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ABSTRACT

This study seeks to find empirical evidences whetihéot neighborhood and
context designs influence neighborhood turnovekustin, Texas, using multilevel
linear modeling. The study originated from the antthat neighborhoods are a
multilevel phenomenon comprised of different sizeghis study, ‘neighborhoods’ and
‘contexts’ are theoretically and operationally defil by scale. Neighborhoods represent
residential neighborhoods, while contexts are langgghborhoods that may include
several residential neighborhoods, which are aftdled institutional neighborhoods.
For the operation, subdivisions were employed &ratterize neighborhoods and census
tracts for contexts. Further, this study also tteeglentify the independent roles and
magnitudes of neighborhood design elements intetiral (i.e., density, land use,
housing mix, and street patterns) and ecologicsiplecomponents (i.e., nature, open
space, and landscape patterns) in both neighbosheruai contexts. Using five years of
deed data, neighborhood turnover was measurecebgvigrage change in ownership of
single-family homes.

This study found that even though preferences eterghined by multiple
conditions, neighborhood and context designs de laavinfluence on residents’
location decisions. Neighborhoods have a greatpaatthan contexts, but the influence
of contexts also plays unique roles in neighborhimodover. The study also found that
the specific combinations of neighborhood and cardesigns can increase or decrease

neighborhood turnover. Another distinctive findioigthis study was that the same



design principles could be perceived as desirablendesirable depending on the spatial
scales. For example, density is a critical elenmeekplaining neighborhood turnover,
but the trends contrast. Low-density is preferableeighborhoods, but is not desirable
in contexts. Further, the importance of structaral ecological features appears
different. Structural components are the most figant in neighborhoods and contexts,
while a set of ecological features shows a sigaificole only in neighborhoods. In
summary, people are not willing to sacrifice thgpical suburban-style neighborhoods,
but they are more likely to stay homes in contéxds allow them various functions and
services as current planning guides pursue.

The findings urge planners to address more scakdtse design principles and
find fundamental reasons for the two different eofdsesidents’ preferences in different

scales of neighborhoods.
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CHAPTER |

INTRODUCTION

1.1 Background

Designing better neighborhoods has been a long-geahof urban planners
(Harries 1998; Talen and Ellis 2002; Corbusier 22%n and Chen 2010; Ellis
2010)alen and Ellis 2002; Corbusier 1967; Jim ahdrC2010; Ellis 2010). To provide
desirable conditions for residents, some designeghave recently been modified from
the past to response to the challenges of autordepey, separation of land uses,
homogeneous neighborhood environments, and spFanigtein 2000; Sternberg 2000;
Madanipour 1997; Talen and Ellis 2002; Barnett 1988ntgomery 1998; Lynch 1984;
Saelens et al. 2003). Emerging concepts of “sumstdééncommunity design”—embraced
by design concepts such as new urbanism, greeniarbaor compact city—open new
paradigms for neighborhood design. Despite critici$ey have become some of the
most influential physical planning movements andehlaeen widely adopted by federal
(e.g., HUD community design guidelines for Homeokghe Zones and HOPE VI) and
city level plans (e.g., urban growth boundary, coghpnsive plans, or city codes and
ordinances), as well as the private sector projects, subdivision developments or
master planned communities).

The underlying assumption of these approachestsatys to incorporate urban
design components could affect the lives of pesplee spatial structure frames and

distributions of human activities and flows. Thigpbthesis also leads practicing
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planners or planning theorists to believe thatdbetesigned neighborhoods result in
better lives for residents. However, this statemeqgtiires some empirical evidence as to

whether or not the planners’ or theorists’ belifs true.

1.2 Research Aims and Approaches

This study mainly seeks to whether or not neighboddesign effects residents’
satisfaction. Particularly, it examines individaald interactive influences of
neighborhoods and their contexts on neighborhootuer as a proxy to measure
residents’ satisfaction in Austin, Texas. This ditation is also concerned with the
influence of a context as well as a neighborhoodntjtatively employing the
assumption that a neighborhood and its contextiedfie residents independently and
interdependently. Appointed “neighborhoods” andrtexts” in this study were
theoretically defined by two different scales ofgidorhoods in a hierarchy; contexts
are larger neighborhoods, which indicate institugioneighborhoods, that include
several residential neighborhoods.

This study also tries to classify the independelds of neighborhood design
elements into structural (i.e., density, mixed-ws®] street patterns ) and ecological
design components (i.e., natural features, opecespand landscape patterns) in two
different scale of neighborhoods. The classificatomade by the degree of
involvement of people to create them. The magnitfdée impacts of structural and
ecological design components on neighborhood t@neas observed and compared in

each neighborhood and context. These associatieresstructured and tested
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statistically by using a multilevel linear models.

1.3 Significance

Prior studies of neighborhood design are rich arted. Similar to other
research, this study also seeks to examine thatextevhich neighborhood design
impacts residents’ lives. This study, however, as¢g) some different points.

From a planning theory perspective, the outcomekisfstudy show that the
mutual interaction of a neighborhood and its cont¢grantitatively. Planners both in
academia and practice express that contextuallitsenplanning is as important as
understanding the role of a neighborhood desigif jtwhile the evidence of this
argument is rarely found. Observing the interacliarlationships between
neighborhoods and contexts could induce discussibaat which design priciples
perform more effectively at different spatial levelf neighborhoods. Existing
neighborhood design theory often creates conftietsveen recommendations and actual
preferences because it does not specify desigrelgued regardless of geographical
differences. For instance, new urbanism mainly arages social integration through a
higher density and mixed land use, but is oftercidlesd as “crowded” and causing
stress in small neighborhoods.

The comparison of neighborhood design componesatsvahs conducted by
different domains in different scales. It is trhattneighborhood design is not completed
without the harmonious implementation of all it@ngponents. That is why both

structural and ecological design components aendétmped together and are called by
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different names such as urban form, neighborhos@ydeor built environment.
However, it is meaningful to separate and compaealtfferent impacts of each design
at the neighborhood and context levels. This stddmgtifies which domains or specific
components are relatively important in neighbortsoadd contexts.

From a planning practice perspective, this studydbelp suggest the roles of
public and private parties when designing neighbods. The private sector is mostly
responsible for smaller scale developments thairaacneighborhoods. The public
sector, on the other hand, is more involved withda scale developments and planning
policies that tend to happen in contexts. The jpu#ctor is also in charge of guiding
neighborhood designs and experimenting with lead&ighborhood development or
redevelopment projects. The findings suggest eveldrased planning decisions for
both the public and private sector. This in turn ceeate living environments that
promote neighborhood satisfacion through sevegradphg tools in different sizes of
neighborhoods. In addition, finding relatively imiaont designs in neighborhoods and
contexts helps set priorities for communities thak adequate economic or social
resources.

A measure of this study, neighborhood turnove akss merit for planning
policy makers. Neighborhood turnover is more cotextto the lives and experiences of
residents than other measures of revealed prefesealthough housing price is the most
frequently used measure of satisfaction. Even thauig a good measure to assess
preferences of residents, the economic benefithafesing premium is less influential

on the lives of people before they sell their hoaed leave. Neighborhood turnover can
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be a better measure to capture actions than a giegéerence measure, which usually
expressed by ratings of neighborhood satisfaclibat is why the reported behaviors or
intentions may not always result in actions. Moeoweighborhood turnover provides
more insight into policies that create stable comitres, and is one of the primary goals
of neighborhood planning. It is generally said thatable community improves the
guality of life due to the social capital creatgdfbbendship, informal social control, or

place attachment (Schieman 2005; Ross et al. 2000).

1.4 Organization of the Dissertation

This dissertation is presented in six chaptersp@hnd introduces the outline of
this study: backgrounds, research aims, approaahdssignificance. Chapter Il reviews
previous studies that are drawn from three araest, Ehe basic understanding of a
neighborhood and its significance in planning. $eca literature of neighborhood
design and its influence. The characteristics sfgieelements in terms of structural and
ecological design components are described, amditimgacts reflected on
neighborhood satisfaction in terms of revealed stated preferences are stated. Third, a
short explanation about other neighborhood qualiycators follows. After a literature
review, the research gap in previous literatuidissussed. In Chapter lll, the theory that
guides this study in order to fill the gaps of poess studies is described in three basic
constructs. The first addresses the necessityraégbsensitive design in scholarly
research and methods of defining neighborhoodsantixts theoretically. The second

stresses the need for integrated neighborhoodrigsigelines in terms of structural and
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ecological features. The third describes neighbadharnover as an alternative measure
of revealed preferences and its meaningful impbeain planning. In Chapter IV, the
conceptual framework and specific hypotheses anetsred drawn from the developed
theory. Research methods such as settings, unaisabyses, analytical method, sample
size, measurment, and variable selection are aésepted. Chapter V provides
descriptive statistics, and reports the resulthefanalyses to answer the four
hypotheses of this study. Finally, Chapter VI prés¢he summary and discussions
about the finding, implications of the findingsptanning, and the conclusion. The

opportunities for future study and challenges of #tudy are also discussed.



CHAPTER Il

LITERATURE REVIEW

2.1 Introduction

The main concern of neighborhood design is shagmaghysical conditions that
could stimulate growth, development, and residesttvities (Talen and Ellis 2002;
Madanipour 1997). Hence, neighborhood design &rea of study that takes into
accounts theomponentsandguidance of neighborhood desigmeighborhood
impacts, and othedeterminants of neighborhood quality As a foundation for
neighborhood study, thiefinition of neighborhoodsand their distinct roles a®cial
and spatial unitsare reviewed. These four parts of the literatuechamlistically
explored to understand the nature of neighborh@stbd, its association with residents’

lives, and to expose the gaps in the literature.

2.2 Neighborhood
2.2.1 General Definition
Bowden (1972) mentioned that even 11-year-old looydd draw neighborhood
boundaries and innately possess the awareness obtitept of a neighborhood. Yet, a
scholarly description is more elusive. The previli@sature provides definitions into
the conceptual nature of a neighborhood. A neighbad is
* an “important organ of urban life,” in which peéemre bound together, interlinked,
and live interdependently like all living organisiihumford 1954, 260)
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< a combination of geographical boundaries, etloricultural characteristics of the
inhabitants, psychological unity, or concentrated af an area’s facilities (Keller
1968)

» asmall urban area where residents are influebgesthcio-economic effects and
services within (Goodman 1977)

« asub-territory of a larger area in which peaplade and interact with each other
(Hallman 1984)

» a geographical unit where inhabitants can shezess to construction within

(Chaskin 1997)

Even though each researcher elaborated on the ngeahneighborhood
differently, overlapping key words exist: a clustéresidents, geographically defined
place, and social and economic cohesion. Syntimgsihese key words, we can define a
neighborhood as a collection of people who shangces and some level of cohesion in

a geographically bounded place.

2.2.2 Neighborhood as Spatial and Social Units

Neighborhoods are seen as social or/and spatitsd depending on which aspects
of neighborhoods are highlighted (Smith 2010; P&%2). One aspect of neighborhoods
cannot complete the definition or mechanisms agighiborhood, but planning policies

and initiatives often focus on one or the otheresgjing on planning goals.



2.2.2.1 Neighborhood as a Spatial Unit

As previously defined, neighborhoods are geograbhikits bounded on the
ground. This is very different from a simple gathgrof people. In this sense, the
primary condition defining neighborhoods is to patsally clustered. As cities grew,
people migrated and clustered by economic stdtedptation of available jobs, and
cultural and ethnic identities under the condittdmffordability (Park 1952). These
types of neighborhoods are formed by natural foacesare independent from
administrative objects (Chaskin 1997; Park 1952yhiW a human ecological
perspective, these neighborhoods are called ‘naateas’ or ‘urban villages.’ In this
case, people get together to share a common puasas@eighborhood is not solely a
spatial unit. Spatial closeness enables them toraamcate, recognize faces, and
develop friendships. Thus, spatial clustering esghimary condition that makes
neighborhoods social units. Particularly, physaiatance created social distance and in
turn affects the progress of communication in faroeeys (Park 1952). Even though we
have overcome the physical distance thanks to tdoby, the proximity or face-to-face
interactions remain essential.

Another distinctive feature that makes neighborhasa@ spatial unit is similar
patterns of land use and form, which are the missihdt visual expression of spatial
unity. “The fuller use of tree-lined streets andblpziopen spaces, and the architecture
style” of neighborhood design allows residentsitteentiate and identify their

neighborhood as a spatially clustered unit (Mumft®84, 262; Chaskin 1998).



