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Shevky, Bell and Tryon have described several 
procedures for conitructing "social areas" from 
census tract data. These procedures all consist 
of reducing the demographic characteristics of 
census tracts to a relatively small number of "di, 
mansions." Various statistical techniques may be 
employed in this reduction - factor analysis, clus- 
ter analysis, Guttman scaling, etc. 

Evaluation of these procedures has been 
taken by several authors recently.3 Most of these 
investigations consist of replications of "social 
area" procedures on a number of cities. Evalua- 
tion of the procedures is therefore based on the 
empirical results of using them. A consistency, 
or reliability, criterion for the procedures is 
implicit in t his work. But one cannot determine 
from such studies whether lack of consistency re- 
flects deficiencies in the procedures themselves, 
or variation in social characteristics among U.S. 
cities. 

An alternative approach is to examine the 
procedures themselves. The mathematical proper- 
ties of these procedures are all well known - a 
comparison on this basis is unnecessary. However, 
one may examine critically the use of the proce- 
dures in this particular empirical problem. To do 
so, one must follow through the details of apply- 
ing these procedures to at least one empirical. 
case. 

The present study is directed to this alter - 
native approach using data from Cleveland, Ohio, 
in 1950.4 The. results reported here are part of a 
larger study of statistical procedures used in ma- 
nipulating census tract data. The choice of 
Cleveland and the other constraints imposed by the 
larger study design do not appear to the author to 
have distorted the results of this part of the re- 
search. 

STUDY DESIGN 

In this study twenty variables were selected 
from the census tract data. The relationships 
between these variables were used as a criterion 
for reducing the twenty variables to a smaller 
number of constructs - thereby eliminating redun- 
dancy. Subsequent calculations are simplified by 
obtaining a small number of constructs. Further, 
the theoretical significance of the raw data is 
summarized in the constructs; thus the subsequent 
analysis will have direct theoretical relevance. 
Indices for these constructs will be chosen. 

On the basis of exploratory calculations, 
eighteen tracts were eliminated from the analysis 
of the 1950 data. Fifteen tracts had less than 
six hundred inhabitants, while three tracts had 
large institutional populations. 

An intercorrelation matrix was computed for 
all twenty variables over the 331 remaining tracts. 
Two techniques were used to analyze the correlation 
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matrix. An effort to reveal the effects of a sin- 
gle factor was made with Guttman s simplex ap- 
proach.5 This approach consists of rearranging 
the correlation matrix so that the largest corre- 
lations are all next to the main diagonal; the 
relations should decrease in the successive diag- 
onals away from the main diagonal and achieve the 
smallest value in the extreme corner of the matrix. 
Cther methods of inspecting the correlation matrix 
were used to supplement the rearrangement of the 
columns. Table 2 contains the analysed matrix. In 
order to clarify the relationships a number of the 
variables have been reversed. For example, X,, 
percent non - white, becomes percent white in oder 
to emphasize the positive relationship with the 
socio-economic status indicators. 

The correlation matrix was also analysed by 
factor analysis. The principal components tech- 
nique was used. Communalities were estimated by 
calculating the inverse matrix and using the diag- 
onal elements to obtain the square of the multiple 
correlation coefficient of a particular variable 
on the other nineteen variables. Guttman has 
that the communality an upper bound for the 
multiple correlation. Therefore the multiple 
correlation, as a lower bound for the communality, 
may be used as an estimate of the communality. 
The rotated factors are reported in Table 3. 

MATRIX ANALYSIS 

A detailed examination of Tables 2 and 3 will 
reveal a surprising correspondence between the 
results of the two methods of analysis. The ar- 
rangement of Table 2, following the simplex rule, 
brings out the dominance of socio- economic status. 
The variables exhibiting the strongest effect of 
this dimension are at the left, arranged in ap- 

proximate order of decreasing effect. If only the 
first tear variables are examined as a group, an 
approximate simplex can be seen. With the excep- 
tion of X17, the large correlations are near the 

main diagonal, and a general decline in correla- 
tions can be seen away from the main diagonal. 
The next four variables in Table 2 have a general 
positive relation with the social status group, 
but no simple pattern is revealed by the magnitude 
of their coefficients. 

