " " .. & .... " .... e " .... 1/ iii' " 0 " .... 1) 

J 1 year ...... ,o" •• OG •••• ~.o •• ,I."lI." • ....... 0110 

K 2 years ...... \I,," 0 ... " ...... 00" .. ". Q 1/1 ... "' .. '" .. e ...... \I 

L 3 years 00- .... " II .... '" II< ... " .. "" , • " to " $ " U 0) " ...... /I II" 

M 4 years CI " It .... " .. 0 1>"" " .. " .... ". tI " .......... II" .,. " .. "" II 

Lines A through F: On. these lines are in
serted the enumerated population i'rom the table 
in (d) (2), above. 

Line G: Onthie line is inserted the popu
lation under 5 years of age, adjusted for 
underenumeration. Measures of completeness of 

: enumeration for this age group as a whole are 
available, for States and for the urban, rural
nonfarm, and rural-farm parts of ata'tes, in 
table A-2. page 33, of the 1940 Oensua Report, 
Standardized Fertility Rates and Reproduction 
Rates. Since measures of completeness of enu
meration for cities are not available, it is 
necessary to use, as an approximation, the fig
ures for the urban portion of State Y in whioh 
oity X is located. In this area the enumera
tion of children under 5 years of age was esti
mated to be 94.7 percent complete in 1940. Each 
figure on line A was divided by .947 and the 
quotient entered on line G. For States with rel
atively large nonwhite population these meas
ures of completeness of emll11eration are aVailable 
for both the white and nonwhite population. Had 
this been so for the state in which 0 i ty X is 
located, the figures for whites on line A would 
have been divided by one factor and those for 
nonwhites by a different factor. As it is, how
ever, the factor tor the white population only 
was taken to represent the total population. 

Line H: On this line is entered the quo
tient obtained by dividing the figure on line B 
by an estimate of the oompleteness ot enumera
tion of the population under 1 year of age. 
This statistic is available only for the United 
states as a whole and must be estimated espe
cially for-city X. In this illustration, it was 

White Nonwhite 
1----

Male Female Male Female 

24,454 23,663 807 782 

4,618 4,596 151 157 
4,727 4,492 135 144 
5,145 4,946 181 178 
4,903 4,859 174 149 
5,061 4,770 166 154 

25,823 24.987 852 826 

5,148 5,124 168 175 
4,927 4,680 141 150 
5,363 5,152 189 186 
5,110 5,062 181 155 
5,275 4,969 173 160 

estimated on the hypotheSis that the proportion 
of the population under 1 year old not enu
merated bore the same relation to the proportion 
ot the population under 5 years 'old not enu
merated tor city X and the United States as a 
whole. Data tor the United States as a whQle 
indicate that the proportion of the population 
under 1 year old not enumerated was about .148, 
while the corresponding proportion for the popu
la'tion under 5 years old was about .076. The 
tormer proportion was thus 1.947 times as great 
as the latter. For oity X (i,e., the urban part 
of State Y), the proportion ot the white popula
tion under 5 years old not enumerated was .053. 
Aocording to the hypotheSis stated above, the 
proportion of ohildren in' city X under 1 year 
old not enumerated is estimated to be .103. 
Henoe the tactor for completeness of enumeration 
ot children under 1 year old 'is estimated to be 
.897 (1.000 - 0.103). 

Measures ot oompl6'teness of enumeration of 
children under 5 years old are available by 
color only tor areas in which there was a sub~ 
stantial proportion of nonWhites. When measures 
of oompleteness of enumeration of children under 
5 years old, by color, are aveilable tor an 
area, the oomputation of the taotor tor com
pleteness of enumeration of ohildren under 1 
year old should be done separately, by oolor, in 
the manner illustrated in the preoeding para
graph. Because the number of nonWhites in oity X 
is small, the inability to compute measures 
of underenumeration by color will not have a se
rious effeot on the ultimate population estimate. 