2.2.2.2 Neighborhood as a Social Unit

Neighborhoods are also units of social settlentgaitdre not so much population
aggregates. The major social features of neighlmalhiare social ties, interpersonal
relationships, and the official or unofficial asedmns among members. Although their
individual characteristics are not necessarily imresidents share common interests
and act together for their common well-being (PE3&?2).

The power of neighborhoods as social units has begrighted in policies and
projects of community development. Community depeient underscores the
participation and empowerment of residents to wovkards a shared agenda or their
common needs (Craig and Mayo 1995). Thereforenhaece residents’ participation
and empowerment, several planning tools have beggested by the forms of
community programs, initiatives (Gootman and Ec2@82), community organizing,
building (Gittell and Vidal 1998; Mowbray 2005), mnunity assets, and community
mapping of social and material capital (Parks amdk&r 1996). Urban designers and
planners proposed facilities or physical environta¢hat could generate intensive social
interactions with common meeting spots. Commurgtyters or common local places in
the center of neighborhoods are the most popukameie. It was believed that core
facilities could promote a sense of belongings @mmunity involvement, but this
concept has faded (Mumford 1954), but still remainew urbanist idea. It has been
well known that simple spatial aggregation is ndfisient to create neighborhoods that

are complete social units.
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2.3 Neighborhood Design

The qualities of individual design components aitical in determining the
characteristics of a neighborhood. Frequently noeetil elements of neighborhood
design are architecture, urban units (e.g., ldt&Ks, streets, or roads), public realms
(e.g., public buildings, plazas, or squares), gmehcspaces (e.g., playing lots, parks,
greenways, or trees, often including nature angtaldure lands) (Evans et al. 1982;
Southworth and Owens 1993; Lynch 1984, Cerverokaoakelman 1997; Handy 1996;
Moudon et al. 1997). While the individual qualitiyreeighborhood design components is
important in determining a neighborhood’s imagejrtepatial structure has been
considered more important as spatial structurerchétes where human activities and
flows occur (Rowley 1996; Jones et al. 2005; Hab@96). Hence, planning tools and
guidelines are mostly oriented toward how to orgeniay-out, and bind individual
elements. The decisions of neighborhood desigrtatie neighborhood for a long time,

and are difficult to alter once in place.

2.3.1 Two Domains of Neighborhood Design

Not all neighborhood design components can be msgigto two divergent
categories, but for the sake of convenience, dgwigiciples were classified into two
groups: ‘structural design components’ and ‘ecalabdesign components.’ Design
components that form the structure of neighborhaegl® named structural design

components, while green and natural features waledcecological design components.
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2.3.1.1 Structural Design Components

Structural design components focus more on howdaroze and to arrange
major foundations of neighborhoods such as dersityl use, and street patterns.
Unfortunately, planning theories do not provide timéversal criteria for good or bad
conditions within neighborhoods (Sternberg 2000efi@nd Ellis 2002; Barnett 1982;
Montgomery 1998). Guidance has changed along Wwelthallenges and possible
solutions of the era. Relatively low density deypsh®nt, segregated land uses, and long-
winding streets were emphasized before, but cudesign strategies generally have
moved in the opposite direction: a higher densitgre mixed-use, and more connected

street patterns (Jabareen 2006).

Density

Density is a measure of vertical and horizontanstty of developments within
occupied space. Density is usually expressed ldydansumption per capita, and is
calculated by the simple ratio of population, hdwdds, or dwelling units to land area
(Malpezzi and Guo 2001; Galster et al. 2001). Tégrele of ground coverage was also
mentioned as a measure of development intensity{@bmery 1998). Density can also
be reflected in lot size and the floor plans of$ing, particularly at a neighborhood
scale. If there are houses that have larger lotsggrer floor plans, this indicates a lower
density (Song and Knaap 2004b).

Density is a primary planning tool to determine dlegree of human activity and

function within an area such as employment, re&#s, or commuting times in macro-
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scale areas and the housing size and even theoepsychological load in micro-scale
areas (Cervero and Kockelman 1997; Porter 1998 sias2000). In the past, a low-
density rural style of development was emphasiRendlal style development is in stark
contrast to compact development realized in the fof present day suburbia. Today, a
relatively denser form of development is adviseds said that developments should be
located close enough to each other so that vasengces and urban functions can be
shared effectively (Frumkin 2002; Anderson et 8B@; Williams et al. 2005; Williams

et al. 2000). It is also related to the optimum ofseesources such as land and energy by
locating activities and development close enougteaach via walking or biking.

Although the definition of ‘a higher-density’ diffe among various societies and cultures,
it is assumed that the proper density at certasstiolds—which is generally higher

than that of current subdivision development inlsban areas—gives some benefits to

neighborhoods (Nasar 2003).

Land Use

Land use is determined by the current and domicamditions of a certain area,
or by the intention of urban planners who initiateire land uses. In broad terms, land
use can be classified into natural and non-natig@s$. In urbanized areas, the term ‘land
use’ refers to residential and non-residential lasel (e.g., commercial, industrial, open
space, or education). The mixed land uses denetmikture of well-suited residential
and non-residential land uses that could be locagether. Arranging compatible land

uses is one strategy to prevent land use conflidter zoning was legislated, planners
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put more value on segregated land uses—singleltetamits were designated different
from other types of housing and residential froomoeercial were segregated—to
maintain privacy and to sustain a quiet residemtmslironment (Saelens et al. 2003). On
the contrary, current urbanists suggest mixing is¢Vand uses with residential areas is
a positive condition (Jabareen 2006; Song and K28aga; Galster et al. 2001; Berke
2008). This is exemplified in a building with seakstacked uses that combines
residential units, a small number of daily-needitettores, community facilities, or
offices. Some buildings are increasingly providangange of housing choices, which

can bring different types of households togethehexcommunity, and further

implement mixed land use (Berke and Conroy 2000wBrand Cropper 2001; Grant
2002). It is argued that unmixed homogenous laednuzeases travel distances between
destinations and encourages automobile depend&fatyhews and Turnbull 2007).
When people live near places where they can sladpaed play, it helps reduce the
financial costs of automobiles and encourages peaesravel (e.g., walking or biking)
and public transit use (Grant 2002; Alberti and \&t2000; Jabareen 2006; Brown
and Cropper 2001; Lee and Moudon 2004). Mixed lzs®lis also believed to increase
natural surveillance. Jacobs (1961) suggested wtoeas and other public places are
open at all hours, it increases the safety of tighiborhood thanks to the customers and
employees of these stores and small businessedh ate “natural watchers and

guardians in sufficient numbers” (Jacobs 1961, 36).
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Street Patterns

Streets and blocks comprise the basic framewoekr@ighborhood and
determine the basic layout of each individual hogsinit (Southworth and Owens
1993). Hence, creating street patterns is oneeoptimary design elements at the
neighborhood scale (Southworth and Owens 1993ahddvioudon 2004). Long and
wide streets and blocks were recommended to prdarder lots for single-family
homes, introverted neighborhood space, and privRegent design suggestions, on the
other hand, favor shorter streets and smaller Blothke maximum length standard is
said to be between 300 and 600 feet (Montgomerg; 108l 2004). It is four to six
times shorter than the length of one side of adpek in Radburn, New Jersey, where
a standard unit of a super block was 1,200 feéeit, 890 feet (Smith 2000).

The connectivity of streets influences movemermeaiple between destinations
such as transportation transit stops, commercesd,u® schools, rather than a simple
proximity. In terms of length of streets, a quartele, up to a half mile, network
distance is a widely accepted standard for a ghsvalking and cycling distance
(Duany and Plater-Zyberk 1992; Southworth 1997;iyuet al. 1991; Gehl 2011; Song
and Knaap 2003). With respect to shapes of stragjsd pattern—two series of parallel
streets that create rectangular blocks—usuallyigesvmore alternative routes than cul-
de-sacs or looped streets (Duany et al. 2001; athand Turnbull 2007; Southworth
1997). Even though a street layout is not a coragat], broken-up streets contribute to
having more transportation routes, especially whialking, and increasing the

permeability of places (Montgomery 1998; Jacobsl)9Bedestrian friendly
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environment is another circulation concern withaighmborhoods. The route distance
and condition to utilitarian destinations are deti@ants of pedestrian connectivity

(Yang 2008).

2.3.1.2 Ecological Design Components

The endeavors of ecological design have also cosdifirom decorating private
gardens to introducing and integrating nature atity. Some believe that the power of
greenness is always the most visible and influefeaure to residents and visitors.
Even though ecological design components couldideclarious ranges of features and
living creatures, this study narrowly observed salvecological features such as nature,

parks and greenways, and landscapes in neighbashood

Natural Features

Topography, mountains, hills, lakes, and creekstag@rimary “given”
conditions of neighborhood design. Therefore, nobsthe developments must but
follow the first rule, nature (Ellis 2010). Some#n) natural conditions create obstacles
that constrain built forms (Friedman 2007), althotigpographical constraints have been
overcome to some extent due to technological acksarithey also characterize the
fundamental local context and image of neighborspwadhich are often reflected in
names of neighborhoods (e.g., Pebble Creek, Grakd, lor Lowry Hill).

No matter the constraints or merits, the creatiomaomonious connections to

nature has been always a primary concern. In sdpoksearch, the inherent inclination
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to affiliate with nature, known as "biophilia”, hbeen studied for a long time (Wilson
1984; Grinde and Patil 2009). Previous studiesalexkthat frequent exposure to nature
increases positive effects: friendliness (Ulrict@39Matsuoka and Kaplan 2008),
playfulness (Ulrich 1979; Grinde and Patil 200%tien (Ulrich 1979), physical and
psychological health (Grinde and Patil 2009; Ulri@®93; Ulrich et al. 1991), livability

in one’s social and physical environments (Ulri@®3), and overall human happiness
(Coles and Bussey 2000; Nisbet et al. 2011). Resblenincorporation of nature into a
community also results in other benefits such asexving urban habitats (Walmsley
1995; Jabareen 2006; Chasan 1993), reducing poll(dabareen 2006), and promoting

educational functions (Walmsley 1995).

Open Space

The term ‘open space’ is usually described as thterpart of development or
used land. Particularly, urban open space usueliéys to parks, forests, meadows,
watersheds, and wetlands that are open and unotestrio the sky (McConnell and
Walls 2005). Publicly owned and regulated parkeegways, and nature preserves are
most often mentioned urban open spaces in plarandglesign (Maruani and Amit-
Cohen 2007; Barbosa et al. 2007; Lee et al. 200&)ddition to the general features
having green features nearby, they provide reaealiopportunities and social spaces
that can bring people from different social clagsgether. They also help protect
natural areas and living creatures (Thompson 2B@2tes and Hall 1995).

The location, size, and facilities greatly influertbe types, frequency, and
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intensity of activities (Giles-Corti et al. 200%)r instance, if parks and greenways have
a variety of facilities such as play equipmentyeational grounds, sports fields, and
commons, people will be able to get together fmulee and recreation purposes. If they
are loosely designed with just esplanades or bstfgrs, people may visit for sitting,
strolling, or walking the dog. Urban open spacal$® classified into several different
types of open space, and driven by scale. At tbekldevel, play lots and pocket parks
can be placed, while rights of ways and plantimgstare at the street level (Girling and
Kellett 2005). Meanwhile, at the neighborhood lewgen space takes the form of
neighborhood parks, playgrounds, drainage waygjmdields, and greenways (Girling
and Kellett 2005). Even though there is no all-eambrg requirement for each type of
urban space, some discussions about minimum siaesaf population served, and

service radius for neighborhood and community parksfound (Table 2-1).

Table 2-1. Neighborhood and Community Park Criteria

i Population
Institutions Min Area . Service Radius
(Acres/1,000 ppl) Served
American Public Single-family 1.5
- . . . 1,000-5,000
S Health Association Multi-family 2.0
'g National Recreation Association 1 4,000-6,000 % mile
_'t% Local Planning Administration 1 4,000-7,000 % mile
'g Athletic Institute 10 (for best result) Walking Distance
Recreation & the Town Plan 1 Walking Distance
. National Recreation Association 25 20,000-40,000 % to 2 miles
-‘é Guide for Planning Recreation Parks .
S . . . 1 5,000-25,000 1-1% mile
£ in California
§ National Council on Pupils of Add 1 Jr. high: 1 mile
o . . . 10,000-20,000 . .
School House (predicted construction) per 100 pupils Sr. high: 3 miles

Source from: American Society of Planning Officials (1965, 10 and 13)
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Landscape Patterns

Landscape is an inclusive term that consists abuarcharacteristics such as
natural features, land cover, land uses, and eueate. With a narrow scope, land
cover shaped by woody areas comprised of treegiasd are referred to as ‘landscapes’
in this study.

