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ABSTRACT
MULTI-VARIATE ANALYSIS OF NEIGHBORHOOD DESCRIPTORS:
A HEURISTIC STUDY

The objective of this research is to determine how
selected categories of data resources used in public planning
relate to each other and how they interact in measurement of
a broad range of community and neighborhood types. Based on
a comparative study of seventy-four neighborhood blocks
randomly selected from census tracts in the Detroit Metropolitan
Area, the research analyzes the ways community attitude infor-
mation, aggregate data from census reports and judgments of
trained observers have been used in the past, and by use of
cluster analysis techniques the study investigates the extent
to which these measurement domains are inter-related.

The findings of this research indicate that use of multiple
sources of data provides more comprehensive descriptors of
neighborhood conditions than single sources of data and that

multi-variate analysis can help to overcome many of the
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problems which have arisen out of incomplete research in

the past. The study shows how exclusive reliance on single
sources of data will give planners an incomplete and possibly
biased picture of neighborhood conditions.

The relevant value of community attitude surveys, census
data- and observational reports is investigated with the
result that census data--particularly in combination with
other forms of aggregate data--are found most effective in
providing dependable information about neighborhood types.
Community attitude data are found moderately effective, and
observational data are found to be least effective.

Extenuations and applications of this research to current
data-gathering methods and to issues in public planning are
presented in Chapter 4, "Implications of Research Findings."
Part Two, combining a literature review, discussion of the
development of the research design and forms developed in
the course of the research, provides a recapitulation of the
research methodology and documentation of the analytical

apparatus employed in the field-tested exercise.
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CHAPTER 1

FORMULATION OF MULTI-VARIATE RESEARCH

RESEARCH OBJECTIVE AND PURPOSE

Every decision requires a fund of information which
will enable decision makers to render valid judgments. The
more complex the decision the more important the need for
substantial and reliable information. As obvious as that
fact may be, it is surprising how many individuals, and how
many planning agencies, ignore the critical relationship
between good decisions and good supportive documentation.
Decisions which are not based on sound informational resources
are little more than guesswork, and no responsible agency can
afford to operate at that level.1

The objective and purpose of this research is to take a
broad look at the various sources of information which are
available to planners, to examine them empirically, then, by

administration of a field-tested information gathering

exercise and correlational computation, to examine these
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information sources in relation to their application to
planning issues. Further, this study offers evaluations

of the inter-relationships of information sources, noting
areas in which they are mutually supportive as well as where
they conflict. Some conclusions are then made concerning
the application of particular factual resources to planning
projects and the extenuations of these applications.

Since most items of information produced by planning
research can be rendered numerically, statistical computations
provide a convenient basis for the analytical investigation of
data sources.2 Through the application of statistical methods,
and particularly through the comparative and predictive
capacities of computer technology, vast amounts of information
may be stored, retrieved and manipulated as ''resource data'.
On the basis of these data, highly complex analytical and
comparative procedures may be applied to validate findings.

In the past agencies have used such methods for fiscal impact
analyses which measure costs of public improvements against
municipal taxation and, simultaneously, produce estimates of
probable land use in each of several zone classifications.
Regression analysis of transportation information and volume
of traffic is another common procedure, as are prediction of
growth or deterioration of neighborhoods based on physical
social and economic patterns and the routine procedures of
land use inventory, determination of land use capacity and

3
population mapping of capital improvements.






However, the success or failure of agency decision
making in the past can have no real bearing on the dramatic
need for new and compatible research methodologies to cope
with the growing complexity of contemporary planning issues.
A liability of previous planning has been the tendency to
rely on static information resources or to make do with
available data when the actual planning situations have
demanded the generation of specific issue-oriented information.
In one highly publicized case, in Dallas, Texas, voters over-
turned a three-million dollar bond proposal for capital
improvements when the public agency's research was shown to
be incomplete and incorrect.4 In this age of public involvement,
consumers are quick to challenge policy makers and community
leaders on the issues which affect their manner of living.5
To prevent the waste of manpower, as well as the loss of
public confidence, which will inevitably follow the overthrow
of agency research, planners and public decision-makers must
be more inventive than ever before in determining meaningful
planning goals, evaluating planning alternatives, incorporating

citizen input, and in validating planning proposals through

timely and meaningful informational research.

