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Appraisal of Alternative Methods of Estimating
Local Area Incomes

LoRIN A. THOMPSON, UNIVERSITY OF VIRGINIA

Estimating income for small areas may be done in several ways. The
"long methods" aggregate each component so far as data will per
mit and allocate the remaining income on the basis of relationships
observed for large areas, usually states. A description of detailed
methods and procedures is summarized by Lewis C. Copeland.1

Estimates arrived at by the use of such methods provide a standard
for assessing estimates developed by shorter and simpler procedures.

In estimating income for small areas, it is particularly important
to take care of the "situs" problem. Income for an area should repre
sent, so far as possible, the income of the residents as distinguished
from total wages, salaries, and other income of business firms located
in the area. A second problem arises from the fact that agriCUltural
income, proprietors' income, and property income are not ordinarily
available from existing sources in local areas.

The present paper gives an analysis of our experience in Virginia
in testing the applicability of alternative methods of estimating the
income of local areas.

Problems of Estimation

The development of income estimates involves two procedures:
(1) the accumulation of wage and salary data from all sources re
porting such information, and (2) the estimation of all other kinds
of income (e.g. proprietors' income; dividends, rents, and royalties;
pensions, annuity, and insurance premiums; and the like). The
smaIIer the area for which the measure of income is prepared, the
more it is infiuenced by the situs factor. Since by definition income
estimates for a local area include only the money received by the
residents, it is often necessary to group several small areas together
into a larger region. The regional income is then distributed among

N011l: This paper draws heavily upon work done by my colleagues in the Bureau
of Population and Economic Research of the University of Virginia. I would like
to make special acknowledgment to John L Lancaster, Anne Fisher, and Mary

~~ C. Copeland. Mtthotb 0/ Estimating lru:ome Paynunu ill Countiu,
Bureau of Population and Economic Resean:b, UDiversity of V1J1inia, 1952.
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LOCAL AREA INCOMES

the individual areas according to resident employment. The Com.
plexities of the situs adjustment are not too difficult at the census
bench-mark year. The further one moves away from the decennial
census, the more complex this adjustment becomes, and the less
sure one is of success.

Making income estimates from ye~r to y~ar be~ond the census
bench-mark year would be comparatIvely sImple If the economic
patterns of each area moved in th~ same dir~ction and at the same
rate. If this occun:~,. the correl.atlo~s of cS~lmates would be unity.
The economic actIvItIes producmg mcome 10 any large area, how
ever, are dynamic and change not only at different rates but fre
quently in opposite directions. Growth and de~elopment depend on
the interaction and movement of many factors 10 the total economy.
Thus, the economic system is conceived of as a complex organism
undergoing constant change. The change in people's tastes will
stimulate the development and growth of one industry while another
is passing out of existence. The analogy of the economic system with
a biological organism emphasizes the difficulty of predicting be
havior and events.

Successful estimates of income for small areas can be made when
the net change among the individual components is of the same
relative magnitude from one year to another. When this balance
among the components is uneven among the areas being measured,
the accuracy of the estimates drops. When the interaction of com
ponent factors for local areas paraIlels the pattern of the state or
nation from one year to another, the task of estimating income is
relatively simple. However, when the internal balance of an area is
altered by the economic expansion or decline of such activities as
manufacturing, fanning, mining, or government installations, the
task is complex. Uneven rates of change among the areas of a state
restrict the utility of a standard fomlUla for estimating their income.
Improvement is possible as the dynamic factors can be identified.
described, and measured, but only if they are reported regularly. For
example, in areas where about 75 per cent or more of the total in
come is derived from measurable wages and salaries, the task of
estimating income is less difficult than in areas where less than three
fourths of the income is derived from such sources.

Up to now, allocators have been used to develop income estimates
for sma.ll.areas for such components as proprietors' income, income
from dmdends, rents, royalties, insurance and annuity payments,
~d, to a large extent, agricultural income. Short methods of estimate
~g. ~e total income depend on how nearly the sum of a series of
mdivldual allocators equals the amount to be assigned by a general
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allocator. To simplify the problem, if income for each area were
divided into two components-wages and salaries, and all other
~an.~ allocator of all other in~o~e be as satisf~ctory as the sum of
mdlvldual components compns1Og all other 1Ocome if allocated
separately and then s~med? The latt~r method has been largely
followed 10 the preparation of lDcome estimates for cities and counties
among the southeastern states. This procedure, however, is involved,
time consuming, and fairly expensive. Simpler methods will be help
ful if accuracy is not unduly sacrificed.

The accuracy of income estimates, however prepared, is a matter
of considerable concern not only to those who prepare them but to
those who use them. Some measure of their accuracy is given by cor
relating income estimates for local areas for different years. The
coefficients of rank correlation between estimated income of Virginia
counties and cities for periods ranging from seven to seventeen years
were from 0.86 to 0.93.2

Considerable work needs to be done to determine the degree of
accuracy required of income estimates. For example, if income is
to be used as a factor in distributing funds from the federal govern
ment to the states or from states to localities, the estimates must be
as free from error as circumstances will permit. Measurements of
incomes are not entirely free of error or bias even when the utmost
care has been exercised in their compilation and preparation, be
cause it is difficult to tie down an estimate to a particular locality
for a definite period of time. The dynamic factors referred to earlier
make precision impossible. All measures in the social sciences, such
as employment, income, sales, and the like, are relative when applied
to areas. Only if the population of an area were self-contained and
were prevented from moving, could errors of measurement be re
duced to a minimum. Because we are dealing constantly with open
end systems, such measures improve the longer they can be accu
mulated. The behavior of the measures over a period of time pro
vide patterns of consistency or variability. These patterns suggest
appropriate ways of handling the data in preparing the estimates.

1940 Income Estimates for States

In 1943 my colleague John L. Lancaster attempted to develop
an index that would afford a relative measurement of the adequacy
of a regional economy (large or small) to support its population.
He correlated each factor selected for inclusion with per capita in-

s Lorin A. Thompson, "The Comparison of Selected Measures of Ability to Bear
Tax Burdens," Journal of American Statistical Association, June 1952, pp. 263-267.
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come estimates for the states for 1940.3 A large number of facton
drawn from the decennial census of 1940 were tested in this man- I

ner, including the percentage of th~ ~pulation i~ each .community
class, the percentage of the population In each major racial division,
and the percentage of total employment (other than public emer.
gency employment) ~ each major industrial.cla~ification.