Finding good landscape patterns is a long-stangload of researchers because
landscape patterns—the structure of landscapedimgisize, shape, arrangement, and
distribution of individual landscape components—eafithe function o and quality of the
whole environment (Forman and Godron 1986; McGaagd Marks 1995; Gustafson
and Parker 1994). Particularly, it is believed thabd landscape patterns enable the
creation of more pleasant environments, fosteraa gmality of life, encourage people
to spend more time outside, and protect habitatetfeer living creatures (Miller 1988;
Dwyer et al. 1992).

No single absolute number or standard determineshw@ndscape conditions
are desirable, but several models of landscapegg@xpress better status. The Patch
Matrix model (PM model) is the most widely accepteadel to describe landscape
structure, and it is frequently employed in plagnamd design projects (Ndubisi 2002).
In the model, heterogeneity—aquality and statusisdichilar or similar types of
landscape—is highlighted; the higher the heteroigpgitbe better the landscape (Turner
1989). The Habitat Network model focuses on sustgiimteractions among species in
landscape mosaics. This model operates througlncewot functional and locational

connections of individual landscape patches, whaldd determine the functional flow
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Figure 2-1. Examples of Spatial Guideline
Source from: Ndubisi (2002, 183) and Shafer (1994, 217 )

Enhancing interactions among landscapes is corslqesitive, and is a critical

condition for nature preservation and land use fiNdubisi 2002; Botequilha Leitao

and Ahern 2002). In land use planning, for examghdancing greenway connections

has received significant attention in promotingegr@etworks. The Spatial Guideline

model is developed based on landscape ecologginiidified and diagramed

explanations have been criticized, but it is widedgd as a simple tool for designing
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effective landscape patterns. Diamond (1975), le@efined by Shafer (1994) in greater
detail, proposed geometric principles showing casegsaphic guidelines (Figure 2-1).
Spatial guidelines provide a background for othsciglines that try to understand
relationships between spatial patterns and humagse~orman (1995) reorganized
previous suggestions into comprehensive princifdea good landscape: 1) a few large
patches, 2) wide corridors along major streamsp8ectivity for movement, and 4)
heterogeneous bits of nature through human-develapeas.

Although the underscored conditions vary dependimgnodels, some shared
notions such as larger, continuous, unfragmentaging, and thicker landscape patches

are assumed as optimal conditions.

2.4 The Impacts of Neighborhood Design
2.4.1 Influence on Well-being

Urban planning seeks to shape the physical envieonmthat affects the human
experience (Talen and Ellis 2002; Madanipour 19@riginating from the view of
environmental determinism, urban planners belieae human growth, development,
and activities would be controlled by the physeavironments to some extent
(Alexander and Fairbridge 2006). The original idéanvironmental determinism has
been criticized because it ignored the complexityoziety and human beings, and
subsequently helped generate racism and imperidkg®t 1985; Alexander and
Fairbridge 2006). Yet, a part of environmental deiaism has been still rooted in urban

planning theory, which explains the associationglgfsical environment and human
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beings. Hence, in theory, urban planners insigtdtfgood design” enhances the quality
of life (Corbusier 1967; Ellis 2010; Harries 1998n and Chen 2010; Talen and Ellis
2002). The statement becomes more plausible whagrdtactors are incorporated into
explanations of outcomes with respect to socianemic, and cultural human activities.

Planners and researchers have provided suppoxtidgree to explain this
association of neighborhood design on several dwrafiwell-being, usually in the
domains of material, physical, social, and envirental aspects. Material domains in
terms of energy saving (Brownstone and Golob 2&@8enique et al. 2012; Ewing and
Rong 2008), land conservation (Ewing et al. 20@8s#&h et al. 2007), cost efficiency
(Asabere 1990; Echenique et al. 2012), and safetgl{ere 1990; Jacobs 1961), were
studied well. Physical domains were observed imseof physical activity (Lee and
Moudon 2008; Frank and Engelke 2001; Lee and Mofi)4; Handy 1996; Cohen et
al. 2007), and mental health (Donovan et al. 26055s et al. 2000; Kaplan 2001).
Social domains frequently were concerned with dactaractions, place attachment,
sense of community (Southworth and Owens 1993;dRrenal. 2013; Talen 1999;
Ewing 1997; Putnam 2001; Bramley and Power 200Qrr€&tman and Ginsberg 1984,
Wilson and Baldassare 1996; Rogers and Sukolrateteen2009), and privacy (Asabere
1990; Matthews and Turnbull 2007). Environmentahdms mainly address the
influences of design on air quality and habitat@cton (Schweitzer and Zhou 2010;
Newman 1999).

The direction of the impact of structural desigmpmnents—a higher density,

mixed-use, more connected street patterns—areax@nsial. The outcomes showed
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inconclusive results: no, positive, or negative atitp Higher density is generally
considered a negative factor (Patterson 2004; Brddf993; Yang 2008; Frank and
Engelke 2001; Donovan et al. 2002). Mixed land he® shown negative, positive, or
not significant (Van Cao and Cory 1982; Geoghedal. 4997, Lee 2010). Street
connectivity, particularly pedestrian oriented deselements, is often featured as
positive (Hur et al. 2010; Matthews and Turnbuld20French et al. 2013; Asabere
1990; Handy 1996). In contrast to structural deseggnpirical studies mostly showed a
positive impact for good ecological design sucleiag close to natural features and
open spaces and having good landscape patternsifdit@hen 2010; Geoghegan et al.
1997; Luttik 2000; Dombrow et al. 2000; Sanderle2@10; Hur and Morrow-Jones

2008; Lee et al. 2008).

2.4.2 Impact on Preference

The previous literature supports the idea that goemdghborhood design has
positive impacts on human well-being in severatgmedomains. Neighborhood
satisfaction has also been studied to measurevéralbwell-being or quality of life in
terms of revealed and stated preferences (Yang)2088 stated preference approach
mostly relies on surveys asking for evaluationthefneighborhood, while revealed
preference approaches often look at market priagksfpr properties in neighborhood
design related studies. The outcomes from statddenrealed preferences do not always
coincide with each other. Different outcomes froiffedent studies maybe a result of

diverse conditions among the study cases, datasuriag methods, the unit of analysis,
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and the variety of models researchers used ongheires. Or, this discrepancy may be
occurred as the evaluation of current residendsffisrent from future residents who
purchase homes in new neighborhoods. Otherwiseepwated behaviors or intentions

may not result in the actions that residents take.

2.4.2.1 Stated Preferences
A rating of perceived neighborhood satisfactioong of the typical measures of
a stated preference. Similar to other neighbortaexigns and their impact related

studies, the direction of preferences are incongud able 2-2).

Structural Design Components

Density is the most controversial issue betweearthand practice. An inverse
relationship between population size (high-densaty) neighborhood satisfaction was
often observed in empirical research. Between E@52006 in Dublin UK., Howley et
al. (2009) surveyed randomly-chosen people whallimevarious apartment complexes.
The neighborhoods were defined by an averageimni@ of 15 to 20 minutes walking-
distance to their place of work, or a 5 to 10 menditive from their home. The study
showed that density itself did not discourage neoghood satisfaction. Rather, they
discovered other issues mattered, such as lackhviommental quality, community
involvement, services, facilities, or too much moiBramley and Power (2009) studied
the impacts of the density of dwellings, mixturehofusing types, and the density of cars

on residents’ satisfaction. They used data frof@@Dhouseholds based on the Survey
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of English Housing from 1993 and 1994. They repbtteat compact forms tended to
exacerbate neighborhood problems and decreastasatis. Yet, pedestrian-friendly
features were generally seen as positive conditioes (2010) found that high-density
development was expressed as negative charadgristit greater mixed-use and street
connectivity had positive impacts on neighborhoatisgction in the Seattle and
Baltimore regions. Buys and Miller (2012) foundasjpive impact of walkability on
neighborhood satisfaction in Brisbane, Australiattéson (2004) examined the
relationships between pedestrian-friendly urbamfand neighborhood satisfaction in
Portland, Oregon. He created the new urbanism italexeasure pedestrian-friendly
urban form, and a quality of life index to measnegghborhood satisfaction. The model
partially explained a positive relationship betweemv urbanism features and
neighborhood satisfaction: distance to a grocamesnumber of services within one
mile from home, and the number of services accksbijwalking and driving.
Occasionally, mixed results have also been repavtddn the same study. Yang (2008)
investigated the impacts of housing density, lasel mix, variety of housing types, and
street connectivity on neighborhood satisfactioa.ddmpared two different
metropolitan areas, Charlotte, North Carolina, Bodland, Oregon, but failed to obtain
the same outcome from these areas.

Across these previous studies, structural desigtufes have shown negative or
positive effects on neighborhood satisfaction depenon the direction of design
principles. High density was mostly blamed for lowatisfaction. Mixed land uses,

street connectivity, and pedestrian access, howeften showed positive influences. As
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stated by Yang (2008), these results are sometsssciated with adverse social and
economic issues in a given area, not the neighloordesign itself. Neighborhoods in or
near a city center typically have a higher densitgt mixed land uses compared to
neighborhoods in the suburbs. Social and econorolaigms are likely to be
concentrated in urban cores. Hence, compact anddnige urban form settings would
show more positive effects in new- or re-developtaerhich are relatively free from

social ills.

Ecological Design Components

The importance of contact with nature, open spaed|andscapes has shown
consistent and positive associations with neightadrsatisfaction ratings.

Kaplan (2001) reported a positive impact of viewsature and landscapes from
homes on neighborhood satisfaction in Ann Arborgivzan. Sirgy and Cornwell (2002)
surveyed 380 residents of western Virginia and aagethe positive role of landscapes
in overall feelings toward life. Morromones et al. (2004) asked 1,257 residents in
Franklin County to choose preferred neighborhoawldmns. People preferred having
parks, local agricultural land, and preserved @oglin their neighborhoods. Kearney
(2006) mailed surveys to residents in master pldmeenmunities in Seattle and found
that density and proximity to shared nature areah as nature preserves, ponds, lakes,
and trails did not have a significant impact orghéorhood satisfaction, but having
views of nature from the home was critical and fnsi Sugiyama et al. (2009)

surveyed people aged 65 years or older in the Bhid.proposed that the distance (over
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and within a 10 minute walk) to neighborhood oppaces was relevant to the
satisfaction of the older residents.

Lee et al. (2008) examined the association betwearhborhood satisfaction
and landscape structure in College Station, TeMasy found that larger patch size, less
fragmentation, more connection, and irregular shapere likely to be related to overall
neighborhood satisfaction regardless of the size@heighborhood, however, specific
measures showed slightly different results by scaleighborhoods. For example,
patch density was not significant in decreasingmaorhood satisfaction in micro-scale
neighborhoods, while critical in intermediate andaono-scale neighborhoods. Hur et al.
(2010) examined the impact of actual and percenstdralness and openness on
satisfaction in Franklin County, Ohio. They fouét physical and perceived vegetation
directly contributed to promoting satisfaction. eng et al. (2012) also found a positive
association between subjectively measured greghinerhood qualities and

neighborhood satisfaction through survey data fsofmurban and rural Scania, Sweden.

2.4.2.2 Revealed Preferences

Examining how much consumers are willing to paytf@ir homes is one of the
powerful ways to determine the quality of goods aer/ices. Housing premiums, one
of the measures of revealed preferences, is masé#g to analyze the influences of
neighborhood designs on neighborhood satisfacBonilar to stated preference studies,

mutually inconsistent results were found in presgigtudies (Table 2-3).
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Structural Design Components

Several previous studies revealed that a highesigemixed land use, and
greater street connections could create aggregatéidcounted housing premiums.