RESEARCH METHODOLOGY
The field-tested method of planning research presented
in this study was developed at Michigan State University by

the author, with the advice and direction of members of the



planning and social sciences faculties. During the early
stages of discussion, it was the conviction of this group
that a practical application of information gathering
techniques would help to clarify much of the theorizing
which surrounds planning research and provide a substantial
basis for discussion of planning methodology. Rather than
to simply fabricate a framework of textual borrowings and
truisms, this study could build an original evaluation of
multi-variate research techniques by subjecting established
field-administered methods to the test of actual usage.

From a broad perspective of interview, data collection and
observational methods, the fundamental and most independently
distinguishable research operations were to be selected,
adapted to actual use and then evaluated by a series of
precise statistical measurement procedures. By reduction of
data from multiple sources, through techniques such as cluster
analysis, the problems of manipulating masses of data would
be relieved. By considering a small number of empirically
defined cluster domains, the number of discreet variables
could be reduced and those data issues with the greatest
reliability, which emerged through cluster analysis, could
be weighed against each other.7 The end result of this
research would be two-fold: 1) to determine the specific
usefulness of each type of research, and 2) to determine the

value of correlation of research methods and suggest
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possibilities for future application. 1In general, this has
been the foundation of this methodology. To achieve these
objectives, seventy-four neighborhood blocks of the Detroit
Metropolitan Area chosen by a controlled method of random
selection, were used as the test community. Issues which
emerged from multi-variate analysis were labeled ''neighborhood
descriptors'" and then correlated to determine strength and
reliability, and finally to suggest potential areas of planning

concern.

PLANNING RESOURCES
In order to arrive at the precise combination of funda-
mental research techniques, an extensive literature review was
undertaken which also helped to uncover a number of planning
concerns and to reveal the degree to which researchers are
insecure in the selection of data sources. According to Holleb,
There is little concensus about ways to incorporate
into the planning process meaningful information
about the residents of planning areas. Yet it is
increasingly evident that the tastes and values of
the people directly affected by physical planning
proposals are critical components. Established
guidelines are also lacking about the ways to
anticipate the often unwanted secondary effects of
physical development programs.8
Particularly notable, in most of the planning literature, are
the concerns of planning and zoning organizations which must
be responsible to their communities for a host of policy
9
decisions. Before authority for public projects can be

granted, commissioners must ask themselves, How will the
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proposed project affect existing business? How will it
affect residents? Will it enhance land values, or harm them?
How will the development affect crowding, traffic flow,

noise levels and other environmental factors? Who will
profit? Who will suffer? How will changes affect the growth
of the city and the region over the next twenty-five years?
And to what extent shall zoning restrictions be imposed on
the types of growth urban areas may undergo?

To answer such questions agencies have employed dozens
of methods, with varying degrees of success. One widespread
practice is statistical modeling. By this process, figures
relating to population, economy, zoning and commercial patterns
are fed into formulae which attempt to elicit predictions of
the probable effects of proposed regional changes]..1 Zellner
and Evan have discussed the shortcomings of modeling in their
works, suggesting that such models lack the vitality of real
life situations and smell too strongly of the archives%2 Yet,
while modeling has been generally unsuccessful to date, the
method holds some promise.

Some agencies operate on a more intuitive level, often
deciding the future by "educated guess.'];3 One planner notes,

Urban information systems produce masses of data

on our immense complex urban areas. Yet with

equal regularity, planners by-pass the fact books

and act on intuitive concepts of neighborhood

types: suburbs, aging or transitional areas, the

inner-essential city, ghettos, and so forth.
Rather than showing the planners are perverse or



lazy, this could show that old-fashioned residen-

tial typologies are useful in summarizing vast

amounts of data about residential characteristics.

Developing these common sense images into more

precise classifications may help to provide data

that planners can and will use.1l4

Another method which offers promise for increasing the
basis of testable substance in planning research is the
process of '"factoring," a statistical method--and a forerunner
of cluster analysis--which describes patterns of social and
economic variation within communities]..5 By accumulation of
widely diverse information, factoring can reveal characteristics
of urban areas to the extent that particular neighborhoods can
be logically defined and identified statistically. Within
certain limitations, factoring allows direct comparison of
districts within a city or region on any of several critical
points. By studying maps of these factors, the analyst can
assemble a statistical picture of the area in question and
render more reliable predictionms.

