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Areal Delineations for Rural Economic
Development Research

By Clark Edwards and Robert Coltrane

A number of possible geographic delincations can be used for areal allocation of population, income,
employment, and other social and economic characteristics, in a rural development indicator system.
This paper shows that estimates of statistical parameters vary for altemative geographic aggregations
and for alternative delineations at a given level of aggregation, and that estimates of stanstical para.
meters for alternative delineations vary as the level of structural dissgaregation of variables used in
the analysis is varied, Nine delineations and 12 characteristics were used to examine the statistical

consequences of alternative delineations,

Key words: Areal delineation; rural economic indicators.

The geographic location of econemie activity may be
as important a variable in an analysis of rural economic
development problems as price and quantity. Thus,
economic indicators and situation statements for rural
development purposes need to account for [ocation in
geographic as well as economic space.

One way to locate activity in space is to pinpoint the
latitude ans longitude at which it oecurs. Another is to
reference the general geographic area in which the
activity occurs, such as by city, county, or State. Such
areas are treated as if they were points for the purposes
of economic analysis. Analyses using the areal system of
location presuppose a delineation of geographic space
into suitable areas.

There are numerous ways to delineate geographic
space into areal units. However, statistical results
describing economic and social characteristics differ ac-
eording to the way units are delineated. The United States
is divided into over 3,000 counties. Means, variances, cor-
relation coefficients, and related statistical parameters for
specific variables computed for counties, and for succes-
sive lovels of aggregation of the counties into muiticounty
areas, State areas, and multi-State areas, can be expected
to vary. This holds both for alternative levels of geo-
graphic aggregation and for alternative delineations at a
given level of geographic aggregation.

In addition to geographic aggregation, another
consideration is structural aggregation. An example of
structural aggregation would be measuring total
population as opposed to distribution of population by
age, sex, and race, The areal delineation becorzes critical
when the analyses require structural disaggregation of
variables. Consequently, the results of economic
analysis, and subsequent policy recommendations for
rural development, may vary among research projects.

One can conceive of a continuum of areal
observational units, beginning with the Nation as a single
unit and disaggregating geographically through the four
census regions to nine census divisions, 50 States, 500
multicounty areas, 3,000-plus counties, and less-
than-county units. At each level of disaggregation, one
might have alternative delineations. For example, the
500 multicounty areas might be delineated in two or
more different ways.

The optimal choice of an areal delineation depends
upon the objective in view. In this paper, the
comparison of alternative delineations is made from
the point of view of analyzing rural development
problems. Other points of view, such as im-
plementation of political programs or health programs,
might as easily be taken as the primary objective. The
burden of this paper is not on Low to choose the
optimal delineation given an objective, but rather to
show that, whatever the objective in view, the
statistical results are a function of the delineation
used.

From the point of view of rural economic
development, up to a point, increasing levels of
disaggregation of areal observational units are likely to
reveal additional local development problems. However,
if the disuggregation is carried to county and
tess-than-county levels, the observational units may be
fractured into areas that do not contain the entire
local economic development problem and/or means to
help solve the problem. This suggests that analytic
units which comprise less than a State but mor2 than
a county may be optimal, subject to considerations
of the concepts as to what comprises a functional
cconomic area. This point is discussed further in the
appendix.
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Alternative Delineations and Specific Variables

Nine delineations and 12 specific economic
indicators were selected for the purpose of examining
the consequences of alternative regional delincations.
The nine delineations are for the 48 contiguous
States and the District of Columbia. Listed in order
of the number of observational units defined, they
are:

1. 3,068 counties (COUNTY)

. 509 governor delineated districts (A-95)"

. 507 State Economic Areas (SEA)

. 489 Rand McNally Basic Trading Areas
{(MCBTA)

. 472 Basic Economic Research Areas (BERA)

. 171 Office of Business Economics Regions
{OBE)

. 119 Keonomic Subregions, which are aggregates
of State Economic Areas (SUBSEA)

. 49 Rand McNally Major Trading Areas, which
are aggregates of the Rand McNally Basic
Trading Areas {(MCMTA)

. 49 States including the District of Columbia
{STATES)

These nine delineations range from irdividual
counties through States. Counties were used as
building blocks in forming cach delineation. The logic
underlying the delineations varies from [unctional
economic considerations, through homogencity eri-
teria, to political subdivisions. A more detailed dis-
cussion of these alternative delineations is in the
appendix.

