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MEASUREMENT ERRORS IN THE 1940 CENSUS OF POPULATION
Leon Pritzker and Robert Hanson
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(This paper presents the personal views of the authors, and not
necessarily the official position of the Bureau of the Census.)

Mathemgtical model.

The following mathematical model,
described in detail by Hansen, Hurwitz,
and Bershad (2), has aided us in the de-
sign of our program of evaluation:

a. The basic postulates of the model ==
not attainable in the real world = are
that the process of recording a response
for any individual is 1) repeatable and
2) gives rise to a random variable whose
value at trial t is not correlated with
its value on any other trial (t + k) and
whose expected value is constant over
repeated trials.

b. Thus, we shall be dealing with a random
variable, thG » Whose value is:

= 1, if the recorded response
classifies individual J
in class x of some char—
acteristic on trial t of
a census conducted under
a set of general condi-
tions G. (x may denote
the age-class "0 - 4,"
the income class "$10,000
and over," etc.)

X6

= 0, if otherwise.

c. Then we can define the proportion clas-
sified in x in trial t of a census of

n, persons:
Px

1
Pog = n, J e @

d. The task of evaluation, when viewed from
this standpoint, is to obtain estimates
of the mean square error of for the

classes of the population for which
census data are tabulated, for example,
5~year age classes, the categories into
which income reports are combined, and
the number of years of regular schooling
completed. Thus:

MSE = E(p,,=-T)P (2)
Prg tG

where the expectation is taken over

trials and where U is the true pro—

portion.

«. The msan square error can be divided
into its two main components by sub=
tracting and adding E(p,;) inside the

[

parentheses of equation (2). We define
E(ptG) = PG and:

mEpt(} = E(PtG' G)3 + (PG- U)ﬁ (3)
2
= +B 4)
cptG Pea (

where the first term is the total
variance of Pig and the second term

is the square of the bias of Pg *

To express the variance of | in a par-
ticularly fruitful way, let:

E(xdtG) = Pygs OSSPy
where the expectation is over trials for
a fixed person.

<1,

Then, as a device to be used for separ—
ating the response variance from the
total variance, let:

s 1
Fie = 3 ?PJG (5)

This is the average of the axpected
values for the sample drawn on trial t.

S

a3 A
O . = Elpyg=Pyg+ Pg = Fef
= E(pyg = Byg) +E(Rg = FeF
+ ZE(p,q = Poe) (g = Fg) (6)

In equation (6), the first term is de~
fined as the response variance, the second
term as the sampling variance, and the
third as the interaction.

Our interest in this paper lies, in addi-
tion to the bias, in the responge yariance.

Iet: R .
o = ERyg - R’ 0

dﬁG = (xjtc- JG) ’

the deviation of the response recorded
for individual j on trial t from the ex=
pected value of the responses over all
trials.
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Then the evaluation of the expected
values indicated in equation (7) for a

fixed sample size n =n gives:

o = Lg@ )
3 n JtG

+8 L E(dyg dipg)  (8)

The partition of the response variance
provided by equation (8) gives a useful
tool for the analysis of sources of un-
reliability.

Since E(d

th) =0, E(a3, ,) is a vari-

G

2
ance, O, - It is the basic trial-to-
trial variability, averaged over indi=-
viduals. By analogy with population
sampling, it is defined as the "simple
response variance." It can be shown
that:

ag

4G 367 9)

where N = the total number of persons
in the population.

It can further be shown that:
23
%a < PG (1- PG) (10)

And thus, we can define the "index
of inconsistency™:

2
g

_ _dG
e = Fa-rpst (1)

PG(l - PG) will be recognized as the

"sampling variance" of an estimated
proportion for a sample of one element
in simple random sampling. In this
model, however, PG(l - PG) also includes

the "simple response variance."

We have found the index, I 4G * useful

in determining the inherent reliability
or "measurability" of any O, 1 variate
included in a census. Estimates of this
index enable us to compare the inherent
reliability of measurement of, for ex-
ample, one five~year age class with any
other five-year age class, or a broader
age grouping with a narrower age group-
ing, or an age class with an income
class.