Over the years, public agencies have accumulated a variety
of informational resources which are routinely available to
researchers. To appreciate the scope of this information, it
is helpful to examine the following lists of commonly stored
programs compiled by the Public Administration Service in 16

cooperation with the International City Managers Association.

PLANNING

Land use data and analysis
Location and geographical indexing
Assessment and sales ratio analysis
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Area and percent of vacant land analysis
Land use by area and number of units

Land use by geographical location

Parking survey and analysis

Public properties by geographical location
Land use and zoning compliance analysis
Capital expenditures projections

Public services projections

POPULATION DATA

Income and employment class by geographic unit
Place of work and means of transit projections
Transportation facility projections

School area and facility projections
Population movement and turnover

TRANSPORTATION NEEDS STUDIES

Roads and streets inventory

Origin and destination studies

Highway, roads and streets planning

Mass transportation projections

Parking area projections

Vehicle registration correlation analysis
Service area projection

ECONOMIC AND EMPLOYMENT BASE INDICATORS

Industrial production by geographic area
Employment levels by type of work

Dwelling occupancy by geographic area

Personal income by geographic area

Labor force analysis and projections

Bank clearings and financial data by area
Income levels by household by area

Gross sales by lines of business by area
Indebtedness of overlapping jurisdictions by area
Common carrier and transportation statistics
Utility meter services

Governmental expenditures and contract analysis

Much of this type information is locally generated and
represents broad, general categories of data. Other locally
produced information relates to census-type data, such as the

following:
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POPULATION AND HOUSEHOLDS

A. Basic population characteristics
Age, sex, national origin, marital status,
employment status, % non-White (Negro),
% non-White (other)
Educational attainment
. Personal income (family and individual)
. Households
Type household, children, characteristics
of head of household, percent of income
spent on rent, tenure of household in dwelling
unit, size of household, space needs of
household
E. Migration, mobility and population change
Size, intercity changes, intra-city changes,
social mobility, components of population
change

oaow

HOUSING, NEIGHBORHOOD, COMMUNITY

A. Housing or dwelling unit data
Occupancy, vacancy, tenure (rent/own),
condition, value (rental/payments), supply or
stock, overcrowding, size and type, age

B. Environmental conditions, neighborhood facilities

and organization

Physical/environmental conditions, design
factors, recreation facilities, cultural
facilities, religious institutions, parks/
playgrounds/tot-lots/etc., community
organizations, community services. Proximity
to various facilities and major traffic
arteries, topography-geography, historical
status

SPECIAL TOPICS

A. Social problems
Crime, juvenile delinquency, police, welfare,
health problems, infant mortality, school
dropouts, suicide
B. Labor force
Employment by industries, employment by
occupations, unemployment
C. Minority groups
As a cross-classification variable-~-Negroes,
dwelling occupants other than Negro, restrictions
in housing market to minority groups
Causes of blight
Code enforcement patterns and violations

ol
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F. Community patterns

G. Attitudinal data and social surveys

H. Schools and education

This broad sampling of types of data which may be
developed by agencies suggests the wealth of resources
which can be applied to planning problems; however, the
fact remains that in the majority of planning situations
researchers often base judgments on no more than one
information source. It would be rare for the typical
agency to employ even as many as three different sources
of information in gathering data on a particular planning
issue. As an example, to evaluate the need of public
recreation facilities in a particular area planners might
research population density, land use and age of residents
but ignore other factors such as social problems, cultural
patterns, population mobility, income levels, educational
attainments and public attitudes, all of which could have
bearing on the potential success of the proposed facility.
Obviously, the more information that can be brought to light
in reference to a particular public issue, and the more
exhaustive the comparison and analysis of the findings, the
more likely the planning decisions rendered will be acceptable
to the community. But more effective means of information
usage and comparison are needed in order to encourage planners
to make use of a broader base of data. It is not always
possible to exhaust every souce of data, but methods by which