Lines J through M: In eao.h column, the 
difference between the entry on line G and that 



on line H represents an estimate of the popula
tion 1 to 4 years of age adjusted for underenu
meration. The sum of the entries on lines C 
through F is the enumerated population in the 
same age group. 'fhe ratio of the enumerated 
population· to the population adjusted for under-

,enumeration is an estimate of the oompleteness 
of enumeration of the population 1 to 4 years of 
age. (Aotually this completeness varies some
what with age, but measures are not available.) 
For city X this e stilnate proved to be. 9594 f'or 

white males, .9599 for white females,.9591 for 
nonwhite males, and .9601 for nonWhite females. 
The figures on lines C through F were divided by 
the estimate of oompleteness of enumeration for 
the same sex-oolor group and the quotients 
entered on lines J through M. 

Age on April 1, 1940, 
color, and sex 

(a) 

WHITE 
Male: 

Under 1 year ••••••••••••• 
1 yearo 41 ~ e <I",,,, .. '" <I .. • ,e" "'.011- ..... '" 

2 yea.rs •. o .......... o ••• "'.o 

3 years .................... "'. 
4 years ••••• ' ••••••••••••• 
5 years." ...... "."" 110 " " a " .... ., <I 

6 years •••••••••••••••••• 
7 years"" .... ""~ .. ""/11,, • .,.o .... . 
8 years .... /;., ~ .... " " .. t ........ ,. 

9 years •••••••••••••••••• 

Female: 
Under 1 year ••••••••••••• 
1 year ............. It j., j""" ~. (II"" 
:3 years .... " .. " ..... " " .... '" ......... 
3 ysars e ... "" ........... " .. """ .. tI 

4 years ... t"" \I ................. ". </I 

5 years" •• .,,,,, ...... "" ..... .,. ""."' 
6 years, ..... \I ~ ., \I .. ., ...... " "" "" .. 

? yeara •. o ..... _" ............. . 

8 years. o. {I."" ~ .. " ..... " ..... .. 
9 years •••••••••••••••••• 

NONWHITE 

Male: 
Under 1 year ••••••••••••• 
1 year .................. . 
2 ye ara" " " ..... " " ~ .. f ....... III G III' 

3 years ....... 9""" ,,~ .. _ 01"" .. " .. 

4 yearso., .. ".,."" '" " " .. .... " .. 4 III 

5 years •••••••••••••••••• 
6 years." .......... ., .. "." ..... .. 
7 years •. \1 ...................... " 

8 years ........... "" ... ,,"""" ... . 
9 years.; •••••••••••••••• 

Female: 
Under 1 year ••••••••••••• 
1 year ••••••••••••••••••• 
2 years" .......... ., ., . ., ...... " ... .. 
3 yea.rs ............. -1; ..... ...... A. 
4 years •••••••••••••••••• 
5 years •• 0- .. " .. " •• " " " of ... " " III 

6 years"c ..... " .• II .... "OOft91l1 

7 years ........ 0 ~ .... " .. ." .. ."., .. III 

8 years •••••••••••••••••• 
9 year s •• •••• I> ... 0 ..... q .. It ., ., 

Population, 
April 1, 

1940 

(bl 

5,148 
4,927 
5,363 
5,:).10 
5,275 
5,079 
5,017 
5,446 
5,532 
5,548 

5,124 
4,680 
5,152 
5,062 
4,969 
4,814 
4,834 
5,206 
5,281 
5,327 

168 
141 
189 
181 
173 
189 
179 
.181 
162 
172 

175 
150 
186 
155 
160 
lB3 
166 
195 
187 
172 

TABLE t, 

(4) The number of survivors on NovemlYer 1, 
1946, of the populati on under 10 years 
of age on April 1, 1940, is estimatsa 

in the following table. 

Computation of survival factors 
Survivors 

on 
November 1, 

1946 

Age on 
November 1, 

1946 
(years) 

(el 

9,668 
9,574 
9,549 
9,530 
9,513 
9,499 
9,487 
9,475 
9,465 
9,455 

9,742 
9,663 
9,640 
9,623 
9,609 
9,596 
9,586 
9,578 
9,570 
9,563 

9,450 
9,267 
9,217 
9,186 
9,151 
9,137 
9,122 
9.108 
9,095 
9,083 

9,573 
9,427 
9,381 
9,349 
9,323 
9,307 
9,292 
9,279 
9,268 
9,259 

Ix of 6 

(dl 

9,487 
9,475 
9,465 
9,455 
9,444 
9,435 
9,425 
9,415 
9,403 
9,398 

9,586 
9,578 
9,570 
9,563 
9,555 
9,548 
9,541 
9,534 
9,526 
9,521 

9,122 
9,108 
9,095 
9,083 
9,051 
9,038 
9,024 
9,008 
8,988 
8,941 

9,292 
9,279 
9,268 
9,259 
9,227 
9,216 
9,204 
9,189 
9,170 
9,107 

Ix ... 7 

(e) 