Since the correlation of the adequ~cy !atIo With the per capita
income estimates for the states was qUite high (0.954), and because
there was a growing demand for some measure of county income
level, Lancaster decided to use the regression equation of income
level on the adequacy ratio to estimate the 1940 income level for
Virginia counties and cities. These .estim~tes for 1940 yield a c0
efficient of 0.981 when correlated With estimates for 1939 made by ,
quite detailed methods.4

The basic factors used in computing the adequacy ratio (AR)
were: II (1) the total population, (2) the number of persons em. I

ployed (except on public emergency work), (3) to (15) thenum.
her of employed in each major industry group (the number in agri- •
culture, forestry, and fishing was increased by the number employed
in logging, and manufacturing decreased by the same amount),
(16) the percentage of the population which was Negro, (17)
the percentage of the population which was rural farm, and (18)
the gross value of goods or services produced by each industry
in the nation. The adequacy ratio (A R) was

AR = P i~W X 1000

where P (population)

LR (labor ratio)

= smaller of remainders (1.000
proportion Negro, rounded to
nearest 0.1 per cent, or 1.000 
proportion rural farm)

= average number of persons sup
ported by each worker, to nearest
0.01

= (population - employed work·
ers) I employed workers

aSurvey 01 CU"tnl Bunnell, Dept. of Commerce, JUDe 1942.
• John L. Lancaster, "Per Capita Income of Virginia Counties for 1940." UIIi·

vtrnty of Virginia News Lttter, October I, 1945.
. ~ Sourcea of ~ta: CerulU 01 Population. 1940, Bureau of the Census. Character·
istics of Population, Vol. II, United States Summary. (l) Table 21; (2) Table.46;
(3) to (15) Table 46; (16) Table 24; (17) Table 21. (18) Special iDdustJy reports
of the census of 1940.
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lW (industrial weights) = summation of weighted percent
age of employment by major in
dustry

= % [a + 5b + e + 3d + 4(e +
f+g+h+i+k+'+m)]11

The weights used were small whole numbers roughly proportional
to the per worker value of total production in the industry.

Table 1 shows the several factors for the forty-eight states and
the District of Columbia. The product moment correlation between
per capita income (PCI) and the AR factor is 0.954 and the regres
sion equation is PCI = 1.73AR + 93. Income estimates for each
of the cities and counties were then prepared on the basis of the
preceding regression equation for 1940. The per capita income for
Virginiat using the above formula, was $461 as compared to the
$447 estimated by the National Income Division.

1950 Income Estimates for States

A similar procedure was followed in preparing estimates of in
come for 1950. The adequacy ratio (AR) was

(2) AR= P~~W+100

where P = percentage of total population urban and rural non
farm or white population, according to 1950 census,

• Symbols and weights of industrial employment in 1940:

Weight

Percentage of Total Employment
(rount/edto

lUarUl whole
IndlUtry per cellt) Product

Amculture, forestry, and fishing, + logging a
~g b
CoDstruction c
ManufadwiDg -1oginJ tl
Transportation e
T~e f
Finance, insurance, and real estate g
Business and repair services 11
Personal services i
Amusements and recreation t
Professional and related services ...
Government ,
lDdustry not reported m

1
S
1
3

""4
"o
""""

a
Sb
e

3d
<Ie
41
4g
4h
o
"I
<4k
41
<4m

Source: John L. Lancaster, "Per Capita Income of Virginia Counties for 1940,"
University 0/ Virginia New, Letter, Oc:tober 1, 1945.
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TABLE I

Adequacy Ratios, Population Factors, Labor Ratios, Industry Weights, and Per
Capita Incomes, by States, 1940

(ratios, except for per capita income)

LR -=AR P IW PC,.

Alabama 124 0.527 2.17 0.51 $ 266
Arizona 233 0.772 2.32 0.70 473
Arkansas 88 0.430 2.34 0.48 257
California 391 0.908 1.74 0.75 808
Colorado 246 0.776 2.21 0.70 530
Connecticut 469 0.944 1.51 0.75 839

Delaware 358 0.829 1.60 0.69 923
District of Columbia 492 0.716 1.15 0.79 1057
Florida 245 0.728 1.78 0.60 472

Georgia 164 0.563 1.82 0.53 317

Idaho 166 0.619 2.31 0.62 442
Illinois 376 0.877 1.15 0.75 727
Indiana 270 0.763 1.98 0.70 537
Iowa 208 0.639 1.94 0.63 488

Kansas 204 0.664 2.08 0.64 421
Kentucky 147 0.558 2.36 0.62 313

Louisiana 178 0.640 2.07 0.57 365

Maine 264 0.805 2.04 0.67 SOl
Maryland 366 0.834 1.64 0.72 700
Massachusetts 421 0.978 1.81 0.78 769
Michigan 320 0.836 1.88 0.72 652
Minnesota 216 0.676 2.00 0.64 514
Mississippi 75 0.359 2.00 0.42 20S
Missouri 242 0.704 1.92 0.66 508
Montana 229 0.686 2.01 0.67 584

Nebraska 183 0.623 2.04 0.60 431
Ne\'ada 398 0.858 1.66 0.77 843
New Hampshire 342 0.875 1.79 0.70 560
New Jersey 441 0.945 1.65 0.77 894
New Mexico 151 0.667 2.79 0.63 359
New York 415 0.947 1.71 0.75 848
North Carolina 143 0.536 1.95 0.52 320
North Dakota 120 0.490 2.20 0.54 368

Ohio 308 0.845 1.95 0.71 647
Oklahoma 149 0.603 2.55 0.63 360
Oregon 293 0.765 1.80 0.69 579

Pennsylvania 344 0.909 2.06 0.78 635

Rhode Island 449 0.985 1.69 0.77 7IS

South Carolina 139 0.519 1.87 0.50 289
South Dakota 134 0.523 2.14 0.55 378

Tennessee 150 0.564 2.10 0.56 319
(continued on next page)
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TABLE 1 (continued)

(ralios, excepl for per capita income)

AR P LR lW PCI-
Texas 206 0.665 2.00 0.62 419
Utah 227 0.829 2.70 0.74 489
Vermont 234 0.706 1.87 0.62 513
Virginia 213 0.633 1.87 0.63 447
Washington 304 0.807 1.86 0.70 644
West Virginia 214 0.721 2.66 0.79 409
Wisconsin 234 0.722 1.96 0.64 519
Wyoming 250 0.710 1.90 0.67 599

a Survey of Current Business, Dept of Commerce, June 1942.
Source: J. L. Lancaster, "Per Capita Incomes of Virginia Counties for 1940"

University of Virginia Newsletter, <Xtober I, 1945. '

whichever is smaller (product-moment correlation co
efficient of P with 1950 state per capita incomes" =
+0.68)

LR = relationship between total population including mili
tary and total civilian employment plus military, i.e.
average number of persons supported by each worker
(product-moment correlation coefficient of LR with
1950 state per capita incomes = -0.79)

IW = summation of weighted percentage of employment by
thirteen industries 8 (product-moment correlation of
lW with 1950 state per capita incomes = +0.62)

The adequacy ratio has a product-moment correlation coefficient of
+0.86 with the state per capita incomes. P, LR, and IW were ex
pressed in a multiple correlation coefficient and provided an R of
+0.88. This was considered too small to be of any real value, so
the estimating equation was not applied to local data.

A final attempt to arrive at a short method provided rather satis
factory results. Equation 2 was used, and LR remained the same,
but P and lW were revised so that:

P = percentage of total population white urban and white rural
nonfarm, according to 1950 census (product-moment cor-

'NatiolUlllncome Supplement, 1951, Survey of Current Business, DepL of Com
merce.

