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PROBLEMS AND PROSPECTS OF ENUMERATIVE DATA IN URBAN POLITICAL ANALYSIS

Peter Orleans, University of California, Los Angeles

Introduction

Where electoral behavior has been the focus
of attention researchers have favored the case
study approach (Lazarsfeld, et. al, 1944) or the
use of survey methods (Campbell, et. al, 1960)
and either by oversight or by design have tended
to ignore the possibilities of comparative ana-
lyses of the interunit or intraunit type. The
major exceptions are to be found in the early
attempts of ecologically oriented political
scientists to relate areal characteristics to
individual behavior considered in the aggregate
(Litchfield, 1941; Gosnell, 1936). The fallacy
of the latter type of study, as W. S. Robinson
has pointed out, lay in the use of the ecologi-
cal correlation to make inferences about indivi-
dual behavior on the basis of aggregate data
(Robinson, 1951). More recently Schnore has
aptly dubbed such efforts as psychological soci-
ology (Schnore, 1961).

Now, it is increasingly possible for soci-
ologists concerned not with individual aspects
of the collective life, but rather with the ana-
lysis of structural constraints upon social
organization, to revise earlier interpretations
and to further develop already available tech-
niques. Administrative units, school districts,
police precincts, census tracts, political wards,
land-use zones and the like, as sources of enu-
merative statistics constitute both a help and a
hindrance to the researcher involved in such an
effort. They are a help inasmuch as they pro-
vide the researcher with raw data which ordinar-
ily cannot be obtained directly on an individual
basis. Anonymity is preserved in the aggregate.
And, administrative units circumscribe spatially
based aggregates. They present difficulties,
however, in that raw material available on an
administrative unit basis carries with it the
liabilities of data collected at other times, in
other places, by other people, for other pur-
poses. Neither time nor space remain constant.
Thus, the boundaries of various kinds of admin-
istrative units, which rarely coincide to begin
with, are often altered, and the constituents of
administrative units may change.

Nevertheless, the analyst of urban politi-
cal organization, cognizant of the availability
of enumerative statistics collected on an admin-
istrative unit basis, has at his disposal a
tantalizing array and an enormous quantity of
raw material, And, what is more important, the
collection of data on such a subunit basis
allows for the analysis of both interunit, that
is between city, as well as intraunit, or within
city, variation.

In an attempt to use this material the re-
searcher is confronted, by the nature of the
data, with a series of procedural problems which
have both pragmatic consequences and theoretical
implications. It is the purpose of this paper
to consider some of the problems involved in the

use of enumerative statistics, and to note some
of the assumptions which underly decisions made
by the analyst in resolving such problems. This
will be done by examining three specific prob-
lems encountered by the author in an analysis of
the voting of selected subarea populations in
two cities in the United States in elections
occurring over a four year period (Orleans,196L4).

Although the present discussion is limited
to problems which occurred in a particular piece
of research, the problems encountered are of a
general nature. Thus, for instance, a method of
estimating election returns for census tract
populations will be considered as a specific
example of the more general problem of fitting
any two non-coterminous administrative units for
the purpose of collating diverse sets of data.
Geographic mobility and incremental growth of
subarea populations as possible sources of error
in the measurement of proportional participation
will be examined as one example of the more gen-
eral problem of anticipating and accounting for
possible bias in measurement due to changes in
the composition and/or constituents of adminis-
trative units. And, finally, the general problem
of how to standardize measures employed in sub-
area analyses will be considered by examining
the assumptions involved in standardizing social
area indices developed by Shevky (Shevky and
Bell, 1955; Bell, 1959). In short, in each case,
a specific problem is employed to illustrate a
more general problem.

Fitting Non-Coterminous Administrative Units

As has already been suggested one of the
principal uses of the various administrative
units is in the collection and tabulation of
enumerative statistics. It is often the case
that the researcher wishes to collate data which
have been organized in terms of two or more dif-
ferent kinds of administrative units. When the
administrative units of concern are not spatially
coterminous the researcher must employ some sort
of fitting or estimation procedure if he is to
be able to relate independent variable data avail-
able for one type of administrative unit to de-
pendent variable data available for another.

Such a procedure allows the researcher to esti-
mate how much of the information enumerated on
the basis of one type of administrative unit is
to be allocated to another. The more accurate
the procedure, the more reliable the results of
the analysis.