Under certain circumstances, the more
important component of the response vari-
ance is the second term of equation (8),
reflecting the covariance between re-
sponse deviations. Results bearing on
this component are not yet available.
However, a major effort is now in prog-
ress to provide estimates.
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ugssion of two components of the mathe=
mati model.

The two components of interest are:

B = Py - i} (3a)

2

°dG

T = P (L - Py (1)

In evaluating the national summary
statistics of a census of population, of
these two components the one of significance
— except for very rare characteristics ==
is B « The term, I ,, , is of interest

) dG
in evaluating the precision of the census-
taking process but not the accuracy of the
statistics.

Estimators.
a. Bias.
Recall that
B = P, =T (3a)
Py G

For PG s we write the census statistic
itself, Pig *

The problem, then, is to find a valid
estimator for U. This comes down to
devising a method of measurement that
can be agreed upon as '"standard," or
failing that, devising a "preferred"
method that, by judgment or by test, is
found to produce the required statistics
with significantly smaller mean square
errors than the statistics of a census.
Then the estimator of B is:

P

b

Pia
where Ppgt is an estimate produced by
a standard or a preferred method.

= ptG - ptG' (12)

The tables we have provided below give
estimates of the bias, b « These

Pta
estimates come from the Evaluation and
Research Program of the 1960 Census in
which the following studies have been
conducted to obtain estimates of the bias
in national summary statistics:

(1) cPS = Census Match. (Study EP-23)

The Current Population Survey (CPS), con=
ducted monthly by the Bureau of the
Census, is regarded as a "preferred
method," in relation to a census of pop-
ulation, for collecting data on the size
and composition of the labor force. The
data for a sample of about 8,000 house-
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holds enumerated in both the April 1960
CPS and in the 1960 Census (conducted
primarily in April 1960) have been
brought together and analyzed. Some
results of this match, as well as of a
match conducted between the April 1950
CPS and the 1950 Census, are presented
below.

(2) Population Content Evaluation Study.
St EP=10

This study was based on what we term an
"intensive-interview" approach to obtain=
ing census data. The "intensity" of an
interview is a relative matter. We pro-
vide some notion of the "intensity" in
Attachment A, in which are reproduced the
questions employed in the inquiry to de—-
termine the age of each person in the
sample for Study EP-10. We would assert
that the interview designed for Study
EP=10 was considerably more "intensive"
than the interview designed for obtaining
data for characteristics of the population
in the Post=Enumeration Survey of the
1950 Census.

Data were obtained on the following
characteristics by intensive interview:
usual place of residence, age, place of
residence on April 1, 1955 (providing a
measure of mobility of the population),
school enrollment and attainment, number
of children ever borne by women who have
ever been married, income from self-
employment, and income from sources other
than earnings. At the outset of each
intensive interview, the interviewer also
recorded the sex and color of the person
for whom data was being obtained. In
most cases the interviewer talked with
the person himself when the person was
an adult, and to the parent or guardian
when the person was a child.

The results presented below are based on
a sample of about 9,500 persons and re-
flect differences between the 'best"
answer obtained by the interviewers in
Study ER-10, after reconciliation of dif=-
ferences between Census and ER-10 re-
sponses, and the Census responses re-
corded on the FOSDIC schedules of the 25
percent Census sample.

(3) Becord checks and related studies.

The results are not yet available, but
the Bureau of the Census expects to have,
as part of the Evaluation and Research
Program, estimates of bias in swmmary
statistics from the following sources:

(a) Age and sex for children under
10 years of age from birth
certificates.

(b) Occupation and industry of em-
ployed persons from employer
records.

(c) Occupation, industry, and class of
worker (the component of bias due
to errors in coding) from a study
being conducted by Fasteau, Ingram,
and Mills (1).

b. Index of inconsistency.