The last six variables have little or no 
consistent relationship with the major socio- 
economic variables. Four of these, however, have 
large positive intercorrelations. They seem to 
represent a life cycle stage in residential areas. 

These two main effects in Table 2 have been 
headed A and B. A further phenomenon of in- 
terest can be uncovered by examining the corre- 
lations for X,, the race index. There seems to 
be a moderate Average correlation with the social 
status group, about .4, but there are high corre- 
lations with 

X14 
and X12 among the social status 

indicators. That is, non -white is correlated 
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TABLE 1 

List of Variables, Designations when Reversed, 

and Their Derivation from Raw Data 

X1- -Males (females) -- Percent males --male /total 
population 

X2- foreign born white (native born white) --per- 
cent foreign born white -- foreign born white/ 

total white 

X3- -race (white) -- percent nonwhite nonwhite /total 
population 

X 
4 
--large family (small family)-population 

perold 

X --education-median school years completed 
5 

X6- -same house -- percent same house in 1949- -same 

house in 1949 as 1950 /persons one year old and 

over, 1950 

income- -median family income 

X8--children--percent males under 15 years --males 

under 15 years /total males 

X9 --old people (not old) percent males over 65 

years --males over 64 years /total males 

males married -- percent males married -- married 
~males /males 14 years old and over 

-- females working (females not working) per - 
cent females in labor force -- females in labor 
force /females 14 years old and over 

X12-- unemployment (employment percent males unem- 
ployed-- unemployed males/males 14 years old 

and over 

X1,--professional-percent males professional 
male professionals /employed males 

Xi,--laborers (not laborers)- percent males labor- 
ers/employed males 

X15- -owner occupied -- percent owner occupied dwel- 
ling units- -owner occupied dwelling units/all 

dwelling units 

X16 --one dwelling unit- percent separate dwelling 
units- -one dwelling unit, detached/all dwel- 

ling units 

X17 -old dwelling units (new dwelling units) --per- 
cent dwelling units built 1919 or earlier- - 
dwelling units built 1919 or earlier /number 

reporting age 

X18-- crowding (not crowded) -- percent 1.01 or more 
persons per room -- number dwelling units 1.01 
or more persons per room/number reporting 

persons per room 

- median rent - median contract monthly rent 
with estimates from X20 

X20- median value of dwelling units-median value 
of owner occupied one -dwelling -unit struc- 
tures with estimates from 