The 12 specific economic and social indicators are:

. Percentage of population urban, 1960 (URBAN)
. Perceutage of population farm, 1960 (FARM)
. Percentage of employment white-collar, 1966
{WH COL)
Percentage of employment [inance, insurance,
and real estate, 196¢ (T'IRL)
. Income per capita, 1960 (IN/CAP)
. Percentage of familics, 1960, with 1959 income
less than $3,000 (POVERT)
Percentage of housing units sound, 1960
(HOUSE}
. Percentage of persons age 25 and over with high
school or more education, 1960 {(EDUCAT)
9. Percentage of commercial farms with sales
greater than $10,000, 1964 (COMFRM)
10. Retail sules per capita, 1963 (RS/CAP)

IThe povernors had, at the time of writing, delineated 487

regions in 39 States. ERS has filled in delineations for the
remaining 9 States,

68

11. Bank deposits per capita, 1960 (BD/CAP)
12. Local government expenditures per capits, 1962
(GE/CAP)

These 12 variables cover a broad spectrum of
economic and social attributes. Some arc measures of
inputs to the development process, others are outputs,
while some {ill both roles simultancously. Still other
variables play neither role bui function as characteristics
that differentiate the development process of one region
from the process of another region.”

The nine delineations vary from highly disaggregated
{3,068 counties) to highly aggregated (48 States and the
District of Columbia). Similarly, one can look at each of
the 12 variables separately or aggrogate them, even into a
single index. Two gencral approaches to determining
differences in statistical properties of the alternative
delincations were undertaken. In the first, the 12
variables were combined irto a single index reflectling
the general level of economic development of an area. In
the second, properties of each variable, and relationships
among the variables, were compared for alternative
delineations.

Statistical Properties When Specific Variables
Are Aggregated

The 12 variables were aggregated inte a single index
of economic development by means of principal
component analysis. The procedure assigns weights to
each variable. The resulting index can be used to rank
areal observational units. That is, counties can be ranked
from 1 to 3,008, and States from 1 to 49, in terms of
the level of economic development.?

Principal component weights for each of the 12
specific variables were caleulated for each of the 9
delincations (table 1). Results obtained for each
delincation showed that the principal component
computations are not very scnsitive lo variations in
delineations. The difference between each coufficient
and the comparable BERA coetficient was calculat

2For further discussion of the specific and general roles such
varizbles play in an cconomic indicalor syslem for il
development, sec: Clark Edwards and Robert Coitrane,
Economic and Social Indicators of Rural Development from an
Economic Viewpoint. Paper presented at Annual Meeting,
Southern Agr, Evon. Assoc., Richmond, Va., Feb. 1972.

3For a detailed diseussion of an index of this type, sce: Clark
Edwards, Robert Coltrane, and Stan Daberkow. Regional
Variations in Economic Growth and Development with
Emphasis on Rural Areas. U.S, Dept. Agr,, Agr. Econ. Rpt. 208,
May 197L.
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Table 1.-Specific variables and their weights used to construct an index of economic development for alternative
subregional delineations

Specific Principal component weights

variables COUNTY | A95 | SEA |MCBTA| BERA | OBE |SURSEA|MCMTA |STATES

0.2686 0.2894 0.2954 0.2822 0.2780 (0.2792  0.2907 0.2927 0.3050
—2178 216l —.2450 -~202¢ -2194 1957 -.2268 -.2080 -.2398
0.3211 0.3157 0.3156 0.2y0¢ 03119 03110 0.3153 0.3040 03157
0.2744 0.2707 0.2782 0.2458 0.2527 0.2570 0.2810 0.2719 .2859
0.3530 03476 0.3421 0.3580 0.3569 03503  0.3307 0.3231 0.3412
-3413 _.3343 -.3253 -3206 -3403 -3283 -3169 -3041 -.3222
0.3498 0.3392 $.3353 0.3438 0.3444 03349 03265 0.3225 0.3345
0.3280 0.3091 0.3038 03100 03112 03042 0.2938 0.2852 (.2612
0.2004 02176 01988 0.2380 0.2312 0.2358  0.2305 0.2814 0.1932
0.2897 0.2845 0.2934 02888 0.2766 0.2905 0.2943 0.3097 0.2858
0.2503 0.2555 0.2630 6.2672 0.2657 0.2667  0.2702 0.2390 0.2562
4.2014 0.2447 ©.2363 0.2618 0.2329 02733  0.2650 0.3002 0.2839

ed.® The average of the absolute differences ranged from
less than 0.01 tor the A-95 areas to about 0.03 for the
Rand McNally Major Trading Areas (MCMTA). We do
not know of a test of significance for the differences
among principal component weights computed {rom
correlation matrices from different populations. Instead,
the specific variables were aggregated into an index for
individual multicounty arcas and a test was made of the
ranks to determine if they were significantly different.

To do this, each of the nine sets of weights in table 1
was applied to the 472 observational units in the BERA
delineation. This gave nine alternative indexes for the
BERA gdelincation. A test of rank differences between
the nine indexes failed to discriminate significantly
among the alternative delineations. The smallest rank
correlation coefficient, indicating the largest difference
in ranks, computed between the BERA s ranking with its
own set of weights and with an alien set of weights, was
9992 (table 2). This ranking was the ~ne associated with
weights derived from State data. The widest single
variation in ranks was found in an instance where a State
vector placed an area 42 ranks away {rom where the
county vector placed it.