Recall that:
2
g
_ 4G
I = FO-7y (1)

We can write p, , for P, . Thus, the ,

problem is to find an estimator for %gG *
Recall that:

2

E(xyq = PygV

Now consider a theoretical repetition
(') of the Census (t) under the identi-
cal conditions, G. The repetition is
theoretically independent. For any O,

1 variate, for example age 15 - 19, the
Census and its repetition would generate
the following type of table:

\ Census Age 15-19 |Age net 15-|9|
el X =1 x = 0 ]
Repetition -~ jt6 jt6 |
Age | x = ! [ b !u +b
15-19] jte |
Age | x -0 c d lc «+d
net 15-19 ! jt'e !
a+c b 4d , "
t
=a+b+ec+d= =
n =a c+d Ry =n

Define the gross difference rate, g:
= btgc
X (13)
It can be shown that under the specified

conditions:

23

9 = % E(8) (1)
Then, writing idG as an estimator of I ,

-

e T B - wg (3)

As pointed out by our colleague, Max
Bershad, this term is equivalent to ¥
for a two=by=two contingency table, as
defined by Karl Pearson (3).
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In practige the conditions do not hold
and thus I,, is a biased estimator of

I 46 ° In ggrticular, there is a growing
body of evidence that the division by 2

cannot be justified where the "repetition"

is followed by reconciliation with the
Census. In our judgment, the division
by 2 has provided estimates that under—
state the response variability of the
1960 Census statistics. We believe,

however, that I., is a useful estimator
for helping us 90sess the relative con=

sistency of recorded responses, as be-
tween characteristics and as between
censuses. Biased estimates of I 4G will

be available for selected characteris=
tics, for the United States as a whole,
from the following studies conducted as
part of the Evaluation Program of the
1960 Census:

(1) CPS = Census Match. Study EP-23 —
described above.

(2) Population Content Evaluation Study,
Study EP=-10 == described above.

(3) Replication Study. Study ER-18
This is a study based on the re-

enumeration of 6,000 households in-
cluded in the 25-percent sample of
the 1960 Census. Results are not
yet available.

Results and interpretations.

The results presented below are prelim=
inary in three respects. First, there will
probably be some corrections in the esti-
mates themselves. Second, the estimates
do not take account of the effect of errors
in the coverage of the population and in
the coverage of housing units on accuracy
and reliability. Third, the estimates do
not take account of the effect of non-
response on accuracy and reliability.

The results are based on estimated
"identical populations." For each char—
acteristic studied, the "identical
population™ is projected from those per—
sons (or housing units) for whom responses
were recorded both in the Census and in
the survey used as the standard to evalu=-
ate the Census.

a. labor-forge status. As indicated above,
the standard for evaluating the Census
is the CPS. Tables 1 and 2 present the
results of two CPS=Census Matches.

Table 1 permits us to compare the biases
in the statistics for labor-force status
of the 1960 Census with those of the
1950 Census. The statistics for females
appear to have been uniformly improved
in 1960 over 1950. The statistics for
males also appear to have improved in
1960 over 1950 for unemployment. For

b.
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employment in agriculture, the 1960
figures appear to be worse, and, for the
other components, about the same. How=
ever, there are still estimates of bias
in the 1960 Census statistics that some
analysts would probably regard as im=-
portant. For example, the male, civilian
labor-force total in the 1960 Census is
understated by more than 2 percentage
points and the female, civilian labor
force is understated by about 1 percent=
age point.

Table 2 provides a basis for comparing
the data=collection procedures in the
1950 and 1960 Censuses by showing esti-
mates of the indexes of inconsistency,
I for the labor-force status cate=

dG

gories. The estimates are biased in that
the CPS, at the time of each Census, has
been taken to be the "repeated trial."
We recognize that the CPS is not taken
under the same conditions as the Census.
In fact, we regard the CPS to be better
for determining labor—=force status.
However, if the following two reasonable
assumptions hold, we can conclude that
the estimates of the index are under—
estimates:

(1) The covariances between the CPS and
the Census response deviations are
zero or positive.

2
(2) The simple response variances, %G

of the CPS are less than the simple
response variances of the Census for
labor=force classifications.