9,475 
9,465 
9,455 
9,444 
9,435 
9,425 
9,415 
9,403 
9,398 
9,383 

9,578 
9,570 
9,563 
9,555 
9,548 
9,541 
9,534 
9,526 
9,.521 
9,512 

9,108 
9,095 
9,083 
9,051 
9,038 
9,024 
9,008 
8,988 
8,941 
8,915 

9,279 
9,268 
9,259 
9,227 
9,216 
9,204 
9,189 
9,170 
9,107 
9,077 

L 
x 

(tl 

.9806 

.9890 

.9906 

.9915 

.9922 

.9926 

.9928 

.9929 

.9931 

.9930 

.9835 

.9907 

.9923 

.9932 

.9940 

.9946 

.9949 

.9949 

.9951 

.9951 

.9644 

.9820 

.9860 

.9867 

.9871 

.9883 

.9883 

.9877 

.9858 

.9827 

.9698 

.9887 

.9874 

.9888 
,9891 
.9895 
.9896 
.9891 
.9854 
.9817 

(gl 

5,048 
4,873 
5,818 
5,067 
5,234 
5,041 
4,981 
5,407 
5,494 
5,509 

5,039 
4,636 
5,112 
5;028 
4,939 
4,788 
4,809 
5,179 
5,255 
5,801 

162 
138 
186 
179 
171 
187 
177 
179 
160 
169 

170 
148 
184 
153 
158 
181 
164 
193 
lB4 
169 

(hl 

6 7/12 
7 7/12 
8 7/12 
9 7/12 

10 7/12 
11 7/12 
12 7/12 
13 7/12 
14 7/12 
15 7/12' 

6 7/12 
7 7/12 
8 7/12 
9 7/12 

10 7/12 
11 7/12 
12 7/,J.2 
13 7/'J.2 
14 7/12 
15 7/12 

6 7/12 
7 7/12 
8 7/12 
9 7/12 

10 7/12 
11 7/12 
12 7/12 
13 7/12 
14 7/12 
15 7/12 

6 7/12 
7 7/12 
8 7/12 
9 7/12 

10 7/12 
11 7/12 
12 7/12 
13 7/12 
14 7/12 
15 7/12 



Column (b): The figures in this column for 
"'At) population under 5 years of age on April 1, 
1940, have been computed in Item 3 (d) (3), above. 
The figures for the population 5 to 9 years of 
age are shown in Item 3 (d) (2), above. 

Columns (e) through (f): To estimate the 
proportion of the population at a given age who 
will be alive at a date in the future, it is 
necessary to compute a survival factor which 
reflects mortality trends prevailing during the 
period. The Lx column of a standard life table, 
which presents the age distribution of a sta
tionary population subjeot to the mortality 
rates existing at the date to which the life 
table refers, and to an annual 10,000 births, 
may be used to compute these survival factors. 
An estimate of the proportion of the population 
aged x years at the start of a period who will 

still be alive y years later is 1xr.:: Y.. In this 

illustration, y is the number of years between 
April 1, 1940, and November 1, 1946, or 6 7/12 

years. An estimate of Lx + 6 7/12 may be com
puted by linear interpolation between 1x+ 6 and 

Lx + 7. 

The values of Lx in colill!l!1 (c), 

column (dl, and Lx + 7 in column (e) 

tained as follows: 
(1) Values of LO through 

LX + 6 in 

were ob-

were 

obtained from "United states Abridged Life 
Tables, 1939. Urban and Rural, by Regions, 
Color and Sex," Vital Statistics-~Special 
Reports, Volume 23. No. 15. published by 
the National Office of Vital'Statistics, 
United States Public Health Service. The 
figures used for city X are those which 
apply to cities of 100,000 or more popula
tion in the North. 

