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CHAPTER ONE 

INTRODUCTION

Profound changes have significantly affected the manner in which people 

interact within the postmodern environment. For people with developmental 

disabilities these interactions have become increasingly community-based, natural 

and inclusive. An alternative or supplementary measurement approach to existing 

quality of life and similar scales for identifying the degree to which people with 

developmental disabilities are included in increasingly community-based living is 

proposed. Domains in which interactions are impacted include housing, education, 

employment, health and social services (Heller & Stems, 1996). The following 

research will consider a supplementary approach for measuring levels of community 

inclusion.

The decentralization of human services from centralized to increasingly 

individualized service delivery approaches have necessitated alternative methods for 

determining the degree to which people with developmental disabilities are included 

in their communities. Although innovative futures planning methods have evolved at 

the individual consumer level as alternatives to traditional service planning (Mount 

& Zwemik, 1988; O’Brien, 1987), corresponding methods for determining 

community inclusion have not been as readily forthcoming.

Typically, measures of inclusion for people with developmental disabilities
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have focused upon psychological, attitudinal scales, and quality of life issues. Rarely 

have geographical / urban planning approaches been used as alternatives or 

supplements to psychometric and sociometric methodologies. Although spatial 

analysis, a methodology for assessing patterns, networks and interactions, has been 

used to measure access to services for the general public, its use in assessing 

accessibility and inclusion for people with developmental disabilities has been 

limited. Exploring spatial analysis for this population provides a potentially useful 

method for understanding relationships and interactions. Because services are 

becoming increasingly community-based, locational approaches that identify and 

measure the individual’s use of the physical environment become useful.

The context in which the current situation evolved in the U.S. has been 

evident during the past few decades. Employment, housing, and educational policies 

as well as other services for people with developmental disabilities shifted to 

community-based environments. Self-determination and consumer-focused planning 

techniques gained influence within the disability field. People with disabilities were 

encouraged to explore and connect with their community, seek new experiences, 

learn how to live, work, recreate and go to school with non-disabled peers.

A response to this shift from centralized service methodology was the 

creation of person-centered planning processes pioneered by people with disabilities 

and their families. These practices evolved as an alternative to the traditional 

interdisciplinary and medically oriented team planning approach. Person-centered 

planning methodologies support an individual and his/her supporters to think about
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and plan for the future. The interest in the person-centered planning approach grew 

from a concern that professionals in government-funded organizations were often 

unable to provide the personal commitment people need as they become more 

involved in their community. These concerted efforts have extended to assist people 

interested in securing community jobs and housing. This has resulted in more people 

with disabilities who work and live in increasingly more independent employment 

and housing settings (Braddock, Hemp, Parish, Westrich, & Park, 1997). The 

objective has been to provide improved and relevant services in a fully integrated 

environment.

Research Problem

Urban planning research methods related to spatial analysis have rarely been 

used for estimating the degree to which people with disabilities interact within their 

environment. This research proposes a methodology for measuring community 

inclusion for people with developmental disabilities who have moved from 

institutional or segregated type housing to community-based settings. These 

community-based settings include but are not limited to small group homes, semi

independent living, or independent living situations. As an analytical process, it is 

hypothesized that spatial analysis provides an appropriate complement to current 

quality of life, psychometric, and attitudinal scales for examining levels of 

community inclusion and social interactions.
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Research Questions

The establishment of a series of questions benefits the measurement of 

community inclusion. The logical sequence of performing spatial analysis for people 

with developmental disabilities will include the following:

• What is the distribution of housing patterns for people with developmental 

disabilities? Is the pattern random, systemic, or clustered?

• Do people who have stronger support systems, as measured by the number of 

family, friends and other non-paid supporters attending the individual's 

planning meeting, have higher levels of community inclusion?

• Do people with a greater proportion of their income from non-govemmental 

sources have greater levels of community inclusion?

• When effects of level of support and type of income are used as covariates, 

are housing patterns randomly distributed?

• Are measures of spatial autocorrelation stable when applied to small 

samples?

The formulation of the general questions leads to the development of more 

specific research hypotheses. These hypotheses will be revisited within the review of 

literature section, followed by a method for obtaining information and providing the 

appropriate data analysis. As the introduction of any new methodology requires 

validation, this research will begin to address formal and informal reasoning related 

to the application of spatial analysis for measuring inclusion, via an argument-based
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approach to validity (Kane, 1992). The three criteria will include a) clarity of the 

argument, b) coherence of the argument, and c) plausibility of assumptions.

Research Hypotheses

The primary research question:

• Does spatial analysis provide an appropriate method for measuring 

physical community inclusion for people with developmental disabilities?

leads to the two research hypotheses:

• A random pattern of locations (lack of spatial autocorrelation), as 

identified through statistics such as Moran's /, provides a promising 

approach for measuring physical inclusion.

• As people with developmental disabilities have more established support 

systems and increased resources the more randomly dispersed they become 

in the community.

Within the methodology section, approaches for testing these two hypotheses 

will be identified. Several procedures including the assessment of spatial 

autocorrelation and spatial modeling through multiple regression will be detailed in 

the methodology. Variables included in the regression analysis will relate to 

assumptions that include:

• People with developmental disabilities who have more supporters planning 

for their futures have greater levels of community (physical) inclusion.
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• People with greater percentages o f earned income have significantly higher 

levels o f community (physical) inclusion.

• The level o f community (physical) inclusion varies given the number of 

non-related people with whom the consumers reside.

These procedures involve: collection of data at the individual consumer level, 

mapping of this data in a two dimensional space, and use of three explanatory 

variables in a spatial multiple regression. These explanatory variables include 

support systems and networks of the individual, level of income from non

entitlement sources, and number of people residing with the individual who do not 

receive services from the research setting. This dissertation will conclude with a 

suggested framework for further exploratory study of spatial dependence of housing 

for people with developmental disabilities.
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CHAPTER TWO 

REVIEW OF LITERATURE

Overview

In recent decades spatial analysis has been used to measure accessibility and 

inclusion for diverse cohorts of people. To investigate current knowledge concerning 

spatial analysis as a measure of community inclusiveness, literature concerning 

current measures of inclusion, the community inclusion context, spatial relationships 

for people with developmental disabilities, and spatial analysis methodology was 

reviewed. Evidence to support the research hypothesis will be discussed. The review 

of literature concludes with research assumptions, limitations, and operational 

definitions.

The educational field has profoundly impacted services for people with 

developmental disabilities. This influence has been most notable through special 

education and vocational rehabilitation. As evidenced in the 1992 Reauthorization of 

the Rehabilitation Act, considerable emphasis was placed on the empowerment of 

individuals with disabilities through informed choice, partnership with their 

counselor in planning rehabilitation services, and selection of service provider. 

Empowerment in this instance reflects the process of increasing personal, 

interpersonal, or political power so that individuals, families, and communities can 

take action to improve their situations. Empowerment theory suggests that changes in
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beliefs and attitudes contribute to the participation of individuals in social change 

and assumes that individuals will work for the collective good if they develop a sense 

of critical consciousness (Guitierrez, 1995). Techniques from the disciplines of urban 

planning and geography may provide an effective supplementary approach to 

measuring community inclusion.

This dissertation explores the application of one such method, spatial 

analysis. Although an estimated 80% of behavioral and educational research data sets 

have a location component (Hutchinson & Daniel, 1995), the construct of the 

individual’s location in physical space has received little attention in the 

rehabilitation literature. Location, for the sake of this research, represents a place 

(point) on an established Cartesian coordinate system as opposed to a statistical 

measure of central tendency.

Social interactions are becoming increasingly community-based and have 

impacted on several domains including; housing, education, employment, health and 

other human services. This trend in housing indicates that in 1977,7% of people with 

a developmental disability who were included in out-of-home placements lived with 

one to six person settings. The comparable figure increased to 51% in 1996 

(Braddock et al, 1997). To address the interactions of people with developmental 

disabilities relative to these environments, the use of spatial analysis is proposed as 

an alternative or supplementary evaluation methodology.

Applications of spatial statistics and more specifically spatial autocorrelation 

have been applied to a wide variety of situations, including transportation (Koenig,
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1980), genetic structure (Epperson & Li, 1996), and health care problems (Martin & 

Williams, 1992) where accessibility was identified as a predictor of trip rate. This 

research uses a similar paradigm in applying spatial statistical methods for measuring 

the level which individuals with disabilities are included within increasingly 

fragmented decentralized environments. Inclusion of the person relative to his/her 

environment will be investigated in the form of spatial relationships. Level of social 

support will use an indicator (number of non-staff persons attending the individual's 

life planning meeting), and level of income support from non-govemmental/eamed 

income will be used as covariates. If inclusion is measured similarly to equity, 

measurement of options should be oriented towards access to services/goods by 

spatially distinct groups (Talen, 1998).

Current Postmodern Environment

Human services have become increasingly fragmented. To assist people 

living in these resulting postmodern environments alternative approaches have 

evolved for people with disabilities to plan for receipt of desired services. This 

postmodernism environment first manifested itself in response to the oppressive 

qualities of the scientifically grounded technical and bureaucratic centrality of 

corporate and state power (Harvey, 1990). This resulted in the current decentralized 

and fragmented provision of services. With this decentralization has come more 

individualized approaches to service provision.

Modernists have theorized that a more efficient life through the benefit of
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technical advances could be created. As these visions of improved urban 

environments evolved, questions remained whether these benefits existed for a 

privileged few (Harvey, 1990) or would be available for a wider population.

Currently this same paradigm may be applied as the capacity to process information 

has evolved to the point where the individual becomes a separate demographic unit 

(Negroponte, 1995). All products and services have the ability to be made to order. 

Increasingly individualized human service provision is shifting towards a logical 

outcome of this belief. The resulting milieu has created situations where differing 

levels of interaction (participation of key support persons) can be expected. 

Expectations from stakeholders and funding sources have necessitated a shift in 

human service provision. An increase in the use of informal supports, such as friends 

and families, need to be nurtured for the person with disabilities to achieve desired 

outcomes.

As people with disabilities strive to live typical lives they will be subjected 

to the same changes in physical environments as those of their non-disabled peers. 

Although the shift from segregated to community-based settings facilitates measuring 

spatial interactions, the relevance of the physical environment may have decreasing 

importance as the information age takes hold. Mumford (1961) identified a gradual 

divorce of the home from the workplace during the past two centuries. Kunsler 

(1992) and Mitchell (1995) discussed how human activities had become more 

internal, less outside and involve less physical interaction. Within this framework the 

physical esthetic of the built environment, in which we all live, will carry less
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significance. Similar results have continued in the expanding digital arena as virtual 

offices, and other daily activities, have replaced to some extent face to face human 

interaction.

Customer-focused planning approaches, which have been proposed by 

advocates, service providers, accreditation organizations, and governmental units, 

have been viewed as one method of maximizing consumers strengths, abilities, needs 

and preferences (CARF, 1998). These processes evolved from a concern that people 

with disabilities, their family members and their friends were best able to provide the 

personal commitment and knowledge in planning for future life changes. In building 

connections and networks for a mobile society, person-centered planning is one 

response that people with developmental disabilities and their advocates have 

encouraged in this postmodern environment. Person-centered planning, an approach 

which focuses on the individual’s preferences on where they want to live and work, 

how and with whom they spend their time, direct hopes and dreams for the future 

(Allen, Shea & Associates, 1996) will be used as the paradigm for future customer- 

focused, personal life planning strategies. As use of these strategies evolve increased 

attention to the systemic (bureaucratic or organizational) elements is recommended 

(Wolf-Branigin, Wolf-Branigin, & LeRoy, 1998).

The delivery of services has similarly encountered a paradigm shift as 

represented in the framework under which services for individuals are planned 

(Schalock, 1995). Goals of the community inclusion movement in the fields of 

education, mental health, employment, housing, and social services may best be
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summarized as follows: "inclusion involves the desire to affirm, promote and support 

the full inclusion of all people, of any age, of any culture or ethnicity into every 

aspect of life and into every area of society" (Colorado Developmental Disabilities 

Planning Council, 1993). This ideal facilitates the framework that all individuals, 

regardless of their special needs, have the right to be fully included in all aspects of 

life. Although service provision has become more inclusive, full inclusion and 

community membership into the mainstream has not occurred (Braddock et al,

1997). This is demonstrated as tens of thousands of people with disabilities continue 

employment at sheltered workshops operated under U.S. Department of Labor 

approved deviated wage structure.

The Community Inclusion Context

A brief summary of market forces is vital in understanding the postmodern 

inclusion context. In recent years, market forces have increasingly effected the 

changing paradigm in human service delivery. This has been exhibited in a shift from 

concerns of equity to one of profit and resource maximization. In their study of 

accessibility to primary health-care, Martin and Williams (1992) noted how a spatial 

choice model is promoted within the market place through the selection of nearby 

options. These choices included the selection of transportation services and the 

availability and selection of additional health care service modes. They also reported 

that in any behavioral consideration of spatial choice, household constraints such as 

financial resources increase in importance.
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The shift to market forces, frequently referred to as consumerism, can be 

pinpointed in the field of rehabilitation. Rhodes, McFarland and Knight (1995) and 

Freeman and Fesko (1996) identified a continual shift from hierarchical service 

systems to ones that empower the individuals served. Consumerism supports efforts 

to improve consumer satisfaction (Marks, 1992; Banja, 1990) and empower 

individuals through facilitation and maximization of opportunities to take control of 

their lives (Emener, 1991). The increase in people with developmental disabilities 

who are now working in the community (versus sheltered workshops) is a 

manifestation of the evolution, as individuals routinely expressed interest in moving 

into regular apartments, community jobs, and the control to determine their future 

(Klein, 1992). The current trend in supportive living services further reflects the 

philosophy of normalization (Larkin & Stehly, 1990). Wolfensberger’s (1973) early 

research on normalization theory serves as a foundation for service delivery today. In 

addition, this concept has more recently been expanded into the area of housing and 

has been adapted to include people with mental illness (Newman & Struyk, 1990).

Reducing barriers within the individual’s environment is essential to 

improving social life (Werner, Homer, & Newton, 1997). A related viewpoint 

proposed by Knox (1993) described spatially isolated concentrations for people with 

limited resources. Yan, Mank, Sandow, Rhodes, and Olson (1993) observed that 

individuals with disabilities working in community jobs were perceived by co

workers to be as socially involved as others without disabilities. Other studies 

including Knox (1978) and Truelove (1993) support this observation.
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Advantages of inclusive environments for people with and without 

disabilities have been recognized in the literature. Benefits have been identified to 

non-handicapped adolescent aged students who have had social experiences with 

students with severe disabilities (Peck, Donaldson, & Pezzoli, 1990). These benefits 

have included improved self-concept, social-cognitive growth, reduced fear of human 

differences, and increased tolerance of others. York, Vandereook, Heise-Neff and 

Caughey (1992) noted similar findings relating to children with disabilities, including 

acceptance and improved social competence. Guralnick, Connor, & Hammond 

(1995) further noted that mothers of children with disabilities who were enrolled in 

integrated settings indicated improved play and socialization due to being in 

programming with non-disabled peers. Some negative experiences have been noted. 

Children with disabilities in inclusive settings have been confronted with negative 

peer experiences as reflected by rejected social status (Sale & Carey, 1995). 

Furthermore, friendships between children with and without disabilities exhibited 

reduced collaboration and shared decision-making, and a lower level of cooperative 

play, compared to friendships of children without disabilities (Siperstein, Leffert, & 

Wenz-Gross, 1997).

Krumholtz & Forrester (1990) focused on relationships in their study 

concerning social well being in urban environments, while providing a unique 

perspective relative to addressing the needs of individuals. Krumholtz et.al. addresses 

the needs of individuals with limited resources by fostering the field of advocacy 

planning. Within this framework, the planner’s primary concern rests with addressing
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social and spatial equity and the allocation of public resources. Harvey (1990) 

observed that public resources, as a portion of each individual’s personal income, are 

directly influenced by their spatial location within the society.

Current Measures of Community Inclusion

Researchers currently employ several approaches to measure community 

inclusion. This proposed approach focuses on spatial relationships and analysis, a 

method rarely used to measure inclusiveness by developmental disabilities 

researchers. Chou (1997) explored the focus of spatial relationships as a way to 

measure interactions of individual customers in their environment. The unique nature 

of spatial data, through use of valuable information based on location, requires 

specific analysis based on spatial statistics (Anselin, 1992). The following research 

techniques were applied in a geographical information system (GIS) environment.

Within the urban planning/geography literature, three varieties of measuring 

accessibility have been identified (Handy & Niemier, 1997): cumulative 

opportunities, gravity-based measures, and random utility theory. The most basic, 

cumulative opportunities involves counting the number of opportunities reached 

within a specified time or distance. The second category (gravity-based measures) 

were derived from the denominator of the gravity model for trip distribution. Gravity 

measures weigh opportunities by identifying impedances or frictions. Friction 

analysis (Patton & Sawicki 1993) and more specifically gravity modeling 

(Carrothers, 1956) have been used in the Held of urban planning to identify barriers
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to interactions within regions. The third category, random utility theory, specifies that 

the probability of making a particular choice is dependent on the utility of the choice 

relative to the utility of all possible choices. The individual chooses the alternative 

which maximizes utility (need-fulfillment derived from some consumption of a good 

or service).

Current methods for measuring community involvement by people with 

developmental disabilities have concentrated on assessing quality of life issues. 

Recently developed instruments for measuring quality of life include objective and 

subjective indicators as indicated by Schalock (1995); Hawkins, Kim, and Ecklund 

(1995); Campo, Sharpton, Thompson, and Sexton (1997); and Hughes, Hwang, Kim 

Eisenman, and Killian (1995). While not endorsing the use of quality of life 

measures, Hatton (1998) outlined the emerging consensus on quality of life into three 

factors: that it be multi-dimensional, yet summable; comprehensive assessment must 

include objective and subjective components; and it should be used as the ultimate 

yardstick of service quality.

Alternative measures of inclusiveness have been developing, including 

assessing perceptions of co-workers in supported employment settings (Yan, Mank, 

Sandow, Rhodes, & Olson, 1993) and attitudes of teammates in relation to a person 

with mental retardation in a regular softball league (Block & Malloy, 1998). Clique 

analysis (Luce & Perry, 1949) and Children’s Attitudes Towards Integrated Physical 

Education (Block, 1995) were used respectively as means for measuring social 

interactions within natural settings.
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Spatial Analysis

Spatial analysis includes a variety of tools oriented towards identifying the 

role of space or location on explicitly specified spatial variables in the explanation or 

prediction of phenomenon (Kettner, Moroney & Martin, 1999). Spatial analysis until 

approximately 1980 concentrated on the paradigm of neoclassical economics, 

mathematics, and statistical hypothesis testing. During the past two decades this 

included Marxist political economy concerns and more recently poststructural or 

feminist ideologies (Sheppard, 1998).

Although spatial analysis provides a valuable role in understanding many 

geographical processes, incorporating explanatory variables provides a logical 

extension to the methodology (Brunsdon, Fotheringham & Charlton, 1998). For this 

reason, the spatial analysis framework will be expanded to include degree of 

individual involvement in the person-centered planning processes (an indicator of a 

social support system), number of unrelated persons living with the individual, and 

proportion of income from non-entitlement sources. Although network analysis is 

beyond the scope of this research, this analytical process would first begin by 

identifying factors that inhibit certain flows (e.g. the distance to desired services) 

within a gravity study. The gravity model assumes that potential interactions vary in 

intensity based on their distance and combined mass. Therefore the less distance 

between participants in the process and the greater the number of participants, the 

greater the number of expected interactions (Bendavid-Val, 199 L). Various 

methodologies and statistics can be incorporated into an analysis, including Moran’s
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I (Cliff & Ord, 1981; Orland, 1988), a coefficient of spatial autocorrelation, and 

multiple regression.

Recent modifications to spatial statistics have increased the sensitivity of 

these methods for application to smaller regions. Anselin (199S) disaggregated the 

proximity matrix (region) into spatial components of local area decomposition and 

examined the influence of the local matrices on the global model. Brundson, 

Fotheringham, & Charlton (1998) created a method whereby each zone represented a 

different model, thereby allowing autocorrelation measures to vary over space.

