DID INTERCENSAL ESTIMATES GO WRONG IN THE 1960's? A VIEW FROM THE NATIONAL LEVEL

Meyer Zitter and David L. Word, U.S. Bureau of the Census

This paper reviews the performance of esti-
mates of population of States and large SMSA's and
their constituent counties published by the Census
Bureau during the past decade in light of the re-
sults of the 1970 Census of Population. Differ-
ences between the estimates and the census counts
are summarized, examined and reasons for such dif-
ferences are explored in specific cases. Some
attention is paid to the factors possibly con-
tributing to the errors in the 1960's compared
with the 1950's.

Background of Test Program

After both the 1950 and the 1960 censuses,
the Census Bureau conducted comprehensive tests
on the accuracy of methods of preparing popula-
tion estimates. These tests not only reviewed
the accuracy of census-prepared estimates but also
considered the accuracy and reliability of alter-
native estimating procedures. The methods adopted
for preparing State and metropolitan area esti-
mates in the 1960's were chosen on the_?asis of
the results of the 1960 test program. 1/ A sim-
ilar test of even larger scale is now underway
covering State and county estimates and is being
carried out jointly and cooperatively with many
States as part of the Federal-State Coopsr tive
Program for Local Population Estimates. The
present report is only a small part of that study
and focuses on estimates that have been published
and on the methods now in use by the Census Bur-
eau. The accuracy of alternative procedures is
not included here.

The present report covers both estimates that
were prepared prior to the 1970 census as well as
sets that represent some updating of the numbers
on the basis of data available after the census,
but none of the estimates incorporate any of the
census results. By way of background, in Jan-
uary 1970, the Census Bureau published "provi-
sional" estimates of State population as of July
1, 1969. These estimates, based mainly on the
average of the results of what is commonly re-
ferred to as "Component Method II" and the "Re-
gression", incorporated reported data series re-
flecting on migration and on population change up
through the period ending July_l, 1968 and on ex-
trapolations to July 1, 1969. For present
purposes, these estimates (labelled "Set I" in
the tables) were further extrapolated nine months
to April 1, 1970 for comparison with 1970 Census.
In gpite of their very provisional nature, they
are included in the review since they were the
main figures available to the public at the time
of the census and were providing the first im-
pressions on the adequacy of intercensal esti-
mates as the census counts were being announced.

By the time the final 1970 census results
were becoming available in mid- and late 1970, it
was possible to update the 1969 provisional esti-
mates to incorporate reported data reflecting on
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migration up through the period ending July 1,
1969. This was done and the new figures in turn
were extrapolated to the April 1, 1970 date (Set
II). A final set (Set III) represents uniformly
the average of the two methods used without ad-
justment for any States with special data. In
effect it is essentially the same as the second
set for all States except for seven States where
supplez7nta1 local data or special censuses were
used.

Thus, at the State level we have for compar-
ison three sets of estimates of State population,
one set reflecting extrapolation for a 21-month
period and the other two for a 9-month period.
None of these estimates, in theory, represent the
best estimates since it is now possible to develop
yet another set of estimates which would incor-
porate all the reported available indicators of
population change up through 1970.

The use of multiple estimates here is not in-
tended to confuse (although it probably will) but
rather to point up the situation that prevails.
Estimates can be and are revised regularly to take
advantage of the latest available data and their
"illusive" nature should be kept in mind when
assessing their accuracy.

In addition to the States, estimates are also
reviewed and evaluated for the 100 largest SMSA's
and their approximately 290 constituent counties.
Only one set of estimates is evaluated here--a
set consistent with published estimates for these
areas for 1968. They have been updated from 1968
to 1969 by incorporating symptomatic data series
for the period ending July 1, 1969 and extrapo-
lated nine months to April 1970. The estimates
incorporate the results of three estimating pro-
cedures--Component Method II, Composite, and
Housing g?it--for all or part of the estimating
period. :

Accuracy of State Estimates

Did the intercensal State estimates go wrong
during the 1960's? How does the performance of
the estimates in this decade compare with that of
the preceding period? In general the State esti-
mates were reasonably accurate, mainly within the
margin of error expected of such estimates, and
compare favorably with past experience. However,
there were a sufficient number of exceptions to
the generally favorable performance with some
evidence of selective deterioration and regional
bias to give cause for concern.

On an overall basis the average error of the
provisional State estimates published before the
census (table A) ran 2.3 percent--a very respect-
able showing in historical perspective. The cor-
responding error in 1960 was 2.4 percent and in
1950, 3.9 percent. The 1970 level of accuracy
improves considerably as we move from the pro-



visional series to the updated regular set of es-
timates (based uniformly on the average of the
results of the two standard estimating procedures).
The average error drops to 1.9 percent on this
basis (table B). This appears to be an increase
over the error of 1.6 percent by these methods
when tested against 1960, but the latter has the
advantage of one more year's worth of current data
so we need to await the final updating of the 1970
estimates before determining the extent of dif-
ference in the two sets. Incidentally, it is
noteworthy that the reduction in the 1970 error
from 2.3 percent for the provisional estimates to
1.9 percent based on the standard techniques can-
not be attributed entirely to updating of the es-
timates. Part of the difference is due to the
"special treatment" given to a number of States
for which, in our wisdom, we saw fit to take ad-
vantage of additional local data designed to im-
prove the estimates. In four States we were mis-
led, viz. in Massachusetts and Kansas, estimates
tied to the State censuses led to larger devi-
ations from the census counts than the standard
techniques; in Hawaii and D.C. the additional data
series proved to be unreliable. In three other
States, however, Delaware, Rhode Island, and New
York, Federal special censuses in the second half
of the 1960's provided solid bases for later es-
timates. Such Federal censuses are always to be
preferred over "estimates".