(2) Values of Lx for x • 5 or more 

years are not availaole by single years. 
However, the same report does present fig
ures showing the sums of the Lx values for 
ages 5 to 9. 10 to ll~, and 15 to 19 years. 
Each of these sums was distributed bysi~gle 
years of age acoording to the single-year
of-age distribution of Lx in the United 
states Life Tables and Actuarial Tables, 
1939-1941, published by the National Office 
of Vital Statist.ics, United States Public 
Health Servioe. To illustrate, the regional 
life table for ci ties of 100,000 or more 
population in the North does not have 

7 .. 

value's o1'L 5 ,L6, L 7, L8 • 

show 47,381 as the value 
ma,les. This 1,s equal to 

or L9' It does 

of!Lfor white 
thl sum of the 

individual quantities L5, L6 , ••• L
9

, The 

Uni ted states 111'·e tables for 1939 to 1941 
show for white males: 

L5: 94,085 

L6: 93,962 

4,= 93,850 

Le: 93,74'7 

L9: 93,649 

The sum of these values, 469,293. repre:. 
sent:st Lx from thi'B life table. The quo-

II 
tient of 47.381 divided by 469,293 is the 
factor (.100963) which is multiplied by 
each of the given va,lues of L5 , L6, ". L9 , 

in ord'sr to scale them down. By this 
process 15 for white males is computed to 

be 9,499, L6 to be 9,487. and so for tn-. - The 

sums of the Lx values used for city X are 

those which apply to cities of 100,000 or 
more population in the North. 

shown in column 

(t) were computed by taking 5/12 of Lx + 6 plus 

7/12 of L 7 and dividing the sum of these x + 

produots by Lx' 

Column (g): The figures in this column are 
the products of the populations in column (b) by 
the survival factors in column (tl. They repre
sent the expected number of survivors at each 
year of age shown in column (h) on November 1, 
1946. For example, on November 1, 1946, the es
timated number of white male survivors who were 
at least 6 years and 7 months of age but less 
than 7 years and 7 months of age is 5,048. 

(5) The figures in column (g) of table 4 
represent the expected population of 
city X at each given year of age it 
there was no migration of persons in 
this age range between April 1,1940, 
and November 1, 1946. On the assump
tion of a rectangular distribution ot 
population within eaoh year ot age 
shown in oolumn (h) of table 4. the 
expected population 7 to 15 years old 
on November 1, 1946, may be computed 
by adding the figures in column (g) of 
table 4. andaubtracting from the Sulll 

5/12 of the survivors 6 7/l2but less 
than 7 7/12 years of age and 7/12 of 



the survivors 
16 7/12 years 

15 7/12 but less 
of age. The 
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than 
sum of 

the results for all sex-color groups, 
or 94,622, represents :the expeoted 
population 7 to 15 yeaJ:"s of age on 
November 1, 1946, assuming no mi-
gration. 

(e) Estimated population of elementary school 
age (7 to 15 years) on November 1. 1946 
(including effect of migration) 
(1) Population 7 to 15 years of age 

on April 1, 1940 ............ 107,240 
(2) Number enrolled on April 1, 

1940: Item J (b) •••.••.•••• 98,705 
(J) Ratio: (107.240)/(98,705) ••.. 1.08647 
(4) Number enrolled on November 1, 

1946: Item 3 (e) ••••••••••• 8),525 
(5) Estimated population 7 to 15 

years of age on November 1, 
1946: (1.08647) x (8J,525). 90,747 

(t) Net ohange in population in this oohort due 
to migration 

The differenoe between the 90,747 per
sona 7 to 15 years at age on November 1, 
1946, Item 3 (e), and the estimated 94,622 
survi VOl'S of the Same ages. Item J (d) (5), 

represents a net ohange of -3,875 persons, 
or a net 'loss of population in this age 
range imputed to net migration. 