Within such a model, relationships shifted from global statements to the examination 

of local variations in relationships (Brundson et al. 1998).

Personal accessibility, an issue related to spatial analysis, is mediated by the 

process of choice and spatio-temporal constraints circumscribed by the situational 

complexities of a person’s daily life in a particular sociospatial context. Conventional 

integral measures of accessibility, although valuable as indicators of place 

accessibility, have several limitations when used to evaluate individual accessibility. 

Two methods to overcome these problems are to: I) adapt these measures for 

evaluating individual accessibility using a disaggregated, non-zonal approach; and 2) 

develop different types of measures based on an alternative conceptual framework 

(Kwan, 1998).

Three types of information are commonly necessary for spatial analysis: 

location, attribute (characteristic), and topography. Spatial analysis focuses on 

interrelationships that are recorded in the location data plus attribute data.
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Quantifying these locations allow spatial features to be geographically referenced and 

mapped. Quantifying attributes facilitates the identification and analysis of spatial 

relationship distributions (Chou, 1997). Whereas regression analysis models typically 

have been built to explain the distribution of phenomenon (dependent variable), 

location and attribute data can be studied to understand spatial distributions and 

interrelationships of people with disabilities (Chou, 1997). Given these conditions, 

actor-network theory has been applied in attempts to further understand spatial 

relationships. Actor-network theory (Law, 1994) contains three assumptions or 

characteristics:

• Agents vary in size from individuals to large organizations,

• Actors have relationships which assume various patterns that may form, 

evolve, or dissipate, and

• The belief that the social world is fragmented.

The actor-network framework first requires that agents vary in size from individuals 

to large organizations. This characteristic is achieved through studying the complex 

network in which individuals with disabilities are involved; their family members, 

support staff, and advocates. In addition, the relationship between people with 

disabilities and the human service system is a complex maze of organizations and 

funding bodies ranging in scope and responsibility would be studied as well.

The second characteristic examines the relationships of actors that form, 

evolve, or dissipate. This can be addressed through the complicated linkages evident 

in obtaining human services. The third characteristic is analysis of the fragmented
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social order or environment. Murdoch (1995) stated that within the actor-network 

paradigm strength is a continuous outcome of the actor’s power. The third 

characteristic is conceived as a set of loosely related pieces that have resulted from 

countless attempts at producing networks. Some of these networks are likely to be 

successful while other networks are not.

The construct of focusing the unit of analysis on the individual, and his/her 

physical presence, has increasingly been realized as a basis for reflection (Parr,

1998; Dorn & Laws, 1994). Turning the focus of attention toward the individual as 

the center represents a pivotal shift from traditional planning methodologies.

Planning human services for people with disabilities in areas such as housing and 

employment services have infrequently considered the individual’s spatial location. 

This locational element may impact key players in the planning of the individual’s 

future.

Traditional approaches have been primarily problem based, with limited 

consideration given to the individuals strengths, desired outcomes, abilities and 

preferences (CARF 1997, Accreditation Council 1993). As employment, educational, 

housing and other service options become increasingly community based then 

consumer-driven approaches sensitive to location data have the potential to increase 

in importance.

Point Pattern Analysis

Spatial analytic methods which focus on relationships based upon coordinates
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is point pattern analysis (PPA). PPA is often the first step in identifying whether 

some factor or variable is causing patterning (clustering). Identification of such 

patterning provides the first order statistics in spatial analysis (Cressie, 1993). 

Measures such as kemal estimation and nearest neighbor index (NNI) provide an 

initial point pattern analysis within a spatial framework. Kernel estimation measures 

a distribution’s multivatiate probability density (Bailey & Gatrell, 1995) within a grid 

system, whereas NNI assesses the spatial dispersion based on the location of nearest 

distance to similar features (Clark & Evans, 1954). NNI provides a method for 

studying the degree of spatial dependence in point patterns through the examination 

of the observed distribution of one or both of the nearest neighbor distances (Bailey 

& Gatrell, 1995). NNI assumes the average distance between points in a clustered 

pattern is less than in a scattered pattern. A small NNI value (near zero) indicates a 

clustered pattern while a larger value (approaching the theoretical maximum of 

2.1491) signifies an increasingly random pattern. Another statistic which measures 

the degree of spatial autocorrelation commonly used in point pattern analysis 

included Moran’s I. This statistic can further be decomposed from an overall value to 

individual observations for each case. These decomposed values are referred to as 

local indicators of spatial association (USAs). Point pattern analysis has the 

additional advantage of requiring only location and attribute data for analysis.

Support for Research Hypotheses

Availability of literature concerning the research hypotheses are derived from
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the current literature, particularly from the areas of developmental disabilities, urban 

planning and geographical analysis.

Hypothesis 1: A random pattern o f locations (lack o f spatial autocorrelation) as 

identified through statistics such as Moran's I, provides a promising approach for 

measuring physical inclusion.

Moran's I, requires interval-scale observations and is useful in describing the 

spatial patterns of distributions. Moran’s I is essentially a Pearson product-moment 

correlation coefficient modified to account for a spatial weight matrix (Getis, 1991). 

Values may range from -1 to 1. A high value (approaching 1.0) indicates a clustered 

pattern, while a low value (approaching -1.0) indicates a scattered pattern. A value 

near zero indicates randomness. As individuals become more included in their 

communities the desire is for the patterns to approximate zero (0). The Moran's I 

formula is included in Appendix 1.

Point pattern analysis can provide a valuable framework for the assessment of 

community inclusion. This process analyzes spatial patterns which are illustrated in 

the distributions of geographic objects represented as point features on a Cartesian 

coordinate system (Boots & Getis, 1988). Two conditions are necessary within this 

approach:

• each location under study has an equal likelihood of receiving a point; and

• selection of a location for a point has no influence on the selection of location 

for any other point.
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The objective is that there are no interaction between points (Diggle, 1983). The 

ideal pattern has been referred to as complete spatial randomness (CSR). The points 

in these patterns are zero-dimensional features, in which the only valid measures of 

point distributions serve as the frequency of occurrences in the pattern and respective 

geographical locations.

Hypothesis 2: As people with developmental disabilities have more established 

support systems and increased resources, the more dispersed they become in the 

community.

Support for this hypothesis is stated in the Rationale for Use of Variables section 

later in this study. It is believed that the more the individual is involved in planning 

his/her future, the more developed the individual's social support network will be in 

the community. Additionally, as the individual increases his/her social and financial 

resources, additional housing choices become available. The increase in options leads 

to greater dispersion.

Underlying Assumptions

Numerous assumptions can be identified for the context in which to conduct 

this proposed research, including:

• Random, and to a lesser extent stratified, distributions in housing patterns as 

an indicator of inclusiveness.

• Higher number of trip rates indicates a higher level of community inclusion.
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• Larger and spatially united systems interact with other systems in proportion 

to their size with a higher frequency. This is a theoretical basis of gravity 

modeling.

•  Consumer choice making may include persons (parents, guardians, support 

coordinators, etc.) in addition to the individuals with developmental 

disabilities.

• Allies who best know the persons with disabilities have been historically 

ignored in traditional planning processes compared with the level of 

involvement in person-centered planning processes.

• Person-centered planning processes represent an appropriate paradigm for 

examining decentralized person-focused services planning.

• Decentralization of services, while more fragmented, have produced 

situations which better address individual need.

•  Decisions involving people with disabilities are best made by that individual 

or in conjunction with their allies.

•  Community inclusion is used interchangeably with physical inclusion 

throughout this research.

•  Trip rate frequency is an indicator of community (physical) inclusion.

Limitations

Several limitations can be identified concerning procedures and applicability. The

primary limitation centers on the use of a point pattern analysis versus a network path
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analysis. While a network path analysis could potentially account for greater 

measures of accessibility to services used by the individual, three problems arise. The 

first concerns the assumed identical levels of accessibility within zones by 

individuals, even though this would be unlikely (Kwan, 1998). The second problem 

involves trips which may occur as sequential activities during a person’s daily 

activity rather than a single trip (Hanson, 1980). Third, and potentially the most 

problematic, concerns of spatio-temporal constraints which may limit opportunities 

in the environment for the identified population (Landeau, Prashker, & Alpem,

1982). Other limitations include:

• Generalizability is limited given that the unit of measure is one organization and 

the size and homogeneity of the sample (people with developmental disabilities 

who are residing in community-based settings).

• Individual service options may be limited due to income levels, person's 

awareness level of options, physical and/or attitudinal barriers.

• The area of study is primarily a suburban setting, and probably not representative 

of surrounding urban and rural districts.

Operational Definitions

Several of the concepts discussed in this proposed research require 

operational definitions. To facilitate a better understanding, common definitions for 

key concepts used throughout this research are presented below:

• centroid -  the central or mean location within a region based on a set of
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coordinates.

• community inclusion - the affirmation, promotion and support of all people 

with developmental disabilities, of any age, into every aspect of life and into 

every area of society. Levels of inclusion as defined for this study focuses 

upon physical issues which may be indicated by trip rates to 

services/activities in the community or by random patterns of housing. 

Inclusion means that every person, regardless of disability, can be included 

with people who do not have disabilities while still having his or her own 

needs met (Murphy & McCord, 1998).

• correlogram -  a graphic representation of spatial dependence in attribute 

values from their mean.

• developmental disability - two definitions will be used. The first is the 

presence of mental retardation and may have a coexisting disability such as 

autism, epilepsy, or cerebral palsy. The determination of a developmental 

disability for this research is determined through the diagnosis by the 

organizational setting. This terminology has been included because the 

majority of the individuals entered the service system under this definition. 

The second definition is a physical and/or mental impairment that is 

manifested before age 22, is likely to continue indefinitely, and likely will 

result in substantial functional limitation in several major life activities, 

including self-care, receptive and expressive language, learning, mobility, and 

independent living.
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• earned income - for this analysis this will consist of monetary units the 

individual consumer earned through employment. The measure will be for the 

calendar year during which the data was collected.

• governmental support - typically will be monetary units received by the 

consumer during the calendar year in which data was collected, including 

income from entitlement programs such as Temporary Assistance to Needy 

Families (TANF), Supplemental Security Income (SSI), Food Stamp, etc.

• gravity model- the examination of the interaction between two places or 

entities relating to size, distance and importance. The relationship between 

the two entities corresponds directly to product and inversely to distance 

(Carrothers, 1956)

• the individual - the person receiving human services and the unit under study. 

This is used interchangeably with the term “person.”

• kernel estimate - exploratory approach to estimate the events per unit area 

(housing) within a region.

• key stakeholder- individuals including family members, friends, and people 

most directly involved in the person’s daily activities.

• nearest neighbor index (NNI) - a measure of spatial pattern in point pattern 

analysis based on the distance between each point and the nearest neighboring 

points. As values increase from 0.0 to 2.141, patterns range from clustered to 

scattered.

• person-centered planning - is a methodology that individuals and their
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supporters can use to think about and plan for the future. The process grew 

from a concern that professionals working in government-funded 

organizations were often unable to provide the personal commitment that 

people value, as they make decisions about their future.

• point pattern analysis -the analysis of data for spatial patterns in which the 

distributions are one dimensional points. The data set consists of a series of 

point locations in some study region in which events of interest have occurred 

(Bailey & Gatrell, 1995).

• postmodernism- a sociocultural condition that is reflected by decentralization, 

is articulated through certain features of economic and social change which 

contribute to the socio-spatial dialects of the urban environment. (Knox,

1993).

• quadrat analysis - the partitioning of a region into subregions. The analysis of 

spatial phenomena, where quadrats are constructed and used to define 

geographic units. Quadrats may be of any size and shape. These quadrats may 

be placed randomly or regularly to form a grid of the area under investigation 

(Chou, 1997).

• spatial autocorrelation - measure of the extent to which the occurrence of an 

event in one area (housing) is influenced by the distribution of similar 

features (housing) of a neighboring area.

• spatial dependence -  second order effects resulting from the spatial 

arrangement of observations; includes effects from neighboring areas. Spatial
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autocorrelation and spatial association are forms of spatial dependence.

•  variogram (semivariogram) -  graphic representation of observations from

their mean values at different locations, indicating how these values co-vary.

Rationale for Use of Variables

Several independent (explanatory) variables are used in this project. The 

point pattern procedure uses location of individuals’ residences as the independent 

variable. The regression analysis includes; a) level of support system in planning, b) 

proportion of earned income relative to total income, and c) number of non-related 

persons living with the individual. The rationale for the independent variables in the 

planned multiple regression is discussed below.

Variable I. People with developmental disabilities who have a higher level of 

support systems/networks in planning for their futures have greater levels of 

community inclusion.

Including this variable was based on the assumption that an individual more 

involved in planning for his/her future would have a more involved support network 

in the community. Indicators will be limited to those assessing structural elements in 

the planning process, such as the number of unpaid staff attending the individual’s 

planning meeting. The maximization of resources and utility for people with 

developmental disabilities has recently received increased attention through a variety 

of individualized planning models.
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Several individualized planning models have been established including 

“lifestyle planning” (O’Brien & Lyle, 1987), “personal futures planning” (Mount, 

1987; Mount & Zwemik, 1988), ‘The McGill Action Planning System”

(Vandercook, York & Forest, 1989), and “whole life planning” (Butterworth,

Hagner, Hikkinen, DeMello & McDonough, 1993). O’Brien and Lovett (1993) noted 

the commonality shared by these approaches. These commonalities may be expressed 

as including; structural, interpersonal skills, and systemic factors.

The Council on Quality and Leadership in Supports for People with 

Disabilities (formerly The Accreditation Council) has adopted shifting the focus of 

outcomes to individual achievements for persons with disabilities. This accrediting 

body changed their definition of quality from organizational compliance to 

responsiveness to people (Gardner, Nudler, & Chapman, 1997). Balcazar, MacKay- 

Murphy, Keys, Henry, and Bryant (1998) noted that staff of human service 

organizations who had implemented community inclusive practices exhibited high 

levels of adherence to the values of inclusion. These same staff had significantly less 

knowledge of and expressed less organizational adherence to providing consumers 

with the opportunities to make choices.

Individuals and groups have adopted person-centered planning strategies by 

moving through a series of stages (Roberts, Becker, & Seay 1997). Indicators 

measuring performance became increasingly popular with funding organizations 

(Michigan Department of Community Health, 1996) as indicators measuring 

conformance with regulatory and funding requirements continue to focus on process
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implementation. Person-centered indicators were limited to those assessing 

structural elements in the planning process (ie. having the individual served select 

time, location, agenda of the planning meeting). Measures related to self- 

determination will not be utilized because the purpose of this variable is to identify 

support of a social network, not individual empowerment.

Variable 2. People with greater percentages o f earned income have significantly 

higher levels o f community inclusion.

This variable is based on the assumption that as individuals become 

employed in the competitive job market they expand their social network. This 

expansion of the social network introduced the availability of housing choices. 

Furthermore it was included because it is believed that those individuals with a 

greater percentage of income from the competitive job market would have 

established a greater network of support from the community. A proportion, with 

non-entitlement income in the numerator and total income in the denominator, was 

obtained for each person in the sample. Current wealth was not entered.

Variable 3. The level o f community inclusion varies given the number o f people with 

and without disabilities with whom the consumer resides.

The final independent variable (number of people residing with the 

individual, with and without disabilities) was hypothesized to indicate that the fewer 

the number the greater the level of inclusion. This will further be explored by number
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of individuals with whom the individual resides who do not receive services from the 

setting. Research has indicated that a shift from large residential settings to smaller 

ones has been occurring for the past two decades. As of 1997,32.4% of people with 

developmental disabilities receiving residential services in non-family settings were 

living with three or fewer persons (Anderson, Lakin, Polister, & Prouty 1998).

This variable is purely exploratory as current literature provides little 

evidence as to whether the number of unrelated individuals living with the individual 

would increase or decrease the level of community inclusion. Data will be collected 

regarding whether people living with the individual have disabilities or not.

However, having a person with disabilities residing with an individual without a 

disability suggests the likelihood of a greater level of community inclusion.

Demographic/Control Variables

Gender and age of each person in the regression analyses were included to 

ascertain whether these demographic features influenced or created areas of spatial 

dependency.

Use of these independent (explanatory) and control variables concurs with 

Les & Maher’s (1998) assertion supporting the need to assess within area housing 

diversity rather than between area variation. The use of proportion of earned income, 

level of support in the individual’s planning meeting, and number of people with 

whom the individual resides will more precisely gauge inclusion and integration of
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people with disabilities. All but one of the independent and control variables was 

entered into the two planned logistic regressions. The sole independent variable 

omitted was number of people residing in the person’s house in the logistic 

regression for housing type.

Dependent Variables

Two sets of regression analyses were performed; multiple and logistic. The 

local indicators of spatial association (LISA) were calculated for each of the housing 

locations and used as a dependent variable. Each LISA (Anselin, 199S) represents a 

decomposed value obtained from the global indicator of association. Each LISA 

satisfied two requirements; each observation provided an indication of spatial 

clustering of similar values surrounding that observation, and the sum of all USAs 

was proportional to the global indicator of spatial association.

These USAs were obtained using SpaceStat software by first generating arc 

distances, followed by a spatial weights matrix. Development of the spatial weights 

matrix takes into account the spatial arrangement of the observations, a 

distinguishing characteristic of spatial data analysis. Nonzero elements in this 

weights matrix reflect potential interaction between two observations. Finally nearest 

neighbor index values for each individual’s five nearest neighbors were compiled. In 

the second regression, quadrat counts for 20 grid cells were used as the dependent 

variable.

The second analysis involved logistic regression. In this analysis the
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dependent variables were presented for two dichotomous situations. The first 

represented whether a person lived alone (independent or semi-independent home) 

versus a dependent living situation. The second logistic regression used whether an 

individual had any earned income or not as the dependent variable. Within spatial 

analysis logistic regression aids in determining the eventual model structure and may 

identify significant variables (Chou, 1997). Within this framework distributions are 

treated in a probabilistic manner.
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CHAPTER THREE 

METHODOLOGY

Three elements of spatial analysis previously discussed (location, attribute, 

and topography) were identified. The quantification of location allowed spatial 

features to be geographically referenced and mapped. Concurrently quantification of 

attributes facilitates the identification and analysis of spatial relationships. Various 

questions, instruments, and statistical procedures as summarized below will be used 

in the analysis.

Table 1: Summary of Approaches

QUESTION DATA SOURCE STATISTIC

Is the distribution of housing patterns for 
people with developmental disabilities 
subject to spatial autocorrelation?

Address information 
(place of residence)

quadrat analysis using 
index of dispersion test.

Is the distribution of housing patterns for 
people with developmental disabilities, 
random, systemic, or clustered?

Questionnaire, and 
address information 
(place of residence)

Correlogram, 
semivariogram and 
Moran's 1

Do people with developmental disabilities 
who have more involvement in planning for 
their futures, have greater levels of 
community inclusion?

Questionnaire 
(number of non paid 
people at meeting)

multiple and logistic 
regression analyses

Do people with a greater proportion of their 
income from non-governmental sources 
have greater levels of community inclusion?

Consumer record 
(proportion of earned 
to total income).

multiple and logistic 
regression analyses
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When effects of level of support and type of 
income are factored out, are housing 
patterns randomly distributed?

Income Records 
Questionnaire

multiple regression and 
Moran’s 1

How does the number of people who have 
disabilities residing in the same household 
affect the measure of autocorrelation

Questionnaire 
(number of people 
with disabilities in 
household)

k-means cluster, 
discriminant analysis, 
and semivariogram

Setting

The case management organization from which the sample was drawn had 

been established to move people with developmental disabilities from institutional 

settings to community based settings. Services are provided in a suburban 

community of a large metropolitan area. This private not-for-profit organization was 

established by the state’s department of mental health in 1972 and became privatized 

within the past decade to provide services to people with developmental, physical, 

health or psychiatric disabilities.

These individuals currently reside in a variety of community based settings. 

The types of homes include supported living, shared lives, foster and adoptive 

families, and small group homes. This organization provides coordination of services 

to the individuals within the community. As of 1998, the organization has created 

more than 300 supported living/shared living units, 300 small group homes, and 400 

family foster homes.