TABLE 3 

First Four Factors: Rotated and 

Interpreted 

Social 
Status 

Young 
Family 

Females 
Stability Race 

X5 
.65 .23 -.07 .31 

X13 .79 .31 .01 .38 

X20 .88 .16 -.01 .29 

X19 .77 .22 -.07 .42 

.85 .03 .12 .01 

X14 .79 .40 -.04 -.28 

X12 .83 .04 .12 -.28 

X17 .79 -.29 -.17 .10 

X16 .78 -.34 -.25 -.14 

X15 .83 -.29 -.04 -.26 

X18 .66 .47 .20 -.26 

X10 .72 -.39 .21 .05 

X2 .61 .04 -.29 .04 

Xi .58 .38 -.00 -.61 

.32 -.12 .66 .29 

X11 .54 -.62 -.05 -.09 

X8 22 -.85 -.04 

X9 .13 -.70 -.19 .02 

X4 .01 .87 -.06 -.05 

X6 .09 -.26 .78 -.30 



TABLE 2 

Intercorrelation Matrix of Twenty Tract Variables with Derived Constructs 

A 

X5 

X13 

X20 
X19 

17 

X14 

X12 

X17 

X16 

X15 

X18 

X10 
X2 

X3 

Xl 

X11 
X8 

X9 

X4 

X6 

Al 

General Social Status 

A2 A3 C B 

Only 
Social Status C B A/C A A Race Young Family 

X5 X13 

Ed Prof 

.89 

X20 X19 

DU Rent 
Val 

.84 .82 

.88 .84 

.86 

Inc 

.70 

.70 

.79 

.71 

Not 
Lab 

.70 

.60 

.63 

.56 

.66 

X12 

Emp 

.63 

.54 

.65 

.52 

.67 

X17 

New 
DU 

.62 

.55 

.71 

.65 

.65 

.48 

.57 

X16 X15 

One Ownr 
DU Occ 

.53 .53 

.47 .46 

.63 .65 

.48 .48 

.64 .72 

.45 .57 

.62 .73 

X18 

Not 
Crd 

.58 

.57 

.59 

.48 

.61 

X10 

M 
Mar 

.54 

.40 

.53 

.46 

.59 

.47 

.63 

X2 

Nat 
Wh 

.64 

.52 

.49 

.46 

.42 

.52 

.50 

.45 

.51 

.41 

29 

.42 

Wh 

.42 

.36 

.37 

.49 

Fern 

.32 

.31 

.29 

.26 

.28 

.18 

.29 

.16 

.07 

.16 

.19 

.54 

.12 

-.04 

X11 X8 

F Not Chil- 
Wrkg dren 

.29 .04 

.25 -.08 

.37 -.00 

.26 -.05 

.46 .12 

.18 -.11 

.43 .15 

X9 

Not 
Old 

-.02 

-.18 

-.04 

-.05 

.03 

-.10 

.10 

X4 

Large 
Fam 

-.21 

-.22 

-.08 

-.18 

.02 

-.39 

-.07 

X6 

Same 
House 

-.15 

-.09 

-.03 

-.17 

.19 

-.08 

.23 

.00 

.04 

.22 

.16 

.23 

-.22 

.16 

.45 

.23 

.19 

-.04 

.28 

.77 .80 

.69 
.81 

.67 

.72 .74 

.91 

.34 

.34 

.50 

.67 

.57 

.63 

.28 

.35 

.46 

.61 

.65 

.61 

.39 

.40 

.32 

.37 

.30 

.27 

.23 

.32 

.30 

.35 .68 .06 -.30 -.26 -.40 

.23 

.39 

.61 .51 .46 .24 

.31 

.16 

.13 

.23 

-.08 

.16 

.14 

-.22 

.07 

-.17 

-.41 

.09 

.70 .40 

.68 

.55 

.71 

.54 

The effect of a general status factor can be seen by the magnitude of correlations reading from left to right, a modified Guttman Simplex. 
However, note the composites, A2 and C link together X14, X18, X3, while A3 and B link together X17' X16' X15' X10' X11' 
X8, X9, and X4. 
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with laborers and unemployment more than might be 
expected from a general social status effect. 
This result is in keeping with the findings of 
sociological research with individuals. Further, 
the high correlation with indicates that 
non -white is associated with crowding. The des- 
ignation C has been given to race in the head- 
ings of Table 2. 

A linkage between A and B may be dis- 
covered by scanning the correlations in B. 

While most of the correlations of B with A 
are negative, the average correlation of B with 

X17, X16, and X 5 is above .3. This linkage of 

life eye]: stage with characteristics of dwelling 

units is not strong, but it is significant infor- 
mation with regard to the nature of the young 
family group in the matrix. A similar linkage can 
be seen between B and X10. 

Only two variables, X1 and X6, have little 

to do with A, B, and C. In fact, they have al- 
most as high a correlation with each other as 
they do with any other variable. Further, there 
is no clear theoretical reason for the relation- 
ship between these two variables, suggesting that 
they may be excluded from subsequent considera- 
tion. 