(g) Migration rate tor this cohort, April 1, 
1940, to November 1, 1946 
(1) Net out-migration for the co-

hort: Item 3 (f) .•...•... ~ .• -3,875 
(2) Size 01' the cohort on April 1, 

191.0: 
(a) The oohort comprises persons 5/12 

to 8 5/12 years of age on April 1, 
1940. On the assumption of a 
rectangular distribution 01' popu
lation within each year of age 
shown in column (a) of table 4. 
the size of t.tl6 oohort may be 
computed by adding the figures in 
oolumn (b) of table 4, and sub
tracting from the sum 5/12 of the 
population 0 years of age and 
7/12 at the population 9 years of 
age. The sum of the results for 
all sex-oolor groups equal. s the 
size of the cohort on April 1. 
1940 ••.•...•..•....••...•• 95,392 

(3) The migration rate for the pe
riod between April 1. 1940, 
and November I, 1946', is equal 
to (-3,$75)/(95,392) •..••. ~0.0406219 

(h) Estimated total net migration, 
1940, to November 1, 1946 
(1) Population of city X on 

April 1, 1940 (Item 1) ..... . 
( 2) 1/2 births during the 

period (Item 2) ............ . 

(3) Population base tor computing 
estimate of net migration 
at all ages: 

April. 

770,816 

48.952 

(770,816) + (48.952) •....... 819.768 
(4) Net migration at all ages: 

(-0.0406219) x (819.768) •.•• -33,301 

Note: This prooedure allows for net 
migration among persons alive on the base 
date and also among persons born subse
quently. It is assumed that births between 
the base date and the estimate date w,~re 

evenly distributed throughout the period 
and that, on the average, the newly born 
persons were alive for only halt the period 
and should therefore have experienced net 
migration at only halt the oomputed rate. 
Since the produot of the number of births 
by halt the net migration rate is equal to 
the produot of half the births by the en
tire net migration rate, the desired re
sult, an estimate of net migrants tor the 
total population, is aohieved by adding th.~ 

base date population and halt of the sub
sequent births and by multiplying this sum 
by the estimated net migration. rate from 
Item 3 (g) (3). 

It is not necessary to aocount tor 
deaths after the base date in determining 
the population base to which to apply the 
estimated rat,e of net migration. The rate 
of net migration is a measure of the rela
tionship between the number of net migrants 
and the population of the area at the base 
date. It an individual in the base date 
population subsequently dies in the same 
area, it is obvious that he has not mi
grated. It he dies elsewhere, he is not 
subtracted from the population by virtue at 
death, since he is not included in the 
death statistics for his area of origin. 
He is, however, lost to the area by virtue 
of out-migration and is accounted for by 
this estimating process. On the other hand. 
an in-migrant who dies after migrating to 
the area is included in the death statis
tics and therefore is subtracted from a 
population i.n which he was not represented 
-at the start of the period. Before he 
should be subtract.ed as a deceased person, 
he should first be added as an in-migrant. 
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This is also done by this estimating pro~
ess. As a result no bias is int'roduced by 
neglecting deaths subsequent to the base 
date. 

It should be noted also 
plicity this illustration 
account of the institutional 

that for sim
does not take 

population of 
city X. In most real instances, however, 
there will have been some persons in insti
tutions in the area on the base date. In 
these cases the figure to be used in line 1 
should be the noninstitutional population 

rather than the total population. This 
suggestion is made because it appears more 
realistic to assume no net migration what
soever for the institutional population 
than to attribute to it the rate of net 
migration estimated for the school age 
cohort. Figures for the 1940 institutional 
population 14 years old and over may be 
obtained in Bureau of the Census, 16th Cen

sus, Population, Special Report on Institu
tional Population 14 Years Old and Over, 
Government Printing Office, 1943. 