The overall average, however, provides only
a partial measure on the accuracy of the estimates.
Looking at the individual State differences we
find a serious worsening of the estimates between
1960 and 1970 in a selected number of cases. A
simple stratification of the States on a regional
basis shows that on the average estimates for
States in the South performed far more poorly than
those for States outside the South. There appears
to be significant deterioration in the former and
improvement in the latter between 1960 and 1970.
In 1960 these methods for the States in the South
yielded an average error of 1.9 percent, slightly
higher than the average error of 1.5 percent for
States outside the South (table C). By 1970,
however, the average error for the States in the
South was 3.1 percent compared with 1.3 percent
for the balance of the country--a significant
widening of the gap. Within the South the poorest
estimates were: Mississippi, with a deviation
from the census of +6.6 percent, Arkansas, +5.2,
South Carolina, +5.1, West Virginia, +3.6, and
Florida with a -4.2 percent (table 2). Maryland
and Louisiana also had errors in excess of 3 per-
cent. In addition to the relatively large dif-
ferences for these Southern States, there also
appears to be a "high bias". The estimates for
thirteen of the seventeen States in the South ex-
ceeded the census counts. For the 34 States out-
side the South, of course, a low offsetting bias
resulted with only 10 positive errors.

The average error of 1.3 percent for the 34
States outside of the South represents a very
commendable showing even though four of these
States still had errors in excess of 3 percent
(but none over 5 percent).
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Explanation of Poor State Estimates

Although there is no precise answer as to why
the 1970 estimates for these Southern States were
so poor and much worse than in 1960, a number of
factors emerge which are suggestive of the ele-
ments contributing to the errors in specific in-
stances.

(1) Probable overcorrection of births for
South Carolina and Arkansas. These States had
relatively low completensss of birth registration
at the time of the 1950 Birth Registration Test
and the estimation system for updating may have
failed to reflect real improvements in birth reg-
istration. A recent study of completeness of
birth registration indicates some improvements
above the allowance used in our estimates and con-
sequently we may have overcorrected birtz in the
1960's in the South on an overall basis..?

(2) An underlying assumption of Component
Method II is that the procedure provides a very
accurate estimate of the school-age population and
of net migration for that group. The major un-
certainty of the procedure lies in extending the
school-age migration rate to the migration rate
for the total population. Yet, contrary to expec-
tations, in the cases of Mississippi and South
Carolina, relatively large errors occurred in the
basic estimates of the school-age population. The
extension to the total population merely aggra-
vated the situation. In the case of South Carolina,
enrollment rates at the elementary school level
were among the lowest of the States in 1960; thus,
any improvement in these rates between 1960 and
1970 should result in an overestimate for both the
school-age population and for the total population.

General deterioration of the school enroll-
ment time series underlying Component Method II
may have contributed to increased errors. There
were many changes during the 1960's in the type of
series available for estimates and lack of con-
sistency and comparability over the period strains
the methodology to distinguish between spurious
and real changes. Furthermore, school data series
of poor quality could seriously affect the esti-
mate since enrollment data carries significant
weight in both methods. This particular failing
was not limited to the States in the South, how-
ever.

(3) 1In the case of Florida which unlike the
other States had a low estimate, the underesti-
mate of the population by Method II could be ex-
pected in view of the heavy net inmigration to
the State at the older ages--a migration pattern
that hardly could be reflected by this method.
(This problem should disappear in the 1970's as
MEDICARE statistics are used to measure the older
population separately).

(4) The behavior of the regression model
warrants particular attention. It is quite likely
that a good part of the increase in the error in
the regression-based estimates for the South is
due to a change in the relationship of the input
variables with a resulting upward bias in the
estimate for selected States. The regression



technique for population estimation, as we know,
is-an imprecise instrument, and depends on the
assumption that the general relationships of the
variables that existed in the base period will
continue. The model used to generate estimates
during the 1960's was built upon data series cov-
ering the 1950-1960 period. Even here the States
in the South deviated slightly more from the re-
gression line, on the average, than States out-
side the South. The average deviation was 2.3
percent (root—mean—square error of 3.2 percent)
compared with an average of 2.0 percent for the
other States (root-mean-square error of 2.3 per-
cent). So even at best we might expect slightly
larger errors for States in the South in 1970
than the other States. When "projected" to 1970,
however, the average deviation for the States in
the South increased while the average for the
States outside of the South improved, 2.9 percent
for the former and 1.6 percent for the latter.
But, in fact, the data for 1960-1970 (substitut-
ing 1970 census counts for estimates) indicate an
improvement in the regression model with a sig-
nificant decrease in the deviation about the re-
gression line. The improvement in the average
deviation was particularly noticeable for the
States in the South (table D). The basic weights
also changed with the economic variables dropping
in importance. At the same time, the economic
variables for the States in the South were in-
creasing well above national averages.

1960-70 data indicate significant covergence
toward national averages of the economic variables
underlying the regression. In South Carolina, for
example, the number of automobiles per capita in
1960 was 88 percent of the national average. By
1970, this had increased to 97 percent. Non-
agricultural employment per capita increased from
8l to 93 percent of the national average, and the
number of income tax returns rose from 7/ to 87
percent. Similar types of convergence exist for
the other States mentioned. Such faster growth
rates of these variables in the South for the
1960's yielded "high" population estimates when
substituted into the 1950-60 regression model
used to generate 1970 estimates.

The upward bias and large errors of the re-
gression were averaged in with the larger-than-
usual errors by Method II, also on the high side,
so that the ultimate result was substantially
poorer estimates than in the earlier decade. On
the brighter side, since it appears that the
1960-70 regression model is a much better ex-
pression of the relationship of the variables
and population than the model reflecting the
1950-60 period, we could expect improved perg
formance from the regression in the 1970's. Y

(5) The errors by each of the methods for
the States indicated were generally in the same
direction, thus losing an important advantage of
the averaging technique. In 1970 this was true
for 15 of the 17 States in the South; in 1960
this occurred in only 7 cases. This failure to
receive the "breaks of statistical averaging"

(due to some common bias of the methods, no doubt)
also contributed to the poorer performance of the
estimates.