“The BERA delincation was chosen as the hasis for
comparison because it mosl closely follows the logic of
functional economic areas. That is, from the point of view nf
economiic devclopment, for reasons external to the objective of
this paper, the BERA delineation is considered useful. The
purpose of this paper would have been met equally well with
some olher areal delineation chosen as the basis for comparison.

Statistical Properties When Specific Variables
Are Not Aggregated

The nine delineations were compared for differences
in descriptive properties of each variable and for
differences in estimated relationships among variables.
To cxamine descriptive properties, the mean, variance,
and degree of skewness of a specific variable were
compared among delineations. To examine relationships,
correlation and regression coefficients were compared
among delineations.

Descriptive Properties of Specific Variables

The analysis displayed quite a bit of variation in the
first, second, and third moments for cach specific
variable for allecnative delineations. In the two sections
below, we discuss the variations in the first and third
moments. The second moment was used in constructing
some of the statistical tests.

Means.—Table 3 lsts the mean and standard error of
the mean for each of the 12 specific variables for the
BERA delineation. For the other eight delineations,
table 3 shows for cach variable the extent to which the
mean differed from the BERA mean using the BERA stan-
dard error as a unit of measurement. For example, th: BE-
RA mean for percentage of population urban was 50.15.
The COUNTY mean for the same variable was 31.8 per-
eent, 20.43 standard errors smaller than the BERA mean,

Table 2.—Test of difference in ranking of multicounty areas by weights derived from alternative delineationsusing
the BERA delineation zs a hase

Item COUNTY A-95

SEA {MCBTAj OBE [SUBSEA|MCMTA |STATES

Rank correlation

eocfficient 0.99982  0.99992 0.99973 0.99978 0.9996% 0.99980 0.99946 0(.59917
8

Rank of coeffictent 2 1
taximum single deviation

from BERA rank 15
Rank of deviation 6

5 4 6 3 7

14 12 13 13 19 27
5 2 3.5 3.5 7 H)
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Table 3.—Indicator of differences in means of specific variables for alternative delineations using the BERA
delineation as a base

Specific Standard errors from BERA®D BERA

variables | copnty | a-95 | sEA [mcBTA [OBE SUBSEA| MCMTA| STATES | Mean [Standard

ETTor

URBAN. ... | -20.43 -2,71 468 2.55
14.89 200 -5.17 -4.01
-18.77 -2.43 259 1.38
-13.55 ~0.56 487 182
-12.13 -2.38 1.98 1.20
12.73 228 -1.59 -2.01
~-13.68 —2.36 259 244
.. -6.73 -231 =221 -L30
COMFRM . . -5.48 -2.35 -2.28 -181
RS/CAP ... | -1513 -3.02 -3.67 -1.68
BB/CAP . .. ~9.45 -1.34 0.11 -0.01
GE{CAP . .. -5.62 -4.24  -3.85 -3.03

7.37 4.88 1572 13.98 50.15 0.8994
-435 -244 -11.11  -9.62 15.11 0.5152
6.08 290 6.84  13.70 3599 0.2639
897 748 1912 18.06 290 0.0466
315 -0.18 83% 1031 1,550.88 16.3949%
-2.19 1.52 -4.67 -7.88 28.27 0.5758
3.53 -0.10 7.5% 49.09 64.88 0.5869
118 -4.35 2.2% 5.35 39.34 0.4010
-0,95 -3.52 -2.91 1.02 41.69 0.788¢
~-0.55 -4.66 -0.90 3.76 1,263.54 11.0108
277 250 8.22  13.53  931.50 16.9974
-1.82 -5.16 -1.44 805  197.83 29215

Total of
absolute
values ... | 148.50 28.00 35.59 23.24

4291 3969  89.20 106.85

Mean of
absolute

values . . . 12.38 233 297 194

3.58 3.31 7.43 8.90 — —

3A mean less than 1.96 standard errors from BERA is not significantly diffcrent at the .05 level. A mean less
than 2.59 standard errors from BERA is not significantly different at the 01 level.

bComputed with the formula, L <BERA_
standard error

An indicator of the degree of closeness of a vector of
means to the BERA means was constructed as the sum
of absolute values of differences from the BERA means.
The Rand MeNally Basic Trading Areas (MCBTA) had
means which, on average, were closer to the BERA
means than any other delineation. The sum for the
MCBTA’s totaled 23.24, an average of 1.94 standard
errors. The A-95 and SEA delineations also have means
very close to the BERA means, so BERA, MCBTA,
A-95, and SEA delineations would be expected to give
about the same average picture of the levels of the
specific variables. The sizes of the indicators for the
COUNTY, STATE, and MCMTA delineations suggest
altogether different average pictures,