Item 4. Estimated population including persons absent in the armed forces on Novembe.r 1, 1946: 

(a) Total population on April 1, 1940 (Item 1)........ ..................... .......... 770,816 
(b) Natural increase (Item 2)........................................................ 32,414 
(c) Net migration (Item, 3)........................................................... -33,301 
(d) Total population including persons absent ill ttie armed forces on November I, 1946: 

(770,816) + (32,414) - (33,301)................................................. 769,929 

Item 5. 
(a) 

(b) 

(c) 

Estimated population absent in the armed forces on November 1, 1946: 

Number of l-C Selective Service Registrants from city X on November I, 1946 
(Source: Office of Selective Service Records) •••••••••.•..•...•........••.•..• 

Number of l-C Selective Service Registrants from State Y on November 1, 1946 
(Source: Office of Seledtive Service Records) ••.•••....•..•...•.•.•..••••••.•• 

Ratio of 1-0 Selective Service Registrants in city X to those in state Y: 
(84,496)/(471,365) ...••••..........•.•.•.•....••........................•...•.• 

(d) Proportion of United States armed forces strength with preservice residence in 
State Y (Source: Estimated distribution of World War II veteran population by 

0.17916 

State of preservice residence, Current Population Reports, Series P-25, No.5). .0347 
(e) Strength of the armed forces on November i, 1946 •.••.•...•.....••....••...•.•.••. 2,008,000 
(f) Estimated number in the armed forces with preservice residen.ce in State Y: 

(.0347) x (2,008,000).......................................................... 69,678 
(g) Estimated population of city X absen·t in'the armed forces on November 1, 1946: 

(0.17916) x (69,678)................................ .•...... ...•..... •..•.•..•. 12,48~ 

This is one of several ways in which the population absent in the armed forces 
mated. From time to time the several armed forces publish distributions of strength 
preservice residence that may be used in place of steps (d), (e), and (f). 

may be esti
by State of 

Item 6. Civilian population of city X on November 1, 1946: 

(a) Estimated population including persons absent in the armed forces (Item 4) •...••• 
(b) Estimated population absent in the armed forces (Item 5) ........................• 
(0) Estimated civilian population: (769,929) - (12,484), .......................... ;. 

Item 7. Estimate 'Of military personnel stationed in the city on November 1, 1946: 

The number of mili tary personnel stationed in the city generally can be obtained 
from the local Army. Air Force, Navy, Marine, and Coast Guard offices. (It can
not be supplied by the Bureau of the Census) •..•...•.•.•.......•.•............• 

Item 8. To·tal population of city X on November 1, 1946, including members of the armed 
forces stationed in the city: 

(a) Estimated civilian population (Item 6) .......................................•.•. 
(b) Estimate of military personnel (Item 7) ........................................ .. 
(c) Estimated total population: (757,445) + (15.450) .............................. .. 

769,929 
12,484 

757,445 

15,450 

757,445 
15,450 

772,895 
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ILLUSTRATIVE EXAMPLE OF THE ESTIMATION OF THE CURRENT POPULATION OF A COUNTY BY .METHOD I, 
POPULATION--SPECIAL REPORTS, SERIES P-47, NO.4 

Summary for County A in State B Estimate Date: 

Item 1. Estimated civilian popUlation on November 1, 1943 ••••••••••.•••••••••••.•••••••••• 
Item 2. 
Item 3. 

Item 4. 
Item 5. 
Item 6. 

Item 7. 
Item 8. 
Item 9. 
Item 10. 

Estimated number of persons away in armed forces on November 1, 1943 •• 0 ••••••••••• 

Estimated population, including persons away in the armed forces on November 1, 
1943 (Item I plus Item 2) •••••••••••••••••••••••••• 0 .•••••••••••••••••••••••••••• 

Natural increase, November I, 1943, to estimate date •••••••••••••••••••••••••••••• 
Estimated net migration for the same period •••••••••••••••••••.••••••••••••••••••• 
Estimated population including persons away in armed forces on July 1, 1946 

(Item 3 plus Item 4: plus Item 5) ............................................... . 
Estimated number of persons away in the armed forces on July I, 1946 •••••••••••••• 
Estimated civilian population on July I, 1946 (Item 6 minus Item 7) ............... . 
Estimate of military personnel stati.oned in the county on July I, 1946 •••••••••••• 
Estimated total population on July 1, 1946 (Item 8 plus Item. 9) ••••••••••••••••••• 

1 1946 

56,400 
3,124 

59,524 
2,879 
1,537 

63,940 
903 

63,037 
120 

63,157 

Note: This illustration deals with the 
preparation of a population estimate for July I, 
1946, based on an estimate of civilian popula
tion for November 1, 1943, published in Popula
tion--Special Reports, Series P-44, No.3. In 
general, the population base to be selected in 
using this method is the most recent fairly re
liable population total available. For count ies. 
the November I, 1943, estimates based on War 
Ration Book registrations may be used. For 

smaller places, 1940 census figures will gener
ally be the latest reliable figures. In some 
special instances, later figures from Census 
Bureau special censuses, Census Bureau sample 
surveys, or other sources, will be available. 
Pending the publication of the 1950 Census Re
ports, however, the base for most counties will 
have to be the November I, 1943, estimates of 
civilian population, such ~s the base used in 
this illustration. 