Geoghegan et al. (1997) stated that high densisyumdesirable in micro-scale
neighborhoods, which were defined as a 0.1-kilometgius buffer from a parcel, and
Song and Knaap (2003) supported the same ideadmgieig census block groups in
Portland. Yet, Tu and Eppli (1999) argued high dgns a favorable condition. They
found that greater mixed land uses increased thsihg price. Song and Knaap (2003)
stated that people were less willing to pay prensidon houses where various kinds of
land uses and housing types were located withiménghborhood. The follow-up work
specified the measures of mixed land use and disdgwrith conclusion of previous
research. The reported that a mix of certain tyjféand uses (e.g., nearby commercial
or public parks) could have a positive impact byréasing housing values (Song and
Knaap 2004a). Jones et al. (2009) studied developwability developing two models,
house price model and construction model in thregligh cities (Leicester, Oxford, and
Sheffield) and two Scottish cities (Glasgow andribdrgh). In four cities, with the
exception of Oxford, the house price model revetthati housing price was likely to be
higher when the number of single-family detacheché® increased. Not surprisingly,
having a higher percentage of rental homes deate¢hsehousing price, but the effect
was different in each city; the impact was muchliena Sheffield. Tu and Eppli (1999)
compared housing prices of homes in Kentland—whiak developed with new

urbanism concepts, particularly traditional neigiiomd development—and nearby
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traditional subdivisions in Montgomery, Marylanchély found that homeowners were
willing to pay premiums for houses in a neighborh@oth new urbanist design features.
Asabere (1990) argued that cul-de-sacs increasesirfgpvalues. On the contrary,
Matthews and Turnbull (2007) said that pedestriaented neighborhoods and more
gridiron-like street patterns were driving factéws increased house values. Meanwhile,

in auto-oriented developments, a more gridiron-fikkeet pattern reduced housing value.

Ecological Design Components

Beyond investigating the impacts of structural gegrinciples on
neighborhoods, ecological design components canexiglain an increase or decrease
in housing prices.

Geoghegan et al. (1997) found that the ratio okphad a positive impact within
neighborhoods defined by a 0.1-kilometer radiugdsufvhile there was a negative
impact in a 1.0-kilometer radius buffer neighborttoDehring and Dunse (2006)
revealed that the proximity to parks increasedptiees of flats in Aberdeen, Scotland;
the lower density of the surrounding urban develepthhowever, reduced the effects of
being near parks. Jim and Chen (2010) compareerédiftes between transaction prices
of high-rise residential buildings 800 meters iesthd outside of neighborhood parks.
Being close to a park had a positive impact on imgugalues. Luttik (2000) examined
the contributions of ecological design factors sashwater features, green strips, parks,
open spaces, and pleasant views on house premutims Netherlands. Those specific

ecological components produced an increase in hgumsices. Song and Knaap (2003)

29



found that a mountain view increased the housiigepn Portland, Oregon. Hui et al.
(2007) concluded that neighborhood parks and saeewnes (e.g., harbors, mountains, or
lakes) increased the transaction prices of high#esidences in compact areas compared
to low density areas in Hong Kong. Geoghegan €.8P7) reported that high
fragmentation (the extent of human changes onathdsicape) within a neighborhood
defined by a one-kilometer radius reduced housriggep. Dombrow et al. (2000) and
Sander et al. (2010) reported that the preseno®atdre trees in urban tree cover had
positive effects on the average home sales prieeoMind McPherson (2003)
demonstrated that a public street tree populationldvgenerate almost 1.2 million
dollars in net annual environmental values and fieim@using values. Mansfield et al.
(2005) reported that the distance to an institati@n private forest and the proportion of
trees on a parcel or in the neighborhood contribtdeéncreased housing premiums.
Several researchers claimed a positive influenacenwieighborhood employed
“good” ecological design components, The presehoe closeness to nature (e.g.,
water features, mountains, or a scenic view) amh@paces (e.g., parks, greenways, or
trails) and having good—Ilarger, unfragmented, scatt, or complex shape—Ilandscape
patterns (e.g., tree cover, tree canopy, or atfevesdy area) contribute to increasing
housing values. While some reported positive imgpaither reported negative or
inconclusive findings due to other outlying conalits. Even with better ecological

design components, trade-offs between neighborldesijns components exist.
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Table 2-2. The Impacts of Neighborhood Designs orteBed Preferences (Neighborhood Satisfaction Survgy

Ecological Design

Structural Design
High High High Closer Closer/More Better
Density Mixed-use Connedtedness Nature  OpenSpace Landscape
+ +
+
- +
+
+ (scenic view)
+
+
- (tract
(tract) (Charlotte)
- +
+
+
- +
- + +
+
+ +

Study Area

60 Metropolitan Areas, US

Ann Arbor, Ml
VA

Franklin County, OH

Portland, OR
Seattle, WA

College Station, TX

Charlotte, NC & Portland, OR

U.K.

Dublin’s Central City, UK

U.K.
Franklin County, OH

Seattle, WA & Baltimore-
Washington DC

Brisbane, Australia

Malmo, Helsingborg, Lund &
Kristianstad, Sweden

Unit of
Data Collection

Author(s)

Lee, B. A. and A. M. Guest

Metropolitan Area

Apartment
Community

Individual

Perceived
Neighborhood
Census Tract

Subdivision

750ft / 1,500ft /
3,000ft Buffer

Block (or Block
Group) / Tract

Individual

15-20 min. Walking
/ 5-10 min. Driving
Buffer
Individual 65+
A-quarter-mile

Buffer
Groups of Block
Groups
Urban Higher
Density Precincts

Individual

(1983)
Kaplan, R. (2001)

Sirgy, M. J. and T. Cornwell
(2002)
Morrow-Jones, H. A,, et al.
(2004)
Patterson, P. (2004)
Kearney, A. R. (2006)

Lee, S.-W., et al. (2008)

Yang, Y. (2008)

Bramley, G. and S. Power
(2009)

Howley, P., et al. (2009)

Sugiyama, T., et al. (2009)
Hur, M., et al. (2010)

Lee, S. M. (2010)

Buys, L. and E. Miller
(2012)

de Jong, K., et al. (2012)

+ refers to an increase of neighborhood satisfaction
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Table 2-3. The Impacts of Neighborhood Designs oneRealed Preferences (Housing Premium)

Structural Design
High High High Closer

Ecological Design
Closer/More
Density Mixed-use  Connededness  Nature

OpenSpace Landscape

Study Area

Unit of
Data Collection

Author(s)

+
+(0.1km)
- (1km)
+ + +
+ +
- - + + (scenic view)
+ +
+
- +
+ (pedestrian)
- (automobile)
+ (scenic view)
+/- (by cities)
- (mountain view)
+ (harvor view)

City of Tucson, AZ
Halifax, Canada

Washington, DC

Montgomery County, MA

Baton Rouge, LA
Apeldoorn, Netherlands

Washington County, PO

Washington County, PO
North Carolina

Aberdeen, Scotland

King County, WA

Kowloon, Hong Kong
Edinburgh, Glasgow, Sheffield,
Leicester, Oxford, UK

Quarry Bay District, Hong Kong
Dakota and Ramsey Counties, MN

Davis, CA

Census Tract
Neighborhood

0.1 /1.0km

Subdivision

Parcel
Parcel
Census
Block Group
Traffic Analysis
Zone
Parcel

Parcel

Census Tract

House
The Relevant Local
Authority Area
Private Residential
Developments
Neighborhood

Segmented Zone

Van Cao, T. and D. C. Cory
(1982)
Asabere, P. K. (1990)

Geoghegan, J., et al. (1997)

Tu, C. C. and M. J. Eppli
(1999)
Dombrow, J., et al. (2000)
Luttik, J. (2000)
Song, Y. and G. J. Knaap
(2003)

Song, Y. and G. J. Knaap
(2004a)
Mansfield, C., et al. (2005)
Dehring, C. and N. Dunse
(2006)
Matthews, J. W. and G. K.
Turnbull (2007)

Hui, E., et al. (2007)

Jones, C., et al. (2009)

Jim, C. and W. Y. Chen
(2010)
Sander, H., et al. (2010)
Maco, S. E. and E. G.
McPherson (2003)

+ refers to an increase of neighborhood satisfaction
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2.5 Other Indicators Determining Neighborhood Qualty

Previous literature introduced and examined varguadities of neighborhoods
in addition to neighborhood designs. As shown ibl&2-4, researchers in planning
often detail a level of adequacy (e.g., lack ofmtenance or facilities) and thread of
livability (e.g., trash, traffic, or noise). Soaigly or socio-ecology frequently highlights
a neighborhood’s socio (e.g., race, education régrar social network) and economic
status (e.g., poverty rate income, housing valoieschool quality).

In planning related studies, several physical ¢ants were examined. Lansing
and Marans (1969) surveyed planners and residbotg ¢he physical settings of
neighborhoods that determined the quality of amaghood. Planners mentioned that
the physical condition of structures was the mimgtartant factor, while residents
indicated level of maintenance. Grether and Mieszko (1974) reported that housing
adequacy and structure were critical featuresabeastate values. Marans (1979)
evaluated the conditions and services of neighbmttdo determine neighborhood
guality in 60 metropolitan areas. He found thattff@ssome conditions associated with a
desire to move were crime, traffic, noise, indastaictivities, abandoned and rundown
housing, and odor and smoke” (p. 27). ConnerlyMadans (1985) emphasized the
great contribution of close social interactionsnicreasing neighborhood quality.
Meanwhile, they also underscored objective neighdad physical conditions such as
the adequacy of streets, schools, police relati@tseation places, and accessibility to
shopping. Hite et al. (2001) showed that being ogan landfills reduced housing prices,

while closed landfills did not. Weiss et al. (20%d)nd that disamenities such as poor
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traffic safety, pollution, and noxious land usegj(ea power plant, or landfill) lessened
the benefits from parks. Paquin (2007) said thgtreinters considered a low vacancy
rate as one of the important characteristics debeighborhoods. He also stated that a
high vacancy rate indicated that a neighborhoadiffering from financial and

population loss, and has safety and crime issues.

The socio-economic status of individuals and neaghoods as a whole was
frequently used to express concentrations of varthsadvantages, particularly
regarding the impoverished and in children. Bagtilal. (1992) mentioned that good
schools and safety allowed residents to continag tdtcupancy. Thus, the quality of
schools was often expressed by student test s¢bheesjrnover rate, and dropout rates
were employed (Hayes and Taylor 1996). Greenbé&gJJlalso mentioned that crime
or vandalism and school quality were determinahteghborhood quality. Ellen and
Turner (1997) reviewed the literature for the inaaf neighborhoods’ socio-economic
conditions on families and children. The importantériends, socialization of residents,
and social networks were highlighted across emgdiresearch as well as quality of
local services, crime and violence, and physiadhison. Newman and Schnare (1997)
adopted several items to evaluate the successusirigpprograms used to neighborhood
guality. Racial or ethnic composition and povedtes were factors that determined the
success or failure of housing programs in the Bigketts and Sawhill (1988) described
disadvantaged neighborhoods as those with highedclopouts, inconsistently
employed prime working-age males, welfare reciggahnd female heads of families.

Van Zandt and Rohe (2006, 496) used several iteicts @s “the proportion of female-
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headed families, median family income indexed tontp median, proportion of persons

living below the poverty line, homeownership rat@semployment rates, median

housing values indexed to the county median, aoggstion of vacant housing units to

describe disadvantaged neighborhoods.”

Table 2-4. Determinants of Neighborhood Quality

Socio-Economic Conditions

Physical Conditions

¢ Housing Adequacy
(e.g., lot size, building area, age, number of
rooms, other equipment, yard)
¢ Architectural Characteristics
(e.g., style, front porch and/or balcony, garage
on facade)
¢ Deterioration / Maintenance
¢ Presence of Unwanted Land Use
(e.g., landfill, power plant, industrial activities)
¢ Traffic
* Noise, Odor, Smoke, Litter
* Vacancy / Abandonment

Age

Gender

Race / Ethnicity

Educational Attainment

Marital Status of Household Head

Presence of Children

Duration of Residence

Household Poverty Rate

(e.g., welfare recipients, female heads, full or
part-time job status)

Household Income

(e.g., income, monthly rent)

Property Values

Relationships with Neighbors

School Quality

(e.g., SAT score, student-teacher ratio, school
drop-out rates)

Safety

(e.g., crime, presence of police precincts)

2.6 Research Gap

The previous literature acknowledges the definibbneighborhoods,

neighborhood design components, and impacts ohheifpood designs on residents’

preferences with a range of perspectives. Yetetheg some points not thoroughly

discussed in previous studies.