Skewness.—Indicators of differences in skewneas of
specific variables for alternative delineations, using the
BERA delireation as a base, are shown in table 4. The
coefficient of skewness was calculated according to the

formula:
i — E\3
LI b/ A |
N Sxj

[f the sample comes from a normal population, it is
distributed with a mean of zero and a standard deviation
of:

b
— 1, when N is large.
N

The ratio, afsy, measures the number of standard devi-
ations the observed coefficient of skewness is from zero.
This ratio is tabulated for the BERA delineation in table
4. For example, the BERA coefficient of skewness for
percentage of population urban was 1.06 standard devia-
tions above zero. A coefficient above rero suggests a dis-
tribution that is skewed to the right. However, a ratio less
than 1.64 rejects the hypothesis of skewness at the .05
level for large ¥. So the percent urban variable is apparent-
ly not skewed significantly. Following these rules, eight of
the 12 variables are skewed in the BERA delineation. Of
these, the quality of housing variable is skewed to the
left; the other seven, fo the right. The four variables that
appear to be normally distributed are percent urban
{URBAN}, income per capita (IN/CAP), percent with a
high school education (EDUCAT), and percent of
commercial farms with sales over $10,000 (COMFRM).

The differences between BERA’s ratio of the
coctlicient of skewness to its standard deviation and the
ratio for each of the other eight delincations are shown
in table 4 for each of the 12 specific variables. ‘For
example, while the BERA coefficient of skewness for
the percentage of population urban was 1.06 standard
deviations above zero, the comparable cocfficient for the
counties was 9.32 standard deviations above zero, 8.26
standard deviations higher than BERA. This means this
variable was significantly skewed to the right for
counties whereas it appeared not to be skewed for the

BRERA.




Table 4.—Indicator of differences in skewness of specific variables for alternative delineations using the BERA
delineation as a base

Specific Differences in skewness from BERA®
variables
COUNTY| A-95 [ SEA | MCBTA | OBE ]SUBSEA [MCMTA|STATES

URBAN . ... 8.26 .74 -0.36 1.80 106 -0.76 -1.47 -0.97 1.0648
FARM .... 5.05 -1.02 1.00 .56 -3.37 -4.25 -6.90 -6.82 7.9503
WHCOL ., ... 11.80 1.52 -8.03 1.33 -1.28 ~3.50 -3.82 -3.86 3.6380
FIRE 2270 1.35 9.32 245 -6.09 -8.48 -14.92 -10.93 11.7838
INjCAP . ... | 212 1.29 -0.75 -8 ~-0.30 -0(.35 -1.12 -1.01 1.0382
POVERT . ... A2 -1.47 .35 -07 -3.70 -4.88 -6.34 -5.94 7.0275
HOUSE ... | -1.47 16 -1.26 -49 2.48 2.82 3.54 3.33 -4.0106
EDUCAT. . .. 3.70 1 44 1.50 99 68 97 O 1.153%
COMFRM . .. 4,82 =17 78 56 40 .52 -04 -68 -0.2130
RSJCAP .. .. -.40 -L.81 -2.76 2.45 -1.18 4.17 -3.05 -1.52 2.7240
BD/CAP . ... ] 47.06 22.81 3.95 b4 -2.92 -5.10 -12.8¢ -1275 158740
GE{CAP . ... | 3604 -63 a8 34 -3.61 -4.25 ~6.45 -5.%6 7.2408
Total of
absolute
values . ... }154.74 33.08 12,38 12.37 26.44 39.76 57.49 34.57
Mean pf
absolute
values 12.90 2.76 1.03 1.63 2.20 3.31 4.79 4.55 -
Standard
deviation® . . 0447 1089 .1086 1109 1844 2199 7946 7946 1127

BERAD
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Jifferences in skewness from BERA was computed with the formule, % _ IBERA

cient of skewness and s, = standard deviation. Sa; SeBERA

, where g = coeffi-

bTht: number of standard deviations (s,;) the coefficicnt of skewness {a) is from zero. This was computed

2BERA
‘aBERA _

€The standard deviations (s;) were computed with the formula, s; = V6/N when N was greater than 200.
When N was less than 204), the values for s5; were interpolated from appendix table AG, page 552 in Snedecor
and Cochran, Statistical Methods, Iowa State University Press, Ames, Iowa, 6th edition, 1967.

with the formula,
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An indicator of the degree of closeness of a vector of
coefficients of skewness to the BERA vector was
constructed. This indicator was the sum of the ahsolute
value of differences from the BERA cocfficients. This
sum totaled 12.37 for Rand MecNally Basic Trading
Areas (MCBTA) and 12.38 for State Economic Areas
(SEA), an average difference of only .03 standard
deviations. The wvariables in the OBE and A-95
delipeations were also close to BERA in terms of
skewness. The COUNTY variables had by far the greatest
average dilference from BERA in skewness.