DETAILED PROCEDURE 

Item 1. Civilian population of county A on Nov;ember I, 1943 (Source: Population--Special 
Reports, Series P-44, No.3) •••••• 0 ••••• 0 ••• 0 0 ••••••••• 0 •••••••••••••••••••••••• 56,400 

It.em 2. Persons away in the armed forces on November I, 1943: 
(a) Estimated c.ivilian population of county A on April I, 1940 (Source: Population--

Speoial Reports, Series P-44, No. 3) .. 00" ......... " ••••••••••••• , ••• "' ••••• "0 ••••• 41,000 
(b) Proportion of oivilian population of the United States on April 1, 1940, serving 

in the armed forces on November 1, 1943 (Source: Population--Special Reports, 
Sa,ries P .. ,47 , No.4) •.• ". It" '" " .. \\,0 .. 0' .... 11;1 "" ." .... " .. " " .. '" " " " • " " " ••••• " ••• II " "." • " "0';'" " • $"" .076 

(e) Estimated number of persons from county A in armed forces on November I, 1943: 
(41 J 000) x: (.076).,. (I 11;1 II " • " " 0 " .. " " ...... " ... " .. " 0 " ... " " " " " • II • 0" " • e ••• " .. <I " " .. " • fII 11;1 " .. Q 0 " •• " " G 3,124 

Note: Sometimes this figure is available from local records and need not be estimated. 
If it must. be estimated either the procedure illustrated here or that shown in Item 5 of 
Method II may be used. 
Estimated population of county A including persons away in the armed forces on 

November 1, 1943 {Item 1 plus Item 2) •••..•••••••••••••••••••••••••••••••••••••• 
_I_t_em ___ 4~. __ N_a~t.ural increase, November I, 1943, to July 1,1946 ••••••••••••••••••••.•••••••••• 

59,524 
2,879 

Item 5. 
(a) 

(8&6 Item 2 of Method II. above. for illustration of detailed procedures) 
Net migration to or from county: A, November 1, l\l43, to July I, 1946: 
School enrollment statistics: Figures on enrollment in the elementary grades (1 through 8) 

of the private and parochial sohools of county A as of January 1 of each year, o,bta:l:ned 
from school·authorities in county A, are as follows: 

Date Number enrolle.d Date Nuw.ber enrolled 
January I, 19400-" e e .. ., ~ & <I I)"., 5,810 January 1, 194,4. to" " " " II> 'I co .. " It 7,390 
January I, 19.41 .• '" . " " " " • ., e '*' 6,320 January 1, 1945" " . " " 0 " 0 " " • " 

7,490 
January I, 1942 •. .,,, ....••. $ 6.,840 January I, 1946 ••.• ,,"' •.•••• 7,610 
January I, 1943. <II • " " " o. \I " It" 0 7 ,300 January I, 19.47 It 'it • " ., ., '" " " e <10 7,740 
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Net migration to or from oounty A, November 1, 1943, to July 1, 1946--Con. 
Percentage change in sohool enrollment, November 12 1943, to July 1, 1946: 
( 1) Enrollment» January 1 J 1947 CI II iii II ,,'; iii olo oJ ., " , 0 G (I .. (11;1 .. " iii " .. 'iI e ...... " " <) iii <) 11 " iii (I iii It 11> !I 0 <) 11 " G <$ e " 0 

(2) Enrollment, January 1, 1946 ••••••••••••••••••••••••••••••.••••.•••••••••••••• 
(3) Estimated enrollment, July 1,1946: 1/2 (7,740) + 1/2 (7,tHO) .............. . 
(4) Enrollment, January 1, 1943011 ~ ~ 'II 0 1I 0) II 0 <II 0) 1& e 1;1 (I ~ iii $ 6 I) {I" II ... \I" 0 G III It e (I" iii <!I III G" II 0" (I (I .. <II '" (I" (I II! 