Analyses of voting restricted to the use of
enumerative statistics provide an appropriate
example for a consideration of this problem.

Data collected by the Bureau of the Census, and
tabulated by census tract, provide the researcher
with a wide array of independent variable (or
what sociologists often refer to as facesheet)
data. Attempts to relate data descriptive of
census tract populations to voting data collected
and tabulated on an election precinct basis



132

involves fitting these two types of administra-
tive units together. Election precincts and
census tracts rarely coincide., Election pre-
cincts are smaller (both in terms of geographic
space and of population size) than are census
tracts, and therefore it is the election pre-
cinet which must be fitted to the census tract.
In other words, it is the vote summarized by
election precincts which the researcher must
allocate to census tracts across which election
precincts fall.

When it is available, total population
(though not voting age population) data enumer-
ated on a census block basis can be used in a
direct assessment of the distribution of the
population in census tracts, election precincts,
and areas of overlap between the two. This is
because census blocks are smaller than either
census tracts or election precincts, and because
they do not cross the boundaries of either,

Thus, an increment in accuracy is obtained by
using census block data in fitting election pre-
cincts to census tracts. By doing so one does
not have to make the dubious assumption that the
total population of a census tract is evenly dis-
tributed in geographic space. The exact distri-
bution of the total population can be determined
on the basis of census block data. Once this
distribution is determined the process of esti-
mation involved in the fitting procedure becomes
a matter of extrapolation. By making the assump-
tion that the distribution of persons of voting
age follows the known distribution of the total
porulation, it is possible to estimate, on a non-
random basis, the number of persons of voting
age located in that portion of a given election
precinct which overlaps the census tract of con-
cern in the analysis. This information can be
used, in the manner indicated below, to develop
a weight for use in allocating election precinct
data to census tract data.

- / 1
i
i = precinct to be allocated
J = tract into which a portion of precinct
i is to be allocated
k = other tracts containing a portion of
precinct i (k may take values of 1, 2,
3, «.. 1)
X. = number of persons in precinct i and

1 tract j

X5y = number of persons in precinct i and
n tract kn

Y.j = gggggrigftggggo?s 21 years of age or

! = total number of persons in tract j

y = proportion of tract j population that
! is 21 years of age or older; i.e.,

Y ., divided by Y' | =
g SRS Ty T
Y " = number of persons 21 years of age or
““n older in tract kn
Y K = total number of persons in tract kn
“"n
Yy = proportion of tract k, population that
““n is 21 years of age or older; i.e.,
Y divided by Y'
.k .k
n n

tl - xij(y.j) the number of persons in precinct

i and tract j multiplied times the proportion of
the population in tract j that is 21 years of age
or older; i.e., the number of persons in precinct
i and tract j who are 21 years of age or older

’
t, =2 (x, Ny, )l
2 k=1 g ik, 'kn.J the sum (overall k,

tracts) of the number of persons in precinct i
and each kn tract multiplied times the propor-
tion of the population in each k, tract; i.e.,
the number of persons in precinct i and not in
tract j who are 21 years of age or older

T = t1 M t2 number of persons in precinct i

who are 21 -years of age or older

M =t/ T the number of persons in precinct i

and tract j who are 21 years of age or older
divided by the total number of persons in pre-
cinct i (i.e., those in both tract j and the
tracts) who are 21 years of age or older; i.e.,
the proportion of persons in precinct i who are
21 years of age or older who are also in tract j
or the weight used to allocate precinct i votes
to tract j

X. = 511 total population in precinct i
1 and tract j determined on the
basis of block data

= 383 total population in precinct i
1 and tract kl determined on the
basis of block data

= 20 total population in precinct i
2 and tract k2 determined on the
basis of block data

Y = 2257 voting age population in tract j
- determined on the basis of tract
data

Y' . =2942 total population in tract j deter-
*J mined on the basis of tract data

Xik



.767 proportion of tract j population
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on the basis of computation
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2068 voting age population in tract
1 ky determined on the basis of
tract data

Y = 3075 total population in tract k
1
1 determined on the basis of
tract data

.673  proportion of tract k; popula-
1 tion which is of voting age
determined on the basis of com-
putation
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7L3  voting age population in tract
2 k, determined on the basis of
tract data