Thus, the comparisons of means, variances, and
coefficients of skewness show that ths descriptive
properties of a specific variable are a function of the
delineation. The BERA, MCBTA, A-95, SEA, and OBE
appear to have similar descriptive properties,

Relationships Among Specific Variables

So far, it has been shown that generating aggregative
economic indicators, such as simple rankings of regions
in terms of level of cconomic development, is not
particulartly  sensitive to  alternative delineations.

However, descriptive properties of specific variables,
such as the mean, variance, and skewness, are sensitive.
In this section, we examine whether relationships among
variables, such as simple correlations and single equation
regressions, are sensitive to alternative delineations.

Correlations.—Indicators of differences in simple
correlation cocfficients for specific variables, using the
BERA delineation as a base, are shown in table 5. Simple
correlation coefficients were calculated among the 12
variables for each delincation. That is, for each
delineation, each variable was correlated with 11 other
variables. The 99-percent confidence limits were
caleculated for each BERA correlation coefficient.
Finally, it was determined whether each corresponding
coefficient for the other eight delineations fell within
the confidence limits for the BERA coefficients. The
number of correlation coefficients for each specific
variable that were outside the confidence interval for the
comparable BERA coefficients is shown in table 5.

Five of the 11 correlation cocfficients for the percent
urban variable in the COUNTY delineation fell outside
the 99-percent confidence limits for the BERA
cocfficients. For the percent urban variable, the
SUBSEA delineation had the most coefficients {11) that
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were significantly different, while the OBE delineation
had only one coefficient falling outside the confidence
limits,

An indicator of the degree of closeness of the
correlation coefficients for the eight alternative
delincations to BERA was constructed by summing the
number of coefficienis for each delineation that was
significantly different from BERA. This total for the
Rand McNally Basic Trading Areas (MCBTA), with
double counting removed, was 10. This indicates thal
the correlation matrices for the Rand McNally Basic
Trading Areas and for BERA are relatively similar. The
governors’ districts under A-95 and the Office of
Business Economics delineation (OBE) also had
correlation matrices similar to the BERA matrix. The
State Economic Area (SEA) matrix was quite dissimilar
to the BERA matrix with 33 coefficients, or half of the
66 computed, significantly different. Thus, while the
SEA. delineation earlier showed little difference from
BERA in terms of descriptive properties of each
variable such as central tendency, here it shows
considerable  difference in terms of structural
interrelationships. This is probably because the SEA’s
were delineated on the basis of homogeneity of specilic
attributes, whereas the BERAs were delineated on the
basis of functional economic considerations. Hence,
both have about the same descriptive content but are
structurally dissimilar. The delineation that showed the
greatest difference in the correlation matrix from the
BERA matrix was the Economic Subregions (SUBSEA),
where 09 of the 60 elements were signiflicantly different
(table 5).

The problem of correlation coelficients varying
among areal unils was discussed by King.® He cites
several studies that also discuss the problem. King quotes
Yule and Kendall® as saying that “correlations
will .. . measure the relationships between the variates
for specified units chosen for the work. They have no
absolute validity independently of those units, but are
relative to them.” We agree with Yule and Kendall in
general, but we find that measures of relationships
between variables have some validity for other
obscrvational units delineated with similar criteria. For
example, we might be able to use MCBTA correlations,
but not SEA correlations, to analyze BERA wnits. Or,
stated another way, one could expect about the same
results using either MCBTA or BERA correlations, but
quite diffcrent results using SEA correfations.

Regressions.—Slepwise regressions on the 12 variables
further demonstrate that cstimates of cconomic
structure are a function of the regional delineation. The
right-hand column of able 6 shows the order in which
each specilic variable entered a stepwise regression, using
the BERA delineation. In this regression, income per
capita was treated as the dependent variable to be
explained by the other 11 wvariables. The intensity of
poverly (POVERT) was the first variable to enter the
BELA regression; the percent with a high school
education (EDUCAT) was the last to enter. Also shown

SLeslie J. King. Statistical Analysis in Geography,
Prentice-Hall Inc., Englewood Cliffs, N.J., 1961, pp. 154.7.

8G. V. Yulc and M. G. Kendall. An Introduction to The
Theory of Statistics. Hafner Publishing Co., New York, N.Y.,
1950, p. 312.

TFable 5. —Indicator of differences in simple correlation coefficients for specific variables for
alternative delincations using the BERA delincation 2s a base

Specific variables

Number of corrclation cocificients that were significantly different
from comparahle coefficient in the BERA delincation®

COUNTY |A-05 SEA | MCBTA | OBE |suBSEA| MEMTA [ STATES

POVERT .
HOUSE
EDUCAT
COMFBM
RS/CAP

iR oWwkERO,
P T (0 R bl BD WD L e QN
TERE S I = R Y]