(5) Enrollment, January 1, 19440(1 Q ., (I .. (I II 'I " " , 0 <II e ., ell .. ~ $- ~ \I ., " II G Q ., I> 0 n 'II >1 0 " e " '1 " " " " iii & It. (I .0)., 
(6) Estimated enrollment, November 1, 1943: 2/12 (7,300) + 10/12 (7,390) •••••••• 
(7) Estimated percentage change, November 1, 1943. to July 1, 1946: 

7.740 
7,610 
7,675 
7,300 
7,390 
7,375 

(7',875)/( 7 ,375) 0lIl (100.0) $" e .. " e ~ <) II <)" It III ~ (I 1/ G" I> !II e., a""" II e 'II (I II"" 'I) II $ G G •• " eo (I,,,,,,, a (I +4.1 
Note: This method of computing the percentage change in school enrollment depends on 

linear interpolation between successive annual school enrollment figures to obtain esti
mates of enrollment for the terminal dates of the period of estimation. From these esti~ 
mates the estimated percentage of change may be readily computed. In our release, Series 
P-47, No.4, a different approach is proposed, namely, that the monthly average ohange in 
school enrollment between two dates (roughly spanning the period ot estimation) for which. 
school figures are available be taken as applying to the period of estimation even though 
the terminal dates are not necessarily the same. The two methods should give reasonably 
close results; the method illustrated above is somewhat simpler in computation. 

(c) Percentage change in population attributable to net migration, November 1, 1943, 
to July 1, 1946: 

(1) Percentage change in school enrollment: Item 5 (b) (7)........... ........... +4.1 
(2) Percentage change in number ot ohildren 6 to 13 years of age, for the United 

States (Series P-47, NO e 4)."'00 •• a".0.0., ...... 00&00 •• III •• fl' •• "".,01l •••• " •• 49. +111>6 
(3) Estimated percentage ohange due to net migration: (4.1) - (1.6)............. +2.5 

(d) Estimated net migration, November 1, 1943, to July 1, 1946: 
(1) Total.population inoluding persons away in the armed forces, November 1,1943 

(Item 3) 1\1 0 G 'lI • ,. • " /) •• (I It • III .. 'II> 0 " II) e *' ., • 0 " ., ... /I • " " Q ~ .. 0 "" (; III ~ ., II 0 II '" " '" II " II '" • " III " " •• 0 /I • {I " .... a 

(2) One-half number of births between November I, 1943, and July 1, 1946, cor-
rented for underregistration G • ". ••• ,,0 (10 (10' ... 0" •• III •••• 0 III •• (10 IJo .. " ., .. 0" • if \I • (I" ft {I .. "" {;. 

(See Item 2 of Method II, above, I'or illustrationot detailed procedures to 
compute this estimate) 

(3) (59,524) + (1,959) •.•..•• 0., •••••••••••• 0 ••••• ".1& •••• ,,,""0.0 •• 8,,.00 ••••• "".6$0' 

(4) Estimated net migratlon: (61,463) x (2.5%) ................................. . 

Item 6. Estimated total population of county A, including persons away in the armed foroes, 
-July 1, 1946 (Item 3 plus Item 4 plus Item 5) ••••••••..••.•••••••••••••..••••••• 

Item 7. Estimated number of persons from county A absent in the armed forces, July 1, 1946 
(See Item 5 of Method II, above, tor illustration of detailed procedures to com
pute this estimate) 

Item 8. Estimated civilian populatiolln-t' county A on July 1, 1946 (Item 6 minus Item 7' ... 
Item 9~ Estimated number of persons in armed forces stationed in county A on July 1, 1946. 
Item 10. Total population in county A on July 1,1946 (Item 8 plus Item 9)., •••.••••••••••• 

1 If the county has a large institutional population it should be eXCluded from Item 5 (d) (1). 
e The data from which this estimate was computed are not shown in this illustration. 

61,483 
+1,537 

63,037 
120 

63,157 
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