S Using the wage and salaries, supplements to wages and salaries, income of
unincorporated enteJPrises. and the net corporate dividend payments shown by
industry in Tables 14, IS, 16, and 20 of ibid., Lancaster summed these for each of
the thirteen employment classifications and divided them by the 1950 census em
ployment figures, including the military. The resulting average payments for each
type of employment, e.g. manufacturing, construction, trade, and personal service,
were related and each expressed in terms of weight, e.g. 3 or 4.
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relation coefficient of P with 1950 state per capita in·
comes = +0.73)

lW = summation of weighted percentage of employment by six·
teen industries 8 (product-moment correlation coefficient
of lW with 1950 state per capita incomes = +0.72)

IW was further refined by the application of ~ factor reflecting
the sex and median income of employment. ThIS factor was oJ>.
tained by weighting the percentage of men in the experienced labor
force by the male median income and the percentage of women by
the female median income. The median incomes were expressed in
multiples of 1.00, using the lowest median income as 1.00. The
products were summed to be used as a sex factor (the sex factors
had a rank correlation of +0.90 with the state per capita incomes).
They were next multiplied by the lW shown above to give a final
IW (the lW thus obtained has a product-moment correlation co
efficient with 1950 state per capita income of +0.89).

When the revised P and lW and the same LR were used in equa·
tion 2, they provided an AR that has a product-moment correlation
coefficient of +0.93 with the state per capita incomes. The three
factors (P, LR, and lW) were correlated with the state per capita
incomes and provide a multiple correlation coefficient of +0.954.
The multiple regression equation is pel = O.3698P + 2.48711W
- 605.3281LR + 1538.6691. This estimating equation was ap
plied to the state factors and the resulting per capita incomes have
a coefficient of +0.954 with the Department of Commerce per
capita income estimates (see Table 2 for the values of the factors
and the estimates by state). The standard error of estimate is
93.5551.

• Two of the thirteen employment classifications used in the first attempt were
broken down further. Manufacturing was split into three categories (based OIl
the level of average wages) and trade was divided into wholesale and retail The
weights used were based on the average annual earnings per full-time worker shon
in Table 26 of the NatiollQllncome Supplement, 1951, Survey of Cu"ent Businm,
Dept. of Commerce. The average wages for each type of employment were related
and expressed as weights, e.g. 7.25 or 8.50, and applied to the pen:entages.
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TABLE 2

Adequacy Ratios, Population Factors, Labor Ratios, Industry Weights Estimated
Per Capita Incomes, and Per Capita Incomes Reported by the Department of

Commerce for States, 1950

PCI

AR P LR lW Estimated Commerce

United States 172 78.4 1.63 357 $1469 $1440

Northeast:
Maine 132 86.4 1.90 291 1144 1151
New Hampshire 175 91.0 1.62 311 1365 1308
Vermont 122 78.4 1.74 271 1188 1159
Massachusetts 243 96.6 1.54 387 1605 1603
Rhode Island 230 96.8 1.47 350 1555 1542
Connecticut 279 94.2 1.41 418 1760 1782

Middle Atlantic:
New York 258 89.7 1.48 425 1733 1875
New Jersey 283 91.3 1.42 440 1807 1710
Pennsylvania 204 87.2 1.66 389 1534 1537

East North Central:
Ohio 219 82.8 1.59 420 1651 1581
Indiana 194 78.6 1.59 393 1583 1458
lllinois 258 83.6 1.43 441 1801 1760
Michigan 231 82.1 1.65 465 1727 1594
W'lSCOnsin 185 77.7 1.53 365 1549 1440

West North Central:
Minnesota 158 74.3 1.60 340 1443 1333
Iowa 141 69.3 1.61 327 1403 1413
Missouri 141 71.1 1.59 315 1386 1406
North Dakota 86 57.8 1.77 264 1145 1269
South Dakota 95 58.7 1.66 269 1225 1275
Nebraska 130 68.8 1.57 297 1352 1478
Kansas 142 72.8 1.64 319 1366 1340

South Atlantic:
Delaware 191 76.7 1.50 373 1587 1956
Maryland 189 76.9 1.52 374 1577 1559
District of Columbia 257 64.5 1.06 423 1973 1991

Virginia 105 61.1 1.64 283 1272 1144
West Virginia 117 73.9 2.19 347 1103 1053
North Carolina 62 50.4 1.70 208 1046 947
South Carolina 48 45.5 1.74 185 962 833

Georgia 59 50.8 1.66 193 1033 969
Florida 113 71.8 1.64 259 1217 1211

East South Central:
Kentuck.y 74 60.9 2.01 243 949 909
Tennessee 69 56.8 1.85 224 997 969

Alabama 49 47.0 1.94 201 882 844
Mississippi 19 31.5 1.98 118 645 702

(continued on next page)
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TABLE 2 (continued)

Pel

AR P LR lW Estimated Commerce

West South Central:
163 696Arkansas 36 4S.9 2.09 823

Louisiana 66 S4.6 2.03 24S 939 IOS2
Oklahoma 104 68.6 1.91 290 Il29 1076
Texas 128 72.9 1.70 299 1280 1272

Mountain:
Montana IS6 74.8 1.68 3S1 1422 IS68
Idaho 123 71.3 I.8S 319 1239 1260
Wyoming 201 78.9 I.S3 389 1609 ISM
Colorado 172 83.1 1.69 3S0 1417 1380
New Mexico 112 7S.9 2.12 313 1062 II 33
Arizona 128 80.3 2.0S 326 II38 123S
Utah 171 86.9 1.99 392 1341 1274
Nevada 2S4 86.4 1.41 414 1747 1894

Pacific:
Washington 223 86.1 I.6S 427 1634 1630
Oregon 198 83.6 1.63 387 IS4S ISIS
California 241 88.7 1.60 435 1685 17SS

1950 and 1953 Income Estimates for Virginia Areas

The county and city factors had to be built up in a slightly differ
ent way from that described for the state factors before they could
be used in the equation.

P = percentage of total white urban and white rural nonfarm.
according to 1950 census (the same)

LR = relationship between total population including military
and total civilian employment plus military, i.e. average
number of persons supported by each worker (the same,
except that the institutional population was removed from
the total population before the relationship was made)

IW = summation of weighted percentage of employment by six
teen industries (the sex factor had to be obtained in a
different way) 10

10 The 19S0 census does not provide median incomes for men and women ill
the experienced labor force on a county and city basis. It does provide the break·
down into male and female employment, however. Instead of the median incomes.
the Virginia Unemployment Compensation Commission average wage for each
county and city was used as the male median income and this was multiplied ty
0.64 to get a female median income (the basis for this procedure was the ratio of
female to male median income for Virginia according to the census-SI,372 to
2,139). Again, the. lowest uee average wage was used as 1.00 and all othen WCR

expressed as mulhples of 1.00. Whereas the lowest median income used for the
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~e local per capita incomes estimated from the application of equa
tion 2 to the local data have a product-moment correlation of +0.92
with Anne Fisher's estimates for 1950 prepared by the method used
in "County Income Estimates for Seven Southeastern States." 11

Estimates of income for Virginia cities and counties have been
prepared by both the long and short methods for 1950 and 1953.12

The difference in the estimates obtained by the two methods for
1950 and 1953 are summarized in Table 3. The difference between
the long and the shon method was less than 5 per cent in 1950 for
29 per cent of the areas and less than 10 per cent for 51 per cent ~f

TABLE 3

Percentage Differences between per Capita Incomes Estimated by Long Method
and by Short Method, Virginia Cities and Counties, 1950 and 1953

DiDerence in
Percentage Points

D-4
5-9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-'4
55-59
6()....64.

