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eigenvalues (A;) are two or larger
(Table 2) are considered to be the
basic dimensions in R or the funda-
mental socioeconomic attributes of
Illinois’ urban places. Their cor-
responding eigenvalues are 9.98,
549, 3.14, 2.89, and 2.11, respec-
tively, indicative of their order of
relative importance, and account for
approximately 76 percent of the var-
iance in R.

Mathematically, the eigenvalues
are the latent roots in the m charae-
teristic equations which set the de-
terminant of R at zero:

1A r, I'ym
ry, 1-A Tom

=0 (1)
rml I'm2 1-)\.

Given that pj; is the correlation
between the ith variable and jth
principal component or the ith co-
efficient of the jth component, a se-
ries of equations of the following
form is developed:

P+ P+ - - + PP =N
Pi. + PP+ .. + P’mz = A2

P’im + Pom + - - + P’mm = Am

The function of the first principal
component is to resolve a maximum
amount of variance in R ; succeeding
principal components resolve as
much as possible the remaining vari-
ance. Thus, it is necessary to maxi-
mize A, initially, and Lagrangian
multipliers (see Harman, 1967, pp.
136-142; King, 1969, pp. 172-173)
are used to obtain
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1-N rp, T'im || P12
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(3)

The first root is the eigenvalue
corresponding to P, and the re-
maining roots are the largest roots
of P,, P, ..., Py, respectively. The
coefficients (Pyy; Poiy ---» Pmi) OFf
P, are obtained by scaling its eigen-
vector by A;:

pu=ay (A)? (4)

The coefficients of P,, P,, . . ., Pn
are obtained by similar operations
on the residual correlation matrices
(R—PP*) until p = m, S\; = m, and
PP*=R.

PRINCIPAL SOCIOECONOMIC
ATTRIBUTES

Labeling of the attributes was fa-
cilitated by rotating P to P’, using
a varimax ecriterion (see Harman,
1967, pp. 304-313) in which P is
rotated so as to maximize the vari-
ance between the principal compon-
ents, subject to maintaining each
variable’s communality. This has
the effect of increasing the absolute
magnitude of ‘‘loadings’’ whose ab-
solute values are initially high and
minimizing those whose values are
low.

Using the magnitudes and signs
of the rotated coefficients (Table 2),
the prineipal components were iden-
tified as : P, — socioeconomic
achievement ; P, — demographic dy-
namies ; P, — unimportance of man-
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TABLE 2. Summary of principal components analysis.
Attribute. ...................... P, P2 P3 Py Ps
Eigenvalue...................... 9.98 5.49 3.14 2.89 2.11
Percent of total variance in R. . ... 32.2 17.7 10.1 9.3 6.8
| 7 |> i 1 1 1 1
l Pij | —_— 30 ..................... Pi1 Ppi2 pPi3 Pi4 Pis
Variable Code

ufacturing; P, — residential site
availability ; Ps — commercial and
governmental services. The socio-
economic achievement component
(P,) is manifested by high positive
correlations with indices of afflu-
ence, educational level of the popu-

lation, and value of dwelling unit.
P, is indicative of youthfulness of
the population and the ability of a
city to attract and maintain popu-
lation as evidenced by population
growth through bhoth in-migration
and natural increase. P, is indica-
