2.6.1 Neighborhood as a Single-level Unit

One weakness of previous studies is that they densieighborhoods as single-
level units. However, planning theorists and pracg planners highlight the contextual
influence of neighborhoods. This occurs becaus@theences of neighborhoods cannot
be limited within the designated borders of a ¢enteeighborhood scale. The influence
of contexts that act like a backdrop to neighbodsocannot be ignored, although
contexts may have less direct impact than do neiditdmds themselves. There have
been few attempts to compare the impacts of neigjaloal designs on different size of
neighborhoods, but they failed to consider inteoact relationships between them.
Some studies have explored the contextual influehceighborhoods in different
spatial scales. Shin et al. (2011) observed thsihgypremium with houses and
subdivisions. Subdivisions play as contexts ofew$iouses. This study, however, has
limited the unit of analysis to houses and hossialgdivisions, without the consideration
of different scales of neighborhoods. Another redear, Yang (2008) showed some
meaningful observations with two levels of neightmwds—a group of households or
parcels (blocks) and a neighborhood (census tracs)neighborhood satisfaction. This
research was inspired by the richness of the twellleeighborhood approach, but found
the theoretical basis for the two-level approach laaking. In empirical studies,
officially recognized geography has been used poasent neighborhoods for operation
purposes such as census units, planned neighbarhgladning districts, zip codes,
subdivisions, and buffer neighborhoods drawn byliHaan or network distance—

usually a quarter-mile, a half-mile, and one-milaetad individual parcels. Even
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though the term neighborhood embraces all kinaiftgrent geography, sometimes
they remain small enough to maintain a shared iyemthile are large enough to recruit
people and services. In this sense, measures simauitdh with appropriate theoretical
and operational definitions of neighborhoods. fRstance, measuring land use mix of
commercial or business uses in blocks, and obsgspacific street shapes (i.e., cul-de-
sacs or grid patterns) at the macro-neighborhoeel ke unlikely to produce
meaningful results. Those specific design companard rarely implemented if the
blocks are not located in an urban center. Matcthegheighborhood level with the
design features based on theory minimizes conceptngamination and provides a
better understanding of the impacts of the surroyghdnvironments. Further, the
specific interactional relationships between neagthbods and contexts were not
specified.

In summary, the spontaneous consideration of corgesssential to understand
the impacts of neighborhood design on residentfepences because a neighborhood is
not a single-level phenomenon. The theoreticahitedns of neighborhood and contexts

are critical to find well-suited design components.

2.6.2 Neighborhood Design Components

It is well known that both structural and ecologjidasign components are
associated with the quality of lives of residefitse impact of structural factors (i.e.,
density, land use, and the formation of blocks stnekets) show inconclusive signs, but

ecological design elements (i.e., natural featuopen spaces, and landscape patterns)
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generally have a positive association with neighbod satisfaction. Due to its
importance and the substantial amount of reseandipgical design has grown as a
separate research branch beyond urban design gsuesnvironmental planning,
ecological planning, or landscape ecology). Yetyvjmus literature hardly compares the
extent to which structural and ecological desigm®gete or augment each other. In
addition, as shown in the study of Geoghegan €1887), the impacts of each design
component can vary considerably by scales of whigsalysis. Thus, observing the
magnitude of impacts of structural and ecologi@digns in different scales of
neighborhoods is an important contribution of thespnt research when considering

different scales of neighborhoods spontaneously.

2.6.3 Housing Price

Planning theory, practice, and research highligatrole of neighborhood design
on several domains of people’s lives. Further, erarg the influences on overall
preferences or satisfaction about neighborhoodaasher critical interest. The housing
value of single-family housing is the most frequgnsed non-survey based proxy for
measuring neighborhood satisfaction. Housing psceeseful as it can show the
willingness of people to hold or add capital inweshts in the neighborhood (Song and
Knaap 2003; Tu and Eppli 1999). Explaining the iotpaf neighborhoods in dollar
terms, however, may be less meaningful when planmant to directly adopt the results
of empirical studies into policies. Even though tbil or averaged values of all

properties in a neighborhood reflect the willingnés own capital resources in the
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neighborhood, increased or decreased housing micEsne sold properties hardly
affect the lives of others still living in the sameighborhood. Until the property is sold,
the increased value of the property is not avalablresidents and thereby has a limited
effect on them. In addition, homebuyers decide haveh they are willing to pay for the
expected neighborhood quality. Considering the tlaett homebuyers are new to the
neighborhood, housing price limits to reflect tvaleation about neighborhoods of
existing residents and invisible neighborhood asset

Moreover, from an analytical perspective, housirgnpum does not seem an
appropriate medium when the unit of analysis igiglorhood. The average or median
value of all sold houses in one neighborhood casegnt the dollar value of a
neighborhood, but this only expresses a numerialev It is obvious that a
neighborhood as a whole does not have a sales poosontrol the structural condition
of each house in the neighborhood, we also neadd@verage or median housing
structure. However, this aggregation induces the 4 critical information. Hence,
better measures that are more connected to tredivesidents than housing prices

need to be developed.
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CHAPTER 1lI

THEORY DEVELOPMENT

3.1 Introduction

To overcome the gaps discussel) the limitation of treating a neighborhood as
a single-level, 2) the unclear roles of structarad ecological designs in different scales
of neighborhoods, and 3) the weakness of usingiaihg price as a proxy of
neighborhood satisfactiencreating a theoretical foundation is necessaret@lbp a
research framework. Three major research constwents posited to help detail
different ways to observe the associations betvnegghborhood designs and
neighborhood satisfaction. First, the importanceaftextual influencethat can be
theoretically supported by the idea through neighbod hierarchy is presented. Second,
anintegrated understanding of structural and ecologial design components are
presented. Finally, the meaning and useedhborhood turnover are explored an
alternative proxy of neighborhood satisfaction. diie¢ical arguments can help construct

the research design.

3.2 Context Sensitive Design

For a neighborhood to be a truly self-contained mamity, it would have to be
completely isolated, perhaps on an inaccessitdadsbr a bubble neighborhood on the
moon. So to the extent that neighborhoods areeibtentained, contexts are important

in the real world. Planners and designers in practcognize without difficulty that
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they are more likely to achieve desired outcomeasrgerstanding interactions between
neighborhoods and their contexts. Similar projecis interventions are likely to
produce various outcomes, perhaps even consideraidgr dissimilar contexts.
Contexts often supplement incomplete neighborhdmalsan incomplete context cannot
cause a positive influence on a neighborhood. Toerean actual design process
usually begins with the analysis of both the gelnemd specific contextual conditions.
On the contrary, empirical studies rarely considehe interactions with context,
although the researchers recognized the actiatesinfluences are free from existing
boundaries of neighborhoods. If we ignore the irtgpare of interactional relationships
between neighborhoods and contexts in empiricdiesy we will miss the opportunity
to develop a well-directed set of design guidelines

Yet, the question remains, how can we define negdidiods and contexts?
Simply saying, contexts are larger areas includiengral neighborhoods. For the
operation purpose, we could think of various waysharacterize the neighborhoods and
contexts. They are often defined by the proximéty(, a quarter-, half-, full mile, or up
to two mile buffer) from a house. Yet, as a contexiot just a specific range but one
type of a neighborhood, contexts made by bufferaameatly match the unique
definition of neighborhood, which is a geograpHicdefined place. Thus, a context is
hardly defined and even less so by a specific sdnd should have a specific meaning.

Classifying neighborhoods into multiple hierarchtesild help create the criteria
for choosing neighborhoods and contexts for theseaech. A neighborhood placed into a

higher hierarchy could be a context for a choseghi®rhood. The four recognizably
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and functionally different possible levels of ndigihhoods-face-blocks, residential
neighborhoods, institutional neighborhoods, androomties—suggested by Park and
Rogers (2014) can be one possible option. Theyeéefiour scales of neighborhoods by
main land use, size (population and area), coiétf@g, boundaries, and the level of
homogeneity of socio-economic status. For exampdential neighborhoods can be
contexts of face-blocks and institutional neighloartts of residential neighborhoods.
Face-block neighborhoods refer to housing clusters in a sqblaiek or street
segment. They are effective units for observinga@as relationship because of their
relatively small sizeResidential neighborhoods refer to neighborhoods that have a
homogeneous character in terms of design, demograpd socio-economic status. It is
big enough to have one or two small retail storesooe facilities such as a nursery, an
elementary school, or community center. Extensavel luse mix in residential
neighborhoods approaches the near-zero limit. A&ypesidential neighborhood can
have 500 to 5,000 people or as little as 15, antb {®0 acres of landinstitutional
neighborhoods are the largest planning units that can be catledjhborhoods,” which
introduce several services and functions. In génrair boundaries are recognizable,
but are more modest than residential neighborhdodstutional neighborhoods contain
several residential neighborhoods along with otiyees of land uses. Observing micro-
scale design elements regarding architectural cterstics, street patterns for
pedestrian circulation, or landscape patterningpisappropriate at this level. These
neighborhoods are the starting point where theipybhnning sector can get involved

with land use, transportation, economic developm@rgn spaces, social services,
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commercial revitalization, or environmental issuBseory and planning advocates
5,000 to 10,000 people with approximately 1,00@aaf land. Theommunity is a
group of townships, or a portion of a city with thesest identity. The community
usually provides services such as police, fireqmiodn, or infrastructure that clearly
spills over into the lower levels of neighborhooblst are led and operated by the
community or city as a whole. Community planningcity planning also takes place at
this level. Land use, housing, transportation, camity facilities, critical or sensitive
area plans, or natural hazards are typically th@mtancerns. An institutional
neighborhood and community are the contexts oflezgial neighborhoods. The
community is a contextual area of institutionalgmorhoods.

As suggested, a neighborhood is a complex set@fwoven functions and
relationships which provide the richness that lamsecto be known as neighborhoods.
Like real planning projects, scholarly researchusth@onsider the associations of
neighborhoods and contexts simultaneously to dretéebresults. The hierarchy of
neighborhood concept would guide the decisiones¢archers to find the most
appropriate size and characteristics that fit wh#ir conceptual and operational

definitions of neighborhoods.

3.3 Structural vs. Ecological Design
Presumably, one of the ultimate goals of planngpidiscover better sets of
design guidelines that successfully contributertioamcing the quality of life. Yet,

current planning theory has diverged into two nsreams depending on what kind of
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environment the theory highlights. These dichotosneeparations are also reflected on
empirical research.

On one hand, new urbanisran umbrella term that encompasses traditional
neighborhood development (TND), the urban villagelel, transit orientation
development (TOD), or a sustainable urban matriXp—advocates design-based
strategies stemming from traditional urban formsede strategies help decrease
suburban sprawl and inner city decline throughding or remodeling neighborhoods. It
emphasizes structural design components such gsaeéedensity to reduce energy
consumption, create a sufficient mix of housingetyjand land uses for diversity, and
promote adequate street connectivity for walkingikng (Nasar 2003; Katz 1994;
Talen 1999). Ecological designs, on the other harelembraced by several different
terms such as landscape ecology, green urbanistajrsable design, or environment
planning. They highlight a greenly responsible andironmentally friendly
incorporation with natural features to create goeafing and pleasant place for human
beings and other creatures (Walmsley 1995; Jab&@@sr Ulrich et al. 1991). Due to
its importance, ecological design has grown irg@ivn research branch.

However, striking a good balance between structumdlecological designs is
critical because neither can account for neighbmdhsatisfaction on its own. Therefore,
design guidelines need to integrate both strucamdlecological design elements that
are aesthetically and functionally complementarst, Yvhen we look at them by
comparisons, we can understand their unique rolésanse in a neighborhood.

Possibly, the impacts of structural design comptseary, while ecological
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components are more important at the micro-levehbse residents have direct and
frequent contacts are critical. Several previoudists support these ideas. Usually, the
impacts of structural design components have besasuored by a range of ways and
their impacts vary by study areas or size and dtaniatics of neighborhoods.
Meanwhile, the visual access and closeness to@gicalalesign components, especially
to natural features and open space, have beenynestitd by researchers who reported
positive effects. Particularly, the work done byoGleegan et al. (1997) gives an
inspiration that each design domain could haveedfit roles depending on spatial
scales. They found that larger parks have positiyacts on neighborhood satisfaction
in small areas, while negative in larger areas.sTbyamining the independent
responsibilities of each design domain in differe@ighborhood scale is necessary for a

better understanding of the impacts of neighboraexign.

3.4 Neighborhood Turnover

Neighborhood turnover usually tracks the numbegyeafple who move in and out
of communities (Fitchen 1994). It includes migrataf both homeowners and renters,
but is often operationalized in terms of the fragryeof property turnover for owner-
occupied housing (Molotch 1969). This approachsisally justified because home
owners are likely to purchase home in areas tlegt éine satisfied with conditions of
houses and a neighborhood (Galster and Hesser B88hm 1982; Butler et al. 1969).
In this sense, neighborhood turnover is a reflectibneighborhood satisfaction as

residents are likely to make longer-term connesti@hen they are satisfied with the
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neighborhood's environment. Less neighborhood tienionplies satisfaction.