Accuracy of SMSA Estimates

Shifting our attention to estimates for SMSA's
and their constitutent counties we find much to
be optimistic about with their accuracy, to some
extent better than expected. On an overall basis
the average error for the one hundred largest
SMSA's was 2.0 percent, with no apparent regional
bias, as with the States (table E). The 31 SMSA's
in the South included in the test had the same
average error, 2.0 percent, as the other areas.
We find it an interesting anomaly that the SMSA
estimates in the South were more accurate than
their corresponding States--2.0 percent versus 3.1
percent. In the past we generally expected more
accurate estimates for States since size of area
usually has an important effect on level of accu-
racy. Implicitly, then, it is apparent that the
nonmetropolitan or rural parts of the South were
overestimated.

For the central counties, the average error
was a relatively low 2.3 percent, again with no
regional bias; "suburban" or ring counties had a
much larger error, 3.7 percent. Here the South,
non-South difference was significant--4.6 percent
for the South versus 3.2 percent elsewhere, but
the difference, we believe, is due more to size
differentials than to any regional bias. The ring
counties in the South in the test areas are gen-
erally much smaller in population than the ring
counties outside the South.

In spite of the relatively small error on an
overall basis, there still remained too many large
errors for us to be complacent about estimates for
such areas. The estimates for about 10 percent
of the SMSA's differed from the census counts by
more than 5 percent, about one-fourth of the ring
counties had errors of this magnitude. Yet, this
pattern and level of errors was about what could
be expected based on observations of earlier tests
of accuracy of~7stimates for metropolitan areas
and counties. &

There doesn't seem to be any particular
pattern or common element for the 10 SMSA's tested
here with errors in excess of 5 percent. The es-
timates were generally low. In two instances the
estimating technique cannot be faulted since the
figures were tied-in with local State censuses
(Massachusetts and Kansas) which eventually proved
to be poor in relation to decennial census counts.

In other words, the current state of the art
is such that one should expect some relatively
large errors in at least a number of instances
when making estimates for a large number of areas.
In some instances the errors result from the in-
appropriations of the methodology to specific
areas, such as the use of Component Method II to
fast-growing resort and retirement-type areas
(St. Petersburg, for example); in other cases
poor or inconsistent data input could be the
cause. Furthermore, most estimating procedures
seem to fall short for areas of very rapid growth
(table F) regardless of reason for growth.

A word about the methodology of the estimates
for the SMSA's and their counties is also in order



since the particular application may also affect
accuracy.

In general, as stated earlier, the estimates
were prepared by averaging together the results
of three estimating procedures using largely in-
dependent and separate input--Component Method II,
Composite, and a Housing Unit Method. How-
ever, the estimates were prepared within the frame-
work of our State estimates program so that the
procedure involved working with the SMSA's (of the
100 largest) in each State and a "balance of State"
category treated as separate units. The result-
ing estimates were adjusted to independently de-~
rived State totals. Aside from a practical need
for providing consistent sets of SMSA and State
estimates, our experience has been that imposing
summary control totals of larger areas over smaller
areas tends to reduce the overall average error of
estimates. 10/ The test program now underway with
the States should provide additional evidence on
this point.

In light of the evidence indicated above for
States and SMSA's, why the increased doubts about
the adesquacy of intercensal estimates? For one
thing, of course, the number of geographic areas
included in the above review is only a very small
percentage of the thousands of separate areas such
as counties and cities for which local estimates
are available. Also, these findings are not rep-
resentative of the accuracy of local estimates.
Furthermore, it is clear to me that the topic is
sparked, in large part, by the many controversies
(complaints?) that arose when preliminary census
field counts were announced and so many local
officials were surprised and disappointed at the
results for their areas. Invariably, local opinion
was that the census counts were much too low--
sometimes said as a matter of faith--others were
being guided (or misguided) by their own city or
county estimates.

The Census Bureau has not published any ex-
tensive estimates for cities, but if we had, I
suspect that the results would also not be en-
couraging. Our experience, based on selected
test studies, is that present methodology used
for city estimates tend to greatly overstate the
population. We haven't made an extensive review
of local city estimates against the 1970 census,
but it's obvious the question that needs to be
answered is why estimates prepared locally tended
to overstate the population (as indicated by the
census). Perhaps there are different reasons for
each specific area but let me generalize for this
occasion based on knowledge on how many of these
estimates are usually prepared and the expected
accuracy of such methods.

The Census Bureau periodically conducts sur-
veys on types of methods and kinds of estimates
prepared by local agencies. We find that by
and large city estimators tend to rely on a single
method and single data source for making its pop-
ulation estimate, most often a "housing unit
method" using building permit data. Reliance on
a single method is in itself a serious weakness.
Basing the method entirely on building permit data
(and/or utility data) compounds the inadequacies
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of the estimates.

Some years ago we conducted a special study
on the use of the housing unit method for making
population estimates for cities. Even though we
concluded that the housing unit method was a use-
ful approach to population estimation, the results
indicated a "p?iiyive" bias and high average error
of the method. &

A major problem is that building permits,
which are most often used as input, give us only
one side of the picture and leads to some gross
estimates of the housing inventory. Converting
housing units to households and to population is
no simple, straightforward task since the necessary
components, i.e., changes in vacancy rates and in
size of household since the last benchmark are not
available on a current basis. Even if a fair esti-
mate of the number of housing units is obtained,
it has not always been possible to arrive at
accurate estimates of the number of households.