There is some reason to believe that the
1960 CPS was of higher quality than the
1950 CPS. However, if we further assume
that simple response variances of the
CPS in 1950 are about equal to those of
the CPS in 1960, we can make some rough
inferences about the quality of the 1960
Census procedures as compared to the 1950
procedures. With possibly one or two
relatively minor exceptions, the 1960
Census procedures appear to be at least
the equal in reliability of the 1950
Census procedures. However, we can see
by comparing Table 2 and Table 3 that

the estimated indexes for labor=force
characteristics are several times greater
than for sex or color. Both the 1950
and the 1960 Census procedures for deter—
mining labor-force status generated a
considerable amount of noise, i.e.,
response variance, particularly in the
unemployment classification.

Other teristi f th tion. -
Table 3 presents estimates of the bias,

bp , and of the index of inconsistency,
tG

A

I 4G ? for sex and for color. Table 4
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presents the same types of estimates for
age; Table 5, for mobility status; and
Table 6, for educational attainment of
the population 25 years old and over.
Study EP=10 described above has been
used as the source of both types of esti-
mates for the 1960 Census. No corres—
ponding estimates are available for sex
and race in the 1950 Census. For age,
mobility, and educational attainment,
the Post-Enumeration Survey, or "PES"
(4), has been used as the source of both
types of estimates for the 1950 Census.
A1 of the estimates = for 1960 and for
1950 == are undoubtedly biased. There
are some a priori reasons for believing
that Study ER-10 in 1960 was more
"intensive" and had smaller mean square
errors than the PES in 1950.

We offer the following comments about
Tables 3 = 6:

(1) The reliability of the classifica-
tion of the population by sex and
by color was high in comparison to
the reliability of classification
of most other characteristics studied
in censuses and surveys. However,
there is some indication == to be
investigated further = that there
was a bias in the direction of under-
stating the number of females and of
nonwhites. (Recall that these esti-
mates do not reflect coverage error
or nonresponse.) The females are
understated by O.4 percent and the
nonwhites by 1.7 percent, relative
to the estimates of Study EP=10.

(2) The estimates of the index of in-
consistency, I 4G * indicate almost

uniformly more reliable classifica=
tions in the 1960 Census than in the
1950 Census. As we have indicated
earlier, the indexes are biased. It
is within the realm of possibility
that these results can be accounted
for entirely by more reliable proc-
esses of classification in Study
EP=10 than in the PES of the 1950
Census. It would be difficult for
us, however, to believe that the
improvement in our method of evalu-
ation was so great as to mask a de-
cline in the reliability of the
classification processes in the 1960
Census itself. We would conclude
that the quality of classification
in 1960 was at least equal to or
perhaps better than the quality in
1950 for age, mobility status, and
educational attairmment.

5

6.

(3) Pending tabulation and analysis of
the final results, we would like to
withhold judgment concerning the
estimates of bias, except for the
following observations: First, the
bias in the age class, 65 - 69, is
consistent with the direction indi-
cated by demographic analysis. In
1950, the PES result was not con-
sistent. Second, the fact that the
estimates of bias for mobility status
in 1960 are generally higher than
those in 1950 has to be viewed
against the fact that the 1960 clas-
sifications cover a five-year period
and the 1950, a one-year period.
Third, the estimates of bias in
educational attainment of the popu=-
lation 25 years old and over both
for 1950 and for 1960 are generally
consistent with the hypothesis of a
net tendency to overstate educational
attainment.

Concluding remarks.

The general method of measurement that
we have illustrated has provided useful
information to the Bureau of the Census.
However, it has also been a source of great
frustration. The index, I 4G ? is a measure

of the noise in the census-taking process.
The bias, Bp , is a measure of the mis-
tG

information in the process. The specific
techniques developed thus far to estimate
these quantities also have high noise levels
and also give erroneous signals. The search
for standards of measurement has a long way
to go.
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Table 1.—~PRELIMINARY ESTIMATES OF THE BIAS IN THE STATISTICS ON LABOR-FORCE STATUS IN THE 1960 AND 1950 CENSUSES OF POPULATION, FOR THE