normally available data can be incorporated into the research
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design must be developed in order to lift planning research
above the level of intuitive guesswork which has hampered

its effectiveness in the past]..8 The decision to employ

census data, public records, opinion research, observational
reports, or any other resource, will affect the results of

the actual research. Possibly, each subsequent permutation,
or combination, of sources will render functionally different
results. Outside the range of empirical data, there are also
psychological factors which color the issues; but the burden
of the researcher is to determine which informational resources
apply most directly to the issues at hand, to insure that the
research tools which are selected are broad enough and capable
of rendering accurate and objective findings, and to manage
and manipulate the findings with scientific precision in order
to clarify the issues and account for all applicable social,

physical, environmental and economic considerations which will

affect the ultimate decision of the planning agency.

RESEARCH CRITERIA

Many criteria have been suggested for setting up resource
data. Scholars have suggested that data must be "internally
consistent, logical, repetitive, capable of reproduction," and
technologists prescribe that such information be "mathematically
replicable and capable of statistical maa.nipt.lle».'cion.?;9 Fortunately

for the sophistication of the statistical methodology,
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theoreticians of both pure and applied sciences have
participated in the refinement of the analytical process.
Cantanese writes,

Problems of urban systems are near, if not past,

a critical mass. With more and more attention

being paid to these problems, it is natural to

expect a call for new approaches to problem-

solving within an increasingly technological

society. The result has been an infusion of new

methods of analysis, as well as modification and

improvement of classical methods, from the

scientific disciplines. Such fields of pure and

applied science as mathematics, general systems

research, decision theory, operations research,

and comprehensive planning have lent their

existing methods and developed new methods

for urban analysis.20
Out of this inter-disciplinary concentration, the principles
of measurement, which are essentially '"rules for assigning
numbers to objects to represent quantities of attributes,"
have been largely clarified. In his work on psychometric
theory, Nunally states that '"'measures' must be rendered
mathematically, be capable of quantification, be capable of
communication and be capable of reduction within discreet

21

combinations. These principles specify further that measures
should be capable of analytical manipulation so that deductive
mathematical logic can be applied to the computations. This
process, defined by "inferential statistics,' concerns
probability statements and the relationship of observable
sample values to population parameters. Since the field itself
is peripheral to this study, no further elaboration will be

undertaken here. However, the principles of measurement theory
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and the procedures of statistical analysis have been
observed in this study with particular emphasis on computer
manipulation of raw data and the correlation of findings

from each of the selected information resource areas.

SELECTION OF DATA SOURCES

In narrowing the universe of informational resources
for this study, it was determined that the majority of the
research methods employed by planning agencies, as well as
all of the categories of information found in the tables of
commonly stored programs, could be grouped under three
distinct subject headings. They are 1) issues related to
population and public attitudes, 2) social and economic data,
and 3) data concerning buildings, public facilities, upkeep,
deterioration, appearance, environment and uniformity. The
first, covering population and public attitudes, is best
measured in planning practice by development of opinion
questionnaires to measure attitudes and reactions of metro-
politan residents concerning neighborhood status and proposed
improvements?2 While population and public attitude data are
temporal, the information they provide are of critical value
to the planner and can be gathered and manipulated effectively
according to existing social science sampling procedures.

The second area, social and economic data, is based on
government produced census records, public records, police

reports and other tables which classify a broad spectrum of
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social, economic and residential characteristics. Data
from such records and reports can be readily assimilated
and condensed by researchers and they provide a substantial
basis of objective material for further application. The
third area, centering primarily on observable conditions,
may be measured by the cooperation of a group of skilled
specialists trained to render advised judgments on physical
appearance and general neighborhood characteristics?3

In each of these three categories of information, a
concerted effort must be made to render observations and
issue statements as objective and value-free as possible.
In gathering public attitude data this is done by incorpor-
ation of Likert scaling techniques, developed by Rensis A.
Likert in his work on measurement of attitudes, which provide
formulation for objectification of attitude data by providing
informants with a pre-determined range of value responses?5
Because of its statistical basis, the second category is
essentially value free. The third, or observational category,
is the most potentially subjective, but may be rendered more
objective by detailed orientation of field workers and by
use of established techniques for establishment of specific
categories of response, such as those described by the Delphi
methodg6

Since each of these categories of information is

relatively distinct and represents obviously different types
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of information gathering techniques, they were selected
as the fundamental data sources to be measured, computed
and compared in order to test the theoretical and practical
bases of multi-variate analysis. In the actual research
operation they were labeled

1. Community Attitudes

2. Aggregate Data

3. Observational Data
and were developed for implementation according to the

following implementational considerations.