65-69
70-74
75-79
80-84
85-89

Total

Number 0/ Areas
1950 1953

37 32
38 22
26 18
12 12
6 12
5 11
o 4
o 7
1 4
2 1
o 1
o 0
o 0
o 1
o 0
o 0
o 0
o 1

127 126

Note: The number of cities and counties changes from time to time from an
nexations and consolidations. This accounts for the total of 127 in 1950 and 126
in 1953.

states was $693, the lowest used for the counties and cities in Virginia was $921.
This procedure was thought defensible, since the UCC wage r~ects almost none
of the low agricultural wages and only a small percentage of scmce wages. The sex
factor was used to get the complete lW factor.

11 Mary B. Duley, Developments in Virginia's Income since 1947 with Counry
tuJd City Estimates for 1953, Bureau of Population and Economic Research, Uni
versity of Virginia, 1955.

12 In this discussion, the long method is based on the procedures tbat aggregate
measurable components and allocate the remaining items on th~ basis of relation
ships observed for large areas such as states. Short metbods mclude the use of
regression formulas or simplified modific:ations of the long method.
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the areas. In 14 of the 127 areas, the differences were larger than
20 per cent. In 1953, the differences were somewhat larger than for
1950, perhaps because:

1. The industrial weights and the labor ratio used for the 1953
short method estimates were the 1950 values.

2. The changes in employment between 1950 and 1953 were not
unifonn, nor were they always in the same direction.

3. Drought conditions seriously affected agricultural income in
some counties during 1953.

. 4. Employment in coal mining areas declined sharply.
5. A few areas were experiencing small industrial booms.

In the counties where agriculture is a major source of employ
ment, drought conditions disrupted the expected pattern of change.
Whenever the areas differ in rate and kind of change from one period
to another, the short methods will have larger errors than the long
methods, unless the changes offset each other and the rates of
change are fairly uniform in amount. However, the interaction of
forces may produce cumulative errors. Estimates can be improved
only when the changes in the more dominant factors in the product
mix can be identified and measured. The use of regression methods
for estimating income for census years produced results that were
reasonably satisfactory for Virginia, but when applied to county
data for the state of Washington were much less so. Perhaps a modi
fication of weights for the dominant factors in Walihington's econ
omy might yield more satisfactory results.

The methods described thus far are still rather detailed and time
consuming. It seemed appropriate to try another approach in pre
paring estimates for 1953. This procedure is a hybrid. The large
urban areas were separated from the remainder of Virginia. Since
wage and salary payments comprise upward of two-thirds of total
income in such areas, they were used to estimate total income for
the large urban areas. (Moreover, wage and salary data can be
more readily assembled for urban areas.) The income from the
urban regions was totaled and subtracted from the Department of
Commerce estimate of total income for the state. The income of
the rural regions was then estimated from the residual income on
the basis of their shares of income in a previous bench-mark year
when the estimates were prepared by the long method.

The~e are six urban regions in Virginia where, in each of the years
for w-?ich w~ have prepared estimates, wage and salary payments
f~om IDdust?~ covered by the Virginia Unemployment Compensa
tion CommISSIOn, from government, and from railroads have to-
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taled more than 65.0 per cent of total income as estimated by the
long method of allocating individual income components. Even
when inc01~e is allocated to these regions by the most detailed
method, adjustments must be made within each region for the resi
dence of the worker. These six regions include thirty of the counties
or cities of the state. In .a?dition, there are six other separate areas
(one county and five CIties) where wage and salary payments in
these same industrial groups also constitute more than 65.0 per cent
of total income.

The income estimated for these thirty-six counties and cities by
the long allocation method represented 66.3 per cent of the state's
total income in 1951, and 71.0 per cent in 1953. All the counties
and cities that have been undergoing rapid population change are
in this list. Therefore, income was assigned to these thirty-six areas
on the basis of the measurable wage and salary payments from in
dustries covered by uee, from government, and from railroads, and
then the residue of the state total income was distributed to the re
maining ninety areas in terms of relatively stable "shares" of income.
Tables 4 and 5 show the results of an attempt to develop 1953 county
and city income estimates by this method; the first shows the data
used in assigning income to the thirty-six urban areas, and the sec
ond, the distribution of the residual income to the remaining ninety
areas.

When percentages similar to those shown in column 5 of Table 5
are computed from the appropriate columns of Table 4, no per
centage of variation exceeds (arithmetically) 5 per cent. The table
below shows the range of percentage variation for all 124 areas: 11

Less than 5.0%- 10.0%- 15.00/0- 20.0%
5.0% 9.90/0 14.9% 19.9% andover

Number of areas 66 29 19 6 4
Percent 53.2 23.4 15.3 4.9 3.2
Cumulative per cent 53.2 76.6 9t.9 96.8 100.0

If knowledge of local conditions were used to make reasonable
adjustments to the estimates shown in Table 5, it seems likely that
most of the extreme variation would be removed. The method used
in estimating the income for this ~oup of ninety ~eas .assumes
that the pattern of income structure m each area remams farrly con
stant. This assumption is p~bably n~ver .co~ple!ely trustwo~thy,
but in the particular years mvolved m this mal It was especIally
misleading.

tiThe 127 political subdivisions in 1950 and the 126 in 1953 were grouped into
124. 'Ibis was Decessary for comparability due to lUlDexations.
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TABLE ..

Projection of Total Ineome of Urban or Indultrial Areal for 1953 on Balil of Mcalurcable Wage and Salary Iteml, Vi,..inia, 1951-1953

(milliMJl of tlolltm)

1951 1953 TOTAL TOTAL tN COKE,
Total Total INCOKE, 1953

VCC Railroad Wagu VCC Railroad Wa(llS 1951 LOflq
Cw- Waqua"d U'allu a"d Total COT/- Walluafld WIJ(/" a"d Total Lo"1l Short·CNI Method

Aav.: ",d Salariu itt a"d Salariu Adjult,d er.d SakJrill itt aNd Salor,el AdjlUt,d Mlthod EstiOlUJtl! EstiHllJle
cov N':'Y oa CITY Wagu GoverNmnsI SalGril!l MellSMr,d torSi/III WIJ(/I!I GownJfMNt SaJ4ri" Meallired torSittU (10)+(5) Esti_te (t2)X(II) byBMrt?IJlI

(I) (2) (3) (") (5) (6) (7) (8) (9) (10) (11) (12) (13) (I")
State 1,526.6 1,0..... 3 107.6 2,678.5 2.678.5 1,778.1 1,16".9 129.9 3,072.9 3,072.9 ",382.2 ....828.9 ",828.9

Rerioll I.A: 105.9 372.2 6.5 48".7 "77.9 1..5.3 510.5 7.9 663.6 6"5." 668.5 903.8 902.3
ArHnrlon 65.1 219.5 1.3 285.9 257.2 82.7 288.6 1.6 372.9 335.3 1.30 351. .. "58.2 "56.4

Alexandria 30.5 59.2 ... 1 93.8 95." "7.1 89.3 5.0 1"1." 130.6 1.37 135.5 185.5 ISS."
Fairfax and FaUI