One interesting fact that the tests show is
that the error in the number of households was
also very high and, in effect, contributes as much
to the overall error in the estimate of population
as the error introduced by the estimate of the
size of household. The error introduced by lack
of adequate data on current size of household is
particularly significant in 1970 because of the
rather sharp decline in the average size of house-
hold in the 1960's brought about by the steep de-
cline in fertility and the large increase in num-
ber of one-person households.

In summary, then, it appears that intercensal
estimates are still viable, particularly for large
areas, but considerable improvement is needed if
the margin of error is to be maintained at rea-
sonable levels. Unfortunately, accuracy of per-
formance in one decade does not guarantee similar
performance in later decades. Estimators need to
be continually on the look-out for, or to arrange
to develop, improved or new data series reflect-
ing on population and new techniques of data ma-
nipulation if adequate estimates are to become
available on an extensive and regular basis.
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Table A.--SUMMARY OF DEVIATION (PERCENT) OF PROVISIONAL STATE ESTIMATES
FROM CENSUS COUNTS: 1970, 1960, AND 1950

(Alaska and Hawaii included in 1970 only)

Summary Measure . 1970 1960 1950
A1l States
Average deviation......coeeeeens 2.30 2.44 3.93
Root means square deviation..... 2.86 3.39 5.53
Deviation in excess of 3%....... 18 14 19
Deviation in excess of 5%....... 3 4 13
Positive deviations......cceveee 25 28 2
South
Average deviation....ceceeeveene 3.17 2.49 4.04
Root means square deviation..... 3.68 3.45 4.87
Deviation in excess of 3%....... 9 5 10
Deviation in excess of 5%....... 2 2 6
Positive deviations............ 14 9 3
Non-South
Average deviation......... 1.86 2.41 3.87
Root means square deviatio: . 2.34 3.35 6.51
Deviation in excess of 3%....... 9 9 8
Deviation in excess of 5%....... 1 2 7
Positive deviations......cceeuns 1u 19 18
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Table B.--SUMMARY OF DEVIATIONS (PERCENT) OF ALTERNATIVE
SETS OF 1970 STATE ESTIMATES FROM 1970 CENSUS

Set I Set II Set III
Provisional 1969
Estimates Revised 1969 Average of
Publighed in Estimates Methods for
Sumary Measure P-25, No. 436 Extrapolated 1969 and
Extrapolated 1970 Extrapolated
to 1970 to 1970
All States
Average deviation.......... 2.30 2.06 1.86
Root means square deviation 2.86 2.56 2.37
Deviation in excess of 3%.. 18 15 1
Deviation in excess of 5%.. 3 3 3
Positive deviations........ 25 26 23
South
Average deviation........ . 3.17 3.22 3.05
Root means square deviatio: 3.68 3.57 3.40
Deviation in excess of 3f%.. 9 [ 7
Deviation in excess of 5%.. 2 0 3
Positive deviations........ 14 12 13
Non-South
Average deviation.......... 1.86 1.48 1.26
Root means square deviation 2.34 1.88 1.65
Deviation in excess of 3%.. 9 9 4
Deviation in excess of 5%.. 1 3 [
Positive deviations........ 1 14 10

Table C.--SUMMARY OF DEVIATION (PERCENT) OF STATE ESTIMATES
BY REGRESS

COMPONENT AND

ION METHODS: 1970 AND 1960
(Includes Alaska and Hawaii in 1970 only)

Mothod Mothod Regros- Regres- Average of Methods
Summary Measure II II sion sion
1960 1970 1960 1970
1960 1970

Al) States

Average deviation.......... 2.31 2.23 2.72 2.05 1.64 1.86

Root means square deviation| 3.52 2.82 3.66 2.62 2.41 2.37

Deviation in excess of 3f.. 10 13 17 12 6 1

Deviation in excess of 4 5 8 2 2 3

Positive deviations.. 28 30 20 20 25 23
South

Average deviation.......... 3.16 3.55 2.79 2.90 1.88 3.05

Root means square deviation| 5.03 4.09 3.98 3.39 2.84 3.40

Deviation in excess of 3f%.. 5 9 5 8 2 7

Deviation in excess of 5%.. 3 5 3 1 1 3

Positive deviations........ 10 13 10 13 12 13
Non-South .

Average deviation.......... 1.87 1.58 2.68 1.62 1.51 1.26

Root means square deviation| 2.34 1.95 3.47 2.13 2.1 1.65

Deviation in excess of 3%.. 5 4 12 4 4 4

Deviation in excess of 5%.. 1 0 5 1 1 0

Positive deviations........ 18 1 10 7 13 10




Table D.--SUMMARY OF DISPERSION OF CENSUS COUNTS
ABOUT LEAST SQUARE REGRESSION LINE: 1950-60 AND 1960-70

(Figures are expressed as percent deviations of estimates
derived from regression (Yc) from Census counts)

1960 Census Deviation 1970 Census Deviation
Summary Measure 1950-60 1960-70
Projected 1950-60,/ | Projected 196070,/
from Actual from Actual
1940-50 1950-60
Al]l States
Average deviation...... PETPTINN 2,72 2,07 2.05 1.52
Root means square deviation.... 3.66 2.59 2.62 1.9
Deviation in excess of 3%.. 17 7 12 5
Deviation in excess of 5%. 8 3 2 2
Positive deviations.... 20 2 20 23
South
Average deviation.............. 2.719 2,29 2.90 1.44
Root means square deviation.... 3.98 3.15 3.39 1.78
Deviation in excess of 3%...... 5 2 8 1
Deviation in excess of 5%...... 3 3 1 2
Positive deviations..ec.eeees . 10 8 13 12
Non-South
Average deviation.......... 2.68 1.95 1.62 1.67
Root means square devia 3.47 2.32 2.13 2.34
Deviation in excess of 3%. 12 5 4 4
Deviation in excess of 5%. 5 o 1 0
Positive deviations............ 10 1 7 n