DATA SOURCE: COMMUNITY ATTITUDES

From a broad point of view, planning may be described
as "identifying the public interest, translating it into
plans, and then implementing the pla.ns.%7 Although there is
a great diversity of opinion as to what methods are best for
identifying the public interest, the gathering of community
attitude information is the most obvious way of obtaining
direct citizen input. At present, community attitude data
are normally gathered through neighborhood meetings?8 By this
method, citizens are notified of the meeting, the doors of
the meeting hall are opened to all comers and a general
moderator calls for discussion from the floor on a wide range
of weakly controlled subjects related to the planning issue
or issues in question?

There are numerous weaknesses in this system which should
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be ennumerated briefly. First, Mancur Olson has pointed

out in his volume on The Logic of Collective Action that

many individuals participate in neighborhood meetings for
personal gain.30 Among the reasons for citizen participation
suggested in other studies are 1) the fear that their homes
may be torn down by a random change of policy, 2) the hope
of gaining a seat on a city commission, committee or model
city staff, or 3) the hope of personal financial gain by
virtue of prior information or other advantages growing out
of public participation.31 In other cases, residents were
willing to participate in public meetings simply because they
had nothing else to do, or because they were curious.32 Some
researchers suggest that the community meeting, as it is
generally used, is populated by prejudiced, misinformed and
disinterested participants, and the results of neighborhood
gathering techniques are far from suitable or reliable. Serious
minded participants are the exception rather than the rule.33
Another weak element in the development of community
information is economic and political pressure. For personal
and financial reasons, pressure lobbies interfere in planning
decisions to such an extent that development programs often
serve only a small minority rather than the public as a whole:.s4
Still, community input is vital for success in most plans
and development programs, which means that planners must

explore more reliable means of information gathering. The

Planning process is continually involved with goal-seeking
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35
and goal-identification.

The clarification of goals is
particularly important to the production of actual development
plans. When goals are sound and defensible, they may be
transformed into planning objectives and development criteria.
At that point, the soundest vehicle for testing of different
plans is discussion, debate and consensus at the grass roots

level, through formal and informal meetings where planners,

36
city officials and citizens can discuss critical issues.

The
inclusion of community input of this type will help to insure
the success of different kinds of plans and will help further
to solicit the good will of citizens, public leaders and

officials at all levels.

The missing element in this
of citizen input during the goal
ment stages. If public meetings
of a community survey instrument

across a range of topics related

proposal is the incorporation
seeking and criteria develop-
are unreliable, the application
designed to measure attitudes

to the particular planning

issue would seem to be the most reliable solution to the problem.

A simple questionnaire carried to randomly selected households

in target neighborhoods can be designed to approach a broad

range of issues without specifying the particular project or

arousing fears in any way.

Planning researchers can be

trained in the use of such instruments, and information

produced by this research can provide enormous amounts of

useful raw material for further analysis.
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This research study is based on the results of such
a survey instrument. Discussion of the survey instrument,
pre-testing, qualification of field researchers and operative
procedures are considered in greater depth in Chapter 2,
"Methods and Procedures,'" as well as in Part II, dealing with

development of the research design.

DATA SOURCE: AGGREGATE DATA

Demographic information, provided by the United States
Department of Commerce, Bureau of the Census, is one of the
most common information resources relied upon by planning
agenciess.7 Approximately seventy percent of existing
aggregate data in some cities are primary census data or
data which have been modified from census tapes?8 While
extensive aggregate data are available from police statistics,
public works reports, board of education records and public
health service files, none of these sources is as widely used
as census data.