Church 10." 93.5 1.1 105.0 125.3 1S.5 132.6 1.3 1"9." 179.6 1...3 181.6 260.2 260.5

Reriolll.B: 351.3 111.8 21." ..8..... "72.3 4lH.l 83." 25.8 513.3 500.5 708.3 749.3 7"8.6
Chesterfield & Colo-

nial Heirhtl 23.3 10.7 1.0 35.0 "9.8 27.8 7.3 1.2 36." 50.8 1.02 70.8 72.3 72.2
Dinwiddie 0.5 2.9 0.3 3.7 7.9 0.7 2.3 0." 3.3 7.8 1.00 14." 14." 14.3

Petenburr 27.1 8.0 1.0 36.0 3".6 31.2 7.7 1.1 40.0 "0.8 1.18 "9.1 57.9 57.9
Henrieo .. 3 15.8 3.5 23.7 59.7 5.9 10.5 ".3 20.7 68.2 1.14 89.0 101.7 101.6

Richmond 271.6 54.8 15.4 347.8 287.3 314.7 "0.2 18.6 373.5 297.~ 1.0.. 440.3 456.2 "55.8
Pri nce Georre 0.1 16.7 0.1 16.9 20.3 0.2 13.7 0.1 14.1 .::1.0 1.03 27.0 27.9 27.9

Hopewell 18.3 2.9 0.1 21.3 12.8 23.6 1.6 0.1 2~ ~ IJ.7 1.07 17.7 19.0 19.0

Rellion I.C-North: 87.4 68.S 3.8 159.7 157.3 129.1 71.6 ".6 205.3 196.5 195.9 244.3 246.0
Hampton 10.8 34.8 0.9 46.5 61.0 13.6 37.9 1.1 52.5 75.2 1.23 75.9 93.7 94.4
Newport Newl 74.3 12.4 2.2 88.9 52.9 109.7 9.8 2.6 122.2 62.3 1.18 67.6 79.5 80.2
Warwick 2.3 21.3 0.8 24.3 43.4 5.7 23.9 0.9 30.6 58.9 1.36 52.4 71.1 71...

Rerion I.C-South: 190.4 255.6 15.3 461.3 458.9 228.6 320.3 18.5 567.4 565.8 669.9 826.0 826.7
Norfolk 7.0 44.4 2.7 54.1 91.1 9.6 "8.0 3.2 60.8 109.1 1.20 125.6 150.4 149.7

Norfolk 150.9 142.6 6.6 300.1 240.9 178.0 176.1 8.0 362.1 293.1 1.21 360.4 438.5 439.2
Port.mouth 23.4 42.5 5.0 70.9 82.3 28.7 65.5 6.0 100.3 105.6 1.28 114.3 146.6 147.3
SCJutb Norfolk 4.1 3.3 0.5 7.9 10.5 5.5 3.7 0.7 9.8 13.6 1.2l' 14.6 18.9 19.2

Prince•• Anno 5.0 22.9 0.5 28.3 34.1 Cl.S 27.0 0.6 34.4 44.4 1.30 55.0 71.5 71.3
(continued on next paKa)



TABLE 4 (continued) (lftillionl of dollar.)

TOTAL JNCOMII,
1953

Aau:
COlJlITY oa CITY

VCC
Cw·
er,d

WlIlI'l

1951

ToItJI
R"iwolld W"{JeI

W 1I11.larwl W 1111'1 II"" T 01111
StJlllrifl i.. lI ..d SlIllIri'l Adjul.d

Gov".,......., SlIllIriel M'II.~r,d for Silu

1953

Tollll
VCC RllilrOlld WIIIIII
C__ WIIII.14nd WIIIICI 4..d Totlll
er,d Saillri'l itt IIttd SlIllIrifl Adjtfllfd

WIIIIII Gov,.... ....t1t SlIlIJrin M'41"r.d for Siltfl (10) -+- (5)

TOTAL
JItCOMa,

1951
Long

M""od
EmlltGl,

Short·C•.,
EmlltGle

(l2)X (II)

1.ot<g
M,thod

Edilttlll,
by Btfreatf

(13) (14)
179.6 178.4
36.9 36.9
28.4 28.3
57.3 56.2
57.0 57.0

Rqion 2.2:
Henry

'MartinsviUe
Pittsylvania

Danville

Region 4.3
Gile.
'Montlron\er)'

Radford
Pulaski
Roanoke

Roanoke

Other areas:
Warren

Bristol
Charlottesville
Fredericksburr
Lynchburr
Winchester

(1)
101.3
23.4
18.5

2.8
56.6

154.0
13.3
18.1
13.CJ
12.7
21.3
75.0

13.1
17.4
16.7
!l.5

50.7
15.3

(2)
13.3

1.9
1.9
3.8
5.7

31.7
1.7
6.7
1.4
2.8
4.5

14.6

1.6
1.7
9.0
3.8
5.8
1.6

(3)
1.5
0.2
0.1
0.5
0.7

25.5
0.8
1.0
0.6
0.7
4.5

17.9

0.1
0.5
1.3
0.3
1.6
0.1

(4)
116.2
25.6
20.6

7.1
62.9

211.2
15.8
25.8
15.5
16.3
30.4

107.4

14.9
19.5
27.0
12.6
58.2
16.9

(5)
116.2
28.4
18.2
30.3
39.2

211.2
15.6
18.5

8.4
21.5
37.7

109.5

13.4
17.6
24.3
11.4
53.8
15.2

(6)
109.0
27.3
24.9

3.6
$3.2

182.4
12.3
43.1

8.0
11.9
23.2
83.9

14.5
18.4
18.2
10.3
56.8
16.6

(7)
7.7
1.2
1.0
2.7
2.8

26.8
1.2
5.3
0.9
2.2
5.3

11.9

1.0
1.2
6.7
2.6
3.5
0.9

(8)
lJ
~2

~1

~6

~9

a8
1~

1~

~7

OJ
5.5

21.5

0.1
0.5
1.6
0.4
2.0
0.9

(9)
118.6
28.7
26.1
6.8

56.9

239.9
14.5
49.5
9.6

15.0
33.9

117.4

15.6
20.2
26.5
13.3
62.3
17.6

(10)
118.6
27.7
20.2
31.1
39.5

239.9
17.7
20.8
9.8

26.8
43.2

121.7

13.3
17.1
23.8
11.9
52.9
15.8

( 11)

0.98
1.11
1.02
1.01

1.14
1.12
1.16
1.25
1.14
1.11

0.99
0.98
0.98
1.05
0.98
1.04

(12)
175.9
37.9
25.6
55.9
56.5

292.0
21.2
29.5
11.5
30.1
52.9

146.8

19.9
21.1
39.7
18.6
73.5
21.2

331.8
24.1
33.1
13.3
37.7
60.6

163.1

19.7
20.6
38.9
19.5
72.2
22.0

334.5
23.8
32.9
13.5
36.7
60.5

167.1

19.7
20.3
38.9
20.0
72.5
22.1

Total specified
areas 1,112.0

Remainder of
state 414.6

876.6

167.7

77.9

29.7

2,066.6 2,029.5 1,333.3 1,036.2

611.9 649.0 444.8 128.8

95.0

34.9

2,463.5 2,401.6

609.4 671.3

2,904.5

1,477.7

3,427.8

1,401.1

3,430.0

1,398.9

Col".....
1,6
2,7
3,8

4
5, 10

Source
Virginia Unemployment Compensation Commission.
Assembled by Bureau of Popul~tion and Ecol\omic Research.
Railroad Retirement Board.
Col•. 1 + 2 + 3.
The adju.tment made within the areas for situs. In Virginia this
adju.tment i. neces.ary, no matter what method of estinlntion is
u.ed, unle.. the e.tim~tion i. made from a regression based on
rCBider.ce of workers.