The combined simplex and subsequent analysis 
suggests that three constructs may represent the 
relationships in the correlation matrix - socio- 
economic status, young family life cycle stage, 
and race. The first and last of these three are 
familiar constructs in social structure analysis. 
The life cycle stage is not readily assimilated 
to social structure, although it may be seen as a 
status associated with the nuclear family. The 

life cycle stage may be regarded as a construct 
for urban social structure analysis, but further 
research and development of theory are necessary 
if its relevance to social structure in general 
is to be discovered. One reason for the neglect 
of this construct is suggested by the correlation 
matrix. Except for the relationships discussed 
above, B is almost independent of both A and C. 

The same constructs are evident in the fac- 
tor analysis. Five factors, representing 97.4 
percent of the total estimated communality, were 
considered for rotation. The first two factors, 
representing 53.6 percent and 22.1 percent of the 
total estimated communality, were identifiable 
without rotation. Reference to Table 3 indicates 
that these are constructs A and B from the 
previous analysis. The positive value of X4 on 
the second factor is due to the fact that it was 
reversed in this analysis. The third and fourth 
factors, representing 9.3 percent and 7.6 percent 
of the total estimated communality, were clari- 
fied by an orthogonal 45 degree rotation with 
reference -to each other. The third factor con- 
sists of the relationship between X1 and 
The fourth factor represents race predominantly, 
with scattered relationships with the other vari- 
ables. The fifth factor, representing 4.8 per- 
cent of the total estimated communality, had low 
factor loadings on all variables, and showed 
little possibility of clarification by rotation. 
It was dropped from the analysis. 

COMPARISON WITH OTHER STUDIES 

The results of this construct formation pro- 
cess for Cleveland are quite similar to results 
obtained by Shevky and Bell for Los Angeles, and 
Tryon for San Francisco.7 However, there are 
important differences in detail. The Shevky and 
Bell constructs of economic status and family 
status are very similar to the socio- economic 
group and the young family group isolated in the 
analysis above. However, the mode of presenta- 
tion and the method of analysing the relation- 
ships between the Shevky and Bell constructs ob- 
scures the relationships between the constructs. 
The linkages reported between A and B in 
Table 2 are evidently unknown to these investi- 
gators. Bell uses factor analysis with a greatly 
reduced matrix of variables so that these results 
cannot be seen clearly.8 

The Shevky and Bell ethnic status construct 
includes nationality as well as non -white as a 
component. The analysis for Cleveland shows that 
foreign -born white and non -white are about equally 
related to socio- economic status, but the correla- 
tion between the two is only .39, suggesting that 
they should not be combined. Again, the linkages 
between A and C are not reported by Bell. 

Tryon's constructs differ largely from Bell's 
in that economic status has been replaced by 
socio- economic independence and socio- economic 
achievement. Since the correlation between these 
two constructs is .9, one may question the useful- 
ness of separating them. Otherwise the socio- 
economic status and young family group found in 
the present analysis are equivalent to Tryon's 
constructs of combined socio-economic status in- 
dicators and family life. Tryon's assimilation 
construct includes race along with other related 
variables, and therefore is roughly comparable to 
the single item of race. 

The linkage between race and laborers in 
Table 2 may be seen in the components of assimi- 
lation. Other linkages from Table 2 may also be 
found by cluster analysis; correlations may be 
found between clusters, e.g., family life is cor- 
related .3 with assimilation. But in two respects 
the method of cluster analysis obscures the re- 
lationships between the variables. First, cluster 
analysis makes no provision for reordering the 
matrix to demonstrate the effect of one general 
factor. Because of this lack Tryon's correlation 
matrix cannot be scanned intelligently; Cluster I, 
Cluster V, and Cluster VII are all made up of 
socio- economic items and are very similar, yet 
they are scattered from one end to the other of 
the correlation matrix, as their numerical titles 
suggest.9 Second, the only method of investiga- 
ting linkages is the correlation between clusters; 
this method will overlook cases in which a single 
variable links two clusters together. Perhaps 
cluster analysis, by relying on average correla- 
tions to rearrange a correlation matrix, has be- 
come too rigid a set of rules. Tryon's inability 
to incorporate other simple techniques in organi- 
zing and analysing a correlation matrix is re- 
sponsible for the neglect of linkage analysis. 