Target and Accessible Population

The target population included people with developmental disabilities who
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have moved or are planning to move into community based housing. People 

receiving services had a diagnosis of mental retardation and may have an additional 

disability such as autism, epilepsy, or cerebral palsy. These individuals are within a 

system of care which has been shifting to a consumer-driven approach to service 

delivery. Approximately 2,300 individuals receive services from the identified case 

management organization.

Sample

From this accessible population a sample of 86 were randomly selected for 

the spatial and logistic regression analysis. For people who do not desire 

participation, additional people were selected until a sample of 86 was obtained. 

Males comprised 56 % (n=47), and females 44% (n=37) of the sample. These ratios 

were consistent with the gender ratios of the organization’s entire population.

Because the sample was predominately white (92.9%) statistical procedures using 

race/ethnicity as a factor were not conducted.

Data were collected on a sample of 327 for the spatial autocorrelation portion 

of the research (with complete data on 296 individuals). The samples were drawn 

from a pool of consumers from this same organization. Data for sampling was 

collected on the Cross-Reference form (study number by case number, Appendix 2) 

and the Autocorrelation Data Form (consumer addresses and number of persons with 

a disability form. Appendix 3).
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Instruments

1. Questionnaire

Designed specifically for the following research. The instrument requests 

information from consumers or organization staff who maintain records of the 

individual. Specific information gathered included location of current domicile, level 

of mobility, number of individuals residing in that person’s home, and other 

demographic information (Appendix 4).

2. Income Records

The second instrument, income records, collected income data on each 

sampled person. These records were used to quantify income that each individual 

received during the most recent calendar year. Measures relating to earned and total 

income (including governmental and earned) were obtained. The variable, proportion 

of earned to total income, was calculated by dividing earned income by total income. 

Prior to the measurement period, preliminary income accounts were developed for 

eight individuals to determine whether these accurately reflect the economic activity 

of the study cohort. Income records were revised accordingly. The preliminary 

income records for the data collection period included a) earnings by type of income, 

b) governmental income supports, and c) total personal income. Please refer to 

Appendix S.
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Prospective Power Analysis

The desired sample size was derived from an Anselin & Keleijian (1997) 

suggestion, based on Monte Carlo simulations, that the proper median samples 

(n=81) with normally distributed error terms achieves the asymptotic form of 

Moran’s I  test based on independent variable residuals. The same study indicated 

that the test possesses good overall power, but may under-reject the null hypothesis 

when it is in fact true with a smaller sample (N=48). This sample size for both the 

autocorrelation analyses and multiple regression was consistent with that suggested 

by Cohen (1992) for medium effect sizes of .30 and .15 respectively.

Procedures

Research activities conformed to all applicable federal, state, and university 

policies and procedures. This included Wayne State University’s Investigative 

Review Board (approval Appendix 6) and other organizational approvals within the 

research setting as necessary. Compensation for the individuals and informed consent 

followed all applicable federal, state, and university standards. Eighty-six individuals 

were randomly selected from the accessible population using a table of random 

numbers for the regression analyses. Data was missing on three individuals leaving 

an effective sample of 83. The sample for the autocorrelation procedures included 

327 individuals, with 31 cases having missing data, for an effective sample of 296. 

Data collected included their residence and number of non-related people (with 

disabilities). Following random selection, research procedures included:
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1. collecting data at the individual consumer level,

2. mapping of this data in a two dimensional space,

3. performing autocorrelation analysis of housing locations using 

quadrat analysis and goodness-of-fit tests,

4. creating local indicator of spatial associations (LISA) for use as 

dependent variable in the multiple regression analysis,

5. performing regression of three explanatory variables,

6. performing logistic regression of three explanatory variables, with two 

dependent variables

a) whether the person needed assistance with mobility

b) whether the person resided in independent living home,

7. assessing influence of control variables in both regression procedures,

8. conducting k-means cluster and discriminant analyses to assess 

whether homes were spatially dependent based on number of people 

residing within each location, and

9. plotting the residuals (differences between observed and predicted 

values) to further identify any spatial patterns.

Data Collection

Data was collected from various sources, including consumer agency records, 

a brief questionnaire, and review of annual planning meeting records with the 

consumer’s supports coordinator (case manager) or medical records department

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



41

personnel. Data concerning the income types and levels for the income records was 

obtained from the current records of the consumer located in the medical records 

office of the organization.

Information on the individual, including both location and attribute 

information, was collected through interviews with records department personnel 

and/or supports coordinator. This included all information identified in the 

Questionnaire. Data relative to Income Records was obtained through record review. 

Information was collected through a brief interview with staff to check for reliability.

Mapping o f Data

The use of geographical information requires the use of a two dimensional 

space. Cartesian coordinates, with longitude and latitude values related to each 

individual's home, were plotted with Maplnfo software. The Michigan Metropolitan 

Information Center at Wayne State University (MIMIC) mapped this address data to 

provide the coordinates of the individual’s residence (address matching). Data on 

longitude and latitude were collected to four decimal points; however, to assure 

confidentiality only one decimal point has been reported on the attached raw data.

Data was initially plotted into one square mile cells. However, due to the 

sample size this created too many cells for effective data analysis. To resolve this 

problem, 30 cells of equal size were created (a six by five grid). The internal twelve 

cells, consistent with currently appropriate methodology, were used in the 

autocorrelation analysis. Cells located on the edges of the region were not entered
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into the analysis, but were used solely to obtain measures of autocorrelation for the 

internal cells. To assure accuracy of the longitude and latitude coordinates, a map 

with both addresses and coordinates was used to check reliability on ten addresses. 

All checks were consistent with the data provided.

Data Analysis

Various descriptive and inferential statistics provided the basis for the data 

analysis. Quadrat estimates (Bailey & Gatrell, 1995) for the purpose of identifying 

autocorrelation were obtained using both rook and queen methods. First a grid was 

overlaid on the study region. The rook method averaged the cells immediately above, 

below, to the right and left of the cell under investigation. The queen method 

averaged all of the surrounding cells for comparisons to the cell under investigation.

A goodness-of-fit test was used to determine whether surrounding grid cells induced 

spatial autocorrelation. Probability plots (G-hat), including 95% confidence 

envelopes, were developed to identify patterning in distancing trends.

Following the quadrat analysis, logistic and multiple regression procedures 

were implemented using Statistical Package for the Social Sciences (SPSS) version 

8.0, Systat 9.0, and SpaceStat software. Monte Carlo simulations were performed 

with Systat 9.0 and SpaceStat software. Developing local indicators of spatial 

association (LISA) as the dependent variable for the regression analysis first required 

the creation of a spatial weights matrix, using SpaceStat software. Statistics 

calculated included Moran's I  for both distance bands and nearest neighbor indexes.
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A standard logistic regression procedure that included which independent 

variables would be entered into the equation prior to the analysis was used for 

exploratory and explanatory purposes. This approach attempted to explain as much 

variance as possible given the predetermined variables in the analysis. These 

variables included: level of support system, number of unrelated persons living with 

the individual, and proportion of earned versus total income.

A regression approach was chosen rather than analysis of variance because of 

its greater flexibility in nonexperimental settings and its ability to more readily 

accommodate both qualitative (discrete) and quantitative (continuous) independent 

variables (Keppel & Zedeck, 1989). The logistic regressions followed an enter 

method for the independent variables. For the multiple regressions, first and second 

order spatial effects were analyzed. First order spatial effects relate to the mean value 

of the process in space (dispersion pattern) and are large or global in scale. Second 

order effects resulted from the spatial correlation structure or spatial dependence. 

These frequently were the deviations in the values of the process. These succeed each 

other into neighboring locations, and were considered small-scale (local) effects. All 

statistical calculations were performed on a Gateway microcomputer with a Pentium 

II microprocessor. Results are presented in tables and charts for ease of presentation.

When the research was first proposed, outliers were going to be adjusted by 

using L-estimators and M-estimators (Wilcox, 1996). However, the decision was 

made to retain these values because within spatial analysis these observations 

potentially provide information concerning possible spatial dependence and
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interaction (Anselin, 1999).

Monte Carlo Simulations

Simulations for assessing the robustness of the Moran's I were conducted. 

These simulations identified the utility of the statistic with the smaller 83 person 

sample. The method followed Yung and Chan’s (1999) three-step procedure, 

including defining a pseudo-population, resampling, and evaluation. Power issues 

similar to those addressed in Anselin & Kelejian (1997) were studied. Simulations 

were performed using Systat 9.0 and SpaceStat software. Runs of 999 drawn from 

the sample of 84 were performed for independent and control variables that could 

potentially be spatially autocorrelated.

Scales of Measurement

For the independent (explanatory) variables, data related to income support (a 

proportion of non-entitlement income to total income), number of non-paid persons 

at the individuals planning meeting, and number of non-related individuals residing 

with the person all involved ratio data. Dependent variables relating to the LISA 

statistic were also ratio. In the logistic regression analyses the dependent variables, 

whether the person resided in an independent home and whether the person needed 

assistance with mobility were nominally and dichotomously scaled.
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Input Data Format

Data was inputted to SPSS 8.0 software in a Windows 95 environment. From 

this program data was analyzed in the other software programs. A grid of variables 

on which data was collected by individual respondent was maintained. This method 

of proximity analysis (Chou, 1997) was not the sole spatial analysis, but rather was 

used to generate information concerning spatial properties for further investigation. 

To facilitate data entry, information from the above three sources was compiled in a 

chart similar to the one identified in the Variables section. Data were analyzed 

through two forms of regression (standard linear and logistic) and exploratory spatial 

data analysis (ESDA), and k-means clustering and discriminant analysis 

classification techniques.

Research Design

The study resembled a Post-test Only Design (Campbell & Stanley, 1963).

The design accounted for moderator variables (proportion of earned income relative 

to total income, and degree of person-centered planning) and other treatment 

variables when examining their impact upon the relationships between the 

independent and dependent variables (Vockell & Asher, 1995). Within a spatial 

analytic framework, the research reflected a location-given design in which data 

included attributes augmented with locational information (Anselin, 1999). 

Covariance analysis on subject variables was used for the number of unpaid people at 

the planning meeting, and number of persons living with the individual.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



46

Variables

Application of spatial analysis techniques typically requites three types of 

data sources; topography, attributes, and location. However, within a point-pattem 

analysis this requirement may be reduced to two data sources, location and attribute 

(Hubert, Golledge, Costanzo & Gale, 1985). Prior to identifying variables, it is useful 

to reintroduce data types. Below are brief operational definitions.

• Location: the point at which the individual resides.

• Attributes: include levels of support in the planning processes occurring with

the individual, proportion of income from non-governmental sources, and 

number of persons residing in the individuals home who do not receive 

services from the agency.

Independent Variables

1. Income records to identify whether support from total (governmental and earned 

income) and earned income:

• Variable I (VI), Annual Earned Income (eamedin)

• Variable 2 (V2), Earned Income divided by Total Income (coeffinc).

2. Number of persons residing in the individuals home:

• Variable 3 (V3), Number of people residing in home (homesize). This only 

counted people with disabilities.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



47

3. The degree that people (not paid staff) participated in the planning meetings. In the 

data analysis this is identified as:

• Variable 4 (V4), Unpaid Persons Attending Planning Meeting (nonprom).

4. Several control variables were entered into the analysis. These included gender, 

age, level of disability, and whether the individual needed assistance with mobility.

• Variable 5 (V5), Gender (gender)

• Variable 6 (V6), Age (age)

• Variable 7 (V7), Level of Disability (level)

• Variable 8 (V8), Needs Assistance with Mobility (mobility).

5. Mapping the individual residences required plotting information into a two 

dimensional Cartesian coordinate system. MIMIC at the College of Urban, Labor and 

Metropolitan Affairs at Wayne State University provided longitude and latitude 

measures.

• Variable 9 (V9), x coordinate (x cor)

• Variable 10 (V10), y coordinate (y cor).

Dependent Variables

Home type and whether the individual had earned income were entered as 

variables for the logistic regressions. For these dichotomous situations, its was 

specified as whether the individual lived alone or with other people, and whether the 

individual had any earned income or not (variable 8) for the logistic regression
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analyses of the 83 individuals.

• Variable 11 (V11), hometype.

• Variable 12 (V12), eaminco.

Four additional dependent variables entered into the two regression analyses. In 

the spatial analysis, local indicators of spatial association (LISA) were calculated for 

each of the 83 people in the study (one value could not be computed due to missing 

locational data). These USAs resulted from the decomposition of the global 

indicators of spatial association in the autocorrelation portion of this study. Distances 

from group centroids were calculated using discriminant analysis. Groups were 

defined based on home size. Data from these variables were compiled into a chart 

(Appendix 9, Regression Data).

• Variable 13 (V13), overall local indicator of spatial association (USA)

• Variable 14 (V14), USA for home size

• Variable 15 (V15), USA for number of people at planning meeting

• Variable 16 (V16), local Moran statistic

•  Variable 17 (V17), distances from group centroids.

Control of Extraneous Variables

The greatest concern related to extraneous variables is that some participants 

could be chosen for the process because they had participated in a given planning 

meeting. This problem will be addressed through random selection from the
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accessible population. The experimental design chosen assured that participants had 

an equal and non-zero chance of participating. Another possible source of error 

includes the bias of the individuals who may assist the individual complete the 

questionnaire.

Internal Threats to Validity

Campbell and Stanley (1963) identified eight threats to internal validity and 

four threats to external validity. The internal threats include; history, maturation, 

testing, instrumentation, statistical regression, selection bias, mortality, and 

interaction o f these internal threats. External validity threats which were controlled 

for included; reactive and interaction o f testing, reactive factors to selection, 

multiple treatment effects, and reactive effects to experimental arrangements.

Each of the internal threats to validity was addressed. History was addressed 

because the design collected data during only one time period. Maturation as an 

internal threat was likewise addressed because of random selection. Maturation was 

not a threat because it was not possible that during the course of the study individuals 

could be introduced to new material.

Testing was accounted for because no pretest was administered to any of the 

people involved in the study. Statistical regression has been addressed as an internal 

threat to validity through the process of random selection from the accessible 

population. Because only one measure will be obtained, the likelihood of statistical 

regression occurring was reduced. Instrumentation was not expected to be an
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internal threat because the instrument will be consistently administered. Selection 

bias and mortality will not be problematic to internal validity because of random 

selection and the single time of data collection. Interaction o f the previous threats is 

the final internal threat. Because the other threats have been addressed and 

minimized interaction effects had been minimized.

The four external threats were controlled for by the use of random selection 

from the accessible population. Because the sample was selected from a population 

which had been institutionalized, the sample likely will demonstrate an aggregated 

higher level of disability than the general developmental disability population. 

External validity is necessary for the ability to generalize the findings of the 

experimental procedure to the accessible population. The first threat, reactive and 

interaction effects o f testing, is addressed by the use of a Posttest Only Design.

The next two threats to external validity are not as clearly controlled for, but 

the use of random selection assisted in minimizing the effects. Reactive effects o f 

selection was an external threat which was largely controlled through the use of 

random selection. The third external threat, reactive effects o f experimental 

procedures, was partly controlled for by random selection. The final threat to 

external validity, multiple treatment exposures, was controlled for because data was 

collected for only one time period.

Non*respondent Bias

Non-respondent bias was addressed through the use of random selection. If an
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individual refused involvement in the data collection process, a replacement 

respondent from the master list was randomly selected. This process continued until 

the planned sample size was reached. Non-respondent bias was not problematic 

because all individuals from the two-county region already entered into the database 

were included. Because the sample from the accessible population had only one time 

period for data collection, a complete sample was assured with immediate 

replacement for non-respondents.

Instrument Reliability and Validity

Validity concerning place of residence, income records, non-paid persons at 

the individual’s planning meeting, and number of people residing with the individual 

was not problematic because data was collected directly through a record review. It is 

assumed that reliability was high due to the organization’s need to conform to 

various governmental and funding sources. Location coordinates were checked with 

a map for ten of the pairs to assure accurate plotting. All ten of these plots upon 

visual inspection appeared correct.

Statistical Hypothesis

The null and alternative statistical hypotheses for tests involving 

autocorrelation were:

Ho: p -  0 

Hi: p  * 0 .
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Where Ho represents the null and Hi represents the alternative hypothesis. The null 

and alternative hypotheses for the regression equations were:

Ho: B = B =. . .=B  = 0
I 2 k.

Hi: at least one B # 0 .
/. 2, ...k

All statistical procedures were performed with nominal alpha set at .05 unless 

otherwise stated. This level was set so that the relative power would remain at an 

appropriate level.
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CHAPTER FOUR 

RESULTS

Descriptive Statistics

Of the initial sample of 327 drawn from the consumer list located at the 

organization, data was missing on 32 individuals. This was primarily due to 

hospitalizations and issues such as the person only receiving support services. 

Therefore the effective sample for the autocorrelation part of the study included 295 

locations. The size of these homes ranged from one person to eight persons with 

disabilities living in a residence. The mean home size was 4.56, with a median of 5.0, 

and a mode of 6.0 persons. Please refer to Table 2 for a summary of descriptive 

statistics of the housing size.

Table 2: Number of Persons in Home with a Disability

Freauencv Percent
Valid

Percent
Cumulative

Percent
Valid 1 12 14.0 14.3 14.3

2 2 2.3 2.4 16.7
3 3 3.5 3.6 20.2
4 13 15.1 15.5 35.7
5 22 25.6 26.2 61.9
6 31 36.0 36.9 98.8
8 1 -1.2 1.2 100.0
Total 84 97.7 100.0

Missing System 2 2.3
Total 86 100.0
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Table 2 further identifies the number of individuals in each household who 

had a disability. These figures were used as factors (clusters) in the k-means cluster 

analysis to more accurately gauge the geographic density and distances of people 

living in the respective communities who had a disability. The most common size of 

household was six persons (36.9%). Twelve (14.3%) individuals resided alone 

(independent or semi-independent housing as defined by the organization).

Total and earned proportions of income of the 86 study participants of the 

regression analyses are summarized in Table 3. Th proportion of earned income was 

highly variable as demonstrated by the standard deviation (.1391) being 

approximately twice the mean (.07639)

Table 3: Descriptive Statistics for Proportion of Earned Income

valid 84
Missing 0

Mean 7.639E-02
Median 2.Q00E-03
Mode .00
Std. Deviation .1591

Table 4 provides the number of non-professionals at the individuals’ most 

recent annual planning meeting by home size. Of the 86 person sample, complete 

data was obtained on 84 individuals. Parents, non-professional guardians, friends, 

and other non-paid people who support the individual and were invited by the
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individual were counted as non-professionals. Having one non-professional person at 

the planning meeting was the most frequent (45.2%) followed by having two people 

present (28.6%).

Table 4: People at Planning Meeting

Number of Non-orofessfonal Peookia t Plannina Meetina
Total0 1 2 3 4

Number 1 1 4 5 2 12
of 2 1 1 2
People 3 
Living in 2 1 3
Home 4 1 4 5 1 2 13

5 3 11 4 4 22
6 3 17 9 1 1 31
8 1 1

Total 10 38 24 9 3 84

Males and females comprised 56 % (n=47), and 44% (n=37) respectively of 

the sample. This breakdown of gender was consistent with the organization's overall 

ratios. Because the sample was predominately white as displayed in Table 5, none of 

the statistical procedures were conducted with race/ethnicity as a factor.

Table 5: Race/Ethnicity of Sample

Freauencv Percent
Valid

Percent
Cumulative

Percent
Valid white 78 92.9 92.9 92.9

African American 3 3.6 3.6 96.4
Latino 2 2.4 2.4 98.8
Asian 1 1.2 1.2 100.0
Total 84 100.0 100.0
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Table 6 identifies the range of disability. These levels were defined by various 

standardized intelligence and functioning tests administered by the organization’s 

psychologists. Many people needed assistance with mobility. This was defined as the 

person not being able to drive, transport self to daily activities or use public 

transportation. Forty-eight (57.14%) did not need assistance while 36 (42.86%) did.