Col"",..
9

11
13
14

Sourc,
Col•. 6+ 7 + 8.
Col. 10 -+- col. 5.
Col. 12 X col. 11.
Mary B. Duley, DCfI.lop....nttl itt Viroi"io'l IflColll' .i..re 1947
wilh Cou..ty and City Elli_tel for 1953, University of Virgil\ia,
1955.



TABLE S

Distribution of Income to "Rest of State" Area by Short Method
and by Long Method, Virginia, 1953

(dollars in thousands)

Income Percentage 1953 1953
umgMethod of Income Income Percentage

Area 1951 Area Total Residual Long Method YariatiOIl

(1) (2) (3) (4) (5)
Rest of state $1,477,806 100.00 $1,401,000 $1,398,935 + 0.1

Accomack 36,974 2.50 35,052 32,256 + 8.7
Albemarle 33,383 2.26 31,648 30,670 + 3.2
Alleghany 31,327 2.12 29,698 25,314 +17.3
Amelia 6,441 0.44 6,105 5,025 +21.5
Amherst 15,717 1.06 14,901 17,110 -12.9
Appomattox 7,761 0.53 7,357 5,946 +23.7
Augusta 43,774 2.96 41,499 39,337 + 5.4

Bath 6,723 0.46 6,375 5,494 +16.0
Bedford 29,014 1.96 27,506 27,345 + 0.6
Bland 4,657 0.32 4,415 4,463 -1.1
Botetourt 15,536 1.05 14,729 13,041 +12.9
Brunswick 16,026 1.08 15,192 13,384 +13.S
Buchanan 23,659 1.60 22,430 20,989 + 6.9
Buckingham 8,638 0.58 8,189 7,712 + 62

Campbell 36,092 2.44 34,217 31,248 + 9.5
Caroline 10,954 0.74 10,384 11,474 - 9.S
Carroll 20,464 1.38 19,401 20,624 - 5.9
Charles City 4,178 0.28 3,961 4,646 -14.7
Charlotte 11,444 0.77 10,849 11,113 - 2.4
Clarke 9,164 0.62 8,688 9,846 -11.8
Craig 2,774 0.19 2,630 2,634 - 02
Culpeper 15,114 1.02 14,328 14,391 - 0.4
Cumberland 4,844 0.33 4,592 4,069 +12.9

Dickenson 15,656 1.06 14,842 13,747 + 8.0

Essex 5,644 0.38 5.350 5,547 - 3.6

Fauquier 31,624 2.14 29,981 33,964 -11.7
Floyd 7,599 0.51 7,204 7,838 -8.1
Fluvanna 5,732 0.39 5,434 5,081 + 6.9
Franklin 21,265 1.44 20,159 19,459 + 3.6
Frederick 19,913 1.35 18,879 18,468 +22

Gloucester 9,815 0.66 9,304 9,801 - S.l
Goochland 6,687 0.45 6,340 5,850 + 8.4
Grayson 19,367 1.31 18,362 18,991 -3.3
Greene 2,955 0.20 2,801 2,878 - 2.7
Greensville 14,499 0.98 13,745 14,544 - 5.5

Halifax 33,020 2.23 31,304 29,025 + 7.9
Hanover 21,935 1.48 20,795 25,076 -17.3
Highland 3,429 0.23 3,252 2,968 + 9.6

Iale of Wight 18,973 1.28 17,986 18,336 -lJ
(continued on next page)
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TABLE 5 (continued)

(dolla:,s in thousands)

Income Percentage 1953 1953
Long Method 01 Income Income Percentage

A,ea 1951 .Aria Total Residual Long Method Ya,iation

(I) (2) (3) (4) (5)
James City 5,385 0.36 5,105 6,306 -19.0
King &Queen 4,420 0.30 4,190 5,131 -18.3
King George 7,490 0.51 7,100 6,627 + 7.1
King William 9,812 0.66 9,303 9,877 - 5.8
Lancaster 8,121 0.55 7,698 8,013 - 3.9
Lee 22,311 LSI 21,152 19,485 + 8.6
Loudoun 31,192 2.11 29,571 33,976 -13.0
Louisa 9,812 0.66 9,301 9,047 + 2.8
Lunenburg 11,423 0.77 10,830 9,911 + 9.3

Madison 7,137 0.48 6,765 6,745 + 0.3
Mathews 6,155 0.42 5,835 6,372 - 8.4
Mecklenburg 30,744 2.08 29,146 25,553 +14.1
Middlesex 4,913 0.33 4,658 5,396 -13.7

Nansemond 23,207 LS7 22,000 24,889 -11.4
Nelson 12,003 0.81 11,379 12,101 - 6.0
New Kent 3,466 0.23 3,287 3,878 -15.2
Northampton 18,523 1.25 17,560 17,237 + 1.9
Northumberland 9,355 0.63 8,868 9,319 - 4.8
Nottoway 24,013 1.62 22,765 15,505 +46.8

Orange 17,347 1.17 16,446 17,546 - 6.3

Page 14,620 0.99 13,860 14,259 - 2.8
Patrick 11,232 0.76 10,648 12,508 -14.9
Powhatan 4,447 0.30 4,216 3.683 +14.5
Prince Edward 14,696 0.99 13,933 13,501 + 3.2
Prince William 29,968 2.03 28,411 35,817 -10.0

Rappahannock 4,606 0.31 4,366 4,305 + 1.4
Richmond 5,033 0.34 4,772 5,017 - 4.9
Rockbridge 26,687 1.81 25,301 22,125 +14.4
Rockingham 44,110 2.98 41,817 40,591 + 3.0
Russen 22,127 LSO 20,977 16,508 +27.1

Scott 17,504 1.18 16,593 17,475 - 5.0
Shenandoah 20,878 1.41 19,793 22,358 -11.5
Smyth 27,288 1.85 25,869 26,999 - 4.2
Southampton 26,647 1.80 25,263 27,625 - 8.6
Spotsylvania 14,336 0.97 13,591 14,248 - 4.6
Stafford 15,411 1.04 14,610 14,503 + 0.7
Surry 6,319 0.43 5,991 5,880 + 1.9
Sussex 12,388 0.84 11,745 11,416 + 2.9

Tazewell . 42,280 2.86 40,083 35,206 +13.9

Washington 33,012 2.23 31,296 30,332 + 3.2
Westmoreland 9,160 0.62 8,683 9,440 - 8.0
Wise 45,048 3.05 42,707 39,943 + 6.9
Wythe 21,495 1.45 20,379 21,290 - 4.3

(continued on next page)
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TABLE 5 (continued)