®IDENTICAL POPULATION™ FOURTEEN YEARS OLD AND OVER, BY SEX

1960 Census 1950 Census

Estimated percentage 1/ Estimated percentage Difference

in class according to Est.ima;;d bias in class according to Estimated bias Y between

relative

Sex and labor-force status 1960 CPS :"“1;"" ?;l“;vil 1950 CPS Absolute? ?;1“-)1":‘/ biases 2/
Census b x100 Census (b )x100 P.
(pyge)x100 Pro (pyqe)x100 | Pp G
(ptG)xIOO tG! Prg percent of (ptG)ﬂoo tG! @G percent of |(8] O
April 1960 Pyt April 1950 Pygr
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Males 100.0 100.0 - -_— 100.0 100.0 - - —
le In the civilian labor forceeeee 79.1 8103 -2¢2 —2.7 82.1 8‘000 -1l.8 -2e2 0.5
e loyed.......u-.u.".u. 75-5 7705 —200 —2.6 78.2 79.2 -l.O ~1le2 -1016
(1) In agricultureccccccccece 7.2 8.3 -1l.1 -13.6 1.9 12,5 <047 ~5¢5 ~8.1

(2) In nonagricultural

industriesceccccccsccece 68-3 6903 ‘009 =1.3 66.‘0 66n7 -0.3 "OOL '0-9
be Unemployedeseccesscscesoscsse 3.6 3.8 =042 =bely 3.9 4.8 -0.9 -18.1 +13.7
2. Not in the civilian labor force 2.9 18.7 +2,2 +11.8 17. 16.0 +1.8 +11.5 -0.3

Females 100.0 100.0 - - 100.0 100.0 - -_ -_—
le In the civilian labor force.... 35.1 36.1 -1.0 -2.8 29.6 31.8 -2.2 ~6.8 +4.0
ae 10’“..-....0-...;.;..-0- 33.3 3442 -0.8 =24 28.3 30.2 -1.9 ~642 +3.8
(1) In agricultureececececsscese 1.1 1.2 -0.1 -9.1 0.9 1.7 -0.8 ~46e4 +37.3

(2) In nonagricultural

industriesccccsccccccee 32.2 32.9 -0.7 -2.2 27.4 28.5 -1l.1 -3.8 +1.6
be Unemployedececcccosccoccscene 1.8 2.0 -0.2 -10.3 1.3 1.6 -0.3 -18.9 +8.6
2. Not in the civilian labor force 6449 63.9 +1.0 +1.6 T04 68.2 +242 +342 +1.6

Y
2
3/

Minus sign indicates understatement §n Census; plus sign indicates overstatement.
Minus sign indicates larger bias in 1960 Census than in 1950 Census; plus sign indicates larger bias in 1950 Census.

Computed from unrounded figures.



Table 2.,—PRELIMINARY ESTIMATES OF THE "INDEX OF INCONSISTENCY"™ FOR LABOR-FORCE
CLASSIFICATIONS IN THE 1960 AND 1950 CENSUSES OF POPULATION, FOR THE
®TDENTICAL POPULATION" FOURTEEN YEARS OLD AND OVER, BY SEX

3

Index of inconsistency, Iynlp:ppeor o 1/
Sex and labor-force status 1960 Census | 1950 Census | (2) - (1)
(1) (2) (3)
Males

l. In the civilian labor forcesesccececccess 177 205 +.028
ae Employedececcescsscesscscssscesccssss «170 «196 +.026
(1) In agriculturessececcceccccccccccsce 0224, I VAA -.080
(2) In nonagricultural industrieseeee 132 <140 +.008
be Unemployedesscescescssccececcscccccce «500 «513 +.,013
2. Not in the civilian labor forcessscsececes 177 «205 +,028

Females .
1l. In the civilian labor forc€essssssscsscscs 0192 «195 +,003
ae Employedececccccccccccccccsccccccscee 175 .180 +.005
(1) In“agriculturescesessossecesseses <593 <957 +436L
(2) In nonagricultural industriese... «156 o145 -.011
be Unemployedeeecscecesocccccssccccsccosce «720 <751 +.031
2. Not in the civilian labor forcesssscececee 192 «195 +.003

1/ Minus sign indicates greater unreliability in 1960 Census than in 1950 Census; plus
sign indicates greater unreliability in 1950 Census.