Table 6: Level of Disability

Needs Asistance with 
Mobility

Total
needs

assistance

no
assistance

needed
Level of mild 8 14 22
Disability moderate 8 16 24

severe 11 7 18
profound 9 11 20

Total 36 48 84

Spatial/Point Pattern Statistics

Figure 1, representing the residential housing locations of persons with 

developmental disabilities, indicates the distribution of housing for the 

autocorrelation sample (n=295). Visual inspection of the map appears to indicate a 

mostly random pattern absent of hot spots. The cloud above the scatterplot represents 

the 95% confidence interval in which homes are expected to be located. The x-axis 

represents longitude, the y-axis represents latitude, and the z-axis home size. The 

grid represents a linear smoother. This smoother is the least squares plane, regressed 

on the data, that creates the best fit. Although the trend appears to have smaller
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homes in the southern and central portions of the region, this is minimal. One 

hundred twenty-seven different census tracts were represented, with a range of one to 

ten people residing in them.

Figure 1: Scatterplot (n=295)
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The scatterplot for the smaller sample (n=84) in the regression analyses is 

represented in Figure 2. Initial visual inspection of these plots likewise indicates 

random patterning or of lack of clustering.
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Figure 2: Scatterplot (n=84)
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Figure 3 presents a graphic representation of smoothing grids by home size, 

one to six person (only two eight-person homes were in the study and therefore not 

included). Six person homes were the most common (n = 120) size. Two distinct 

areas for the likely locations of one, two and six person homes resulted from the 95% 

confidence intervals produced during the data analysis.
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Figure 3: Smoothing Grids by Home Size
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Kernel estimates for housing locations are displayed in Figure 4. This kernel, 

or smooth histogram, estimates the probability density from the 295 the observations.

Figure 4: Kernel Estimates of Homes
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Two kernel curves are provided in Figure 5. These curves represent home 

locations of people without earned income (0) and locations of people with some 

form of earned income (1). People with some earned income appeared be located in 

the more densely populated areas of the region.

Figure 5: Kernel Curves of Homes by Presence of Earned Income

Autocorrelation Results

Quadrat estimates have been provided to ascertain goodness-of-fit using the 

actual counts in each quadrat and two methods used to measure spatial 

autocorrelation (rook and queen). A simple quadrat test for using complete spatial 

randomness (CSR) was performed using a chi-square approach. The results of the 

index of dispersion tests, Table 7, were not significant and indicate that the move 

from the actual quadrat counts (17.959) to the rook method (6.153) and finally queen 

method (4.155) produced continually lower values. This indicated that smoothing
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occurred and the absence of autocorrelation (Bailey & Gatrell, 1995).

Table 7: Index of Dispersion Data

ACTUALS ROOK QUEEN
N of cases 12 12 12
Minimum 1.000 5.250 5.375
Maximum 16.000 13.250 11.125
Mean 10.667 9.396 8.613
Variance 18.424 5.176 3.331

Chi-square values: actuals 17.959, rook method 6.153, queen method 4.155 
a = .05,11 degrees of freedom = 19.675

The semivariogram (Figure 6) represents nearest neighbor distances (based on 

longitude and latitude) with home size as the dependent variable. This represents a 

descriptive spatial dissimilarity measure over varying distances by home size for the 

295 observations. More specifically this provides an indication of the semi variance 

(y-axis) over distance. As distance increased to approximately .4 semivariance 

remained relatively constant. The plot tailed off at .4 because no measures exceeded 

this value.

Figure 6: Semivariogram by Home Size
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A correlogram (figure 7) was calculated to further identify autocorrelation. 

The correlogram indicated a degree of autocorrelation as nearby distances (<.l) but 

remained stable after greater distances. Co-located data likely contributed to the 

initial correlation.

Figure 7: Correlogram by Home Size
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Direction: 0.000000
Number of lags: 10
Lag distance: 0.096246
Lag tolerance: 0.048123
Angular tolerance: 90.000000
Maximum horizontal bandwidth: 0.096246

Normal probability plots of the distances from group centroids (Figure 8) and 

LISAs (Figure 9) demonstrate that few homes were grouped immediately near 

another. These plots further demonstrate that a few homes were widely dispersed at 

the other extreme. As distance increased from initial values, more random patterning, 

or lack of autocorrelation occurred. The extreme values (outliers) represent the three 

and four person homes that had LISAs and distances from group centroids in excess 

of the others. Generally, the distributions appear linear except for the lower and 

upper limits. This once again suggests the absence of autocorrelation.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



63

Figure 8: Probability Plot of Distances from Centroids (n = 295)
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Figure 9: Normal Probability Plot of Local Moran Values (n = 84)
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A uniform distribution appeared to result from the initial normal probability 

plot for local Moran values. A new probability plot using a uniform distribution 

command was performed. The resulting expected values are displayed in Figure 9.

Figure 10: Uniform Probability Plot of Local Moran Values
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Moran’s I statistics for both distance band and the nearest neighbor measures 

resulting from the Monte Carlo procedures did not reveal significant clustering for 

any of the variables (Table 8). None of the five independent or control variables were 

significant The nearest neighbor and distance band figures for proportion of earned 

income were (1= -.059, -.019; p=.212, .436), home size (1= .011, -.032; p=.327, .330), 

number of people at the person’s annual planning meeting (1= -.017, -.014; p= .255, 

.250), level of disability (1= -.027, -.013; p= .438, .222), and level of mobility (1= - 

.014, -.013; p= .074, .123) respectively. Each of the values for Moran’s I were small
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(between -.059 and .083), thus indicating the absence of significant spatial 

autocorrelation (values near zero indicate randomness). This suggests that the 

housing pattern is random.

Table 8: Moran’s Test for Spatial Autocorrelation

(empirical pseudo-■significance based on 999 random permutations)
DATA SET: REG
VARIABLE WEIGHT I MEAN ST.DEV. PROB
COEFFINC NN_5 -0.05913952 -0.012 0.057708 0.212000
HOMESIZE NN_5 0.0109708 -0.013 0.065921 0.327000
NONPROMG NN_5 -0.06253844 -0.017 0.064651 0.255000

LEVEL NN_5 -0.02733149 -0.013 0.062198 0.433000
MOBILITY NN_5 0.08333333 -0.014 0.063813 0 .074000
COEFFINC DB72 -0.019854 -0.010 0.033145 0 .436000
HOMESIZS DB72 -0.03184845 -0.012 0.036735 0.330000
NONPROMG DB72 0.006253425 -0.014 0.035375 0.250000

LEVEL DB72 -0.03873709 -0.013 0.035323 0.222000
MOBILITY DB72 0.02674059 -0.013 0.034391 0.123000

K-means Cluster and Discriminant Analyses

Distances from group (cluster) centroids were measured through k-means 

cluster analysis for the larger 295 person sample. Six clusters were identified (one 

person, two person, three and four person (combined), five person, six person, and 

eight person homes). Euclidean distances from group centroids generated from this 

process were used as a dependent variable in the 295 sample autocorrelation analysis 

(please refer to the data included in Appendix 13). Distances varied significantly by 

home size (F= 3.3112, df = 12, p=.0001), with the three and four person homes 

significantly different than the others. While distances from their group centroids 

gradually increased by home size, homes with three and four people did create a
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spike in the distribution. This spike indicates larger distances from group centroids 

than the other home sizes.

Multiple Regression Results

For the regression analysis local indicators o f spatial association (LISA) 

served as the dependent variable. Income from non-governmental sources (earned 

income), latitude coordinate, and level of mobility were the independent variables 

explaining a significant amount of variability in the dependent variable (B -  -.282, 

2.647, and 0788; two-tailed p = .000, .071, and .112 respectively). Although two p 

values exceeded .05, they contributed significantly to explaining variability. An R 

squared of .250 and p = .000 was obtained (Appendix 14). Only one geographic 

variable (latitude) was entered into the model. People who had stronger support 

systems, as indicated through the number of non-professional people attending their 

annual planning meeting and number of unrelated people with a disability living in 

the same home, were not significant and therefore not included in the regression 

model (p =.986, .819 respectively). As demonstrated in the Moran’s I test for spatial 

autocorrelation, effects of the individual’s support system in planning and type of 

income did not impact the random manner of housing patterns. A review of residuals 

did not indicate any further patterning.

As displayed in Table 9, proportion of earned income produced significant 

correlations (.01 level) between both number of people living in the home (-.403) and 

number of non-professional people attending their planning meeting (.345). Spatial
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dependence was further assessed through two separate one-way A VOVAs (Appendix 

14). Neither of the independent variables level of disability (F=  .110, p = .954) or 

home size (F = .56, p = .761) were significant.

Table 9: Correlations of Independent and Dependent Variables

Coefficient 
of Earned 
Income to 

Total 
Income

Number of 
People
Living in 
Home

Coefficient of Earned Pearson Correlation 1.000 -.403*"
Income to Total Income Sig. (2-tailed) » .000

N 84 84
Number of People Living in Pearson Correlation -.403" 1.000
Home Sig. (2-tailed) .000 .

N 84 84
Number of Non-paid Pearson Correlation .345" -.156
People at Planning Sig. (2-tailed) .001 .156
Meeting N 84 84
Local indicator of Spatial Pearson Correlation -.055 .044
Association Sig. (2-tailed) .621 .695

N 83 83

Logistic Regression Results

Further inductive analysis of the data using three logistic regressions, 

consistent with Chou’s (1997) approach, was performed for exploratory purposes. 

The two dependent dichotomous variables were type of home living situation: living 

alone (independent or semi-independent living) versus group living; and whether the 

individual had any earned income.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



68

First Logistic Regression: Type of Living Situation

In the first logistic regression analysis with home type is the dependent 

variable (independent living versus group home setting). The independent variable 

number of non-professional staff at the planning meeting did not explain a significant 

amount of the variability. Two other independent variables were included: proportion 

of earned income, and level of disability (B = 4.4063, -1.4914, R -  .1828, -.2305, 

and p = .0442, .0218 respectively). As the proportion of earned income increased, the 

more likely the individual was living alone in a single person home. Likewise, as 

level of disability decreased, the more likely the individual was residing in 

independent housing. Tests of the independent variable, number of people with 

disabilities living in that person’s home was subject to collinearity and was therefore 

not included in the procedure (please refer to the Logistic Regression Output in 

Appendix 14).

Second Logistic Regression: Presence o f Earned Income

The second logistic regression used earned income as the dependent variable. 

People who had any earned income versus people who only had entitlement income 

during the past year. Results indicated two independent variables “not needing 

assistance with mobility” and “number of non-professionals at the planning meeting” 

were significant (2? =-1.3331, -1.0858; R = -.1970, -.2836; and p = .0107, .0007, 

respectively). In none of the two logistic regressions did the control variables age, or 

gender have a significant effect in explaining statistical dependence.
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CHAPTER FIVE 

DISCUSSION

A goal of this research was to demonstrate that spatial analysis (and more 

specifically point pattern analysis) provides a potentially useful tool for organizations 

providing housing services to people with developmental disabilities. While 

measuring autocorrelation through complete spatial randomness (CSR) may be a goal 

of inclusion in an ideal world, certain needs such as access to public transportation 

may make this goal unrealistic. Therefore future evaluations at the local 

organizational level must be aware and sensitive to these exigencies. Conversely, 

some level of clustering may be a reasonable response to meet these demands.

Autocorrelation

Cumulative probability functions, with a 95% confidence interval, reveal that 

the organization’s approach of not locating another home within a certain distance of 

an existing home was indeed followed. No significant findings resulted from using 

the global Moran statistics for first order effects. This inductively implies that the 

organization’s objective of avoiding clustered patterns was successful.

While the results of the index of dispersion tests in the quadrat analysis were 

not significant, they indicate that the move from the actual quadrat counts, to the
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rook method, and Anally queen method produced continually less association. This 

suggestes that smoothing occurred and the absence of autocorrelation because 

surrounding quadrats did not increase the rates. As demonstrated in the 

semivariogram, autocorrelation exists to some extent in the middle range. This likely 

is attributable to the organization’s goal of not locating people within a certain 

distance of each other. Probability plots for both samples likewise indicated the 

absence of significant autocorrelation. The trend appeared to be linear except for the 

two extremes. These extremes are likely attributed to outliers. Visual inspection of 

residuals did not indicate patterning.

Results from the Monte Carlo procedures (999 random permutations) with 

the Moran’s I statistics for both distance band and the nearest neighbor measures) did 

not reveal significant clustering for any of the variables. Because each of the values 

for Moran’s I were small (range from -.059 to .083), statistically significant spatial 

autocorrelation did not occur. It is suggested that the housing pattern for people with 

disabilities was random and lacked spatial dependence.

K-means Cluster and Discriminant Analyses

An unexpected finding of using k-means cluster analysis to provide mean 

distances in the discriminant analysis was that larger homes had greater mean 

distances from their respective group centroids. These greater distances have the 

potential to indicate more isolation from the community at large. This was especially 

true for three and four person homes. Findings related to these three and four person
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homes should be viewed cautiously as this relatively small cluster was likely 

sensitive to outliers. This finding may be attributed to the possibility that larger 

homes tend to have their own transportation and therefore could be located further 

from public transportation and more dense population areas. Group centroids 

likewise indicated that all people who were living independently resided in the more 

densely populated portions (southern areas) of the two-county region. Using k-means 

cluster Euclidean distances from group centroids in this one study appeared to yield 

dissimilar measures of dispersion as did the LISAs. Conversely, greater dispersion in 

this case may be interpreted as isolation.

As discerned in the discriminant analysis, distances varied significantly by 

home size. Three and four person homes significantly different than the others. While 

overall distances from their group centroid gradually increased by home size, homes 

with three and four people did create a spike in the distribution. This spike may likely 

be attributed to outliers and the few homes (n = 14) with three people. The overall 

trend of larger homes being more physically dispersed than smaller homes can likely 

be attributed to the availability of their own transportation (vans).

Multiple Regression

Regression procedures to identify second order trends and locate spatial 

dependence yielded few significant findings. Proportion of earned income was the 

independent variable that most explained the degree to which people were physically 

included in their communities. This was initially demonstrated by the significant
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correlations (.01 level) between both number of people living in the home (-.403) and 

number of non-professional people attending their planning meeting (.345). The 

presence of one of the geographic coordinates (latitude) suggests the possibility of 

some underlying spatial dependence.

These expectations were based on two assumptions. First, the more included 

the person in the community, the more likely the individual would be residing with 

fewer people with disabilities. The second expectation was based on the assumption 

that the more included the person was in the community, the more likely that 

individual would have individuals (allies and supporters) who took an interest in that 

person. These people would therefore attend important life planning functions. The 

results further suggest that using LISAs as a dependent variable provides a 

conservative measure to assess the absence of physical inclusion.

The presence of number of non-paid people at the individual’s planning 

meeting (the independent variable) needs to be viewed cautiously in the logistic and 

multiple regression equations. Although this indicator potentially has value in 

predicting inclusion in a person’s community, use of person-centered planning 

methods are relatively new and have not been sufficiently integrated into the 

philosophical and operational procedures of organizations providing services.

Often people with disabilities had several family members present at their 

meetings regardless of their level of disability, earned income, or type of home in 

which they resided. This may be further explained by the possibility that those 

individuals with the most severe disability had similar levels of familial attendance
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as people with less significant disabilities. For future studies it is suggested that the 

objective could be to find spatial dependence factors and further define these 

variables for modeling.

Logistic Regressions

First Logistic Regression: Type o f Living Situation

As expected, when a person with a developmental disability had either a 

source of earned income or a less significant disability (s)he was more likely to be 

residing alone in either independent or semi-independent living. The source of earned 

income possibly afforded the individual the opportunity to obtain greater exposure to 

new experiences. Additionally, the extra income may have marginally provided the 

source for living alone. Having a higher functioning level likewise was related to 

having the ability to gain and maintain employment and the cognitive ability to live 

alone. Because only 12 people lived alone these results should be viewed cautiously.

Second Logistic Regression: Presence o f Earned Income

The second logistic regression analysis using presence of any earned income as 

the dependent variable resulted in the independent variable “number of non

professionals at the planning meeting” being significant. This finding provides 

promise for measuring this variable as person-centered planning (as a measure of 

individual support systems) becomes more widely used. As people with disabilities 

direct more of the services they receive, these individuals may increase input from
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Discussion of Hypotheses

Exploratory and interactive spatial analysis often relies on inductive as 

opposed to a deductive hypothesis testing approach. This research provides initial 

support for the use of spatial point pattern analysis as a promising method for 

measuring the degree to which people with developmental disabilities are physically 

included in their communities. The issues discussed do not purport to assess the 

degree that people interact with others, only the degree to which people were 

dispersed geographically throughout their community.

Hypothesis 1: A random pattern o f locations as identified through autocorrelation 

procedures provides a promising approach for measuring physical inclusion.

This study provides initial information related to the first research hypothesis. 

For none of the variables for which local Moran’s were calculated did significant 

clustering occur. Furthermore, as ascertained through the spatial autocorrelation, the 

number of people residing in the home did not lead to clustering. The utility of 

measuring autocorrelation may best be viewed in a context where the movement of 

people with disabilities, over the past three decades, from institutional to community 

residences may be viewed in a manner similar to an ethnic group becoming 

assimilated into a region. Because of the lack of autocorrelation in this one specific 

example, people with disabilities appeared to have been successfully included

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



75

geographically.

It has been the author’s assertion that this introductory application of spatial 

approaches of measuring spatial autocorrelation in housing patterns for people with 

disabilities can be related back to Kane’s three criterions for an argument-based 

approach to validity. While the results of this study are preliminary, spatial analysis 

does appear to have potential for being a valid process for measuring physical and 

geographic inclusion of people with developmental disabilities. Kane’s three 

criterion related to the findings include:

• Clarity of the argument: this was addressed through the desire for people to be 

included in their community. In order for people to be included they should not 

be clustered together by predefined characteristics. Although it could be argued 

as negative evidence, it is believed that the Moran's I statistic for autocorrelation 

appropriately measures such randomness

• Coherence of the argument: related back to the realization that although 80% of 

data sets include locational information, this data is rarely incorporated into the 

analysis. The burgeoning Held of spatial analysis provides an appropriate vehicle 

for undertaking measurement of the degree to which people are physically 

included in their communities.

• Plausibility of assumptions: the primary assumption on this research is that 

inclusion of people in their communities is represented by randomness, under the 

assumption that randomness is the norm. Conversely, clustering 

(nonrandomness) would indicate segregation. Moran’s I  statistic for

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



autocorrelation appropriately measures random housing patterns.

76

Hypothesis 2: As people with developmental disabilities have more established 

support systems and increased resources, the more randomly dispersed they become 

in the community.

This hypothesis was partially supported. As demonstrated in the cluster and 

discriminant analyses, people in larger homes tended to live greater distances from 

their respective centroids. While this may appear contrary to the hypothesis, larger 

homes possibly have financial resources to allow for greater dispersion. Placement of 

these residences may result from local political and zoning issues which cause 

residences to be located in less populated areas. This dispersion may be interpreted as 

isolation as opposed to the random dispersion of smaller homes. People living alone 

or in smaller homes appeared to benefit from residing in the more populated areas of 

the region. This may have reduced the likelihood of them being more physically 

dispersed but having more random dispersion patterns.

Logistic regression results provided evidence that improved support systems 

and increased resources created increasingly random housing patterns. The greater 

the proportion of earned income the more likely the person lived alone. The 

additional earned income and community contacts possibly provided the individuals 

with more housing options. Similarly, the greater the number of people at the 

person’s annual planning meeting, the more likely the presence of earned income. As 

people with disabilities control more of the services they receive, they increasingly
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rely on input from friends, family members and allies. This interaction with others 

outside the service network may create housing options and promote randomness. 

Although collinearity possibly existed between level of disability and earned income, 

this was not evident in the results.

Research Implications and Recommendations

This research has focused on the use of point pattern analysis, however 

expansions of similar approaches may be developed which use polygons (as 

representations of governmental jurisdictions) as the unit of measure. Use of these 

more complex approaches will require integration with geographical information 

systems (GIS). GIS databases are rapidly becoming more widespread and allow for a 

wealth of information to be included in data analysis. Further exploration of the 

integration of these valuable resources will provide information on the degree of 

inclusion that has occurred in recent years. As previously stated, delineating 

additional items as possible explanatory variables will provide additional information 

for identifying trends. In a similar manner, these GIS databases can provide valuable 

locational information.