(dollars in thousands)

1953 1953 =-=Income Percentage
Long Metllod 01 Income Income PereentDgt

Area 1951 Area Total Residual Long Method Variatioll

(I) (2) (3) (4) (5)
York 12,196 0.83 11,561 13,177 -12.3

Buena Vista 6,713 0.45 6,365 6,324 + 0.6
Clifton Forge 7,355 0.50 6,973 6.714 + 3.9
Harrisonburg 14,584 0.99 13,826 14,6j5 - 5j
Staunton 24,252 1.64 22,990 25,005 - 8.1
Suffolk 17,949 1.21 17,017 19,716 -13.7
Waynesboro 18,594 1.26 17,627 18,940 - 6.9
Williamsburg 7,271 0.49 6,894 6,777 + 1.7

Column
2
3
4

5

Source
Col. I expressed as a fraction of the total ($1,477,806) for the ninety areas.
Col. 2 1953 income residual ($1,401,000) for the ninety areas.
Mary B. Duley, Developments of Virginia's Income Since 1947 With
County and City Estimates for 195J, Bureau of Population and Ec0
nomic Research, University of Virginia, 1955.
Col. 3-col. 4 as percentage of col. 4.

Although the state's total income increased by 10.2 per cent, the
income of this group of ninety counties and cities declined by 5.3
per cent. These ninety areas receive 71.0 per cent of the state's farm
income. As a result of severe drought, the state's income from agri.
culture declined by $109.1 million between 1951 and 1953. In
some of the counties, there was an almost total crop failure; in others,
crops were estimated as high as 80.0 per cent of normal.

A realistic adjustment of these estimates to show the decline of
farm income between 1951 and 1953 would remove most of the
overestimation, and a distribution of these overestimated amounts
to the more industrial areas of the group would adjust most of the
badly underestimated areas.

Summary

The short method of estimating income for local areas is some
what limited in its application. Our experience with it indicates
that, for urban areas not too far removed from a censu'i bench
mark year, reasonably useful estimates can be prepared from wage
information available from the unemployment compensation com
missions, the Railroad Retirement Board, and governmental sources.
!he distri~~tion of nonwage and salary income, e.g. proprietors'
Income, dIVIdends, rents and royalties, is less satisfactory. If only
a total income figure for the area is needed, the short method can
be used within limits.



LOCAL AREA INCOMES

Among the rural areas, however, the fluctuations in income can
be affected by droughts, construction of new plants, and industrial
ization. Estimates of income for these areas must be made on the
basis of knowledge of local conditions and the extent to which events
may have influenced the fortunes of a community during any par
ticular year. Such knOWledge cannot be reduced to a mechanical
formula. The formula is useful as a point of departure, and by com
paring the income data and other data, e.g. retail sales, with the
income estimates, some indication of the reasonableness of the
formula es~imate can be obtained. H the divergence is large, a satis
factory estunate can then only be made on the basis of localized
knowledge of conditions affecting the area. Even this knowledge
can miscarry if records of changes are inadequate.

In conclusion, short methods of estimating income for local areas
are useful if the margin of error permitted is as large as 10 per cent.
If more precise estimates are needed, the user should be reminded
of the limitations.

COMMENT

JOHN A. GUTHRIE, State College of Washington

Anyone who has attempted to estimate income for small areas has
searched diligently for short-cut methods of one sort or another.
There are at least three possibilities. One is to devise a formula,
using certain relevant data, that will give the desired answer. An
other is to apportion the various segments of total income among
the small areas on the basis of more complete data that are available
in certain bench-mark years and then to apply the proportionate
distribution in the bench-mark year to the particular year or area
under consideration. A third is to use all important local data avail
able on a yearly basis and to apportion the remainder either by
formula or by reference to the bench-mark year, that is to say, to
use some combination of methods one or two along with the avail
able year data.

Lorin A. Thompson presents a formula that he and his colleagues
have devised for estimating income in small areas. It is AR = (P X
IW)/LR, where AR is the independent variable in a linear equation
giving per capita income. I should like to consider for a moment the
assumption involved in this AR formula. P, in the numerator, is
urban and rural nonfarm white population. It implies, if I inter
pret it correctly, that the higher the urban and rural nonfarm white
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LOCAL AREA INCOMES

percentage of the population, the higher the pe~ cap~ta income.
This may be true in ~any states, but the ~elatlOnshIp does not

hold in the state of Wash1Ogton. Among the hIghest 25 per cent of
the counties of Washington, ranked in order of the size of per capita
income, all but two counties have a relatively high percentage of
rural farm population. The highest per capita income is found in
the wealthy agricultural counties of eastern 'Yas~ington ..Adams
and Lincoln counties, for example, had per capIta 1Ocomes 10 1950
and 1952 almost double the state average. On the other hand, some
other fann counties, such as Stevens and Wahkiakum, with a rela
tively high percentage of farm population have a low per capita
income. I computed the coefficient of correlation between estimated
per capita income and percentage of rural fann population in 1950
and got an r of 0.003, which shows that in our state there is abso
lutely no correlation between the percentage of farm or nonfarm
population and per capita income. The nonwhite population in
Washington is, of course, negligible, being only 2.6 per cent of the
total.

I also question the general applicability of the lW (industrial
worker) factor of the fonnula. As I interpret this item, it says that
the per capita income depends on the percentage distribution of the
labor force in various employment categories. Counties or areas with
a certain distribution by classes of their industrial workers will have
a higher per capita income than others. An examination of data
for the state of Washington indicated that this is not necessarily true.
Counties of widely differing sizes often had very similar patterns of
industrial classification of workers and also very different per capita
incomes. For example, King County, the county in which Seattle is
located, had a very similar employment classification to Whatcom
County, but the per capita income of King was much higher than
that of Whatcom. Also, many counties with very different lW classi
fications have similar per capita incomes. Thus, while I did not have
time to test this fonnula for the whole state of Washington, I would
be willing to guess that it would not give good results, even though
it did in Virginia.

The situs problem is also difficult to handle by means of a for
mula of this sort. This troublesome problem always crops up when
the income-paid concept is used and the data pertain only to income
prod~ced. Inva~ably, there are some areas where income produced
and mcome paId are not the same. The situs problem can only be
solved, I believe, by first-hand and detailed knowledge of the area
concerned.

The second short-cut method of estimating income in small areas,
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LOCAL AREA INCOMES

that of apportioning the various segments of income on the basis of
their distribution in some bench-mark year, may not be considered
a short-cut method, since by implication a computation by the long
method was made in the bench-mark year. However, when once the
income by small areas for bench-mark years has been obtained, one
can make a reasonably good estimate for succeeding years provided
-and this proviso is very important-there have not been substan
tial changes in the relative sizes of the incomes of the smaller areas.
As Thompson points out, "Making income estimates from year to
year beyond the census bench-mark year would be comparatively
simple, if the economic patterns of each area moved in the same di
rection and at the same rate." But, of course, this generally does not
happen. A new industrial plant in a small county, or a drought,
or a substantial change in farm prices may materially alter the rela
tive share of the state income received by a particular county or
group of counties.