Table 3.—PRELIMINARY ESTIMATES OF THE BIAS IN THE STATISTICS AND OF THE "™INDEX
OF INCONSISTENCY™ FOR SEX AND COLOR IN THE 1960 CENSUS OF POPULATION,
FOR THE "IDENTICAL POPULATIONY

Bias, Relative A
Characteristic and category bptG x 100 bias 2/ Lic
(1) (2) (3)
Sex
me“......’.......‘........ +0.2 +o.h 0018
Femaleeecsosscocscecscsccsscee -0.2 =04 018
Color
mte..............'........‘ +002 +o.2 .Ohs
Nonwhit€eeseecesececccsccccne -0.2 -1.7 <045

1/ Minus sign indicates understatement in Censusj plus sign indicates over-

statement.

b

P.
2/ Computed froms [p—t—G] x 100, where p

tG?

LGt is the estimate from Study EP-10.



Table L.——PRELIMINARY ESTIMATES OF THE BIAS IN THE STATISTICS AND OF THE "INDEX OF INCONSISTENCY" FOR PIVE-YEAR AGE CLASSES
IN THE 1960 AND 1950 CENSUSES OF POPULATION, FOR THE "IDENTICAL POPULATION"

Bias, bp x 100 ;/ Relative biasg/ Index of inconsistency, idG
tG
Age class 1580 1950 1940 1950 Difference’/ 1560 1950 Difference’/

Qg?a,?g Qmeg]g.a Qg;gf Qg;(lgus 14| - K3)] Census Census (1) - (6)

1 2 L (5) _(6) (1) (8)
O"l} 00000000 CROIOIOIOIOIOOIOOOIOIONYS +001 -.18 +006 —1.63 +1c57 0020 0025 +1005
9000000000000 00000000000 +402 +.08 +-16 + .92 + 076 029 «028 -.,001
+.05 +.01 +ol47 + .11 - 36 «024 034 +.010
=407 +.11 -1.00 +1.64 + o64 «029 «040 +.011
0000000000000 00000000000 -e04 +.,02 =79 + 026 - 53 .037 051 +.,014
25"29 0000000000000 00000000000 +008 - +1'53 - 003 -1'50 -036 0062 +0026
30—3[& 0000000000000 0000000000 —.03 +00A -01+9 + .h8 - W01 «O43 0076 +.033
35‘39 (XXX R R X RN RN RRRNNRNR NN NN ] +012 +oo6 +1085 + .78 ‘1007 -058 0075 +ool7
LO-Ll, eseeeececccccscscsssccce +o03 +‘09 —olily +1038 + 94 0078 .088 +.010
h5-h9 0000000000000 0000000000 -.12 - —1085 - 07 -1078 071 «101 +-030
50—51& ®000000c0000000000000000 +003 +,02 +459 + 30 - «29 0078 112 +.034
55-59 0000000000000 0000000000 +410 -016 +2.11 —3.11 +1.00 0063 0103 +,040
60-6l eoseeesscsccsssccccssccs -.10 0L ~2.77 -1.04 -1.73 «098 .08L -.014
65—69 ®e0cc0000000000000000000 +oo9 -e02 +2.63 - o52 -2.11 .078 +«090 +,012
TO-T4 eveesessscosccscsscccnss -.11 il -o40 + 12 - 28 «095 «095 -
75 and over @000 ccoc0cccccccee -.05 —-03 —1.80 -1.07 - 073 0032 0051 +ool9

1/ Minus sign indicates understatement in Census; plus sign indicates overstatement.

b
2/ Computed froms [ Pt6) x 100, where p,., is the estimate from Study EP-10.
Pigr
j/ Minus sign indicates higher level of error in 1960 Census than in 1950 Census; plus sign indicates higher level of error in 1950 Census.