8/ Regreasion Equation: !c = .06#.30!1*.11.12+.2213*.081L'r.0715*.1216

Xl = Births
Xz = Deaths
X3 = Ele. Enrollment

X, = Income Tax Returns (Federal)
X, = Passenger Auto Registration
16 = Nonagricultural Employment

b/ Provisional Regression Equation: Y e = -.080'.2311*.25120.1.613+.09!‘+.0315*.05X6

Table E.--DIFFERENCES (!
FOR

PERCENT) BETWEEN CENSUS COUNTS AND ESTIMATES
100 LARGEST SMSA'S: 1970

Average Percent Difference llo;x::;r:?r;’in
Central Suburban Central | Suburben
SMSA's | Counties | Counties | SA'® | Counties| Counties
Total, 100 largest SMSA's 2.0 (120) 2.3 | (169) 3.7| 10 12 45
South (N=31) 2.0 (37) 2.3 (57) 4.6 3 4 2
Non-South (N=69) 2.0 (83) 2.3 (112) 3.2 7 8 24
100 SMSA's by size group
25 largest 2.1
Next 25 largest 1.8
3rd group 1.8
4th group 2.2
Distribution of Errors for 100 Lergest SMSA's
SMsA's
Elmm' Outside  South
N= 100 69 31
Less than 1 percent 33 24 9
1.0 to 1.9 percent 27 18 9
2.0 to 2.9 percent 18 11 7
3.0 to 4.9 percent 12 9 3
5.0 percent and over 10 7 3

Table F.--PERCENT DISTRIBUTION OF COUNTY ERRORS, BY RATE OF GROWTH

Growth rate Gains of Popu-
Less 50% | lation
than 125;0 220;o and loss
10% over
Average error
N = (69) (86) (72) (41) ] (22)
Under 3 percent..... 64, 73 54 46 64
3 to 5 percent...... 23 17 15 19 18
5 percent and over.. 13 10 31 34 18




Table 1.--PERCENT DEVIATION OF ALTERNATIVE SETS OF

STATE ESTIMATES FROM CENSUS COUNTS: 1970

' PERCENT DIFFERENCE
Set I Set IT Set IIT
Reglon, Division, ‘P°Ii"l’1§“;;70 v
and State prCen ’ ) Provisional 1969 Revised 1969 Average of
sus Estimates se Methods for
(In thoussngs) | Published in pounates 1969 and
usands P-25, No. 436 Pt ;@0“ Extrapolated
Extrapolated to 1970
to 1970
UNITED STATE, TOTAL....... 203,185 0.3 0.3 0.2
Regions
Northeastern States...... 49,001 0.2 -0.2 0.4
North Central States..... 56,577 -0.3 -0.3 -0.5
The Southe.eveeeseencssee 62,797 1.5 1.8 1.6
The Westeeseeesrassoannes 34,810 -1.0 -0.9 -1.2
Northeast
New 7 NP 11,848 -2.2 -2.7 -1.8
Middle Atlantic..ce.evo.s 37,153 1.0 0.6 1.2
North Central
East North Central....... 40,253 -0.1 -0.6 0.6
West North Central....... 16,324 -0.5 0.4 -0.1
South
South Atlantic.....eoeees 30,671 0.6 0.5 0.1
East South Central.. 12,804 3.0 3.1 2.9
West South Central.. 19,322 2.0 2.9 2.9
West
Mountaine..eeereesnrannes 8,282 -2.0 -1.0 -1.2
PacifiCieeeccecsconessane 26,528 -0.7 -0.8 -1.2
New England
Maine.seeeeeseresanasaans 994 -1.5 -2.0 -2.2
New Hampshire..... 738 -1.6 -1.5 -1.2
Vermont...... 445 -0.5 -1.1 0.5
5,689 =-3.4 -3.9 2.7
950 -3.7 =3.7 0.1
Connecticut....ooeceecses 3,032 0.2 -0.7 -1.0
Middle Atlantic
New YOrkeeoeeooraonoaaens 18,191 1.4 0.6 2.2
7,168 0.9 1.1 0.7
Pennsylvanif....ecececses 11,794 0.4 -0.2 -0.2
East North Central
Ohio..... 10,652 1.6 0.9 0.9
. 5,194 -0.8 -1.0 -1.0
T114n038.cceereccensacnns 11,114 0.1 -0.6 -0.9
8,875 0.4 0.4 -0.5
Wisconsineeeeeeecsesennes 4,418 -3.7 -3.5 -3.6
West North Central
Minnesot@..cceeeciacnane 3,805 -2.2 -1.7 -1.5
TOWBuesesssonosesnsncnanse 2,825 -1.5 1.1 1.4
MiSBOUrieseeeuensnoncnnns 4,677 (2) 0.7 0.7
618 -0.7 1.0 0.2
666 -1.4 -0.3 -0.6
1,484 2.2 -1.7 -1.6
Kansas....eeeeneescnceons 2,249 3.7 4.1 -0.4
South Atlantic
Delaware. .. 548 - =1.4 -2.8
Maryland... 3,922 -2.6 -3.0 -3.4
District of Columbia..... 757 5.8 4e2 -1.3
Virginiae..cecoeeeceececes 4,648 1.7 1.4 0.8
West Virginia....... 1,744 4ol 3.4 3.6
North Caroling....oeceses 5,082 3.5 2.8 2.9
South Caroling.....eeees. 2,591 4.9 5.1 5.1
Georgia..... 4,590 2.4 2.7 2.2
Floridae...eeeeennocasaes 6,789 4.7 4.2 4.2
East South Central
xentuclry 3,229 0.9 1.5 1.6
Tennessee. 3,924 2.4 2.4 2.2
Alabama.....eeeennes 3,444 3.1 3.1 2.6
)ﬁssiasimi.............. 2,217 7.1 6.9 6.6
West South Central
ATKANSAS. e eccesseresnssns 1,923 4.6 5.4 5.2
Louisifnfeeeeceneceseosss 3, 3.9 3.5 3.2
Oklahoma. . .. 2,559 1.1 1.2 1.3
TEXAB.eueeessnesaroennnnn 11,197 1.1 2.7 2.8
Mountain
Montans. . eeeessecaseoess 694 0.3 -0.5 -0.9
73 1.3 2.2 2.4
332 -3.9 -1.3 -0.7
2,207 -3.6 -3.2 -3.0
1,016 -1.9 0.7 0.4
1,772 -2.7 -l.1 -1.3
1,059 -0.1 0.1 -0.1
489 -3.7 -2.3 -3.8
3,409 1.1 0.1 0.7
2,091 1.8 0.4 -0.3
19,956 -1.1 -1.1 -1.7
302 -5.0 -3.5 ~3.4
Hawaii.ieoeoeonoccecennes 770 4.8 1.9 -0.2