11
9
10
11
9
10
11
7
9
11
9
11

TN~ R — -1 SRl T i S
=Y L e 3 DD O e 1D D e
[ =

WS S-S
B o NS QR 60 O G0 S - 00D

Total with double
counting
vremoved . . . . 17 12 33

1¢ 13 59 45 44

3The number of correlation coefficients falling outside the 99-percent confidence limits of the
BERA correlation coefficients. For each delineation, the maximum niumber for each variable is 11
and the maximum number for each column total is 66.
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Table 6, —Order in which specific variables enter a stepwise regression for alternative subregional
delineations using the BERA delineation as a buse for comparisons

Specific Differences fromm BERA order (xj; ~ XBERA) BERA

variables™ loounty|a-osf sea [mcTA[ OBE |suBsea| mmra [srates] order

LRBAM ... -G =7 -4 G*
FARM .. .. -4 -1* -4 —-3*
WHCOL . .. o* x4 0=
o* o* -8 o*
POVERT . .. o* o* 0 0*
HOUSE ... ax* 0* 5% 2%
EDUCAT. . . a* 5% 5% 0*
COMFRM . . 1* 0 1 2%
RS{CAP . .. -5% 0* —4* o*
BD/CAP . .. 1% g* 2 o*
GEJCAP ... 3* *  3*

0¥ -4 -4 -6 4%
-2 -4 —4 4* 7
4* 1 0 -2 6*
-9 0 a* -7 2*
o o* 0* ~5 1*
-1 -1 a* 9
6% 7 4 11
3* 3 -1 10
o* —2* 1* 3*
-3 2 -4 1* 5%
2* 5* 3 g*

Total of
positive
values . . . 15 8 20 4

15 15 21

A ncome per capita was the dependent variable.
*Specifie variables which would have been in an equation scleeled by stepwise regression
such that each varizble in the equalion is significant at the .05 level,

in table & is a measure of the difference from the BERA.
order that the 11 variables cntered regressions for the
other delincations. For example, the percent urban
variuble, whick entered fourth in the BERA regression,
entered six steps later, or tenth, in the COUNTY
regression,

An indicator of the similarity to the BERA order in
which variables entered a stepwise regression for the
other delineations was calculated by summing’ the
positive differences (table 6). The regression with an
ordering closest to the BERA order was the Rand
MeNally Basic Trading Arcas (MCBTA). The A-95 areas
were also fairly similar in structure to the BERA uarcas.
The States and the State Economic Arcas (SEA) show
the greatest difference in economic structure from the
BERA areas by this criterion. The magnitude of the
difference in the SEA ordering from the BERA ordering
is not surprising due to the ecarlier finding that the
correlation coefficients were quite different. This is
cspecially interesting considering that the descriptive
properties for SEA’s and BERA’s were quite similar in
terms of means, variances, and skewness.

As an altemative to stepwisc regression, a single
equation model to explain income per capita with five
independent variables was fitted for cach of the nine
delineations. The model was:

IN/CAP =& + b, URBAN + b, FIRE +
ba POVERT + b4 RS/CAP +
b5 BD/CAP,

This equation was obtained from the first five steps in
the stepwisc regression using the BERA areas.

Using this model, four of the nine delineations
generated coefficients which were statistically significant
at the .01 level for all five independent variables. One
delincation, of course, was BERA. The other three were
A-95, MCBTA, and SEA (table 7). Only three of the five
coelficients were significant at this level for States and
for Rand McNally Major Trading Areas (MCMTA),

Not only were the coefficients for BERA, A-95,
MCBTA, and SEA all significantly different from zero
(table 7), they were different from each other (table 8).

Conclusions.—The discussion of correlation coeffi-
cients and stepwise regressions suggested that three
delineations, BERA, MCBTA, and A-95, were much
alike in terms of an apparent economic structure that
reflects relationships among specific variables. Structure
estimated for one of these delineations might be used for
analysis of relationships in the other two,

The structure estimated with the SEA delineation was
different from the estimated structure of the BERA,
MCBTA, and A-95 delineations. However, when the
specific, five-independent-variable model was fitted for
all delineations, the SEA’s gencrated coefficients which
were close to those found for the BERA, A-95, and
MCBTA delineations. The SEA’s gave the right answers
for the wrong reasons. They have ax underlying
structure different from the BERA structure; 10 of the
15 correlation .. fficients involved in the model were
significantly dil.erent from the BERA correlation
coefficients. Further, 11 independent variables entered a
stepwise regression equation using the SEA units in an
order different from that of the variables entered using
the BERA units. Thus, it seems the SEA’s were able to
generate about the same estimates of structure for the
five-independent-variable raodel as the BERAs because
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Table 7.—Constant terms, partial regression cocificients and cocfficients of determination for alternative subregional
delineations?

] Relative frequency
Subregional of significant
variables

Constant Partial regression cocfficients?