Table 5.--PRELIMINARY ESTIMATES OF THE BIAS IN THE STATISTICS AND OF THE "INDEX OF INCONSISTENCY" FOR MOBILITY-STATUS CLASSES

IN THE 1960 AND 1950 CENSUSES OF POPULATION, FOR THE "IDENTICAL POPULATION"™ FIVE YEARS OLD AND OVER

y Bias, bp x 100 2/ Relative bias k74 Index of inconsistency, i 4G
tG
Mobility-status classes 1960 1950 1960 1950 Differencel/ 1960 1950 Differencel/
Census Census Census Census | |(4)] - |(3) Census Census (D - (6)
1 I E) 3) (4) (5) (6) (7 (8)
Same hOuS€eesseessccccscsnccne +lol‘ +0.3 +2-6 +0.3 -‘2-3 .072 .223 +-lsl
Different house, same county +0.3 -0.7 +1.2 ~-5.8 +heb 125 «260 +.135
Different county, same State -0.7 +0,1 -7.6 +2.3 =543 .108 274 +.166
Different Stat€eeccccsccccces "'009 +.2 ~11.2 *‘8.3 -2.9 «107 n336 +0229
Abmad..lo..oyoo.ootooo.u.tn —0-2 "'002 "13o3 +278.3 +265.0 0187 n58‘§ +.397

1/ Residence five years prior to the Census date for the 1960 Census; residence one year prior to the Census date for the 1950 Census.
iive p one
2/ Minus sign indicates understatement in Census; plus sign indicates overstatement.

b

P
3/ Computed froms [ p—t—G] x 100, where p,, is the estimate from Study EP-10.

tG*

5/ Minus sign indicates higher level of error in 1960 Census than in 1950 Census; plus sign indicates higher level of error in 1950

Census.



Table 6. - PRELIMINARY ESTIMATES OF THE BIAS IN THE STATISTICS AND OF THE "INDEX OF INCONSISTENCY" FOR EDUCATIONAL ATTAINMENT CLASSES
IN THE 1960 AND 1950 CENSUSES-OF POPULATION, FOR THE "IDENTICAL POPULATION" TWENTY-FIVE YEARS OLD AND OVER

Bias, bp x 100 i Relative bias 2/ Index of inconsistency, I 46
tG
Bducational attaimment 1560 1950 1960 1950 Differenced/ | 1960 1950 Differenced/

class Census Census Census Census (W] =13)] Census Census (1) - (6)

1 2y (€)) () 5) 8 (1) ®
Non€eeceoosesscocccccee -0.1 -1.0 - 007 —29.0 "‘28.3 0238 o55h +0316
Elementary, 1-4 yearseseeeesesee -0.5 +0.3 + 8.5 + 3.6 - 49 +309 360 +.051
Elementary, 5-6 yearseeecccccces -0.8 -0.6 -11.0 - 5.7 - 5.3 <333 o479 +.146
Elementary, 7 yearSeececcesccsccss -0.8 -1.2 -11.1 -14.3 + 3.2 <399 <604 +4205
Elanentary, 8 JearSeecesccscccces +Oo7 +1oll, + l&.6 + 7.3 + 207 -300 .LOO +.100
High school, 1-3 yearSeeesesceccsces +0.7 -0.7 + 3.6 - 4.0 + Ok «240 375 +4135
High school, L yearseeeseccccccse -0.5 +0.3 - 2.0 1.3 - 0.7 186 «263 +.077
College, 1-3 yearsSeeesescecscccee +1.0 +1.0 +11.4 +15.0 + 3.6 221, «339 +,115
College, 4 or more yearSeesscsss +0.2 +0.5 + 3.1 + 8.7 + 5.6 074 170 +.096

1/ Minus sign indicates understatement in Census; plus sign indicates overstatement.

b

P
2/ Computed from: [p—tG] x 100, where Pyt is the estimate from Study EP-10.

tG*

3/ Minus sign indicates higher level of error in 1960 Census than in 1950 Census; plus sign indicates higher level of error in 1950 Census.