1/ Figures from 1970 Census of Population PC(V2)-1, United States, Advan
See, PC(1)-A, U.S. Summary, for final corrections.
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TABLE 2,--PERCENT DEVIATION OF STATE ESTIMATES FOR CENSUS COUNTS BY
COMPONENT AND REGRESSION METHODS: 1970 AND 1960

i
: Average of methods
Division and State Method | Method Regres- ? Regres- 1960 1970
II II sion ; sion
- 1960 1970 1960 : 1970
UNITED STATES, TOTAL..| <-0.01 +0.24 -0,01 = +0.24 -0,01 +0,24
New England: ' : :
Maine 6000000000000 000000 ;0012 “2.64 "1018 ‘ -1.73 ) -0053 "'2.18
New Ha.mpshire X +0, 33 -0.91 +0.56 i -1048 +0.44 -1.19
Vermont eecsseccceccccscee -2,91 +0,22 -6.18 -lo% -4-54 -0052
MassachusettSeececocccsescee -0.18 -2.82 +2,01 i -2.62 +0092 " =2.,72
Rhode Island eecscccccccce +0.75 +0.37 ‘ +0.% : 0,12 +0.40 +O.12
Connecticutececcccccccccs =2,55 E -0,98 +2.98 -1,09 +0,22 «1,04
Middle Atlantic: . ! : :
New Yorkoceecessoceeeoecee 0,11 +2.96 : +0,40 : +1.52 +0.14 +2.24
New Jerseyeeccecccececccces «1.54 +1,74 : +1.43 -0,30 -0,06 +0,72
Pennaylvaniao..-........ +1,22 +0,07 +0,21 ~0.55 +0,72 : -0,24 ;
East North Central: i i ; l
OhiOecesccceccccccccccse +2,08 +0,88 0,40 +0.84 +0.84, +0.86 |
Indiang ececeescecccecsce -~1,00 : -1.50 ..4.53 : -0.41 -2.76 -0095 :
Illinoiao......u...uu +2003 : —1.77 H +1.21 : +0.02 +1.62 '0087
M‘lchiganonuo.-........ +2.47 -0,88 ~lel5 0,02 -0.84 =045
Wisconsineeeescecesssccee +2.86 —2.42 -1.38 - -4.84 +O.74 ‘ —3.63
West North Central: j ; ;
Minnesota eesececcescsces +0.34 -0.46 =26 20 -2.45 -0,93 I -15155
JoWB eeseesescecesccccccs t2,59 +2.55 _4.67 : +0.,26 -1.04 +1.41
Missourieeecceccccccccee 0,29 +0.45 _1.35 [ +1.01 -0.82 +0.73
North Dakota eseeeeccesse - +4.38 i +2.66 _6.43 i =223 -1,02 +0,22
South Dakota sesecsccccse 4415 A +1.16 i =220 ! -2.29 +0.,98 =0,57
Nebraska sececccsccccccoce +4.21 l =0,94 i =1.45 . -2,28 +1.38 [ =lebl i
Kansasceseseseececscscns -1,01 P =075 ; -4.03 ~0.11 =2.52 . =043 !
. South Atlantic: _ : : ;
Delaware ecececeescescscec; +3.87 i -3,78 =l e 20 -1,80 =0.16 : =279
Maryland-.........--nu‘ -1,57 - —2.86 +2,08 : -3.88 +o.% =3.37
District of Columbiaeees -17,10 ~5454 =le24 1 42,77 ~9.17 -1.34
Virginia-..............e +O.46 +1.,73 ' <0,09 i -0,09 +0.18 +0.82
West Virginigaeecccocceee +5.97 +4¢55 -2,59 +2.,63 +1.,69 +3,59
North Carolin@eessceceee 41,60 | +2.16 @ +2.35 +3.53 +1.98 +2,85
South Carolingeeeseccecee ¢ 42450 +7.,11 - +1,75 ! +3.11 +2.12 +5.,11
Georgia.................; -1,81 +1.20 ; +3,05 +3'28 +0.62 +2.2A
Floridaceecsesscsesceccss: 6,06 =7.42 | +10,15 -1,01 +2.04 =l 21
East South Central: ' :
Kentucky... ®0c0cecccocccce +4.% +O.86 i -0.% : +2035 +20” +1060
Tennessee eceeecccccsccss: -0.58 +1.,12 . =0.,39 i +3.u -0.48 +2.18
Alabama 00000000 cccccce; +0,% +3,38 +8,71 | +1,87 +4.48 +2,62
Mississippl ecscescescesoi +2,23 | +5,05 . +0.78 +8,19 41,50 +6.,62
West South Central: | : :
Arkansags ceeecccceccecccee _0.94 +5442 { +5.90 +4.9O i +2.48 +5.16
Louisiana eecccccesccccee _2.3) +4.45 +o.77 +l.85 -0081 +3015
Oklahomsa eeecccccsccccces +O‘55 +1,.50 =0,77 +1,15 =0,11 +1,33
Texag eeecececceccscccccee +0.90 +2.% : +2.41 +3.53 +1.66 +2.79
Mountain: ‘ :
Montam.o-oooooooocooaooé +l,89 +2.75 : "'3-04 -4054 -0058 "0089
Idahclgoocon.oonoooocooo§ +l.62 +4.33 -6053 +0.4.8 : -2.46 +2041
Wyoming......-.....n.u-i =1o41 +1.12 ~2.16¢ ‘2.46 -1,78 0,67
COlorado 00000000000 00000 -1.43 —1.95 "0’95 -4007 "1019 "3001
New MexicO coesescececoeo =577 +3,06 7,60 =2.21 6,68 i 40442
Arj-XOMQoonboooouaononOO’ —0.92 =0,20 ; —0018 =231 -0155 ; "1.25
Ut&hooo-ocooo‘cooo.oo--o; +l.08 +0.10 -3.31 -0.33 ~1.,12 ; =0,12
Nevada oooooonooooooouooo{ +2.58 =24 54 +7.25 -5.14 +4.92 "36810
Pacific: :
washingtonooo.oaoooooooo; ‘0.91 +0.75 -2.@ +0057 "1‘50 +0.66
oregonooo.oooccooooooooof +0.84 +0.,63 +0,05 -1o26 +0644 =0.32
California .oocooooooooooi -4..11 -1.90 -3.45 —1.42 "'3.78 "1!66
Al‘mooooooocoooacooo'al =418 { ! -2.53 -3.35
H&wﬂii......-.oaoooooooa: -0.74 i : +0.41 ; —0.17