INDEX CONSTRUCTION 

The choice of indices for the three con- 
structs - socio- economic status (or "social sta- 
tus"), young families, and race was guided in 
the present study by two criteria. The statisti- 

cal relationships in Table 2 and Table 3 were 
used to determine the importances of variables 
within the construct groups. Concurrently, the 

tabulations of the 1940 and 1930! census were used 
to discover comparable indices in the earlier 
data. Therefore both a statistical criterion and 
a comparability criterion were employed. 

The approach to index construction used here 
differs from the usual psychological testing ap- 
proach. Several variables could, be readily 
weighted and combined to form multi- variate in- 
dices for each construct. Instead attention was 

focussed upon selecting a single, variable which 
could best meet statistical criteria for repre- 

senting a construct yet could alto meet other cri- 
teria as well. This procedure has several desi- 
rable characteristics. First, comparability with 
previous census data is more easily achieved. 
Second, comparison with other studies using 1950 
census data is direct; one may test these indices 
for other cities, select those cities for which 

the same variables are valid and then compare 
these cities in terms of the census variables 
rather than a specially contrived index. Third, 

in case of complex findings the simpler index 
should facilitate interpretations. In general, 

arbitrary operations upon the raw data are likely 
to obscure subsequent analysis and interpretation. 

The Shevky and Bell choices of particular cities 
and censuses to define their Social Area Indices 
seem to possess this arbitrary 

The dwelling unit value with estimates from 
rent, X20a had the highest intercorrelations 

among the first five indicators bf socio-econo- 
mic status, and had the largest factor loading on 
the social status factor. In the 1930 tract 

data for Cleveland, equivalent monthly rental fig- 

ures computed by Howard Whipple Green are the 
only data which correspond to the socio- economic 
data published in 1950.10 From these two points 
of view it seemed that X20 shoi.ld be used as an 
index of socio-economic status fpr the 1950 anal- 
ysis of spatial distribution. A' complication 
arises from this choice. Hoyt's 'theories and re- 

search on urban areas utilize rent as a general 

socio- economic index.- Therefore tests of Hoyt's 
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work with 1950 data should be guided by the rent 
variable, X19. Since the two variables were 
constructed as composites, and there is a core- 
lation of .86 between them, little distortion will 
result from this procedure. 

In the young family group children, X8, has 
the highest average correlation with the other 
variables. Age distributions are reported in the 
1930 and 1940 censuses, and the classification 
permits the construction of the same variable as 
X8, was selected as the index of the young family 
group for subsequent analysis. 

The index of race, X3, is itself a single 
variable, and is tabulated in the 1930 and 1940 
censuses. The adoption of this variable as an in, 
dew for subsequent analysis leads to complications. 
Percent non- white, X3, is extremely skewed. There 
is little to be gained by transforming this varia- 
ble since fifty -nine percent Of the tracts have 
the value zero. Therefore it may be used in sub- 
sequent analysis in its present form. Several 
techniques of analysis assume the use of normal 
variables; indeed, the inclusion of this variable 
in the correlation matrix carried the assumption 
of normality with it. 

SUMMARY 

The present critical evaluation may be sum- 
marized as follows. The work of Shevky and Bell 
and of Tryon has led to the identification of 
three constructs for summarizing the characteris- 
tics of census tracts. One of their constructs is 
novel to the literature and poses a number of in- 
terpretation problems. The other two, while 
familiar, are nevertheless dramatized by their 
analysis. However, the techniques used in identi- 
fying these constructs have overlooked a number of 
important points of detail, especially some of the 
more intricate relationships between the constructs. 
Simplex methodology and systematic inspection of 
the correlation matrix lead to these conclusions. 
Finally, the choice of indices for these constructs 

and some alternative indices are sug- 
gested. More empirical cases would be needed to 
determine the substantive weight of these criti- 
cism. Yet even without further research important 
procedural defects in Social Area analysis are in- 
dicated here. 
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