Further application of these spatial methods should focus on issues prevalent 

in the current body of literature, including:

• The modifiable areal unit problem

• Sensitivity issues when figuring households vs. individuals

• Comparison of areas with similar population densities

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



78

• Integration of spatial statistics with geographical information systems (GIS)

• Improved identification of inclusion through implementing a network 

approach versus the point pattern analysis used in this research.

The first issue of the modifiable areal problem has been analyzed by 

Fotheringham and Wong, (1991) and Putman and Chung (1989) in relation to spatial 

interaction modeling. The problem relates to the sensitivity of the analysis to the 

definition of the units for which the data is collected. In this research the unit of 

analysis for the autocorrelation study was 20 quadrats. A question for further 

investigation is whether the results would be identical if the unit of measure changes 

from the current grid to actual municipal boundaries or some other smaller unit. If 

the unit of measure relied on municipal boundaries, local political, zoning, taxation, 

and related issues could be discerned.

The second issue concerns statistical sensitivity to figuring individuals versus 

households with more than one person living in each residence. This could focus on 

the differing results obtained when all individuals within a household with 

disabilities are included in the analysis. Data are often in zones that are aggregated 

measurements for households or individuals living in such zones. In the context in 

which future analyses would occur, frequently group homes or similar housing 

arrangements will be studied in which more than one person with a disability resides 

in the same household. The point is to remind future studies to keep this issue 

paramount in order to assure accurate results when measuring inclusion.
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The third issue concerns comparing areas with similar population densities. 

Valid results in a spatial context require that randomness of the group under study be 

proportional to the general population against which the comparisons are being 

drawn. This study encountered this problem as related to the varying population 

densities across the overall area of study. Bailey and Gatrell (1995) who identified 

this problem have identified other concerns. These include a lack of natural indexing 

or ordering in space, what happens to the edge or boundary of study area, and 

problems that become apparent if we force ourselves to consider the real complexity 

of the topography which exists in many of the areas over which analysis is 

performed. This issue could include use of GIS databases such as TIGER or ArcData.

The final two issues are presented to provide suggestions for further 

implementation of spatial techniques in measuring inclusion. Recent growth in the 

availability of GIS data provides a plethora of opportunities for expanding the 

knowledge base of spatial interactions. These GIS databases are readily accessed 

within spatial statistical software. The potential wealth of information is 

encouraging. This will assist in assuring an improved measure of community 

inclusion by using a network analysis. Such an approach has the ability to measure 

the actual consumption of services by the person. This level of analysis would be the 

next logical step for the integration of spatial analysis methods for measuring 

physical inclusion of people with developmental disabilities.

Investigating spatial relationships of people with disabilities would benefit by 

addressing several areas of concern. Foremost will be the need to account for an
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individual’s degree of disability and the resultant level of community inclusion and 

interaction. Level of disability was only entered into this study by degree (mild, 

moderate, severe, and profound) and as suspected was highly correlated (Spearman’s 

.361) with earned income. Specificity beyond this ordinal measure may provide a 

more powerful method to identify spatial dependency. An additional concern 

involves investigating whether administrators of housing programs have similar 

desired housing outcomes as consumers. Potential dissonance between these two 

parties may impede further efforts towards physical inclusion and is deserving of 

attention.

Better defining individuals who attended the person’s planning meeting could 

further improve the methodology. Individuals who attended the meeting, who were 

parents, non-paid guardians, or other supporters of the individual were all counted as 

non-paid persons. Future study would benefit from further defining levels of housing 

and developing an instrument to improve the classification of housing types rather 

than the dichotomous scheme used in this study.

Developing support systems and housing patterns that reflect inclusion will 

likely be a lengthy process. Given this assumption as related the implementation of 

person-centered planning processes, the study of physical/geographic inclusion may 

benefit from incorporating a Distributed Lag Model (Chiang, 1974; Kmenta, 1971) 

into the analysis. Additional approaches may include using the IV-ERR test (Anselin, 

1997).

Investigating autocorrelation through Monte Carlo simulations could be
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simplified by using all the addresses of housing locations maintained by an 

organization. Having a sample with multiple people residing at one location lead to 

statistical coding problems. Simulations with the current data set using two spatial 

software packages (SpaceStat and Systat 9.0 Spatial Statistics) were problematic due 

to co-located data. Using the addresses only once in the data collection process and 

analysis would eliminate this problem. Weights for the number of people at each 

location could be calculated into the analysis.

As introduced earlier in this paper, numerous aspects of the study limit 

generalizability. Several limitations can be identified concerning procedures and 

applicability. The first limitation concerns the use of a point pattern analysis versus a 

network path analysis. Other limitations include:

• generalizability is limited, given the size and homogeneity of the sample (people 

with developmental disabilities residing in community-based settings),

• individual housing service options may be limited due to income levels, person’s 

awareness level of options, physical and/or attitudinal barriers, and

• questions of how many non-paid people attended the annual planning meeting 

simply measures the presence of individuals during a planning process and not 

necessarily the values internalized by the individual.

This was an exploratory investigation for applying spatial methods for 

measuring the physical inclusion of people with disabilities into their neighborhoods. 

Several initial points for future research were explored. The most salient areas for
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additional study include shifting future studies to a network analysis approach and 

the integration of GIS databases into such analyses. While a network path analysis, 

which would require the integration with a GIS, could potentially account for greater 

measures for measuring interactions and accessibility to services used by the 

individual, three potential problems arise. These problems which should receive 

greater attention in future research include:

• concerns the assumed identical levels of accessibility within zones by 

individuals, even though this would be unlikely,

• involves trips which may occur as sequential activities during a person’s daily 

activity rather than a single trip, and

• concerns of spatio-temporal constraints may limit opportunities in the 

environment for the identified population.

Suggested Approaches

Measures of individualized space-time accessibility, which reflect localized 

patterns within networks (Miller, 1999), are continually being developed and refined 

for direct application by practitioners. These local spatial analysis statistics can assist 

evaluators and researchers detect local areas demonstrating significant local 

departures from randomness (Sokol, Oden, & Thomson, 1998). Future research on 

applications of spatial analysis will benefit from investigating numerous 

comparisons, including:

• travel time and frequency of trips to needed services of the sample
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population,

• travel time and frequency of trips to needed services of sample, high person 

centeredness vs low, and

• travel time and frequency of trips to needed services of sample, high 

governmental income vs low.

The travel time and frequency of trips to needed activities or services on an 

individual basis can in future studies focus on four areas as suggested with interviews 

with key informants. These areas include recreation, employment, primary health, 

and shopping. In future data analysis these variables may be identified as:

• frequency of trips to recreation

• frequency of trips to shopping

• frequency of trips to work/training

• frequency of trips to health care.

Further investigation of spatial methods for measuring community inclusion 

could follow the following format:

1. Conduct a pilot study to identify strength of the spatial autocorrelation to 

better define the study.

2. Use a spatial lag model with weighted average of neighboring observations.

3. Incorporate null hypothesis in spatial autocorrelation of complete spatial 

randomness (CSR).
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4. Include people with substantive knowledge of the field under study.

5. Use spatial autocorrelation not as a goal but as a means to develop better 

models through incorporating additional variables.

6. Use residuals from spatial autocorrelation to identify neglected variables. 

These residuals provide additional clues for identifying spatial dependence.

7. When possible, use location as experimental design problem rather than the 

location given approach as the research design.

One final comment, it does appear that the application of spatial statistics 

may potentially provide decision-making information to human service and 

rehabilitation organizations as they attempt to measure impact of inclusion 

programming and activities. Although exploratory analyses may be contrary to more 

traditional hypothesis testing statistical approaches, it appears appropriate for use at 

human service organizational levels where the primary concern is the internal use of 

information and not generalization to a larger population.

As educational systems shift to paradigms emphasizing inclusive practices 

(e.g. school-to-work) analyses involving the use of geographical approaches will 

provide valuable metrics to these policy initiatives. However, the use of these 

methods must be tempered with the proper use of visualization and caution 

(MacEachren, Brewer, & Pickle, 1998). While human visualization can function as a 

tool to process information and identify patterns, methods for identifying trends often 

requires spatial statistical tests of significance.
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Appendix 1 

Moran’s I Formula

l = n l  Id  (x - x) (x -x)
' j ij i j

_ 2
S I  (x - x)

0 i i

where S = 1 1  d
o i j ij.

The expected value of the statistic is: 

-1
E(l) = -(n. 1).

The variance is:

2  2

Var(l)=n S -nS +3S 
1 2 o

2 2 
S (n-1)

where
2

S = '/4SZ (d +d)
1 i j ij ji

and
2

S= I  (I d +1 d )
2 i iij j ji.

In the above notation, n represents the number of geographic units, d \s the 
spatial relationship between the i-th and j-th units, xi the frequency of the spatial 

phenomenon, and So in the number of pairs in the spatial relationship Chou, 1995).
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Appendix 2

Page o f_

Consumer Identification Cross Reference

Organizational #  Study # Organizational #  Study #
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Appendix 3

Page o f__
AUTOCORRELATION DATA COLLECTION FORM 

Consumer Addresses & # Persons w/  Disabilities

Study
#

it Address City/
Township

County State Zip
Code

#  Household 
w / Disability
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Appendix 4 

QUESTIONNAIRE

Name___________________________ Phone__________

Address_________________________________________

Activity Travel Time Frequency of trips 
(weekly)

To recreation activities'?

To buy food and other 
necessities?

To Work/School?

To Health Care?

How many people unrelated to you, live in your home?_

How many of these people have a disability? _

How many of these people receive MORC services? _

How many unpaid people attended last planning meeting?
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INDIVIDUAL INCOME RECORD

name____________  gender____

address

Type of Income 1998

Earnings by type of income 

wages and salaries 

other income (ie. interest)

Total earnings

Governmental income supports 

entitlements 

food stamps

Total government income

Total personal income
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Approval of Behavioral Investigation Committee
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University Health Center. 8C 
4201 S t Antoine Blvd. 

Detroit Ml 48201
Wayne State University (313) 577-1628 Office
Human Investigation Committee (313)993-7122 Fax

NOTICE OF EXPEDITED APPROVAL
TO: Michael Woif-Branigin (Education)

6363 Weed Road
Plymouth Ml 48170-5055 ^ __

FROM: Peter A. Lichtenberg, Ph.D nu-\ G ci.ctHAjn
Chairman, Behavioral Institutional Review Board (B03)

DATE: February 24.1999

RE: Protocol #: 03-14*99 (B03)-ER: "Point Pattern Analysis in Measuring Physical Inclusion of People
with Developmental Disabilities* No funding requested.

The above Protocol and Consent Form were APPROVED following Expedited Review (Category 7*) by the B03 
Chairman for the Wayne State University Institutional Review Board for the period of February 24,1999 
through February 23,2000.

EXPIRATION DATE....February 23,2000

This approval does not replace any departmental or other approvals that may be required.

Federal regulations require that all research be reviewed at least annually. It is the Principal Investigator's 
responsibility to obtain review and continued approval before the expiration date. You may not continue 
any research activity beyond the expiration date without HIC approval.

• If you wish to have your protocol approved for continuation after the above approval period, please 
submit a completed Continuation Form (see enclosed) at least six weeks before the expiration date.
It may take up to six weeks from the time of submission to the time of approval to process your 
continuation request

Failure to receive approval for continuation before the expiration date will result In the 
automatic suspension of the approval of this protocol on the expiration date. Information 
collected following suspension is unapproved research and can never be reported or 
published as resesrch data.

• If you do not wish continued approval, please submit a completed Closure Form (see enclosed) 
when the study is terminated.

All changes or amendments to your protocol or consent form require review and approval by the Human 
Investigation Committee (HIC) BEFORE implementation.

You are also required to submit a written description of any adverse reactions or unexpected events on the 
appropriate form (Adverse Reaction and Unexpected Event Farm) within the specified time frame (see enclosed 
HIC policy).

Based on the Expedited Review L ist, Revised November, 1998

C: Shtomo Sawilowsky, 351 Education Building
RtvaWuS9
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Appendix 7

REQUEST TO MACOMB OAKLAND REGIONAL CENTER

October 29, 1998

Mr. Gerald Provencal, Executive Director 
Macomb-Oakland Regional Center 
16200 Nineteen Mile Road 
Clinton Township, Michigan 48038

RE: Use of Macomb-Oakland Regional Center (MORC) to Collect Data for Doctoral 
Dissertation.

Dear Mr. Provencal:

I am a doctoral candidate at Wayne State University who is interested in 
conducting research on the measurement of community inclusion of people with 
developmental disabilities. As your organization is one of the premiere settings 
facilitating this process, it seemed a natural place to begin.

The research consists of the application of a statistic, used in urban planning 
and geography, to assess living patterns. Additional variables to be included relate to 
income streams, social support networks, and type of housing. The dissertation 
committee consists of Professors Shlomo Sawilowsky, Ph.D. (Chair) and Donald 
Marcotte, Ph.D. of the College of Education; Professor Eugene Perle, Ph.D., 
Department of Urban Planning; and Barbara LeRoy, Ph.D., Director of the 
Developmental Disabilities Institute. Please be assured that all information and 
procedures would remain confidential and conducted within all applicable federal 
and university standards.

I would most appreciate meeting with you or your designee to further 
investigate the possibility of using MORC as a site. Enclosed is an abstract and a 
recent resume. I will contact your office in the near future to discuss these 
possibilities.

Sincerely,

Michael Wolf-Branigin
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MORC Approval Letter
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February 3, 1999

Michael W olf-Branigin
6363 W eed Road
Plymouth, M ichigan 4 8 170-5055

RE: Use o f  M acom b-O akland Regional C en te r (M O R C ) as S etting  fo r D octoral D issertation 

Dear Mr. W olf-Branigin

In response to y o u r letter o f  O ctober 19th and o u r m eeting o f  D ecem ber 11 th. the 
M acom b-Oakland Regional C en te r (M O R C ) w ould be pleased to  p rovide the setting for you to 
collect data fo r your d issertation entitled. "Point Pattern Analysis o f  Com m unity Inclusion for 
People with D evelopm ental Disabilities ”

To proceed with the pro ject w e will require approval o f  the Behavioral Investigation 
Committee o f  W ayne S tate  University Please be advised that all inform ation and procedures 
would remain confidential and conducted  within all applicable federal, sta te , organizational and 
university standards. W e are  tully confident that this will be assured. It is o u r understanding that 
inform ation collection w ould be archival (from  consum er records) and interview  (primarily from 
sta ff and a lim ited num ber o f  consum ers)

We look forw ard to  w orking with you on this project, and  plan to use inform ation in ou r 
quality im provem ent processes I f  I can be o f  turxher assistance, please feel free to contact me

in M iller

Sincerely

je h n  M iller
D irecto r o f  Q uality .Assurance.

Macomb-Oakland Regional Center. Inc.
I*1-DU N ineteen M ile Road • P.O. Box J S 0 7 I 0  • Clinton tow nsh ip . Michigan -WU3S-0070 

tT  '.<101 Ifij-s'THl .  FAX {StOt Z 6 3 - U 3 5  • T D D  (S llll  1H6-5U36--'5 • T D D  (SKIi 1H6-5U36
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Appendix 9

Data for Regression Analysis
AGE RACEETHNl LEVEL MOBILITY

1 1 0.000! 6 2! 2 i 59: 1! 4 1
2 4 0.000 i 1 i! 21 40! 1! 1 2
3 5 0.217; 5 .......t; 2 | 51! 1I 2 2
4 6 0.000! 6 1 i 2 i 33! 1! 4 2
S 7 0.581; 2 3! 2 55! 2 1 ! 2
6 91 0.079 i 6 2! 1 69! 1 3: 2
7 12S 0.000! a 0 ! 2 37: 1 1; 2
8 161 o.ooo; 6 11 1 55i 1 2 ; 2
9 17 0.387 1 1 ! 1 42! 1 ! ____t! 2

10 20 0.000 i 6 1 : 2 ■ 34: 1 4! 1
11 23 0.000! 5! 0 : 1 36: 1 41 1
12 26 0.070! 4 > 3 ! 2 33; 1 2 1
13 27 0.000; 6 1 i 2 53i 2! 1
14 33 0.000; 51 i ; 1 40: 1 T’ 2
15 34 0.003! 4 ! 4 ; 1 40 1 2 2
16 40 0.000! 6 2 ! 2 60: 1 1; 1
17 41 0.296: 5 1 : 1 37 1 2 : 1
18 44 0.000! 51 oi 2 70: 1 1! 1
19 47 0.362! 5i 1 : 1 43! 1 2
20 50 0.0001 6 1 : 2 59' 1! 31 1
21 52 0.000! 4! 1 1 <bCM 1 3 i 1
22 58 0.200 5 2 1 45: 1 i 2 2
23 61 0.012; 1 1 2 65; 1 2' 1
24 66 0.035. 3 1: 1 47’ 1 4 ' 2
25 69 0.0001 5! 01 2! 48! 1 2: 1
26 71 1.000) 1 ! 3; 1! 57 1 i i! 2
27 74 0.034; 6 2: 1 36! 3; 2
28 76 0.538! 1 2 ! 1 43; 2 | 2
29 78 0.014! 6 3 ! 2 43! 1 3; 1
30 79 0.000! 4 2’ 1 39' 1 3 2
31 83 0.000; 5 1 i 1 36! 4; 2
32 84 o.ooo; 6 1; 1 40! 3! 2
33 87 0.019: 5 3; 2 42: 1; 1 2
34 95 o.ooo; 6 1 2 70 2i 2
35 98 0.091 4 4 ! 1 31: 1; 1
36 1001 0.088; 6 2 2 61: 2: 2
37 104 0.000; 5: 1 : 2 41:......... r 4i 1
38 107 0.000: 1 0 ! 1 46: 1 2
39 108 0.000! 5' 1: 2! 47: 1 1 I 2
40 109 0.000! 6 ; 2 ! 2 44; 4 : 2
41 1131 0.013! 6 ! 2 : 2 47 4: 2
42 117. 0.041; 6 ! 1; 1 38! 2: 2
43 118 0.026! 4 ! 2 : 1 42! 1 4: 2
44 124 0.309; 1 2! 2 39! 1 2! 2
45 127 0.000! 8 ; 11 1 81 3i 1
46 130 0.057: 8 ! 2 ! 2 56: 1j 1
47 13S 0.000! a; 1 ! 2! 41 4; 2
48 138 i 0.025; 3! 2 ! 1i 29' 1 ! 4: 1
49 I 141! 0.000! 6 ; 1 : _2! 73! 2! 2
50 145 S 0.045! 4 ! 1; i ; 34: 1 i 4! 2
51 147! 0.137! 51 3i 2 ! 44: 3i 2
52 151! 0.000! 2! 0 i 1 ! 27 1 ! 4 ' 1
53 153! 0.241! 4! 2 ! 1 j 61 1 I 2! 2
54 155! 0.033! i ! 1 ! 1! 77! 1 • 1: 1
55 159! 0.000! 5! 2 11 36! l! 3! 1
56 166! 0.000! 6 ; 11 _2j 46! 4! 1
57 170! 0.000; 51 t ; 1 ! 56: 3! 1
58 174! 0.005! 6 ! i ; n ___ 74: 3! 2
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LONG LATT HOMETYPE USAS USAHOME USANPRO LOCALMO| COEFF1NC INCTYPE
1 •83.32 42.46 1 0.194 0.192 0.290 •0.7639! .; 0
2 •83.09 42.63 2 0.364 o.ioa 0.336 0.5167; .! 0
3 •83.36 42.58: 1 0.075 0.031 0.333 4.0213! 0.217! 1
4 •83.11 42.83! 1 0.386 0.332 0.197 0.4542! .' o
5 •83.36 42.53! 1 0.422 0.045 0.362 •3.0282! 0.581' 1
8 •83.07 42.50: 1 0.385 0.334 0.367 •0.0609' 0.079! 1
7 -83.60 42.59 i 1 0.488 0.437 0.323 0.2043! .1 0
8 -83.14 42.69! 1 0.453 0.479 0.498 0.1106! • i 0
9 -83.36 42.65 i 2 0.068 0.126 0.312 8.3316! 0.3871 1