Neighborhood turnover is also a direct indicatoneighborhood stability. There
are two ends of neighborhood stability: a cohepeespective and a social isolation
perspective. From a cohesiveness perspective, mamilgbod stability is good (Ross et al.
2000). The more stable neighborhoods were reptotbdve the roots to bond social
capital such as social cohesion, place attachmestcial control formed by intimate
relationships (Aneshensel and Sucoff 1996; Drulkdted. 2005; Schieman 2005). To
make emotional and social connections and devekgmse of belonging, residents need
to spend sufficient time in their neighborhood (fFieBahi et al. 2008). A short
residency is likely to weaken social and emotiamainections and often breaks down
social controls (Ross et al. 2000; Brown et al.3008leighborhood stability is regarded
as particularly important in disadvantaged areasre/social pathologies tend to be
concentrated due to its mediating role in socigal Fitchen (1994) said a higher turnover
had negative impacts on school systems and sacigigms because of frequent
disruptions. The study done by Sampson et al. (1®9Chicago showed that collective
efficacy formed by longer residency lessened viodéen

From a social isolation perspective, stable neighbads are seen as
disadvantaged neighborhoods full of residents wihaat afford to move, particularly
residents in poor urban neighborhoods. These netsidee more likely to be isolated
from the mainstream of society and create morelpnab (Ross et al. 2000). In this case,
the informal social ties may not be powerful enotmyheduce the various pathologies

(Pattillo 1998). Ross et al. (2000) found that\edoneighborhood turnover reduced
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distress in affluent neighborhoods, while the ojeagsults were found in poor
neighborhoods. This indicates that the power ofed@apital appears different
according to the ethnic composition as well asseconomic status of a neighborhood.
Schieman (2005) found a disadvantaged neighbortivasdoositively affected by
donated and accepted support among black womete supports from neighbors were
negatively associated with white men.

A series of studies reveal that neighborhood tuenean be a good indicator of
neighborhood satisfaction and stability; both ofahhare ends goals of neighborhood
planning. One question remains. Are more shiftseighborhoods good? The answer is
“no.” Lower neighborhood turnover mostly represdrnther satisfaction, and has a
positive effect on residents’ because of the irsedasocial capital. The outcome is only
different in the especially economically deprivezgihborhoods or in very specific

ethnic groups.
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CHAPTER IV

RESEARCH DESIGN

4.1 Introduction

In this chapterresearch questionsaconceptual framework, andhypotheses
are presented. Reseas#ttingsandmethodssuch as study area, time period, units of
analysis, analytical methods, sample size, measntndata, and variable selection

follow.

4.2 Conceptual Framework
4.2.1. Research Question

Planners who are involved in neighborhood desigmuishunderstand the roles of
neighborhoods and contexts as well as structudhkanlogical design components for
better neighborhood satisfaction. Thus, the funddat@remise of this research is that
the designs of neighborhoods and contexts aredimdependently and simultaneously
to neighborhood satisfaction reflected on neighbodhturnover rate. This study

particularly asks whether:

neighborhood designs alone influence neighborhabdfaction;

context designs alone influence neighborhood satisin;

designs of neighborhoods and contexts simultangauglact neighborhood

satisfaction;and

structural or ecological designs have differente®in neighborhoods and contexts.

48



4.2.2 Conceptual Framework

To answer these research questions, this resexamined the impacts
structural and ecological design features in twatiaflevels,neighborhoods an
contexts, omeighborhood turnoveThe conceptual framework for this researc

shown in Figure 4-1.

TURNOVER

Figure 4-1. Conceptual Framework

49



4.3 Hypotheses

The four main hypotheses tested in this study eveldped as (Figure 4-2):
Hypothesis 1. Neighborhood design alone has an lménce on neighborhood
turnover.

People are willing to own their houses longer megghborhood with positive
conditions (Rohe and Stewart 1996; Galster 198 heRa al. 2002; Rohe and Stegman
1994; Lam 1985; Haurin et al. 2005). If a neighloarthis perceived to have a desirable
design and to provide a positive living experiericaneowners tend to retain their
ownership in the neighborhood or to make longamteonnections, resulting in a lower
neighborhood turnover rate. The reverse happeoppnsite circumstances.

Neighborhood dissatisfaction is likely to increaseghborhood turnover.

Hypothesis 2. Context design alone has an impaat @eighborhood turnover.

When people make staying or moving decisions, tomgider what would be the
best contextual surroundings such as closenesertq access to major services, or
good schools (Yun et al. 2012). If a neighborh@oplerceived to have a desirable
context design, people will be less likely to maweay. In short, context design

determines whether or not people invest in and ineca part of a neighborhood.

Hypothesis 3. Context design influences the relatships between the
neighborhood design and its turnover.

The influences of neighborhood and context destgasiot confined within a
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delineated boundary (Galster et al. 2001; Goodn®&iT;1IMartin 2003). The conditions
of contexts mediate or augment the impact of neagidiod designs reflected in owner
alterations. For instance, in a neighborhood wékiréble design within a poorly
designed context, the association between neigbbdrdesign and neighborhood
turnover is expected to become weaker. In othedsydhe turnover rate in a
neighborhood may increase. Conversely, a well-desigieighborhood nested in a well-

designed context would be expected to have a laweover.

Hypothesis 4. Ecological features are the most ioential factors in neighborhoods,
while structural features are the most important fectors in contexts.

Previous literature draws upon the impacts of stinat and ecological design
components, but does not compare the extent tawdsdch balances, augments, or
interacts in their impacts on neighborhood turnoVée relative importance of
structural and ecological design components may dapending on the scales of
neighborhoods. Ecological design components suclatasal features, open spaces, and
landscaping may be more beneficial when they aibla within immediate
surroundings or residents can have more frequeniacts with them. The contribution
of ecological design become meaningful when assatiaith creating tranquil and
pleasant residential environments. On the othed helnse to amenities, services, and
facilities (e.g., jobs, schools, hospitals, ormiiag centers) from contexts are essential
to ease daily lives, while ecological design congus in contexts has less influences

because they are not visible and residents haverfesntacts with them.
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STRUCTURAL FEATURE

ECOLOGICAL FEATURE

CONTEXT

NEIGHBORHOOD
—> H1I -> H3

Density

Population Density

Mixed-Use

Housing Mix - Land Use Mix
Street pattern

Street Connectivity

--» H2 < H4 (comparison)

Density

Lot Size
Mixed-Use
Housing Mix

Street Pattern

Street Connectivity - Connectedness to
Destination - Pedestrian Condition

Nature-in

Elevation (Close to Hill/Mountain) - Water
Body

Open Space

Proximity to Park

Landscape Pattern

Open Space

Share of Parks and Green Ways
Landscape Pattern

Share of Green

Share - Size - Shape - Fragmentation - Connectivity

Figure 4-2. Tested Hypotheses
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4.4 Settings
4.4.1 Study Area

The study area is a part of the city of Austin mavis County, Texas, which
comprises 94.9 percent of Austin. Austin encompag9¢.9 square miles and includes
parts of Williams and Hays Counties and the whdél€ravis County (Figure 4-3). In
2010, Austin was the eleventh most populous city@me of the fastest growing cities in
the U.S. in terms of economic and population grofisisher 2012; Christie 2007).

According to the U.S. Bureau of Census in 2010, tidisspopulation increased from
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Figure 4-3. Study Area: Austin, TX in Travis County
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656,562 in 2000 to 790,390 in 2010; this was almad¥ percent growth. Seventy-one
percent of this growth is accounted for by an ixftid Hispanic and Asian populations
(U.S. Bureau of the Census 2010).

The total number of home sales in Austin has disost doubled over every
decade since 1981. Home sales increased from 5#@&h01981 to 1990, to 125,415
from 1991 to 2000, and to 227,764 from 2001 to 20EXxas A&M Real Estate Center
2013). The variation in an active housing markétakpful in explaining the different
preferences of homeowners toward certain neighloaihand contexts conditions,

which determine the variance of neighborhood tuenov

4.4.2 Time Period

This is a cross-sectional study, but neighborhoodaver was averaged for five
years, from 2005 to 2010. The period of five yeakseals a constant turnover trend that
reflects preferences for neighborhood and contesigths, not economic fluctuations.
Further, considering average turnover is accepi@bleeighborhood and context design
have rarely experienced radical changes for a gleoidvd. | do not claim that there has
been no change, but its design characteristics asitbt size, street patterns,
surrounding nature, and ecological elements re@anost the same when once a
neighborhood is built. Context design has also [sta&ple during this period in Austin.
Even though planners have started discussing issudsas increasing density, mixed
land uses, street connectivity, parks, and landstapugh neighborhood plans, zoning

codes, tree ordinances, and development projetts 2000s (Figure 4-4), the results of
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these considerations have not yet matured. Iniaddlit is well known that census tracts

reveal less of urban form changes over time dagtpegation (Song and Knaap 2003).

7\ 7\ N\
1990 1995 2000 2005 2010

Projects

Muller Master Community Discussed
Colony Park Purchased Land

East Riverside Corridor

Policies

Neighborhood Planning Dawson

TOD Ordinance Draft Effective

Design Standards (The code of Austin) Draft Effective

Specific Area Regulations Effective

Envision Central Texas Effective

Downtown Austin Plan Effective

Austin Comprehensive Plan Effective

Figure 4-4. Planning and Projects Related to Neighldrhood Planning in Austin since the Mid 1990s

4.5 Unit of Analysis

The units of analyses of this study are neighbaidk@nd contexts. A residential
and an institutional neighborhood were chosen faciour level neighborhood hierarchy
suggested by Park and Rogers (2014) to providedlieal guidelines to choose an
appropriate unit of data collection for a neighlmwtt and a context, respectively (Figure
4-5). Residential neighborhoods are the minimumrgleg units that have effective self-
governing ability and in which planning initiativean get involved. Residential
neighborhoods are relatively homogeneous physiakacio-economic places, which
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are designed primarily as residential areas wittilar street design and architecture.
They often share similar housing values that speaple with similar incomes and life
cycles, creating a relatively homogeneous ambidnsétutional neighborhoods are
composed of several residential neighborhoods evftarent services and functions like
schools, health centers, recreational and soaditias, and shopping centers.
Institutional neighborhoods are the largest neightod that can be called
"neighborhoods"” with demarcated boundaries in @ggahic space.

For data collection and operation, subdivisions @sus tracts were selected to
represent each neighborhood and context. Subdmgasice the most relevant units and
conform to the definition of residential neighbookds because they primarily serve
residential purposes and have some level of honetyeand identity (Shin et al. 2011).
To illustrate, a subdivision shares the same narmddacation and have a similar age of
development, patterns of urban form, income le\ais, life-cycles (Blake and Arreola
1996). Subdivisions are often developed and managédr shared covenants, building
codes and codes of conduct, or deed restrictiohsmmieowners’ associations by-laws.
Census tracts are one of the most relevant unasalfysis to represent institutional
neighborhoods. Even though census-based unitstdem@sent institutional
neighborhoods exactly, they have some theoretiwhleanpirical merits. Census units
have a clear boundary and a large amount of ddi@hvean be easily aggregated with
other administrative data into census geography @&ndt and Rohe 2006; Coulton et
al. 2001; Sampson et al. 2002). In addition, cetraucts meet several critical

requirements to be considered as institutionalhimchoods: a relatively large size,
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differentfunctions and services, and distinctive boundafi@nsus tracts are usua
large enough to include several subdivisi One census tract typically has an avel
population of abot 4,000 in urban areas and ranges between 1,508,800 peop
(U.S. Bureau of the Census 1Y), which enables the area to provide several funs
and services (Bailly 195%ark and Rogers 2014). Moreover, certsasts are typically
delineated inthe consideration wvisible physical features (e.gaads, streams, al
railroad tracks)political boundarie (e.g.,townships, school districts, county limits,
short line-ofsight extensions of roa), or historical boundarieSawicki and Flynr
1996; Coulton et al. 200yvhich are likely to limit te perceptions and activities

residents to some degree.

Community

Figure 4-5. Unit of Analysis and Data Collection

4.6 Analytical Method
To analyze the cro-level data, data of neighborhoods and contexts stiidy
employed two-levemultilevel linear modelin. HLM 7 software packag(Raudenbush,

Bryk, et al. 2011yas used to perform the analy:
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4.6.1 Brief Explanation of Multilevel Linear Modeling
4.6.1.1 Why Do We Use Multilevel Linear Models?

Several statistical approaches could be employaaatyze the associations of
multilevel data. The first possible approach isadgregating contextual information
down to each neighborhood. For example, contextacheristics would be assigned to
nested neighborhoods and then an ordinary leasreguegression (OLS) would be
conducted. This approach, however, violates themagton of independent observations
of OLS. In this case, the standard errors betweerxplanatory variables and the
dependent variable would need to be adjusted (VdedHeck 2004). The second
approach is aggregating the neighborhood levelaciaristics up to the hosting context.
The main problem with this approach is that aggragapecific characteristics would
discard important neighborhood information.