Y K. = 1124  total population in tract k
2 determined on the basis of
tract data

.661  proportion of tract kp population
2 which is of voting age determined
on the basis of computation

1 511 (.767) = 392 estimated number of
persons of voting age in pre-
cinct i and tract j

5 383 (.673) + 420 (.661) - 535 esti-
mated number of persons of
voting age in precinct i outside
of tract j
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T = 392 + 535 = 927 estimated number of
persons of voting age in pre-
cinet i

M = 392/927 = .423 proportion of esti-

mated voting age population in
precinct i which is also esti-
mated to be in tract j or the
weight used to allocate precinct
i votes to tract j; e.g., 423 of
each 1000 precinct i votes are
allocated to tract j

Shifts in the Composition and Constituents of
Administrative Units

A second problem often encountered by re-
searchers who use enumerative data is that of
accounting for possible bias due to changes,
through time, in the composition or the consti-
tuents of administrative units. Again limita-
tions inherent in enumerative statistics employed
in analyses of voting make an apt example for our
consideration.

Longitudinal analyses of voting usually in-
volve the collection of election returns at a
date considerably later than the time when each
election examined was held. As a result it is
often the case that voter registration informa-
tion is not available. This is a consequence of
the widespread practice of Boards of Election of
up-dating registration rolls by continually re-
vising one list of registered voters instead of
periodically developing new lists while retaining
and filing old ones. Boards of Election are
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established to facilitate the electoral process,
not research into that process and the updating
procedure is most efficient for that purpose.

In practice the updating method adopted by most
Boards of Election means that longitudinal ana-
lyses of voting are restricted to measures of
turnout indicated by ratios of persons voting to
persons of voting age instead of ratios of per-
sons voting to persons eligible to vote; eligi-
bility simply cannot be determined.

Because the base N involved in such a mea-
sure refers to the voting age population and not
to the registered population it is especially
susceptible to error resulting from the inability
to account for disfranchisement due to geographic
mobility and the failure to meet residence require-
ments, as well as error due to shifts in the size
of the voting age population prior to and after
the date of enumeration.

The first of these sources of error, bias
due to disfranchisement resulting from geogra-
phic mobility, pertains to changes in the compo-
sition (though not necessarily the constituents)
of census tracts. The second source of error,
shifts in the size of voting age population, is
a product of a possible shift in the number of
constituents. The first is a qualitative matter,
the second a quantitative matter.

It is possible to use a stability coeffi-
cient to compensate for error due to differen-
tial disfranchisement. Data, available on a
census tract basis, indicate (a) the total num-
ber of persons 5 years old and older as of the
date of enumeration, (b) the number of persons 5
years old and older whose residence is the same
at the time of enumeration as it was 5 years
prior to that date, and (c) the number of persons
5 years old and older who moved to the enumerated
residence from another residence in the central
city of the same SMSA within the 5 year period
prior to the date of enumeration. This informa-
tion is sufficient to permit the construction of
a gross measure of stability based on a five year
interval, referring to the 5 years old and older
population, and accounting for movement across
SMSA boundaries. By making the assumption that
movement into or out of each census tract is
constant (i.e., is equivalent in each of the 5
years) a stability coefficient can be construct-
ed, for each census tract, which would express
an estimated ratio of persons with a residential
tenure of one year or more to the total number of
residents in the census tract. Such a ratio may
be expressed as follows:

B+c+ L.eoLA- (8 + c)1}
A

A = total persons 5 years old and older as
of 1960

number of persons who lived in the same
house in 1960 as in 1955

C = number of persons who moved to 1960 resi-
dence since 1955 and who lived in differ-
ent house in the central city of the
same SMSA.

B
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Such a coefficient gives an estimate of the pro-
portion of the population aged 5 years or over
residing at the same address for one year or
more, Assuming that the geographic mobility of
the voting age population is roughly equivalent
to that of the 5 years old and older population,
the coefficient can be used to estimate the
eligibility of the voting age population in
terms of meeting a one year residence require-
ment. (On the basis of the one year criterion
it was estimated that the ineligible voting age
poprulation in selected census tracts in the two
cities involved in our analysis ranged from 2%
to 11%).