10 -82.86 42.83! 1 0.484 0.357 0.367 0.1419! -i o
11 •83.36 42.79| 1 0.177 0.090 0.338 -0.6702! • i 0
12 -83.25 42.51! 1 0.454 0.083! 0.306 0.0022! 0.070! 1
13 -83.34 42.54: 1 0.032 0.379! 0.007 -2.4817 .: o
14 •83.50 42.47! 1 0.277 0202 0.466 0.7665, 0
IS -83.23 42.77' 1 0.113 0.483' 0.076 1.0164: 0.003; 1
16 •83.66 42.84' 1 0.449 0.260! 0.189 0.2356! 0
17 •82.88 42.66: 1 0.088 0.316! 0.077 •3.1726, 0.296, 1
18 •83.24 42.80 1 0.267 0.164! 0.033 0.7978' 0
19 •83.42 42.67: 1 0.438 0.055! 0.337 -1.7191; 0.362! 1
20 •83.02 42.76! 1 0.500: 0.357' 0.086 0.1731. .! 0
21 •83.07 42.59' 1 0.332. 0.467! 0.083 0.5791 0
22 •83.03 42.631 1 0.227 0.105! 0.313 -1.4468' 0.200! 1
23 •82.97 42.56! 1 0.048! 0.025! 0.060 •2.0253' 0.012! 1
24 •83.31 42.63! 1 0.409! 0.202! 0.354 0.0074' 0.035' 1
25 -82.81 42.59> 1 0.062; 0261' 0.061 1.07891 0
26 •82.931 42.48 i 2 0.124! 0.051 0.203 -12.8740! 1.000! 1
27 •83.36 42.84: 1 0.233' 0.0581 0.026 •0.3332' 0.034! 1
28 S 2i .; 0.538' 1
29 •83.01 42.53: 1 0.463; 0.1481 0.459' 0.0951 0.014! 1
30 •83.48' 42.85, 1 0.2401 0.264; 0.079 0.7978' .; 0
31 •83.31 42.76! 1 0.356! 0.283! 0.290; -0.1080: 0
32 •83.191 42.47' 1 0.458! 0.052! 0.321 0.0048! .! 0
33 •83.12! 42.84: 1 0.340; 0.438 i 0.337 0.3713! 0.019! 1
34 -82.83! 42.64! 1 0.052: 0.384; 0.072 1.0789! .; 0
35 •83.07! 42.87! 1 0.377' 0.320! 0.381 •0.1375; 0.091 1
36 •83.47' 42.55! 1 0.026: 0.444! 0.070, •0.1375; 0.088; 1
37 -82.90! 42.46; 1 0.053! 0.363! 0.329' •2.1383; 0
38 •83.36! 42.65 ; 2 0.017' 0.099! 0.175! •3.0752' 0
39 •82.90 42.46: 1 0.067' 0.377! 0.337 -2.1382! 0
40 •83.091 42.55: 1 0.248! 0.181: 0.261 •0.4828; 0
41 -82.84 42.89 1 0.001 0.331 i 0.003 0.9539' 0.013: 1
42 -82.92 42.57: 1 0.060: 0.448; 0.325: •0.8804! 0.041 : 1
43 -83.16' 42.74; 1 0.208; 0.187! 0.352: 0.5152! 0.026: 1
44 •83.24 42.50 : 2 0.270: 0.174! 0.082! •2.6813! 0.309' 1
45 -83.34 42.55; 1 0.040: 0.347! 0.018! -2.4817; 0.000 ! 0
46 •83.651 42.80; 1 0.428! 0229! 0203! 0.0660 i 0.057’ 1
47 •82.71! 42.68! 1 0.054! 0.108! 0.065' 1.0789! 0
46 •83.20! 42.59! 1! 0.108 i 0.479! 0.356! 0.5874; 0.0251 1
49 •83.161 42.64 1 0284: Q.424I 0.467 0.7665! 0
50 •83.16: 42.74 j 1 0.153; 0.1811 0.355, 02829! 0.045: 1
51 -83.34! 42.68! 1! 0.001 0.110! 0.355! -1.0762: 0.137' 1
52 -82.86: 42.85; 1; 0.442! 0.058! 0.308' 0.1419: 0
53 •83.13, 42.53; 1: 0.206; 0.259! 0.350! •2.0442: 0241: 1
54 •82.97' 42.63 : 2! 0250; 0.157? 0.334 0.4611! 0.033! 1
55 •83.36: 42.79; 1 0.184; 0.094! 0.026' •0.6702! 0
56 •82.93 i 42.56: 1 0.053; 0.424! 0.324! -2.1382! .; 0
57 -82.81 42.59! 1 0.069! 0.264! 0.083; 1.0789! 0
58 -83.57! 42.54! 1 0.446; 02411 0.071 : 02561i 0.005; 1
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AGE RACEETHN| LEVEL MOBILITY
59 179 { 0.000! 5 3S 1 35! 11 3! 2
60 185 0.000 i 4 l | 2 67? i | 3 1
61 187 0.350! 6 4! 2 47! 1 i 1 2
62 189 0.161 i 1 2! 1 25 i 1! 1 2
63 192 0.187! 5 3! 1 34! 1 i 2 1
64 194 0.153! 5 1 i 2 34! 1! 2 | 2
65 199 0.000 i 5 1i 1 34 1j 4; 2
66 208 0.045; 4 1; 2 45; 1! 2;f 2
67 215 0.014; 6 Oi 1 42i 4 1 4i 2
68 218 0.000! 6 2! 2 38 1! 3! 1
69 224 0.015! 5 2! 1 55; 1 i 4; 2
70 228 0.009; 6 1; 1 35; l ' 3! 1
71 234 o.ooo! 6 1 i 1 34: l! 21 1
72 237 0.192! 2! 1 40! 1! 2l 2
73 245 0.083! 1 3! 1 37! l! l i 1
74 248 0.0001 8 0! 39; 11 3> 1
75 255 h 0.000! 5! 1 j 1 25! 11 2! 2
76 262 0.205; 6] 1 i 1 38! 1 ; 1| 2
77 273 0.000! 1! 2 34! 11 1 1 1
78 281 0.000! 4! OI 1 i 50! 1i 4; 1
79 284! 0.029! 5 2! 1 1 31! 2! 2 2
80 290]i 0.015! 4! 2: 1j 38! 1; 1; 2
81 2991 0.001: 6! 11 l! 71 i i 11 1
82 302! 0.000 i 6! 0! 2! 31 11 4 ! 1
83 303] 0.000! 4 | 2! 1! 21; 5i 2! 1
84 306! 0.000! 3! 1; 2 ! 2 1 ; 4! 3* 1
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LONG UATT |HOMETYP$ USAS |USAHOME|USANPRO| LOCAUMOj COEFFINCl INCTYPE |
59 -83.35! 42.58! 1 0.033! 0.193} 0.354! -2.6067 •I 0
60 -83.42 42.85! 1 0.2041 0.113 0.336! -0.7014 -f 0
61 -83.34 42.481 1 o.ieoi 0.358 0.120! 2.7522 0.350! 1
62 •83.42 42.61 i 2 0.306! 0.447 0.003! 0.2132 0.181 i 1
63 -83.10 42.83 i 1 0.083 i 0.457 0.367! •1.7526 0.187! 1
64 •83.37 42.711 1 0.332! 0.089 0.078! 0.2239 0.153! 1
65 •83.31 42.82! 1 0.365! 0.276 0.333! -0.1080 •I 0
66 •83.42 42.63: 1 0.250! 0.144 0.332! -0.1617 0.045! 1
67 -83.65 42.80! 1 0.489! 0.267 0.321! 02293 0.014! 1
66 •82.93 42.56! 1 0.054; 0.416 0.345! •2.1382 .1 0
69 -83.66 42.61 i 1 0.484! 0.103 0.201! 0.2142 0.015! 1
70 -83.01 42.55! 1 0.455! 0.141 0.0781 0.0951 0.009: 1
71 -83.36 42.46! 1 0.038! 0.013 0.307! -2.6067 .' 0
72 •83.60 42.60 i 2 0.268! 0.004 0.095! -1.3346 0.192: 1
73 -83.00 42.49! 2 0.497! 0.166 0.440! •0.0394 0.0631 1
74 -83.45 42.80 j 1 0.227! 0.358 0.325! 0.7978 .! 0
75 •83.12 42.84! 1 0.379 i 0.462 0.198! 0.4542 .. . .  ... -j 0
76 •83.32 42.56! 1 0.350! 0.263 0.171 > 0.2111 0.205' 1
77 -8325 42.51! 2 0.357! 0.186 d.193f •0.0768 • i 0
78 -83.44! 42.84! 1 0220T 0.196 0.334: •0.5453 .; 0
79 •8322! 42.781 1 0.037! 0.326 0.459! 0.6416 0.029! 1
60 -83.45 i 42.801 1: 0.217! 0.386 0.0751 0.7124 0.015 i 1
81 -83.081 42.82! l! 0.494! 0.187 ' 0.068! 0.2356 0.Q011 1
82 •83.25 j 42.84! 1! 0.256! 0.1291 0 .0 3 5 r 0.7978 .! 0
83 -83.20! 42.82! 1 i 0.149! 0.189!: 0.193! 0.9227 .; 0
84 -83.20! 42.68! 1! 0.145: 0.410! 0.034! 0.9227 0
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Appendix 10

Data for Autocorrelation and First Order Analysis
CENSUS LONG LATT HOME SIZE | DISTANCE | LON2 LAT2

1 1617 •83.32 42.46 6.000! 0.120; ■0.40 •1.54
2 1325 •83.61 42.59 1.000! 0.260! -1.68 -0.54
3 1563 •83.36 42.58 5.000! 0.120! -0.58 •0.58
4 1938 •83.09 42.63 1.000! 0.040! 0.59 •0.18
S 1563 -83.36 42.58 5.000! 0.120! -0.58 ■0.58
6 1200 -83.11 42.83 6.000! 0.140; 0.53 1.44
7 1660 •83.36 42.52 2.000! 0.110! •0.58 •1.09
8 2505 •82.89 ! 42.51 4.000! 0.280! 1.50 •1.11
9 2622 -83.07 42.50 6.000> 0.140! 0.71 •1.26

10 2255 •83.06" 42.68 1.0001 0.070! 0.72 0.20
11 2151 -83.07 ! 42.72 6.000! 0.120; 0.71 0.55
12 1325 •83.60 ! 42.59 8.000! 0.240 •1.65 •0.49
13 2319 •82.99 42.56 1.000! 0.090; 1.04 •0.71
14 1260 •83.51 42.78 6.000* 0.160! -1.26 1.02
15 1230 •83.46 42.88 6.000! 0.170; •1.05 1.78
16 1911 -83.14 42.69 6.000! 0.070! 0.37 0.27
17 1447 •83.36 42.65, 1.000! 0.130; •0.60 •0.01
18 1663 -83.43 42.52 6.000! 0.130: •0.92 •1.09
19 . ; . i .: .I
20 2234 -82.86 42.63 6.000! 0.230! 1.62 •0.17
21 1443 •83.41 42.67 2.000! 0.070; •0.80: 0.14
22 1560 -83.33 42.59 6.000! 0.050; -0.46' •0.54
23 1270 -83.36 42.79- 5.000* 0.120' •0.58 1.05
24 . i • I • : ■ i ., .;
25 1200 •83.14 42.84 6.000; 0.130; 0.38' 1.49
26 1580 •83.25 42.51 4.000! 0.170; -0.08! •1.14
27 1569 -83.34! 42.54! 6.000! 0.080! •0.51 •0.88
28 1362 -83.53 42.47 6.000! 0.1901 •1.34! •1.46
29 2160 -82.96 42.77! 6.000! 0.190! 1.18! 0.92
30 ! i i
31 2519 •82.90 42.46* 1.000! 0.160! 1.45! •1.51
32 1567 •83.39’ 42.54! 6.0001 0.100! •0.74; •0.91
33 1362 -83.50 42.47 5.000! 0.220: -1.23; •1.50
34 1280 •83.231 42.77: 4.000! 0.150! -0.02: 0.93
35 1270 -83.35 42.78! 2.000! 0.060; •0.54; 1.01
36 1260 •83.46 > 42.75: 5.000 i 0.160! -1.01, 0.81
37 1714 -83.19 42.47 1.000* 0.070; 0.18; • 1.47
38 1440 •83.34 42.68! 5.000! 0.090: ^0.51! 0.24
39 1245 •83.62! 42.79* 4.000! 0.260; -1.76! 1.08
40 1240 •83.66 ‘ 42.84! 6.000 i 0.260! *1.94; 1.50
41 2234 •82.381 42.66! 5.000! 0.180: 1.55; 0.08
42 1401 -83.241 42.68! 3.000! 0.440! •0.05; 0.18
43 2557! -82.93: 42.50! 8.000! 0.150; 1.32! •1.20
44 1280 ■83.24! 42.80! 5.000! 0.070! •0.07; 1.15
45 2300 •82.98! 42.63! 1.000! 0.100; 1.11 ■ •0.21
46 2281 -83.04] 42.62* 3.000! 0.450: 0.82: •0.23
47 1443* -83.42* 42.67* 5.000! 0.130! -0.84; 0.16
48 1714 -83.19 42.47! 1.000! 0.070; 0.18; •1.47
49 2212. •82.78! 42.67! 5.000; 0230* 1.98: 0.12
50 2151 -83.02! 42.76! 6.000! 0.150! 0.91; 0.83
51 2413 •82.92! 42.57! 6.000! 0.200; 1.35! •0.69
52 2308 -83.07! 42.59! 4.000! 0.190: 0.70! •0.52
53 1447 •83.36! 42.65! 1.000 i 0.130! -0.60! o o

54 2300 -82.98 i 42.62! 1.000! 0.100! 1.10! •0.25
55 1614- •83.21 42.49! 6.000! 0.100! 0.10! •1.34
56 1260! -83.50! 42.76! 6.000! 0.150; -1.20! 0.86
57 2580 •82.93! 42.48! 1.000! 0.140; 1.33i •1.40
58 2281 •83.03*. 42.63! 5.000; 0.090; 0.85' -0.18
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CENSUS LONG UVTT HOMESIZE DISTANCE LON2 LAT2
59 1561 -83.38 42.61 6.000! 0.070; -0.68 -0.34
60 1221 -83.43 42.79 5.0001 0.160; •0.90 1.12
61 2415 -82.97 42.56! 1.000 0.110! 1.151 -0.77
62 2300 -82.98 42.62 3.000 0.470; 1.10 -0.29
63 1245 -83.62 f 42.79 4.000! 0.260! -1.76 1.08
64 1424 -83.27 42.63 2.000! 0.040! -0.20 •0.22
65 2259 -83.03 i 42.67 1.000! 0.080! 0.88 0.11
66 1426 -83.32 42.63! 3.000 0.440! •0.39 -0.15
67 1220 •83.41 j 42.84 6.000 0.140! •0.83 1.47
68 1230 -83.54 42.83 6.000 0.190; -1.38 1.42
69 2473 -82.81 42.59 5.000! 0.220! 1.85 -0.51
70 1271 -83.39 42.79; 6.000! 0.110 = -0.72 1.06
71 2580 •82.93 42.48 1.0001 0.140: 1.33 •1.40
72 -82.75 42.91 1.000 0.290; 2.10 2.06
73 2151 -83.07 42.72 6.000! 0.120; 0.71 0.55
74 1220 -83.36 i 42.84 6.000 0.120: •0.60 1.48
75 1675 -83.33 42.45 3.000 0.460 •0.44 -1.59
76
77 2472 •82.83 42.60 6.000 0.250 ’ 1.78 -0.46
78 2604 -83.01 " 42.53! 6.000 0.160; 0.95 -1.01
79 1230 -83.48 i 42.85 4.000 0.220 -1.14 1.61
80 1580 •83.25 42.51 4.000 0.170: •0.08 -1.14
81 1364 -83.45 42.44 6.000 0.160! -1.00 •1.89
82 1325 •83.60 i 42.59 8.000 0.240; -1.65 •0.49
83 1282 -83.31 i 42.76 5.000! 0.090 •0.37 0.82
84 1714i •83.191 42.47 6.000 0.110! 0.15 -1.49
85 1563 -83.35 i 42.58 5.000 0.120; •0.56 -0.62
86 1663 -83.43! 42.52 6.000! 0.130; •0.92 -1.09
87 1200' -83.12 t 42.84 5.000! 0.100; 0.47 1.53
88 1284 •83.28 i 42.73 1.000 0.110! •0.23 0.62
89 2519 -62.90! 42.46 5.000 0.210; 1.44 -1.51
90 1261 -83.53' 42.74; 6.000 0.160: •1.33 0.71
91 1900 -83.17 1 42.79 5.000! 0.060: 0.23 1.08
92 1345 -83.47 r 1 42.55 6.000 0.130' -1.07 •0.84
93 1500 -8324 42.62! 6.000; 0.020; •0.07 •0.26
94 1364 i -83.45! 42.44 6.000! 0.160; -1.00 -1.89
95 2214 •82.83; 42.64 6.000 0.250; 1.77 -0.10
96 1600 •83.24 i 42.49 6.000! 0.090: •0.04 •1.29
97 1280 -83.23 42.78 6.000! 0.080: 0.01 1.00
98 2130 -83.07 42.87 4.000 0.210; 0.67 1.69
99 1272 : -83.40 1 42.72 1.000! 0.160: •0.76 0.54