The number of problems involved in gathering original
census-type data often means that planners are limited in
their pursuit of this information resource. Developing
original data can be an expensive and prohibitive process.
Also, completeness requires surveying large metropolitan
areas. In most cases, processing and recording complete
listings of census data is cumbersome, demanding that computer

39
census tapes be employed for information retrieval. Even then
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the task remains weighty. Without additional programming,
listings are difficult to interpret, and even after analysis
of printouts, there is the further need for summaries and
breakdowns according to specific research interest.

As a result, planners normally use the demographic and
other census information collected by the U.S. Department of
Commerce, Bureau of the Census‘.l0 Up to a point, the government
census figures are valuable and convenient; however, they are
not easily manipulated beyond the scope of their original
purpose--which is simply counting and totaling--and their
accuracy fades as each year and decade passes, since the
federal census is compiled only every ten years. Obviously
many neighborhoods change rapidly and statistics compiled
nearly a decade earlier can have only modest value. For
these reasons it is imperative that planners develop creative
means of applying aggregate data to development plans. Locally
produced records, police statistics, zoning data, records of
building permits issued and other resources can be used to
update straight census information. Annual school census
and public health service records, along with statistical
yearbooks, Polk directories and municipal summaries are other
valuable resources.

In measuring neighborhood characteristics and regional

variation, most studies in public planning have been restricted

to the single source of aggregate data from decennial census
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41
records. This has been done with some success in charac-

terizing spatial patterns of social and economic distribution
within cities and with analysis of residential patterning‘.l2
However, there has been frequent criticism of this one-sided
reliance on census based data. Spokesmen, such as Horton
and Louviere, suggest that raw census data demands inclusion
of locally developed aggregate data in order to validate and
update findings‘.l3 Nevertheless, the nationwide uniformity of
census statistics, the relative affordability and the ease
with which they can be used for population forecasts, for
projecting the need for community facilities, for social and
economic inventories and for determining characteristics and
distribution of property ownership will no doubt keep this
data source in the forefront of planning research.

In this light, it is important that the use of census
information, as aggregate data, be tested empirically and
evaluated statistically for its overall reliability. In order
to test and analyze the application of census-based aggregate
data, this study has employed the 1970 Census of Housing

44
Characteristics for the Detroit Metropolitan Area. The

complete table of statistical information used in this research,
and the methods of rendering the data for incorporation into
"variable clusters' for factor analysis and cluster analysis,

will be dealt with in greater detail in Chapter 2.
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DATA SOURCE: OBSERVATIONAL DATA

Underlying the use of this resource is the assumption
that experienced observers will have judgmental skills that
are more accurate and more reliable than the average person?5
In planning, trained observers are commonly used in group
or team-administered surveys of physical conditions. Land
use surveys, appearance and maintenance reports, aerial
photo interpretation and other surveys demanding '"expert"
opinion are other uses.

When work teams are assembled in planning agencies, rules
are normally developed to control the ranking and scoring of
variables. These regulatory procedures normally induce certain
types of uniformity, with the assumption that uniform scoring
will enhance the reliability of the findings‘?6 Evaluative
panels are another derivation of the observational resource‘%7
Technical and professional staffs of such bodies as planning
and zoning commissions normally have some training in evalu-
ative criteria and are assumed to be more reliable than
individual assessment because of the demand for consensus
and comparability of results‘%8

Trained observers are also widely used for data inter-
pretation, for development of arguments and official positions
on zoning changes, for normative planning sessions involving

city interests, and in other situations which call for expert

opinion. Observational skills are taught to students in the
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design professions and in certain other disciplines, but
the degree to which socialization and acculturation affect
the planner's ability to render unbiased judgments is still
unknown‘.l9 The field of social psychology has little empirical
research of this type--most related investigations are studies
of conformity. There are studies based on experiments which
show that existing systems for use of observational reports
tend to be arbitrary and ambiguous. According to some reports,
agency methods are suspected of being self-serving, concerned
primarily with lubricating the workflow and reducing upsets in
established routines. Young observers learn their jobs, not
by being exposed to relevant theories, but by observing and
imitating the practices of older employees?0

Intensive training and orientation of field researchers
appears to be the most efficient method of qualifying observers
in the use of judgmental skills. Strict limitation of the
categories to b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>