To cope with the second limitation men-
tioned above, that of shifts in the size of the
base population, estimates of growth and decline
in the size of census tract populations would
have to be made. The problem here is entirely
separate from the one involved in the assessment
of bias due to disfranchisement resulting from
geographic mobility. It is possible to have a
complete turnover in the population of a census
tract without necessarily having any increment
or decrement in the number of persons involved.
Thus, the effect of shifts in the size of census
tract populations would have to be determined by
reference to previous censuses or by extrapola-
tions into the future on the basis of past
trends and current data. However, estimates
over the decennial census period, for the rela-
tively small number of persons located in each
census tract, can be expected to be subject to
gross distortion. Therefore, it would appear
that all one can do is select elections which

census enumeration, note the probable bias due
to this source of error, temper the interpreta-
tion of his findings, and caution the reader
about his results.

Standardization of Measures in Comparative
Analyses

In any analysis involving the comparison of
two or more sets of data a question is always
raised as to the comparability and the general-
ity of the measures employed. The question is
inevitable inasmuch as the usual purpose of com-
parative research is to determine the pervasive-
ness of the phenomenon under consideration. To
do this the researcher must be able to attribute
his results, not to the procedures employed, but
to the observations involved. In this sense the
problem of selecting a method for standardizing
measures in comparative analyses is a genéral
question (Jaffe, 1951).

The existence of discrepancies in the
assessment of positions which occur in compara-
tive analyses of social structures first became
apparent in research dealing with stratification.
This occurred when researchers began asking, for
example, whether the middle class in middle
sized cities could be considered to be equivalent
to the middle class of the metropolis. That the
sociologist's concern with conceptual conse-
quences of standardization should have occurred
in the realm of stratification research is not

surprising inasmuch as class has acquired the
rather exalted status of a major independent
variable in sociological analysis. As one obser-
ver aptly puts it, "a sociologist worth his salt,
if given two basic indices of class such as in-
come and occupation, can make a long list of
predictions about the individual in question even
if no further information is given." (Berger,

1963).

The problem of standardization in stratifi-
cation research came to the fore because of the
inability of sociologists to obtain consistent
results, across communities, using reputational
techniques to assess positional status. Thus,
the problem came to be defined as one having to
do with the instability of subjective assess-
ments. As a result, a common resolution of the
problem has been increased reliance upon objec-
tive, rather than subjective, measures of strati-
fication. However, we would contend that even
when one works exclusively with objective mea-
sures, such as occupation, education, and income,
instead of subjective assessments of prestige
(honor), the possibility, and therefore the prob-
lem, of discrepancies between positions in dif-
ferent settings (structures) remains.

Regardless of the criterion which is used
as a basis for differentiating various positions,
the location of positions yvis a vis one another
within a particular setting may depart from the
relative location of positions across settings.
But, the question with which one is ultimately
concerned in the comparative analysis of social
structures is whether differences in the relative
location of positions across settings makes for
differences in the organization of opportunities
for various types of behavior. For example,
where interest centers upon the relationship be-
tween religious affiliation and political behav-
ior, one might be concerned with whether Catholics
in a predominantly non-Catholic area are as
likely to vote, or to vote Democratic, as Catho-
lics in a predominantly Catholic area. If this
were of concern, the distribution of Catholics
would have to be accounted for in standardizing
measures of the incidence of Catholics in various
areas. Similar considerations would obtain
whether the indeperndent variable is religious
affiliation, level of education, children per
household, per capita income, or whatever. In
other words, regardless of the form of differen-
tiation that is the basis of classification with
which one is concerned, the location of positions
vis a vis one another within a given setting
would seem to be a critical matter--one to be
considered if a structural sociology is to be
established within a comparative framework.

To illustrate the problem of standardization
I will refer to a specific paradigm; social area
analysis. (Shevky and Bell, 1955) I prefer to
consider the problem in these terms because this
particular paradigm, constructed for the purpose,
already has a history of application in compara-
tive urban research involving cities in Europe,
Africa, and Latin America, as well as in the
United States.