Table 3.--DISPERSION OF CENSUS COUNTS ABOUT LEAST
SQUARE REGRESSION LINE: 1950-60 AND 1960-70

(Figures are expressed as percent deviations of estimates
derived from regression (Yc) from Census counts)

Region, Division
and State

1950-60

1960-70 v
Preliminary

New England
Maine.eeeseesesceoscssanae
New Hampshire..eoeeeececess
Vermont..eeeseseceacscacss
MassachusettSeeeececoceans
Rhode Island....ceceeecess
Connecticuteeeseeseseenacs

Middle Atlantic
New YOrKeeoeoocosessanaans
New Jersey.cecescscccessns
Pennsylvanif..cececeecscss

East North Central
OhiOeeeseecccocecacacences
Indian@.cececceccoccocnnns
I11inoiSecesseescessonnnse
Michigan.ceeeeoeeoescesass
Wisconsineeeeceseesceccaes

West North Central
Minnesota..ccceeccsccccess
e - P
MisSOUriceececcecccccecess
North Dekot@eececcccceaasns
South Dakot@.seececocconcsne
Nebraskae.ceeseesoossecases
KansasS.eeeesesscccesssnnne

South Atlantic
Delaware.ccececescecccnccs
Maryland..ecesescscscsonse
District of Columbia......
Virginigeceececeoceccccees
West Virginia....ccveeeeee
North Caroling..c.ecceeceses
South Carolin@.c.eeceecess
Georgifeeececcsescscconcss
Florida..veessescessesscss

East South Central
Kentucky.eeeoeeoeoeececess
TennesseCeececscsceccccens
Alabama..eecscsccscssccsse
Mississippicecececcecceees

West South Central
ArkansaSeeeceseseesssscnss
Louisian8eeecessscesscccess
OklahOmMAeesesscseossscenss
TeXASeeeacooccscccoscssnssns

Mountain
Montan@..eeecsecccesccncns
IdahOeeeeseeescoasscescnss
Wyoming.ceseeseescsscesecs
ColoradO.eecececsecessnsens
New MexicCO.eeseeoeceooanas
ATiZON8.eeeeceescsessscces
Ubaheeeeeeesocascccncnnnss
Nevad8eeseooeosooosccccsss

Pacific
Washington.eeeeeeecocesees
OregoNececeescececssscccne
Californi@ecececcceccccces
AlasKk8eeeesseesssccscssene
Hawaiiieeoooeeoococonscnss
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1/ Preliminary; Independent variables are for 1960 and 1969.
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Table 4.--PERCENT DEVIATION OF ESTIMATES FOR 100 AKTOD, Ohio seeeeseceoveccessscccscccsccccncans 679
LARGEST SMSA'S FROM CENSUS: 1970 Hartford, Comn. 3/.eceeereceeercassecsescncnns 817