100 1345 •83.47 42.55 6.000! 0.130; -1.07 •0.84
101 1802 •83.13 ; 42.53 0.040; 0.44 •0.95
102 1221 -83.42 42.85 4.000 0.200: •0.88 1.58
103 2306 i •83.06 42.59 4.000 0.190; 0.76 •0.47
104 2519 •82.90 f 42.46 5.000 0.210: 1.44 •1.51
105 2412 -82.90 42.57 5.000 0.180! 1.45 -0.87
106 1260 -83.46 i 42.75 5.000! 0.160; -1.01 0.81
107 1447 -83.36! 42.65 1.0001 0.130; •0.60 •0.00
108 2519 I -82.90 i 42.46 5.000 0.210! 1.44 -1.51
109 1973 -83.09! 42.55 j 0.050! 0.59 •0.82
110 2472 ! •82.83! 42.60 5.000! 0.210; 1.78 •0.46
111 2413 •82.92 i 42.57 6.000! 0.200; 1.35 •0.69
112 1454 •83.35; 42.64 ! 4.000 0.150: •0.53 -0.12
113 2100 -82.84! 42.89 6.000 0.280 1.72 1.90
114 1561 •83.38 | 42.61 1.000 0.130; •0.67 -0.34
115 .; .; .; -i • »
116 2622; -83.06 E 42.50 1.000 i 0.070! 0.74 -1.23
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CENSUS LONG | LATT HOMESIZE DISTANCE | LON2 LAT2
117 2413 •82.92! 42.57 6.000 0.200: 1.35 -0.69
118 1901 -83.161 42.74 4.000 0.160! 0.32 0.69
119 1261 -83.46! 42.72 6.000 0.120! -1.02 0.56
120 1600 -83.24 i 42.49 6.000 0.090! -0.04 -1.29
121 ... •! M ............. r
122 1363 •83.46! 42.46 6.000 0.160! -1.02 -1.50
123 1221 •83.42! 42.85 4.000 0.200! •0.88 1.58
124 1606 -83.241 42.50 1.000 0.070! -0.04 -1.18
12S 1508 •83.29! 42.54 6.000 0.060! -0.30 -0.86
126 1714 -83.19! 42.47 6.000 0.110! O.is! -1.49
127 1571 -83.34! 42.55 6.000 0 .080: -0.52. -0.85
128 1413 -83.30! 42.66 3.000! 0.440' •0.33 0.09
129 2213 -82.79! 42.66 4.000' 0.310; 1.93; 0.04
130 1240 -83.651 42.80 6.000' 0.240: •1.89! 1.20
131 1303 •83.48! 42.63; 4.000! 0.190! -1.141 -0.15
132 2404 •82.96! 42.59- 4.0001 0.230 > 1.20! -0.50
133 •i •! •• -1 ■: .(
134 2130 -83.06! 42.87: 5.000 0.130: 0.73! 1.75
135 2200 -82.71 i 42.68! 0.000! 0.320' 2.30: 0.25
136 1220 -83.41! 42.84: 6.000' 0.140! •0.83! 1.47
137 2151 -83.02! 42.76: 6.OO0 ! 0.150! 0.91 i 0.83
138 1965 -83.201 42.59: 3.000! 0.440; 0.14: •0.49
139 1200! -83.20! 42.84; 1.000 i 0.150' 0.12: 1.51
140 1414. -83.28 i 42.67 1.000! 0.090: -0.23; 0.15
141 1946 -83.16! 42.64; 6.000; 0.060; 0.28 j -0.14
142 . i .! . , . i .. . i
143 1965! -83.20! 42.59: 3.000! 0.440 j 0.14; -0.49
144 1571 •83.341 42.55; 6.000' 0.080 j -0.52! •0.85
145 1901 -83.16! 42.74; 4.000! 0.160; 0.32! 0.69
146 1560' -83.34! 42.60: 1.000! 0.110: •0 .4 9 ! -0.39
147 1440! •83.34! 42.68! 5.000! 0.090; •0.51: 0.24
148 1563,’ -83.35' 42.58! 5.000! 0.120; -0.56; -0.62
149 2472' -82.83! 42.60: 6.000; 0.250; 1.78; •0.46
150 2281 -83.04! 42.62: 5.000! 0.090' 0.82: -0.23
151 2120 -82.86! 42.85: 2.000; 0.260; 1.61 1.54
152 1802 -83.13! 42.53. 4.000! 0.180: 0.44. •0.95
153 1802: •83.13; 42.53: 4.000; 0.180; 0.44, -0.95
154 1669: •83.34! 42.48: 6.000! 0.110; •0.49: -1.37
155 2231 -82.97; 42.63! 1.000! 0.100! 1.14; -0.18
156 1580! •83.26) 4£51: 6.000! 0.080; -0.14! -1.14
157 1971 -83.09! 42.58; 3.000! 0.450: 0.61; -0.56
158 1230; -83.511 42.82! 6.000 i 0.170; -1.24 1.31
159 1270; -83.36! 42.79! 5.000! 0.120' -0.58! 1.05
160 1600: •83.24! 42.49! 6.000! 0.090! -0.04; -1.29
161 1345! •83.45i 42.54! 5.000; 0.170! -0.98; •0.89
162 2604: •83.01! 42.53! 6.000! 0.160: 0.95! -1.01
163 2300! -82.99: 42.62! 1.000! 0.090: 1.05! -0.28
164 1303! •83.48! 42.63! 4.000; 0.190: -1.14; -0.15
165 2319: -82.99! 42.56! 4.000' 0.220! 1.06; -0.73
166 24131 •82.93! 42.561 6.000! 0.200; 1.32! -0.76
167 1380! •83.65! 42.50; 6.000! 0.240; -1.88! -1.25
168 2200! •82.71 i 42.68; 6.000! 0.320! 2.30! 0.25
169 . 1  .1 *1
170 2473! •82.81: 42.59: 5.000! 0.220! 1.85! -0.51
171 1311; -83.60! 42.66; 6.000! 0.200; -1.67! 0.09
172 2130! -83.02! 42.82: 6.000; 0.170; 0.90! 1.31
173 1280! •83.23! 42.78! 6.000! 0.080; 0.01: 1.00
174 1320! -83.57! 42.54; 6.000 i 0.190' -1.54! -0.92
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CENSUS LONG LATT HOMESOE DISTANCE LON2 LATE
175 . ., .| .i
176 1507 -83.32 42.56 6.000 0.060 -0.40 •0.76
177 1220 •83.36 42.84 6.000 0.120 -0.60 1.48
178 2100 •82.79 42.85 5.000 0.250 1.93 1.59
179 1563 •63.35 42.58 5.000 0.120 -0.56 •0.62
180 2557 -82.93 42.50 8.000 0.150 1.32 •1.20
181 1650 -83.36 42.46 6.000 0.120 -0.61 •1.52
182 1650 •83.36 42.46 6.000 0.120 -0.61 -1.52
183 2232 •82.94 42.64 4.000 0.140 128 •0.12
184 2233 -62.93 42.67 5.000 0.140 1.31 0.15
185 1221 -83.42 42.65 4.000 0200 -0.88 1.58
186 1922 -83.19" 42.70 5.000 0.010 0.19 0.38
187 1669 •83.34 42.48 6.000 0.110 -0.49 •1.37
188 1714 -83.19 42.47 6.000 0.110 0.15 •1.49
189 1561 -83.42 42.61 1.000 0.160 •0.85 •0.35
190 1614 •83.21 42.48 1.000 0.080 0.09 •1.42
191 2231 -82.97 42.63 1.000 0.110 1.15 •0.19
192 1200 -83.10 42.83 5.000 0.100 0.57 1.42
193 1211 •83.33 42.82 4.000 0.170, -0.47' 1.31
194 1274 -83.37 42.71 5.000! 0.110; •0.65 0.49
195 12415 •82.97 42.56 1.000' 0.110 1.15’ •0.77
196 1830 •83.18 42.53 6.000 0.080 0.23 -0.96
197 1970 -83.15 42.58 5.000 0.060’ 0.36; -0.59
198 .; .| .i
199 1211 -83.31 42.82 5.000* 0.110' •0.35. 1.35
200 1942 -83.18 42.66 4.000! 0.150! 0.22! 0.03
201 1900! -83.17 42.79- 5.000! 0.060; 0.26! 1.13
202
203 2234 -82.88 42.66 5.000! 0.180* 1.55! 0.08
204 2212 -82.79 42.67 6.000 > 0.270' 1.95! 0.13
205 2404 •82.96 42.59 1.000' 0.110; 1.17! •0.47
206 2312 -83.01 42.57’ 6.000! 0.150. 0.96i •0.64
207 1271

CM!

4

i 42.76 i 4.000! 0.170; -0.85* 0.86
208 1450 -83.42 42.63 4.000! 0.170! -0.83! -0.17
209 .* .! .; .i ., • :
210 1271 •83.39 42.79! 6.000! 0.110’ -0.72 1.06
211 1271 •83.39 42.79 i 6.000; 0.110 -0.72! 1.06
212 1240 -83.67 42.83! 2.000! 0.230: -1.97* 1.40
213
214 1669 -83.34 42.48! 6.000! 0.110- -0.49 ’. •1.37
215 1240 •83.65 42.80! 6.000: 0.240: -1.89! 1.20
216 1272 -83.38 42.72 1.000! 0.160; •0.69! 0.55
217 1922 -83.19 42.70! 5.000! 0.010* 0.19! 0.38
218 2413 •82.93 42.56! 6.000; 0.200! 1.32* •0.76
219 1940 •83.14 42.65! 6.000! 0.070! 0.40! •0.01
220 1426 -83.32 42.63! 3.000! 0.440* -0.39! •0.15
221 2625 -83.05 42.48! 1.0001 0.090 * 0.80! •1.40
222 1260' -83.51 42.78! 6.000! 0.160* -1.26* 1.02
223 2281 -83.03 42.63! 5.000! 0.090* 0.85 * •0.18
224 1313 •83.66 42.61 i 5.000! 0.280* -1.93* •0.31
225 1250 -83.59 42.75! 6.0001 0.200' -1.61 * 0.79
226 1580 •83.26 42.51* 6.000! 0.080* •0.14! •1.14
227 2312 -83.02 42.57! 2.000* 0.170* 0.92: •0.65
228 2318 -83.01 42.55! 6.000; 0.150' 0.96, •0.80
229 .i .[ . ’ .: .. .1
230 .! -1 ., •: - i

231 1508 -83.29 42.54! 6.000! 0.060* -0.30; •0.86
232 . * . . • •• ♦ •

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



104

CENSUS LONG LATT HOMESIZE DISTANCE LON2 | LAT2
233 .! . i »» .
234 1650 •83.36 42.48 6.000 0.120 -0.61! •1.52
235 13131 <83.66 42.61 5.000 0280 -1.93! •0.31
236 12101 -83.24 42.86 6.000 ! 0.120 -0.07! 1.62
237 13251 -83.60 42.60 1.000 0.260 -1.66! •0.45
238 1900 -83.21 42.74 6.000 0.060 0.09! 0.70
239 •i -i -! -! 4
240 1561 -83.38 42.61 6.000 0.120 -0.68! •0.34
241 1670 •83.36 42.47 6.000 0.150 •0.60! •1.48
242 2130 -83.08 42.82 8.000 0.150 0.67! 1.36
243 1413 •83.30 42.66 3.000 0.440 -0.33! 0.09
244 1930 -83.19 42.68 4.000 0.150 0.15! 0.19
245 2618 •63.00 42.49 1.000 0.100 0.99' •1.26
246 1930 •83.19 42.68. 4.000 0.150 O.is! 0.19
247 2130 -83.02' 42.32: 6.000 0.170; 0.901 1.31
248 1230 -83.45 42.80 6.000 0.140 -1.00! 1.14
249 1600 •83.22, 42.50; 3.000 0.450 0.03: •1.24
250 1200 -83.22! 42.83; 5.000 0.090; 0.03! 1.38
251 ...........  ■ I •! • ■ . • • • • ■ i
252 1271 •83.41 42.75' 6.000' 0.100! •0.82! 0.75
253 1284 -63.24, 42.72; 5.000; 0.040' -0.06: 0.56
254 1675' -83.33! 42.46! 4.000; 0.190; -0.45 ' •1.51
255 1200 -83.12! 42.84; 5.000; 0.100: 0.47 1.53
256 2130 -63.06! 42.87 5.000! 0.130: 0.73' 1.75
257 1250 -83.62! 42.75; 4.000 0.250' •1.73! 0.75
258 1260 -83.51! 42.78; 6.000! 0.160: -1.26; 1.02
259 .! .! . .  .1 .: .1
260 .i .1 . 1 • 1 •! -I
261 •' -i -  . - i . ..........
262 1507 -83.32! 42.56! 6.000! 0.060: •0.40' •0.76
263 1221 -83.45! 42.85! 4.000! 0.200' -1.00 i 1.54
264 2254' -83.08! 42.71: 6.000! 0.110; 0.64! 0.45
265 1200 -83.11! 42.83' 6.000! 0.140; 0.53' 1.44
266 1220 -83.40! 42.86: 4.000; 0.190; •0.77 1.67
267 r 2402 •62.94! 42.61 5.000' 0.150: 1.28; •0.35
268 1940' -83.14! 42.64! 5.000! 0.030' 0.38; •0.11
269 1230 -83.45! 42.80' 6.0001 0.140: -1.00! 1.14
270 1240 •83.66! 42.84; 6.000: 0.260; -1.9 4 ' 1.50
271 1424 -83.27' 42.62' 3.000; 0.440; •0.18! -0.25
272 1281 -83.27[ 42.78; 6.000! 0.070; •0.17! 0.99
273 1580! -83.25 i 42.51; 4.000! 0.170; •0.08! •1.14
274 1582; •83.211 42.52' 1.000! 0.060; 0.08' -1.08
275 1220! •83.41! 42.85; 4.000! 0.190- -0 .8 1 ; 1.57
276 .; .1 J  .! .: •!
277 . ;  . :  . 1 .; .1
278 .: . !  . ;  . ; .;
279 .  I . ! . ; -1 . ! •

280 1900! -83.17! 42.79! 5.000! 0.060: 0.23: 1.08
281 1221 -83.44 i 42.84; 4.000! 0.200; -0.95: 1.48
282 . ;  _j _.

283 1282! -83.31! 42.74; 6.000! 0.060: •0.37! 0.71
284 1280! -83.22! 42.78! 5.000! 0.060: 0.02! 0.98
285 2415! -82.97! 42.56; 1.000! 0.100; 1.14! *0.78
286 1301! -83.521 42.70! 5.000! 0.190! -1.28! 0.37
287 12301 -83.48! 42.85' 4.000! 0.220! -1.14! 1.61
288 22811 -83.03! 42.63; 5.000! 0.090! 0.85; •0.18
289 1200! •83.131 42.81: 5.000! 0.080! 0.42! 1.29
290 1230! •83.45! 42.80! 4.000! 0.190! -1.00! 1.14
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CENSUS LONG LATT HOMESIZEi DISTANCE LON2 | LAT2
291 1651 •83.38 42.45 1.000! 0.150 •0.66 i -1.60
292 1961 •83.12 42.62 6.000! 0.080 0.49 i •0.24
293 2566 -82.93 ! 42.49 1.000! 0.140! 1.30! -1.34
294 1271 -83.41 42.75 6.000! 0.100 •0.82! 0.75
295 2402 •82.94! 42.61 5.000! 0.1 SO 1.28! -0.35
296 1280 •83.24 42.80 5.000! 0.070 -0.07 s 1.15
297 2212 -82.79 42.67 6.000 s 0.270 1.95: 0.13
298 1566 -83.40 42.53 6.000! 0.110 •0.78! -1.00
299 2130 -83.08 42.82 6.000! 0.150 0.67! 1.36
300 1240 -83.67 42.80 6.000! 0.250 -1.97! 1.15
301 2234 •62.86 42.63 6.000! 0.230 1.62! -0.17
302 1210 -33.25 42.84 6.000! 0.110 •0.09 s 1.51
303 1200 •83.20 42.82 4.000! 0.170 0.11! 1.35
304
305 • i .; . .;
306 1926 -83.20 42.68 3.000 s 0.440 0.11 ! 0.22
307 1446 -83.37 42.67 2.000! 0.050 •0.65, 0.15
308 1284^ -83.24, 42.72' 5.000 s 0.040 •0.06 0.56
309 1281 -83.27' 42.78 6.000: 0.070 -0.17 0.99
310 1220 -83.36 42.84 6.000 s 0.120 •0.60! 1.48
311 2415: -82.97 42.56. 1.0001 0.110 1.15: •0.77
312 1843! -83.12! 42.48 1.000: 0.060 0.46 -1.35
313 13li2i •83.66 42.66 6.000! 0.150 -1.93 0.02
314 2557 s -82.93 i 42.50' 8.000' 0.150 1.32: -1.20
315 1922! -83.19! 42.691 4.000! 0.150 0.14: 0.33
316 1580! -83.261 42.51 6.000: 0.080 -0.14 > -1.14
317 1973 •83.09! 42.55, 5.000! 0.090 0.59! -0.82
318 1666! -83.35 42.50 s 5.000! 0.140 •0.53: -1.18
319 1300 s •83.46! 42.70 O O O 0.190 -1.04 0.37
320 1220! -83.40 s 4Z86! 5.000 s 0.160 •0.77: 1.67
321 1270 -83.37' 42.78: 4.000: 0.160 -0.63 0.99
322 1312! -83.66 42.66: 6.000 s 0.230 -1.93 0.02
323 1284! -83.241 42.72: 5.000! 0.040 •0.06; 0.56
324 1421 s •83.30! 42.63 i 6.000; 0.030 -0.33! •0.15
325 4.0001 0.250
326 2472! •82.83 S 42.60; 6.000! 0.250 1.78! •0.48
327 1571 -83.34! 42.55, 6.000! 0.080 -0.52! •0.85
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Appendix 13 

Classification Output 

K-means Cluster and Discriminant Analyses

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



K-means Cluster Output
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Distance metric is Euclidean distance

k-means splitting cases into S groups 
Summary statistics for all cases
Variable Between SS df Within SS df P-ratio
LONG 0.646 5 14.321 290 2.617
LATT 0.352 5 4.288 290 4.765
H0MESI2S 954.374 5 10.561 289 5223.133
•* TOTAL •« 955.373 15 29.170 869

Cluster 1 of 6 contains 120 cases 
Members

Variable 
LONG 
LATT 
HOMESXZE

Case Distance
Case 1 0.12
Case 6 0.14
Case 9 0.14
Case 11 0.12
Case 14 0.16
Case 15 0.17
Case 16 0.07
Case 18 0.13
Case 20 0.23
Case 22 0.05
Case 25 0.13
Case 27 0.08
Case 28 0.19
Case 29 0.19
Case 32 0.10
Case 40 0.26
Case 50 0.15
Case 51 0.20
Case 55 0.10
Case 56 0.15
Case 59 0.07
Case 67 0.14
Case 68 0.19
Case 70 0.11
Case 73 0.12
Case 74 0.12
Case 77 0.25
Case 78 0.16
Case 81 0.16
Case 84 0.11
Case 86 0.13
Case 90 0.16
Case 92 0.13
Case 93 0.02
Case 94 0.15
Case 95 0.25

Statistics 
Minimum Mean Maximum Sc. Dev.
-83.67 -83.26 -82.71 0.24
42.44 42.65 42.39 0.13

6 . 0 0  6 . 0 0  6 . 0 0
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Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case

0.09
0.08
0.13
0 . 2 0
0 . 2 8
0 . 20
0 . 12
0.09
0.16
0.06
0.11
0.08
0.24
0 . 3 2
0.14
0.15
0.06
0.08
0.25
0 .1 1
0.08
0.17
0.09
0.16
0.20
0.24
0 . 3 2
0 .2 0
0.17
0.08
0.19
0.06
0 .1 2
0.12
0 .1 2
0.11
0 . 1 1
0.08
0.27
0.15
0.11
0.11
0.11
0.24
0 . 2 0
0.07
0.16
0. 20
0.08
0.15
0.06
0.12
0.12
0.06
0.07
0 .1 2
0.15
0.17
0.14
0 .1 0
0.16

96
97

100
111
113
117
119
120
122
125
126
127
130
135
136
137
141
144
149
154
156
158
160
162
166
167
168
171
172
173
174
176
177
181
182
187
188
196
204
206
210
211
214
215
218
219
222
225
226
228
231
234
236
238
240
241
242
247
248
252
258
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Case 262 0.06
Case 264 0.11
Case 265 0.14
Case 269 0.14
Case 270 0.26
Case 272 0.07
Case 283 0.06
Case 292 0.08
Case 294 0.10
Case 297 0.27
Case 298 0.11
Case 299 0.15
Case 300 0.25
Case 301 0.23
Case 302 0.11
Case 309 0.07
Case 310 0.12
Case 313 0.23
Case 316 0.08
Case 322 0.23
Case 324 0.03
Case 326 0.25
Case 327 0.08

Cluster 2 of 6 contains •
Members

Case Distance
Case 2 0.26
Case 4 0.04
Case 10 0.07
Case 13 0.09
Case 17 0.13
Case 31 0.16
Case 37 0.07
Case 45 0.10
Case 48 0.07
Case 53 0.13
Case 54 0.10
Case 57 0.14
Case 61 0.11
Case 65 0.08
Case 71 0.14
Case 72 0.29
Case 88 0.11
Case 99 0.16
Case 107 0.13
Case 109 0.05
Case 114 0.13
Case 116 0.07
Case 124 0.07
Case 139 0.15
Case 140 0.09
Case 146 0.11
Case 155 0.10
Case 163 0.09
Case 189 0.16
Case 190 0.08
Case 191 0.11
Case 195 0.11
Case 205 0.11
Case 216 0.16

Variable
LONG
LATT
HOMESIZE

Minimum
-83.61
42.45

1.00

Statistics
Mean Maximum SC.