Social area analysis involves the use of
indices, for example an index of social rank,
which consists of the unweighted average of a
number of component ratio scores; education and
occupation in the case of the social rank index.
In their monograph outlining computational pro-
cedures Shevky and Bell suggest that the compo-
nent ratio scores should be standardized to
ranges of scores empirically extant in Los Ange-
les in 1940 at the time of the first application
of this technique of analysis. Thus, for example,
the education ratio, a measure of the number of
persons per 1000 (in each census tract) having
elementary schooling or less, ranged from a
value of 130 to one of 900, and this yields a
conversion factor of .129, The standardized
education ratio score for each census tract popu-
lation is obtained by multiplying the difference
between the score for that census tract and the
lowest score, in this case 130, by the conversion
factor. General acceptance of the conversion
factors developed by Shevky and Bell would permit
comparison of two or more census tracts, regard-
less of where they are located or when they are
observed. The index scores can be directly re-
lated to one another because the component ratio
scores involved can be referred to a common
standard--the ranges of component ratio scores
extant in Los Angeles in 1940.

Dissatisfaction with the standardization
procedure adopted by Shevky and Bell stems from
the fact that it arbitrarily anchors all subse-
quent analyses to the Los Angeles SMSA as defined
by the Bureau of the Census in 1940, and from the
conviction that there is no reason to assume that
it is either theoretically representative or empi-
rically inclusive of other urban areas.

There are several alternatives. The most
common departure, in recent research, from the
procedure set forth by Shevky and Bell has been
the standardization of component ratio scores
for a set of administrative units in a given
city to their own range as of the date when the
data were collected. This procedure frees each
analysis from the arbitrary base established by
Shevky and Bell and it preserves the autonomy of
each urban area considered, but it impedes inter-
unit, between city, comparison which cannot be
accomplished without statistical interpolation.
Accordingly, this standardization procedure has
been adopted most often in research where concern
has been with intraunit analysis, the comparison
of administrative units within a given city.

A logical extension of this alternative,
where interunit or between city comparisons are
of concern, would be the standardization of com-
ponent ratio scores to a range determined by the
highest and lowest scores found among all of the
administrative units in all of the cities in-
volved in a particular analysis. In this way
comparability of the numerical scores across
cities would be achieved within a given analysis,
but this would be done at the expense of preser-
ving the autonomy of each urban area and there-
fore the importance of the interrelation of the
scores within a given city. Moreover, such a
standardization procedure still would not assure
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the comparability of component ratio scores ob-
tained in a given analysis, with those obtained
at other times, in other places, by other
researchers,

A final procedure which may be considered
is one in which component ratio scores are
standardized to the most inclusive arbitrarily
defined range of possible scores. Such a proce-
dure would differ only in detail from the one
originally proposed by Shevky and Bell., It would
substitute an arbitrary, but more inclusive,
range of scores for the range of scores obtained
in Los Angeles in 1940. In this instance, the
previously mentioned education ratio would range
from O to 1000 and the conversion factor would
be .100. A general standard will have been es-
tablished permitting both interunit and intraunit
comparisons, but the autonomy of specific urban
areas will have been sacrificed. The numerical
value of a component ratio score will always have
the same meaning in absolute terms, but the rela-
tion of a given score to others in any particular
configuration would remain problematic,

It has not been my intention to propose that
one of the aforementioned alternatives be adopted.
Rather I only want to indicate that different
standardization procedures place different concep-
tual limitations on the data, and that such limi-
tations and their implications must be recognized
and evaluated in the process of selecting an
appropriate procedure. Only future empirical
research can determine how various kinds of de-
pendent variable data are affected by the various
procedures discussed above. And, eventually,
when this has been done, one procedure will have
to take precedence over the others for only in
that way can a generic methodology for compara-
tive urban analysis be achieved,

Conclusions

In this paper I have attempted a preliminary
discussion of some of the unexpected pragmatic
consequences and unrecognized theoretical impli-
cations which often result from procedural deci-
sions in urban political research. It was sug-
gested that the researcher should be especially
cognizant of three types of problems, problems
associated with the fitting of non-coterminous
administrative units, problems resulting from
shifts in the composition and constituents of
administrative units, and problems involved in
the standardization of administrative unit mea-
sures employed in comparative analyses., All of
these problems require procedural decisions which
must be made by the researcher who uses enumera-
tive statistics in comparative analyses of aggre-
gate phenomena, distributed through time and over
space. As electronic data processing technology
and data collection methodology become more
refined the prospects for using enumerative sta-
tistics will be enhanced further, thus permitting
the development of a structural sociology within
a comparative framework. But, more problems of
the type discussed here can be expected as well,
We would suggest that such problems increasingly
will make appropriate grist for the mill of sta-
tisticians interested in social science research.
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