[ Coefficient of
term

URBAN| FIRE [POVERT] RSICAPIBD{CAE’idetenninaﬁon

delineation

e AT e LA,

x £33 *¥ E 2 ] *%
COUNTY. . .. 0 1,746.008 0193 51005 -18.865 0096 0.06/ 0.85
(0.143) (3.357)  (0.238) (0.011) (0.049)
xx o xR ¥ E
A9F ... 1,580.331 1.961 39.211 -18.934 0.183 0.066 0.91
(0.405) (7.156)  (0.637) (0.030) (0.017)
N k=3 X% £ *%
1,591.522  (1.926) 28.139 -10.093 0.194 9.09¢ 0.92
(6.366) (6.275)  (0.620) (0.030} (0.017)
*K % £ ) ¥4 A
1,465.273 2971 41.004 -18725 0215  0.072 6.91
(0.330) (6.171)  (0.580) (0.028) (0.016)
E.1 L2 ¥ ¥ %
1,502.328 2484 33017 -18475 0207 0.095 0.90
(0.417) (7.234)  (D.655) (£.030) (0.019)
* =3 *u %

-

Lkt i A P b A

X e

1.255.269 4728 22215 -17.678 0.328 0.072 0.94
(0.691) (11.216)  (1.056) (0.048) (0.024)
X 4 W *¥%

1,367.816  3.4R89 17.899 -16.856 0.262 0.108 0.95
(0.869) (15.180) (1.284) (0.071) (1.027)
* * % e *¥*

1107.007 4179 -2.358 -16.347 0.493 0.114 0.95
{1.609) (30.600)  (2.632) (0.157) (0.039)

FH ** L33

STATES . . . . 951.350  6.926 18767 -15.071 0440 0.048 0.94

(1.519) (26.727)  (2.275) (0.092) (0.036)

YNncome per capita was the dependent variable,
Values in parentheses directly below the partial regression coefficients are the corresponding standard errors {sg).
*t value significant at the .05 percent level,
¥*¢ value significant at the .01 percent level.
tNot significant,
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(1) the model was imposed on the SEA’, (2) the
descriptive properties of the five explanatory vari-
ables were about the same as the BERA in terms of
means, variances, and skewness, and (3} there was a high
correlation between some of the independent variables
for the SEA delineation with some variables not in the

equation; e.g.,, WH COL was highly correlated with
URBAN and FIRE in the SEA s,

The OBE delineation had a structure somewhat
similar to the BERA structure. Fifty-three of the 66
correlation coefficients computed for the OBE regions
were not  significantly  different from the BERA

Table 8.—Test of differences in regression coefficients derived from alternative delineations
using the BERA delineation as a base

Significance of differences from BER A regression coefficients

Subregional delineation
URBAN

FIRE | POVERT | RE/CAP BDYJCAP

3 ¥
* %
*
*

*

% _
#% *E
EZ %
¥ e
* —
—_ *

—Coefficient is more than 2 standavd deviations from BERA. cocfficient.
*Coefficient ismore than 1 and less than 2 standard deviations from BERA coefficient.
¥*(aefficient isless than 1 standard deviation from BERA coefficient.
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coefficients. Further, the OBE data reproduced the
BERA coefficients for the regression model fairly well.
However, there was cnough difference in the order in
which the variables entered the stepwise regression
model for the OBE regions to warn against applying
conclusions drawn from analyzing OBE regions to
problems defined for the BERAs. The States seemed to
diverge most from the BERA s in terms of relationships
among specific variables.

Summary

There are a number of possible geographic
delineations that can be used for areal allocation of
population, income, employment, and other sccial and
economic  characteristics in a rural develcpment
indicator system. In this paper, it was shown that
estimates of statistical parameters vary f{or alternative
geographic aggregations and for alternative delineations
at a given level of aggregation. 1t was also shown that
estimates of statistical parameters for aliernative
delineations vary as the level of structural disaggregation
of variables used in the amalysis is varied. Two
approaches to determining differences in  statistical
properties of alternative delineations were undertaken.
In the first, 12 variables were combined into a single
index reflecting the general level of economic
development of an area. In the second, properties of
each vartable, and relationships among variables, were
compared for alternative delineations. When the 12
variables were aggregated in a single index of economic
development, a test of rank differences between indexes
for nine alternative delincations failed to discriminate
significantly among delincations. However, when the 12
variables remained disaggregated, differcnces in values
for means, variances, and coelficients of skewness
indicated that the descriptive propertics of specific
variables arc a function of the delineation. Finally,
differences in correlations and regression coefficients
suggested that estimates of economic struclure vary
among delineations.

Appendix

From the point of view of economic development,
present political delineations, e.g., cities, counties, and
States, do not necessarily coincide with the geography of
the local cconomic development problem. Therefore,
some aggregation of local juridsictions must be used as
units of analysis for rural development purposes. Some
attempts to deal with delineation problems appear to be

unsatisfactory because contiguous counties are aggre-
gated on the basis of homogeneity of cconomic and
social problems, or on the basis of specilic
differentiating characteristics such as proportion of
residents living outside urhan areas. These approaches
overlook the interdependencies of people who live,
work, shop, and play within commuting range of one
another. Residents outside urban centers depend on
aceess to these centers for markets for their products or
their labor; for producer and consumer goods; and for
various services relative to health, education, and
wellare. Urban centers depend on residents of the
hinterland as consumers and for their labor.