-83.15
42.59

1 . 0 0

-82.75
42.91

1.00
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Case 221 0.09
Case 237 0.26
Case 245 0.10
Case 274 0.06
Case 285 0.10
Case 291 0.15
Case 293 0.14
Case 311 0.11
Case 312 0.06
Case 319 0.19

Cluster 3 of 6 contains 5 cases 
Members Statistics

Case Distance Variable Minimum Mean Maximum St.Dev.
Case 12 0.24 LONG -83.60 -83.19 -82.93 0.33
Case 43 0.15 LATT 42.50 42.54 42.59 0.04
Case 82 0.24 HOMESXZE 8.00 3.00 8.00 0.00
Case 101 0.04
Case 180 0.15
Case 314 0.15

Cluster 4 of S contains 57 cases 
Members

Case Distance
Case 3 0.28
Case 26 0.17
Case 34 0.15
Case 39 0.26
Case 42 0.44
Case 46 0.45
Case 52 0.19
Case 62 0.47
Case 63 0.26
Case 66 0.44
Case 75 0.46
Case 79 0.22
Case 80 0.17
Case 98 0.21
Case 102 0.20
Case 103 0.19
Case 112 0.15
Case 118 0.16
Case 123 0.20
Case 128 0.44
Case 129 0.31
Case 131 0.19
Case 132 0.23
Case 138 0.44
Case 143 0.44
Case 145 0.16
Case 152 0.18
Case 153 0.18
Case 157 0.45
Case 164 0.19
Case 165 0.22
Case 183 0.24
Case 185 0.20
Case 193 0.17
Case 200 0.15
Case 207 0.17
Case 208 0.17

Variable
LONG
LATT
HOMESXZE

Minimum
-83.62
42.45
3.00

Statistics
Mean Maximum

-83.26
42.68
3.75

-82.79
42.87
4.00

St.Dev. 
0 . 1 9  
0 .1 2  
0 . 4 3
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Case 220 0.44
Case 243 0.44
Case 244 0.15
Case 246 0.15
Case 249 0.45
Case 254 0.19
Case 257 0.25
Case 263 0.20
Case 266 0.19
Case 271 0.44
Case 273 0.17
Case 275 0.19
Case 281 0.20
Case 287 0.22
Case 290 0.19
Case 303 0.'17
Case 306 0.44
Case 315 0.15
Case 321 0.16
Case 325 0.25

Cluster 5 of 6 contains 8 cases
Members Statistics

Case Distance 1 Variable Minimum Mean
Case 7 0.11 1 LONG -83.67 -83.29
Case 21 0.07 1 LATT 42.52 42.69
Case 35 0.06 1 HOMESXZE 2.00 2.00
Case 64 0.04 1
Case 151 0.26 1
Case 212 0.23 1
Case 227 0.17 1
Case 307 0.05 1

Cluster 6 of 6 contains 62 cases
Members Statistics

Case Distance 1 Variable Minimum Mean
Case 3 0.12 1 LONG -83.66 -83.18
Case 5 0.12 1 LATT 42.46 42.68
Case 23 0.12 1 HOMESXZE 5.00 5.00
Case 33 0.22 1
Case 36 0.16 1
Case 38 0.09 1Case 41 0.18 1
Case 44 0.07 1
Case 47 0.13 1
Case 49 0.23 i
Case 58 0.09 1
Case 60 0.16 1
Case 69 0.22 1
Case 33 0.09 1
Case 85 0.12 1
Case 87 0.10 1
Case 89 0.21 1
Case 91 0.06 1
Case 104 0.21 1Case 105 0.18 1Case 106 0.16 1
Case 108 0.21 1
Case 110 0.21 1Case 134 0.13 1
Case 147 0.09 1

Maximum
-82.36
42.35

2 . 0 0

SC.Dev. 
0.25 
0.12  
0 . 0 0

Maximum
-82.78
42.87
5.00

St.Dev. 
0. 22  
0 . 1 1  
0 . 0 0
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C a se 148 0 . 1 2
C a se 150 0 . 0 9
C a se 159 0 . 1 2
C a se 161 0 . 1 7
C a se 170 0 . 2 2
C a se 178 0 . 2 5
C a se 179 0 . 1 2
C a se 184 0 . 1 4
C a se 186 0 . 0 1
C a se 192 0 . 1 0
C a se 194 0 . 1 1
C a se 197 0 . 0 6
C ase 199 0 . 1 1
C a se 201 0 . 0 6
C a se 203 0 . 1 8
C a se 217 0 . 0 1
C a se 223 0 . 0 9
C a se 224 0 . 2 8
C ase 235 0 . 2 8
C a se 250 0 . 0 9
C ase 253 0 . 0 4
C a se 255 0 . 1 0
C a se 256 0 . 1 3
C a se 267 0 . 1 5
C a se 268 0 . 0 3
C a se 280 0 . 0 6
C ase 284 0 . 0 6
C a se 236 0 . 1 9
C a se 288 0 . 0 9
C a se 289 0 . 0 8
C a se 295 0 . 1 5
C a se 296 0 . 0 7
C a se 308 0 . 0 4
C a se 317 0 . 0 9
C a se 313 0 . 1 4
C a se 320 0 . 1 6
C a se 323 0 . 0 4

Cluster Profile Plots
1 2 3

4 5 6
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Discriminant Analysis Output
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Group frequencies

t 2 3 4 S 6
43 8 14 42 62 120

T
_5

Group means

1 2 3 4 5
LONG -83.149 •83.289 -83.214 -83.279 •83.182
LATT 42.593 42.689 42.610 42.703 42.683

6 8
LONG -83.261 •83.197
LATT 42.651 42.538

Between groups F-matrix -  df * 2 286

1 2 3 4 5

1 0.000

2 3.002 0.000

3 0.487 1.240 0.000

4 10.872 0.060 3.279 0.000

5 7.096 0.815 2.439 2.444 0.000

6 6.543 0.397 0.885 2.888 4.688

8 0.644 2.468 0.644 4.201 3.481

8 8

6 0.000

a 2.132 0.000

Wilks' lambda 
Lam bda> 0.8743 df* 2 6 287 

Approx.F* 3.3112 df* 12 572 p rob* 0.0001
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Classification functions

1 2 3 4 5
CONSTANT •113900.500 •114345.568 •114036.472 -114364.989

6 a
CONSTANT -114208.093 •113833.231

LONG
LATT

-1461.769
2494.602

-1464.089
2500.512

-1462.999
2495.393

-1463.787
2501.556

-1461.918
2500.748

LONG
LATT

-1463.722
2498.006

-1463.073
2490.472

Variable F-co-remove Tolerance
2 LONG 1.88 0.975768
3 LATT 4.41 0.975758

Variable F-co-encer Tolerance

Classification matrix (cases in row categories classified into columns)

1 2 3 4 5 6
1 12 4 0 2 3 8
2 1 2 0 2 1 1
3 3 0 2 0 1 6
4 6 3 0 15 8 4
5 12 7 2 15 17 0
6 16 7 3 30 21 3
8 3 0 0 0 0 2

Total 53 23 7 64 51 24

8 %correct
1 14 28
2 1 25
3 2 14
4 6 36
5 9 27
6 40 3
8 0 0

Total 72 17

Not Grouped

Not Grouped

1 0  0 0 0 0

Jackknifed classification matrix

i 2 3 4 5 6
1 12 4 0 2 3 a
2 1 2 0 2 1 1
3 3 0 2 0 1 a
4 6 3 0 15 a 4
5 12 7 2 15 17 0
6 16 7 3 30 21 3
a 3 0 0 0 0 2

Total 53 23 7 64 51 24
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a %correct
1 14 28
2 1 25
3 2 14
4 8 36
5 9 27
6 40 3
8 0 0

Total 72 17

Eigenvalues

0.105 0.035

Canonical correlations

0.309 0.183

Cumulative proportion of total dispersion

0.752 1.000

Wilks' lambdas 0.874
ApproxFa 3.311 dfs 12. 572 p-tails 0.0001

Pillai's trace® 0.129
ApproxFs 3295 dfs 12. 574 p-tatls 0.0001

Lawiey-Hotelling traces 0.140
ApproxFs 3.327 dfs 12. 570 p-tails 0.0001

Canonical discriminant functions 
Canonical discriminant functions -  standardized by within vanances

1 2
LONG 0.272 0.975
LATT -0.921 0.420

Canonical scores of group means

1 2

1 0.560 0.132

2 -0.343 -0.147

3 0.354 -0.092

4 -0.437 •0.052

5 -0.169 0.301

8 -0.017 -0.154

3 0.920 -0266
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Canonical Scores Plot

cOH*a<

3

1

-1

31-1

HOMESIZE

'  1 
> 2

3
4
5
6 
8

FACTOR(1)
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Appendix 14 

Regression Analyses Output
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Multiple Regression
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1 case(s) deleted due to missing data.

Dep Var: LOCALMORAN N: 83 Multiple R: 0.500 Squared multiple R: 0.250 

Adjusted squared multiple R: 0.222 Standard error of estimate: 1.874
Effect
CONSTANT
COEFFINC
MOBILITY
LATT

Source
Regression
Residual

Coefficient

-113.983
-6.282
0.788
2.647

Std Error

70.301
1.464
0.431
1.648

Std Coef Tolerance
0 . 0 0 0

-0.448
0.185
0.162

Analysis of Variance 

Sum-of-Squares df Mean-Square

92.702
277.469

3
79

30.901 
3 .512

0.869
0.927
0.934

F-ratio

8.798

-1.621
-4.290
1.328
1.606

P (2 Tail)
0.109 
0 . 000  
0.071 
0 .112

P

0. 000

*•» WARNING
7.359) 

-5.805)

Ourbin-Watson 0 Statistic 1.960 
First Order Autocorrelation 0.018

Case
Case
Case

9 is an outlier 
26 has large leverage 
26 is an outlier

(Studentized Residual = 
(Leverage = 0.479)
(Studentized Residual =
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Plot of Residuals against Predicted Values

15

10

5

0

5

-10
-7 -6 -5 -4 -3 -2 -1 0 1 2

ESTIMATE
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Logistic Regression 1: Home Type as Dependent Variable

Dependent Variable.. HGMETYPE Type o f  Home 

Beginning Slock Number 0. Initial Log Likelihood Function 
>2 Log Likelihood 61.323887 
* Constant is includad in the modal.

Beginning Block Number 1. Method: Enter
Variable(s) Entered on seep Number
1.. LEVEL. Laval of Disability

NCNPRCMG Number of Non-professional People ae Planning Meeting
SENDER Gander of Parson
AGE
COEFFINC Coefficient of Earned Income to Total Income

Estimation terminated at iteration number S because
Log Likelihood decreased by lass than .01 percent.
-2 Log Likelihood 
Goodness of Fit 
Cox & Snell - R~2 
Nagelkerke - R“2

Model
Block
Step

37.915
42.671

.243

.469
Chi-Square df Significance

23.408
23.408
23.408

.0003

.0003

.0003
Classification Table for HOMETYPB 
The Cut Value is .50

Predicted
1 2 Percent

1 I 2
Observed

1 1 I 72 I 2 I 97.30%
2 2 t 7 I 3 I 30.00%

Overall 89.29%

Variables in the Equation
Variable a S.Z. Maid df Sig R Exp (B)
LEVEL -1.6337 .6943 5.6726 1 .0172 -.2447 .1913
NCNPRCMG -.3611 .4467 .6535 1 .4189 .0000 .6969
GENDER -1.3207 .9666 1.3671 i .1718 .0000 .2659
AGS -.0156 .0343 .2056 1 .5502 .0000 .9846
COEFFINC 4.3453 2.3999 4.0761 1 .0435 .1340 127.1382
Constant 3.3659 2.3782 2.0031 1 .1570
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Dependent Variable.. HCMETYFE Type of Home 
Beginning Block Number 0. Initial La? Likelihood Function 
-2 Lo? Likelihood 61.323887 
* Constant is included in the nodal.

Beginning Block Number 1. Method: Enter
Variable(s) Entered on Step Number
1.. LEVEL Level of Disability

COEFFINC Coefficient of Earned Income to Total Income
Estimation terminated at iteration number 6 because 
Lo? Likelihood decreased by less than .01 percent.
•2 Lo? Likelihood 
Goodness of Fit 
Cox 4 Snell - 3." 2 
Nagelkerke • 3*2

Model
Block
Step

41.479
42.033

.210

.406
Chi>S?uare df Significance

19.845
19.845 
19.345

. 0000

.0000

.0000

Classification Table for HOMETYPS 
The Cut Value is .50

Fredicted
1 2 Percent Correct

1 I 2
Observed ♦------

1 1 : 7i I 3 I 95.95%.— ——
2 2 : a I 2 I 2 0.00%

Overall 36.90%
t/s JlV%1 AM . Equation1A WelG

Variable 3 S.S. Maid df Si?
LEVEL -1.4914 .6504 5.2538 1 .0213
COEFFINC 4.4063 2.1398 4.0488 1 .0442
Constant .1127 1.0678 .0111 I .9160

-.2305
.1323

Exp(3)
.2251

31.9634
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Logistic Regression 2: Presence of Earned income as Dependent Variable

"Dependent Variable.. INCOME Earned Income so Toeal Income 
Beginning 31ock Number 0. Inicial Log Likelihood Function 
-2 Log Likelihood LIS.4011 
* Constant ia included in she model.

Beginning Block Number 1. Method: Enter
Variable Is) Entered on Step Number
1.. MOBILITY Needs Asissanee with Mobility

LEVEL Level of Disability 
ACS
NON?BOMS Number of Non-profassionai People at Planning Meeting 
GENDER Gender of Person

Estimation terminated at iteration number 4 because 
Log Likelihood decreased by less than .01 percent.
•2 Log Likelihood 
Goodness of Fit 
Cox i  Snell - R'*2 
Nagelkerke - R~2

Model
Slock
Step

33.503
108.770

.233

.377
Chi-Square df Significance

27.898
27.398
27.398

. 0000

.00 00

.0000

Classification Table for INCOME 
The Cut Value is .50

Predicted 
earned income no earned

Observed
earned income

no earned

Percent Correct

70.73%

n

Overall 78.19%

Variables in the Equation
Variable a S.E. Wald df Sig R Exp (B)
MOBILITY -1.2323 .5404 5.2044 1 .0225 -.1659 .2915LEVEL .2640 .2382 1.2236 1 .2677 .0000 1.3021AGE -.0153 .0195 .6104 1 .4346 .0000 .9849NONPROMG -1.1143 .3452 10.4307 1 .0012 -.2691 .3280GENDER .3750 .5405 2.6209 1 .1055 .0730 2.3983Constant 2.4477 1.7609 1.9322 I .1645
LOGISTIC REGRESSION VJUUincsme 
/M£THQO«ENTSR mobility nonpromg
/CRITERIA PIN(.05) POUT(.IO) ITERATE(20) COT(.S) .
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Dependent Variable.. INCOME Earned Income to Total Income 
Beginning 31ock Number 0. Initial Log Likelihood Function 
-2 Log Likelihood 116.4011 
* Constant is included in the model.

Beginning Block Number 1. Method: _Enter
Variable(s) Entered on Step Number
1.. MOBILITY Needs Asistance with Mobility

NONPROMG Number o£ Non-professional People at Planning Meeting
Estimation terminated at iteration number 4 because 
Log Likelihood decreased 'ay less than .01 percent.
-2 Log Likelihood 
Goodness of Fit 
Cox & Snell - R~2 
Nagelkerke - A~2

Model
Block
Step

92.370
99.296

.244

.326
Chi-Square df Significance

23.331
23.331
23.331

. 0000

.0000

.0000

Classification Table for INCSMS 
The Cut Value is .30

Predicted 
earned income no earned Percent Correct

Observed
earned income

no earned

S3.54%

Overall 75.00%
Variables in the Equation

Variable a S.S. Wald d£ Sig R Exp(3)
MOBILITY -1.3331 .5222 6.S177 1 .0107 -.1970 .2637
NONPROMG -1.0833 .3221 11.3649 1 .0007 -.2336 .3376
Constant 3.7653 1.0433 13.0273 1 .0003

LOGISTIC REGRESSION VARs income
/ METHOD*FSTS?!WALD) mobility nonpromg level raceetha age gender homesize 
/CRITERIA ?IN( .05) POOT(.IO) ITERATE(20) CCT(.5) .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



127

ANOVA: Level of Disability as Independent Variable

Effects coding used for categorical variables in model.

Categorical values encountered during processing are:
LEVEL (4 levels)

1. 2, 3, 4
1 case(s) deleted due to missing data.
Oep Var: LOCALMQRAN N: 83 Multiple R: 0.065 Squared multiple R: 0.004

Analysis of Variance

Source Sum-of-Squares df Mean-Square F-racio P

LEVEL 1.541 3 0.514 0.110 0.354

Error 368.630 79 4.666
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L east Squares M eans

0.5
z<
DCo
5  0.0
<
o
3

-0.5

- 1.0

LEVEL

WARNING **•
Case 9 is an outlier (Studentized Residual =
Case 26 is an outlier (Studentized Residual =

Durbin-Watson D Statistic 1.978 
First Order Autocorrelation 0.008 
COL/
ROW LEVEL 

1 1 
2 2
3 3
4 4

Using least squares means.
Fost Hoc test of LOCALMORAN

Using model MSB of 4.666 with 79 df. 
Matrix of pairwise mean differences:

1 2 3 4
1 0 .000
2 -0.125 0 .000
3 0.035 0.160 0.000
4 0.250 0.375 0.215 0

Bonferroni Adjustment.
Matrix of pairwise comparison probabilities:

4.596)
-7.946)
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1 2 3 4
1 1.000
2 1.000 1.000
3 1.000 1.000 1.000
4 1.000 1.000 1.000 1.000
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ANOVA: Home Size as Independent Variable
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Effects coding used for categorical variables in model.

Categorical values encountered during processing are:
HOMESXZE (7 levels)

1. 2, 3. 4, 5, 6 ,
1 case(s) deleted due to missing data.

Dep Var: LOCALMORAN N: 83 Multiple R: 0.206 Squared multiple R:

Analysis of Variance 

Source Sum-of-Squares df Mean-Square P-ratio

HOMESIZE 15.680 6 2.613 0.560

Error 354.491 76 4.664

3

0.042

S

0.761
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L east S quares M eans

3

1

1

3 1 2 3 4 5 6 8
HOMESIZE

*** WARNING •**
Case 9 is an outlier (Studentized Residual *
Case 26 is an outlier (Studentized Residual ■

Durbin-Watson D Statistic 2.044 
First Order Autocorrelation -0.023

Two-sample t test on LOCALMORAN grouped by HOMETYPE

Grouo N Moan SO
1 73 •0.190 1.294
2 10 •1.056 5.196

Separate Variance t * 0.525 dt * 9.2 Prob» 0.S12
Difference in Means * 0.866 95.00% Cl = -2.857 to 4.589

Pooled Variance t * 1.212 df = 81 Prob* 0.229
Difference in Means a 0.866 95.00% Cl a -0.556 to 2.287

5.382)
- 7 . 4 7 5 )
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The shift of human services from a centralized environment has created the 

need for strategies focusing on how individuals with disabilities interact with their 

environment. As community inclusion for people with developmental disabilities 

increases, the utility of alternative methods for assessing the individual's interactions 

with their physical environment increases. Using a variety of spatial analytic 

approaches centering on point pattern analysis, the physical inclusion of people in 

their communities was assessed. Independent variables included the degree to which 

people with disabilities had involvement of family, friends and allies in planning 

their futures; number of people with disabilities residing in their home; and the level 

of individual earned income.
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Monte Carlo procedures using Moran’s I spatial autocorrelation statistics for 

both distance band and nearest neighbor did not reveal significant clustering for any 

of the independent variables. Regression procedures, with individual measures of 

spatial autocorrelation as the dependent variable, identified proportion of earned 

income was the independent variable that most explained the degree to which people 

were physically included in their communities. Logistic regression with presence of 

earned income as the dependent variable resulted in two significant independent 

variables, not needing assistance with transportation and number of people in home. 

People living in smaller homes benefited from residing in the more populated areas 

of the region. While this reduced their geographic dispersion it resulted in a more 

random dispersion pattern.

Spatial analysis appears promising for measuring the degree that physical 

inclusion of people with developmental disabilities occurs in their communities. The 

issues discussed do not purport to assess the degree that people interact with others, 

only the degree to which people were dispersed geographically throughout their 

community. Further application of these spatial methods should focus on issues 

prevalent in the current body of literature, including: the modifiable areal unit 

problem, sensitivity issues when measuring households versus individuals, 

integration of spatial statistics with geographical information systems, and improved 

identification of inclusion through implementing a network analysis approach.
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