To overcome these weaknesses, multilevel models ussd to analyze the
multilevel data, which adjusts the standard erobthe relationships and does not
violate the independency assumption. It simultasBoexamines the relationships
within and across levels and does not waste infooman the lower order units

(Raudenbush, Bryk, et al. 2011).

4.6.1.2 Brief Explanation of Multilevel Models
A two-level multilevel linear modeling concurrentlgsts the effects on the
outcome at both levels and produces better estsntditihe predictor variables of the

level-1 (neighborhood, the lower level) outcomedoyrowing information from level-2
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(context, the higher level). A multilevel linear g@ing works in an OLS framework,
which performs regressions of a regression. Reigressare done at the neighborhood
level within units of the context level separatéie intercepts and slopes from these
equations are averaged across the context levehandveighted by the inverse of the
standard error of each estimate (Arnold 1992). &stsps consider the variances of the
parameters at the neighborhood level by estimaliagparameters and their variances at

the context level.

4.6.2 Multilevel Models Used
4.6.2.1 How Can We Compare the Magnitude?

Comparing the magnitude of several variables isanaasy task in a multilevel
model because it is difficult to standardize thendard deviation of Y at each level
(Bloom et al. 2008). Statistical packages rarebdpce standardized coefficients in
multilevel models because there are no common agnets about this issue.

Researchers have suggested various approachesiagpen their assumptions
and the software they use. The easiest way of atdizihg the effect of each parameter
is to calculate the relative contribution for a gepredictor variables in determining
variance at each level and subtract the variantleeonull” model from the variance of
the “fitted” model with a set of explanatory vairie® on top of the “null” model (Heck
2012). Observing the differences of the varianoenfgrowth models—which adds
predicting variables one by one and observes thegshin variance—is an appropriate

approach when looking at sets of variables in #mesconstruct. This is not, however,
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the best way to find the variables that have thetnmdluence on turnover because the
statistical package may not make a very good lreséimate depending on the nature of
the data, such as normality or sample size at leaehin a multilevel model (Heck
2012).
Another common method is to use standardized ddtadrunning an analysis

(Heck and Thomas 1999; Hox 1995). Heck and Thoh@89, 22) suggested several
standardizing options:

* standardizing with respect to within-group varianogy;

* the between-group variance only;

 within each level of the data hierarchy; or

 with respect to total variance.
These approaches also have some drawbacks. Stemmttathta may reduce the
variability; it changes the variance componentthefrandom slope and thevalue of a
coefficient would be slightly altered. The sizemteractions, the model’s variance
components, and significant levels of variabledade changed as well (Hox 1995;
Heck and Thomas 1999). Yet, this approach helgsuidience to compare the magnitude
of explanatory variables. Reporting unstandardemsdi standardized coefficients
together mediates the weaknesses of standardiamgples (Heck and Thomas 1999).

In this dissertation, the magnitudes of design comepts were compared using

two suggested approaches. First, explained varsamicgets of structural design,
ecological design, and other conditions were coegband presented. Second, to reveal
the most influential predictor, independent varshblvere standardized within each level
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and then multileveodels were run. Only continuous and outcowagiable: were
changed into &cores, while dichotomous variables remained iir tireginal types a:

dummy variables alreadg the form of a standard deviation metric.

X - X [4.1]

whereXis the mean oK and SD is the standard deviai

4.6.2.2 Multilevel Modelblsec

Several multilevemodels were used to test each hypotl (Figure «6).

Figure 4-6. Multilevel Models Used to Test Each Hypothesis

First, an ANOVAwas performed to confirm the variabiliof the outcome
variable, which onlyncludes neighborhood turnover without including any indegemnt
variables This model informed thnecessityof multilevel analysis. Second, to test

independent role ofeighborhood condition alone, a ranc-coefficient model was use
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which only included neighborhood level predictorigbles in addition to the ANOVA
model. As shown in Figure 4-7, independent impattseighborhood or context
conditions were tested with random-coefficient amehns-as-outcomes models. The
random-coefficient model was rerun with standardimelependent variables to find the
most important design factor. The results infornthag we can confirm or reject
hypothesis 1 and 4; neighborhood design has ancingpaneighborhood turnover; and
ecological features are the most influential irghborhoods, while structural features
are the most important in contexts. Third, to idfgrihe influence of neighborhood
context only on neighborhood turnover, a meanstésemes was employed, which
only includes context level predictor variablestop of the ANOVA model. Similar to
the random-coefficient model, the model was rerith standardized independent
variables. The results inform us that we can canbr reject hypothesis 2 and 4; context
design alone has impact on neighborhood turnoveereaological features are the most

influential in neighborhoods, while structural fels are the most important in contexts.

Context Level

Neighborhood Level

Figure 4-7. Diagrammatic Representation when Conseting Neighborhood or Context Only

Random-Coefficient

Finally, the intercepts-and-slopes-as-outcomes eledhich includes all
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independent variables at both the neighborhoodcantext level—tests the contextual
influences on the association between neighborlanddcontext design on
neighborhood turnover (Figure 4-8). The model exa®sihypotheses 3 and 4; context
design influences the relationships between thghteirhood design and its turnover;
and ecological features are the most influentiaaighborhoods, while structural

features are the most important in contexts.

Intercepts & Slopes-as-Outcomes
Context Level

Figure 4-8. Diagrammatic Representation when Consating Neighborhood and Context Together

4.7 Sample Size

The analyses of this study were conducted withr¥&§hborhoods and 126
contexts. The sample size was determined by twis skérst, neighborhood and context
boundaries were demarcated based on subdivisionearsilis tract geography. Second, a
power analysis was done to find a minimum sampe &r neighborhoods and contexts

to produce enough statistical power.

4.7.1 Creating Neighborhoods and Contexts

To create neighborhoods, residential subdivisioitis the same name were
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combined togethet.1,936 subdivisions were collected at first, bd21, subdivisions
were filtered out since they contained fewer th@rm@8using units. The standard of 30
units was set to meet the minimum requirementsitim fone residential neighborhood,
which is greater than several face-blocks; a fdoekbusually includes approximately
ten housing units (American Planning AssociatioQ@0Park and Rogers 2014). After
this process, 815 subdivisions, now called neighdods herein, remained.

One hundred and sixty-four contexts from censugdrthat hosted 815
neighborhoods were collected. However, thirty-emgtexts that contain fewer than
three neighborhoods were removed because the@utethree neighborhoods were set
as a minimum number to form one context. This steshéits the theoretical and
empirical guidelines of the American Planning Asation (2006) and Park and Rogers
(2014), which state that an institutional neighloarth—a context hereirincludes at
least several residential neighborhoods. One hdraind twenty-six contexts remained

for the analyses and they included 755 neighborficotbtal.

! The specific process to affirm neighborhood bouiesas described in Appendix B.
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Figure 4-9. Neighborhoods and Contexts for This Sty
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4.7.2 Power Analysis

To check the minimum number of contexts to run eyl models with a
certain level of statistical power, a power anafyproposed by Spybrook et al. (2011)
was also conducted. The outcomes of a power asagsise that at least 65 contexts to
produce a statistical power of 0.9. One hundredtaedty-six contexts are greater than
65. Further, the sample size of contexts alsofgstithe minimum criteria of 100
suggested by Hox (1995) and Hox and Maas (200By &lgreed that the sample size of
a higher level is more important in detecting iat#ions between levels than the number
of observations of a lower level for more statetigower. One hundred and twenty-six

contexts used for this study met the minimum aater

4.8 Data

As shown in Table 4-1, data were retrieved fronfetént sources.

4.8.1 Neighborhood Turnover
The owner change date of each property was rettioen the deed history

datéd since sales data for single-family homes wereopen to the public in Texds.

2 Detailed process of the power analysis can bedaumppendix D.

% The deed change data used for this study do ms&icoany refinancing records such as a warranty,
special deed, or quitclaim deed from financing canigs. This information was retrieved from the
correspondence with a staff member in TCAD.

* Sec. 552.148 in the Texas Government Code saysyfiation relating to real property sales prices,
descriptions, characteristics, and other relatéatimation received from a private entity by the
comptroller or the chief appraiser of an appraiésirict remains confidential in the possessiothef
property owner or agent; and may not be disclosedgerson who is not authorized to receive ordosp
the information”(Texas Government 2013).
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Deed data were considered as alternative reconsuiet transactions. Deed data trace
the name of grantees (buyers) and grantors (setiémoperty. Deed history data used
for this study only have dates of the changes ahiges, not owner names, which were
purchased from Travis Central Appraisal Distriatx&s in October 2013.

There were found 105 cases missing among 127,8@kesiamily housing
parcel data. The improvement codes of missing wata recorded as single-family, but
their year built and deed dates were not recor8edy-nine out of 755 neighborhoods
had missing data, but they were evenly distribatedss neighborhoods, 1.13 single-
family homes on average. At the most, three pamele missed out of 1,110 single-
family housing units in the Crestview Addition Subsion. A list-wise deletion method
was used since the size of the missing data wasutstantial and evenly distributed.
Another five cases were found in which the propgsttyear built were miscoded as 194,
205, or 206. After comparing year built of adjacpraperties, the values were re-

recorded from 194 to 1994, 205 to 2005, and 208)G6.

4.8.2 Design Components

GIS data sets including topography (elevation akéd), streets, roads, rails,
land uses, and subdivision boundaries were rettiénoen the city of Austin in
December 2012. Appraisal roll information and reteG1S information such as lot size,
value, improvement code, and built year were reskivom the Travis Central
Appraisal District in April 2013Arc Map 10.1 was used to measure the majority ®f th

independent variables. To measure the landscapEmatFRAGSTATS 4.2 software
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developed by McGarigal (2012) was used. Land cdeta were created based on one-
meter color infrared high-resolution digital orthoadrangles (DOQs) imagery from

2010 retrieved from the Texas Natural Resourcesimdtion System.

4.8.3 Other Conditions

Data and maps regarding ethnic composition, incamashes, crime, and school
guality were retrieved from the 2010 decennial aerdata, five-year estimate American
Community Survey (2006-2010), the Austin Police &&ment, the Texas Education

Agency, and the Austin Independent School District.

® The process of creating land cover data is exgthin Appendix A. After creating land cover data fo
the Austin areas, the Watershed Protection Depattofehe city of Austin released the tree canoatad
as of 2010. The publicly released data were prbfgrased to measure tree landscape patterns at the
neighborhood level.
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Table 4-1. Data Source and Date

Sources Year Related Measures
Travis County Parcels 2010 - Lost Size
Appraisal Data - Improvement Code (SF, MF)
- Year Built
- Appraised Value
Deed History* 2013 - Turnover
Austin GIS Data Arterials 2009 - Traffic
Rails 2007 - Traffic
Elevation 2008 - Elevation
Facilities 2010 - Grocery
- Elementary School
Land Use 2010 - Mixed Land Use
- Parks & Greenway
Hydro 2010 - Lake
Project 2009-2011 - On-going project
Street Centerline 2010 - Street Shape
- Network / Airline Distance
Subdivision” 2013 - Neighborhood Boundary
Sidewalk 2013 - Existing Sidewalk
Tree Canopy 2010 - Landscape Patterns
Census 2010 - Population
- Race/Ethnicity
- Age
American Community Survey 2006-2010 - Income
Texas Natural Resources Information System 2010 - Land cover
Austin Police Department 2010 - Crime
- Crashes
Texas Education Agency 2010 - School Quality
Austin Independence School District ” 2012 - High School Attendance Zone

*Housing and subdivisions built after 1/1/2011 were not counted.
**Attendance zones were digitized by Dr. Wei Lee in Texas A&M University based on the paper map purchased from
Austin Independent School District.

4.9 Measurement
The study employs four major research construeshiorhood turnover rate,

structural design, ecological design, and otheghi®rhood quality indicators.
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Measures of each research construct were collsttgdly differently in neighborhoods

and contexts. Variables and measures were guidéaelpyrevious literature and were

assigned with consideration for the characterigifagnits. Variables and measures were

also constrained by information available in theoselary data (Table 4-2).