The third method, a variant of the second, gives, I believe, the
most satisfactory results. It consists of using all significant and ap
propriate data available on a small area basis and distributing the
remainder of the income segments among the local areas in accord
ance with their relative importance in the bench-mark year. Changes
that have occurred since the bench-mark year can be allowed for by
reference to local data that reflect those changes. This latter method
is the one that I judge Thompson favors. He suggests that wage in
formation available from the Unemployment Compensation Com
mission, the Railroad Retirement Board, and governmental sources
is most useful in making estimates in urban areas. Nonwage and sal
ary income items, such as interest, dividends, rents, royalties, and
transfer items like public assistance and pensions, are somewhat
more difficult to use. These may have to be allocated by small areas
in proportion to their relative share of state income in bench-mark
years. Demand and time deposits, which are available by counties
every year and a half or two years, can be used to make adjustments
for changes in property and other income factors that have occurred
since the bench-mark years. State sales or income tax data can also
be used for this purpose.

Proprietors' income and agricultural income are possibly the most
difficult to handle satisfactorily. Farm income particularly is subject
to considerable change from year to year because of weather vari
ations and price fluctuations. I agree with Thompson that esti
mates of income in rural areas must be made from a knowledge of
local conditions and must be adjusted in accordance with events
that have altered the fortunes of a community during any particular
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LOCAL AREA INCOMES

year. These changes will be reflected in such econ~mic data as local
bank deposits and retail sales. I agree also that this knowledge can.
not be reduced to a mechanical formula.

In conclusion, formulas for estimating income in local areas, par·
ticularly if they are designed to b~ genera.lly applicable, should be
viewed with suspicion and used With caution. A formula that may
work fairly well for estimating ~ncome in one state m.ay not be of
much use in another. I agree With Thompson that estunates of in·
come in small urban areas can probably be best made by allocat·
ing on the basis of local wage an~ salary da~a, since. wage data or
dinarily account for about two-thuds of the mcome m urban coun·
ties. On the other hand, wage and salary data cannot be used alone
to make satisfactory estimates of income in rural areas. Farm income
must also be computed. Except in years when the decennial census
of agriculture is taken, one must resort to the type of adjustment
that Thompson has suggested. The long-run solution to this problem
is, of course, to get more frequent and more detailed statistics on
farm income in small areas.

WILLL.o\M E. ZIMMERMAN, New York State Department
of Commerce

Lorin A. Thompson's conclusion that the short-cut methods of
estimating income for local areas that he has tested are useful only
if precise estimates are not required was to be expected as far as
general formulas are concerned. Income is involved and complicated;
it is derived from many sources, each of which is influenced by many
factors. A simple formula cannot possibly include all the factors in
volved; an adequate formula would be so complicated that it would
not constitute a short-cut method.

Even though a formula may work well in most cases and may
give satisfactory results for some purposes, many of the valuable
by-products of income estimation are lost. Since a general formula
does not provide breakdowns by source or type of income, it does
not provide the tools needed for analysis. It is those counties for
which a formula does not work well that are most interestinl! and
informative to the income analyst. The use of short-cut methods
would appear to be limited to segments that are relatively stable in
distribution from year to year and for which allocators are not avail
able ~n a ~urrent basis. Some limited time saving may be realized
by estllnatmg them as a group rather than individually.

For purposes of testing short-cut methods, Thompson uses the
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estimates obtained by the longer, detailed allocation method as a
standard. Unfortunately, there is no precise mathematical method
by which one can test the validity of the assumption that these
estimates are correct. It is at least theoretically possible that the re
sults obtained by the short-cut method are closer to the truth. If all
the facts ,,:ere known, what ~ppears to be a less exact method may
actually give better results m some cases than a more detailed
method would. Judgment on the relative merits of different methods
must necessarily be based largely on logic supplemented by tests of
reasonableness based on comparisons with other series.

The studies of Thompson and his associates have been of great
value to the rest of us who are working on county income estimates.
I, for one, feel that the question of short-cut methods has been re
solved and that we should tum our attention to the problem of im
proving our estimates by the allocation method. This requires both
improved state estimates and improved county allocators.

Just as Thompson has assumed for the purposes of his studies that
the county estimates made by the allocation method are correct,
we and most others have assumed that the state estimates as pre
pared by the National Income Division of the Department of Com
merce are correct. We are fully aware of the difficult problem of
allocating income payments by states and feel that, with its limited
staff, the NID does an excellent job in this respect. Nevertheless, we
could perform our job much more satisfactorily if the NID had
better allocators available for use in making its state estimates. What
may be a relatively small error as far as the distribution of the na
tional total by states is concerned becomes of significant size for
some individual counties in the county distribution.

In this respect, I should like to mention particularly agricultural
income, which seems to be the most troublesome segment at all
levels. In each of the years since we have been making county
estimates, the NID estimate of farm proprietors' income in New
York State has been revised significantly at least once and sometimes
twice. The smallest correction was 9.9 per cent of the original figure,
the largest, 23.3 per cent. Since agricultural income is a relatively
small percentage of total income payments in New Yo~k, these re
visions have made little difference in the total state mcome, but
they have resulted in substantial changes in ~~ estimated incomes
of individual counties. The very fact that reVISIOns of such a mag
nitude are made throws a cloud on the reliability of the estimates.

Among the nonagricultural sour~, in several ~ases, we have
found evidence that the NID state estunate for a partIcular category
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was too low; in others, that it was too high. Here again, the apparent
errors we have discovered are insignificant in relation to the total
state income but can be important in individual counties.

The only adjustment for commutation made in the federal esti
mate for New York State is between New York and New Jersey.
While this is the principal situs adjustment that should be made and
is the one that has the most effect on the state estimate, estimates
for individual counties are affected by the lack of an adjustment for
commutation between New York and other states as well as Canada.

Records in the files of federal, state, and local governmental
agencies contain a wealth of infonnation that could be used to
improve the allocation of income. The problem of getting it into
usable form is essentially one of demonstrating the value of income
estimates. In New York, we receive excellent cooperation from
other state departments and outside organizations in supplying sta·
tistical information needed for purposes of allocation; and we are, I
believe, fortunate in having more in the way of usable local area
statistics than do most other states. There are, however, a number of
deficiencies that could be remedied if funds were available. For ex·
ample, the Department of Taxation and Finance makes a detailed
analysis of personal income tax returns based on a sample. For most
of their purposes, this sample is adequate. However, it yields usable
results only for the state as a whole and for the large metropolitan
counties. If we had available for individual counties the detail now
available for the state on an annual basis, most of our difficult prob
lems of allocation would be solved. It is questionable, however,
whether the additional expenditure of funds that would be neces
sary to provide statistics for all counties can be justified on the basis
of the present use of county estimates.

Thompson mentioned the possibility of using income as a factor
in distributing federal and state aid. In New York, interest in county
income estimates has been shown by departments and special com
missions concerned with state aid. At present, in state-aid formulas,
ability to pay is measured by equalized assessed valuation, but, with
the increased use of nonproperty taxes by local governments, the
adequacy of this measure is being questioned. Before county in
come estimates can be used for any such purpose, however, they
must not only satisfy the statistician but must also be acceptable to
administrators, legislators, and the general public. I do not believe
that this requirement can be met by improved statistical techniques
alone. Better allocation factors than those now available will be
needed.