Oklahoma City, Okla. c.cccececececccccccccannses 641
. . Syracuse, N. Yo ccceercennscccnceccccncccncaces 637
Gary-Hammond-East Chicago, Ind. ...c.cccccevecee 633
April 1, 1970 Honolulu, Hawaii «.eeceeeeccececscccecscancancne 631
SMsA Oens:la Percent Ft. Lauderdale-Hollywood, Fla. cccecccccccccces 620
Difference  Jorsey City, N. Jo ceccecescccocnccccccccnncans 609
(In thousands) Greensboro-Winston-Salem-High Point, N. C...... 604
Salt Lake City, Ubah «.ceeceecccecsesscsanoonss 558
Allentown-Bethlehem-Easton, Pa.-N. J. «ceccceceee 544,
Omaha, Nebr.—IOWE «eceeecceccensssnsaaassasssss 541
Nashville, TenN. eccceccececccccccscccasccasnnce 541
Grand Rapids, Mich. ceececececccscccccccncccccs 539
Youngstown-Warren, Ohio ..ceccececesgececcccnce 536
Springfield-Chicopee-Holyoke, Mass....cecceees 583
Jacksonville, Fla. cccccececcccecccccncacccnane 529
Richmond, Va. ceeececcccccsccscsccnccacccccnnas 518
Wilmington, Del.=N. Je.cccerececcncsccccmenenns 499
FLInb, MICH. veveeveeannnscnccessssssssasaassns 497
Tulsa, OKlA: ceeveveereccossscscsossconscnnacns 476
Orlando, Fla. ccceeecccesccccccccccccccccnanccs
Fresno, Calif. ...ccceenncccceccccccccncaccnces {13
Tacoma, Wash. «cceeeevcsccsccccccccccccccsnnnns 411
Harrisburg, Pa. cccceeeecccscacccncccccccccenns JARY
Charlotte, N. C. ceccnecccececccccccccccnceccns 409
Knoxville, TenN. cceccoscssccccscccssccccccscce 400
Wichita, Kansas eccpeeceecccccnscssscsscccccces 389
Bridgeport, Conn.iz........................... 793
Lansing, Mich. c.ccccccecesssssccosccccooacccce 378
Mobile, AlB. sevevessececccesnsssnnnssnnssssnss Eui
Canton, Ohi0 sececeececsccscsccccscsscscnccccce 372
Davenport-Rock Island-Moline, Iowa-Ill. eccc... 363
El Paso, TeX88 ecesveecaccsscsccscsccsccaccsscce 359
New Haven, Conn. @£ .ccececcraccccsecnccccccanes 745
Worcester, Mass. D eeieeienaanetnassncnnnnans 638
Wilkes-Barre-Hazelton, Pa. ccccececcccccocccccsce 342
Peoria, T1l. eccececccccecscccscocsccsascacancns 342
Utica-Rome, N. Y. .ccececcececccccccccosecncnses 341
York, Pa. cecceccceccosccccce
Bakersfield, Calif. cc.cceecceccccccccccecaccnns
Little Rock-North Little Rock, Ark. «ccecoececee 323
Lancaster, Pa. ccceeccececccccccccccccccccccanes 320
Beaumont-Port Arthur-Orange, TeX88 e¢ceeeececcces 316
Chattanooga, Tenn.=GA. .c.ccccceocccccccsscccces 305
Binghamton, N. Y. eeeeveceen.
Reading, Pa. c..ceeecccccccecccoscsccccccnccanns
Shreveport, La. ccceeevececcccecceccccscsssccnccs 294,
Spokane, Wash. c.c.ceeceeeccecececscccccncnccnnne 287
South Bend, INnde seeeveveccccccccccaseccaccccnne 280
Duluth-Superior, Minn.-Wis. .c..ceoeeeeeccsssnces 265
Johnstown, Pa. eceeeeeecssscccccccscassscsnassns 263
Corpus Christi, TeXas cececececceccccsccscascnee 285

o

Liboobpbblbe
W OWMWOWOWnNO

.

New ToTk, NoTe weueeuvenensneneonensensancnnns 11,570
Los Angeles-Long Beach, Calif. weeeeeeseeseesns 7,032
Chicago, Ill. eccececcoccsscscccsns
Philadelphia, Pa. «ceeeeese

DOtTOLt, MiCh. «oevnsnrerennseneneoraseseenenes 4,200
San Francisco-Oakland, Calif. «eeeeesesecescens 3,110
Washington, D.Cy-Md.-Va. c.ccececcccncncccccans 2,861
BoSton, Mass. M usensensensennensesnsensesaenns 3,375
PALESDUTEh, Pae nevvsvnsensensensenneenesonenns 2,401
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Newark, N. J. cececceccocccecccsorcsssccncsonee
Minneapolis-St. Paul, Minn. .cccccecccccccccces
Dallas, TEXAS eceeeeecscsosccssossssscnscscsnnns
Seattle-Everett, Wash. .ccccecercccescecscccnes
Anaheim-Santa Ana-Garden Grove, Calif. ........
Milwaukee, WiS. cceecececcssccscacsccnssnnnccsne
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San Diego, Calif. ...cecevevercccscsccscccssees
Buffalo, No Y. coceeeccncnceoccscoccscnscscncns
Miami, Fla. ceceeeececccsccscccncsscssccccccccs
Kansas City, Mo.-Kan. c.ccecccecencncecscccccns
Denver, C0lO. coeeecscsscsssccasssssscncscscnns
San Bernadine-Riverside-Ontario, Calif. .......
Indianapolis, Ind. ccceeeccrcscsancscsscscscose
San Jose, Calif. ccesceccecssceccccncsccccnnnns
New Orleans, La. ccccececcecccccccccccccccccnns
Tampa -St. Petersburg, Fla. .cocceeeesccccccees
Portland, Ore.-Wash. «.cccecevccccscoccccncenss 009
PhoenixX, ATiZ. ccecceesecccenscccscscsnsccnncce 968
Columbus, OhIO eecescecessccssecncesnnnangeones 916
Providence-Pawtucket-Warwick, R.I.-Mass.=..
Rochester, N. Y. cccccevcecccnccaccsncccces
San Antonio, TeXR8 .ececeececsccveccosssscccnnns 864
Dayton, Ohio seeeececccccscccasccscsssccccncece 850
Louisville, Ky.-INnd. ceecececccscccconcscccanns 827
- Sacramento, Calif. ..cceecececeococccaccccscoss 801
Memphis, Tenn.-Ark. cccccececescccccccccccccans 770
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Albany-Schenectady-Troy, N. Y. ccccecceccencnne 722
Toledo, Ohio-Mich. «cceececreccccccacccscncnces 692
Norfolk-Portsmouth, Va. .ceceeecccccccoccnceces 681

HHEOOW

1/ Mass. SEA C 3/ Conn. SEA C 5/ Comn. SEAA 7/ Mass. SEA B
2/ Rhode Island SEA A 4/ Mass. SEA A 6/ Conn., SEA B

(Z) Less than 500 or 0.05 percent.