The concept of functional economic areas has been
described by Karl A. Fox.” An empirical efloret to
delineate the United States into functional economic
areas was reported by Brian Berry.® Berry and Fox used
journey-to-work patterns both in theory and in practice.
Berry’s delincation did an excellent job of suggesting
{unctional economic areas for those parts of the United
Stales which had sufficient jonrney-to-work activity
centered on wurban places reported in the 1960
Population Census. One weakness in Berry’s delincation
is that it did not include all areas in the Nation. Berry
left out about 4 percent of the U.S. population. That
amounted Lo more than 7 million rural people in 1960,
or ahout 14 percent of the total 1960 rural popalatjon,
Whal is needed is 2 logical sct of areas covering the entirc
geographic area ol the United States. Five such
delincations are discussed below. Two of the five have
delincations at two levels of geographic aggragation.
These seven, plus States and counties, make up the nine
alternative delineations examined in the text.

State Economic Areas.—A  declineation of all
3,000-plus counties in the 48 Siales into 507 State
Economic Areas was veported by Bogue and Beale?
These areas have the advantage of including the entire
population and provide for useful comparisons of
cconomic and social characteristics among arcas.
However, a homogeneity logic was used rather than a
functional interdependence logic. The 507 State
Economic Areas were aggregated into 119 Economic
Subregions.

7Karl A. Fox and T, Krishna Kumar. “Delineating Functional
Economic Areas.” In Research and Education for Regional and
Area Development, Iowa State Center for Agr. and Econ. Devel.,
lowa State Univ. Press, Ames, lowa, 1966, pp. 13-55.

8 Brian J. L. Berry. Metropolitan Arca Definition: A
Re-Evatuation of Concept and Statistical Practice. Working Paper
No. 28, U.S. Dept. Commerce, June 1968,

“Donald J. Bogue and Calvin L. Beale. Economic Areas of
the United States. The Free Press of Gleneo, N.Y,, 1961.




Rand McNaily Trading Aress.—A delincation of all
countics in the 48 States into 489 basic rrading areas was
presented by Rand McNaily'© These multicounty areas
closely approximate functional economic areas in the
sensce of having a dominating central city that influences
the immediate urban area as well as the surrounding
rural area. The logic is of trading arca linkages rather
than the journcy-to-work logic of Fox and Berry. The
489 Rand McNally Basic Trading Arcas were aggregated
into 49 Major Trading Areas. .

Office of Business Economics Regions.—A delineation
of 171 multicounty arcas wus prepared by the Office of
Business Economics, Three basic guidelines were used to
delincate these areas: They were to include all counties;
they were to be lurge enough so that estimates of income
and other economic and social atiributes would have
statistical reliability; and, they were to conform to
functional economic area logic to the extent that limited
time and research budgets permitted. These areas are
useful units of analysis for many subnational problems,
but many of the areas are so large in terms of trading
and commuting patterns that loeal development
problems are often averaged out.

Governors®  Delineations Under A-95.—Another
altogether different line of histerical development in
arca delineation followed from cfforts by the Burcau of
the Budget lo coordinate devclopment programs and
planning at the Federal level. Guidelines to encourage
the use of common houndaries of planning and
development districts when Federal assistance is involved

101972 Rand McMNally Commercial Atlas ana Marketing
Guide, Rand McNaliy and Co., Chicago, il

appeared in 1967 in Circular A-80. Subsequent
circulars, particularly A-93, released in 1969, added
further impetus to delincation of muiticounty planning
and development districts by the governors of the
various States. So far, 39 governors have responded by
delineating their States into 487 substate districts.
Estimates by ERS as proxies of what will evolve when
the other nine States delineate suggest that this process
will result in possibly 509 multicounty distriels covering
all counties in the 48 conterminous States. The logic
underlying the delineation seems to vary from careful
application of functional economic logic to application
of largely political considerations. In any event, these
areas are about the right size on the average and they
kave tuc advantage of fitting into 2 political organization
for policy implementation.

Basic Economic Research Arees.—The Economic
Rescarch Service has delineated all counties in the 50
States into 482 multicounty arcas. There are 472 areas
in the 48 contiguous States. Berry’s commuting pattern
and Rand McNally’s trading area logic were considered
in this effort. ERS also considered size of the largest city
and trave] conditions so that commuting {rom the fringe
of an area to its center could be feasible whether or not
commuting was reported by the Burean of the Census.
Most of the multicounty areas obtained by this
procedure appear lo conform closely to the idea of a
functional economic area with an urban center and an
interrelated hintetland. But, of eourse, it contains several
rural areas that are sparsely populated and have villages
or small towns as their “cens.r.” These areas cross State
lines where functional considerziinns appear to warrant
it.
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