Table 4-2. Research Constructs and Variables

Constructs
DEPENDENT VARIABLE
Neighborhood Turnover
INDEPENDENT VARIABLE
Density
Mixed-use
g
2
3 Street Pattern
(1Y
[
2
(%]
>
&
Nature-in
g
é Open Space
g Landscape
§ Pattern
[-T)
K=}
o
(%]
wl
Control

Neighborhood Level

- Lost Size
- Housing Mix

- Dead-end density
- Sidewalk Density
- Route directness to the Nearest

Grocery Store

- Route directness to the Nearest

Elementary School

- Elevation

- Lake nearby

- Distance to Open Space
-Share of Tree Patch

- Size and Shape of Tree Patch
- Shape of Tree Patch

- Fragmentation of Tree Patch
- Connectivity of Tree Patch

- School Quality

- Traffic

-Housing Values

- Year Built

Context Level

- Single-family Home Owner Change Rate

- Population Density

- Affordable Housing Mix
- Land Use Mix

- Street Network (a, B, )

- Share of Open Space
- Share of Green Cover

- Racial Homogeneity
- Median Age

- Median Income

- Crime

- Car Accidents

- New Development
- Spillover Effect
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4.9.1 Neighborhood Turnover

Neighborhood turnover is the rate of change imeslidential occupations
including owners and renters, but is often operatiiaed in the number of ownership
changes. For this dissertation, neighborhood twenmte was counted as the average
flux of single-family home owners per year, whickre observed for five years from
2005 to 2010. Neighborhood turnover, T, was catedldy dividing the total number of
new owners by the total number of single-family lesnduring the five-year period, and

was expressed as a percentage.

>N [4.2]

T (%)= & ¥100

where Nis the number of new owners of each single-famiyding and S is single-family

housing units, which are summed over in a neighimmth

Two things were carefully deliberated when countimgtotal owner changes of
each property. First, properties flipped withinsléisan one year were not counted as
actual owner changes. It was assumed that thera Wi possibility that real estate
agencies or similar entities might buy and sellpgrties with no intention of living there.
Further, we do not expect neighborhood designgwifstantly influence residents’ lives
during such short residencies. Second, the bualt gad the first deed year of each
property were compared. Deed change dates recbedferk any construction was likely

altered by landowners, not residents.
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4.9.2 Design Components
4.9.2.1 Structural Design Components
Density

Density was measured by different methods accordimgighborhood scales.
At the neighborhood level, the median lot sizeingle-family homes was employed, as
a larger lot indicates a lower density in gene®alr(g and Knaap 2004b, 2003). At the
context level, population density was measuregrévious research, household size and
dwelling units per unit area are frequently emptby®ong and Knaap 2003; Handy
1996; Lee and Moudon 2006; Calthorpe 1993), busithenf population the most direct

measure for development intensity.

Mixed-use

In residential neighborhoods, the major concethesmixture of different
housing types, and extensive mixed land use ofmfft kinds is rarely achieved. Hence,
the ratio of land areas for multi-family housesiagle-family homes was calculated at
the neighborhood level instead of land use mixé3aet al. 2007). At the context level,
the mixture of housing types was measured by tesgonice of affordable housing (Jones
et al. 2009) and mixed land use by Shannon's diyenslex (Van Cao and Cory 1982;
Galster et al. 2001; Song and Knaap 2004a). As shiowigure 4-10, Shannon's
diversity index is useful in measuring both théaness (a simple count of the number of
land uses) and evenness of land uses (propor@woealdistribution among different land

uses). The distribution and proportion of four elfeéfint land use classes (single-and
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multi-family, commercial, and industrial uses) weedculated. Values range from 0 to 5,
and a higher value indicates a proportionally arehéy distributed mix of land uses

(McGarigal and Marks 1995).

o [4.3]
H == nIn(R)

where pis the proportion of area in land use cleardc is the number of land uses.

Neighborhood A Neighborhood B
SHDI= 0.98 SHDI=1.39

Figure 4-10. Example: Differences in Shannon’s Inde

Street Pattern

At the neighborhood level, dead-end density, tles@mce of sidewalks, and the
route directness to grocery stores and an elemestaool were measured. Dead-end
density does not describe the street shape dirdxttyrather implies it. A higher dead-
end density implies that a neighborhood is likelyzave longer and winding streets such

as cul-de-sacs (lollipops) or looped streets (Ipdpsiso describes the lower
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connectedness of streets. Dead-end density wadata@ld dividing the number of dead-
ends by the total areas. Sidewalks and the routetdess are also closely related to
within-neighborhood circulation, particularly foegestrians or low-speed vehicles. The
network distance is a primary concern for resideletsding whether to walk or cycle; a
lower value means shorter pedestrian travel raotesme important destinations near
neighborhoods (Dill 2004; Randall and Baetz 200hg route directness—the value of
network distance divided by the straight distamoenfeach property—to daily services
in terms of grocery stores and elementary schoalsabserved. Sidewalk ratio was also
measured by the linear feet of existing sidewalkgldd by the total land areas.

At the context level, the connectivity of street@ssmeasured by calculating a
link-node ratio indicated by alpha, beta, and gammalaes (Table 4-3). Links are
defined as roadway or pathway segments betweemades, and nodes are intersections
or the ends of cul-de-sacs. The alpha indgxdfers to the ratio of the number of actual
circuits or loops in the tract to the maximum pbksnumber of circuits and the beta
index @) is the ratio of links to nodes. The gamma indgxéfers to the ratio of the
number of links in the tract to the maximum possiimber of links between nodes
(Cohen et al. 2006). The range of values is diffeegnong the three measures, but a
higher value indicates a greater connectivity. éitgh there was a high possibility of
correlation between them, all three were measwseaghah value shows a slightly
different character regarding street connectiviigre 4-11). During the analysis

process, the best representative was chosen.
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Table 4-3. Links and Nodes Measureat, g, andy

o p Y
(L-N+1) L L
2N -5 N (3(N-2))
00<a<1.0 B >1.0 00<y<1.0

where L refers to the number of links and N nodes.

Neighborhood A Neighborhood B

a=0.05 a=0.32

B=1.00 B=1.42

y=0.40 y=0.57
@ @ @ I
® @ @

Figure 4-11. Example: The Different Values of Netwd Index a, B, andy

4.9.2.2 Ecological Design Components

Natural Features

Typically, direct view to nature is one of the mostical factor in increasing the
quality of neighborhoods, but simple proximity t@uamtains or hills could be an
alternative measure because direct scenic vietygetmountain from each property was
hard to obtain (Jim and Chen 2009). Scenic view datessarily require a field
operation or need to be collected specially. Thidyused average elevation of a
neighborhood to measure the closeness to a mouwrtaitl Austin is relatively flat, but

topographical differences still exist. The wesesid Interstate 35 is hilly compared to
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the east side. Mount Bonnell, the highest poirgpgtroximately 780 feet above sea level,
is the most distictive highlands in Austin. Closenéo lakes is also perceived as an
amenity resulting in a increase in residents' pegfees (Lansford Jr and Jones 1995).
This variable was coded as a one if there wasea(gkwithin a 500-foot buffer from a

neighborhood boundary; if not, it was coded asra.ze

Open Space

The closeness, size, and attractiveness of op&e sjpa critical to determine the
residents’ preferences (Cho et al. 2006; McLeod}1G8es-Corti et al. 2005). The
distance from the center of a neighborhood to tgeef the nearest park or greenway
was measured at the neighborhood level becausesibdity and closeness to open
space are important. The share of land for parkgeenways was measured at the
context level. The size of open space matterdanger scale neighborhood since they
typically require various types of facilities angugoment for recreation, leisure, and

occasional activities.

Landscape Patterns

At the neighborhood level, patterns of tree patehese observed since the
importance of urban trees has been frequently faarek important in previous research.
It is said that urban trees improve scenic qualitgl privacy, reduce stress, and provide
shelter residents (Sander et al. 2010; Dwyer &t282; Jim 2006; Mansfield et al. 2005).

Several landscape metrics were employed to meagageshape, fragmentation, and
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connectivity of tree patches (McGarigal and MarR83; Gustafson and Parker 1994,
Plotnick et al. 1993). To measure the share offiegehes, a percentage of total tree
patches in a certain area, (PLAND) was used. Wheivalue of PLAND reaches 100, it
indicates that the entire landscape is comprisedsafgle tree patch. The edge density
(ED) was calculated dividing by total edge segméntarea (meters/hectare). ED
indicates the complexity of the shape of patchesealkas the size. The landscape shape
index (LSI) indicates dispersion or aggregatiorgr@ater value of the LS| implies that
the patch types are more dispersed. Fragmentaitimaees is measured by the patch
density (PD). PD expresses the number of patchresnitearea, the value of which
increases when patches are more fragmented. Ttle patiesion index (PCI) was used
to observe the connectivity of tree patches, whagresents the physical connectedness
of the corresponding patch type. The specific fdenaind description for each measure
are presented in Table 4-4 and some examples arendérated in Figure 4-12. These
landscape metrics measure different aspects absfmtdscape but are often redundant;
therefore, a few best representatives were chageanhflysis.

Specific landscape patterns were not calculatéigeatontext level due to the fact
that landscape patterns could not be identifieddyple at the macro-level
neighborhood. At the context level, the size okgreover, referring to both tree and
grass patches, was measured. The distinction betirees and vegetation is not

essential at the macro-level because both of threrpexceived as a forest.
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Table 4-4. Measures of Landscape Patterns

Formulas
PLAND= Z:" x100

a;is area of patch i
Ais total landscape area

Y
- k=1

ED
A
e is length of patch k of type i
LS| = 0.25E

JA

E'is total length of edge, including
boundary

pp=2N
A

n; is the number of patch i

Yp ][1_ 1
>pva)lm VN
p is patch perimeter

ais patch area
N is the number of pixels on the map

-1
PCI :[1— } x10C

Values & Conditions Unit

Increasing values indicate
. 0 < PLAND <100
larger size

Increasing values indicate

larger size and more m / ha
complex shapes
Increasing values indicate
LSI>1

more complex shape
Increasing values indicate

number / ha
more fragmented patterns
Increasing values indicate

0<PClI<100

more connectedness

Neighborhood A
Percentage of Landscape=A
Edge Density=B
PatchDensity = C

Neighborhood B
Percentage of Landscape=A
Edge Density=1.7B

Patch Density =3C

Figure 4-12. Example: PLAND, ED, and PD
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4.9.3 Other Neighborhood Conditions

Other conditions that could affect the quality afeaghborhood, such as housing
adequacy, school quality, traffic, car crashesneridemographic characteristics, socio-
economic status, and on-going projects, were regbad potential correlates of
neighborhood turnover (Marans 1979; Bartik et 8D2; Van Zandt and Rohe 2006;
Chen and Jim 2010). Neighboring spillover effecesenalso taken into account to

observe the unbounded impacts from adjacent cantext

4.9.3.1 Neighborhood Quality Indicators

At the neighborhood level, physical conditions otthen design features were
measured. These included a presence of disameftraétc), school quality (exam
passing rate), housing adequacy (housing yeai) bariltl socio-economic condition
(housing value). The proximity to major traffic wasded as a dummy variable; if a
neighborhood was located within a 500 foot buffenf major arterials or metro rails, it
was coded as a one; if not, it was coded as a 3etmwol quality was measured by the
exit-level passing rate of students in the 11tlugraetrieved from the Academic
Excellence Indicator System Performance ReporD@b2and the value was assigned to
neighborhoods based on attendance zones. Sociofaaoonditions were also
measured by the median appraised value of singiyfdousing; property value was
assumed to be a proxy of income level. The medean uilt of single-family housing
units in a neighborhood was counted to identifydbe of the housing structures (or the

age of the neighborhood) and housing adequacy.
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At the context level, seven possible control vdaalwere measured such as
racial composition (the share of non-white popolati median income, median age,
crashes (only fatal crashes and serious and mijuoras), and crime (the total numbers
of murders, rapes, robberies, assaults, burgldhefis, motor thefts, arson, and non-
indexed crime). New developments including resi@gntivic, commercial, mixed-use,
office, open space, planned unit development (PWdjl, transportation, utilities, or
transit-oriented development (TOD) that occurrexfr2009 to early 2011 were mapped,

assuming those development projects could affectitictuation of neighborhood.

4.9.3.2 Neighboring Spillover Effects

Neighborhoods are fairly exclusive due to boundandysical fences and
entrances, and identifying names. On the other ithednternal leverage of contexts
might be relatively loos&Relative inclusive character of contexts raisesissue of
spatial autocorrelation. Statistically, a multilenedel rarely deals with spatial
autocorrelation at an individual level (neighbortidevel in this case) because it already
assumes individuals in each group are similar amother. In other words, the
multilevel model presumes that the data are spatialrelated within groups (Chaix et
al., 2005). Hence, neighboring spillover effectthat neighborhood level was not
considered, while it is worth detecting in ordectmtrol the potential influence of

effects from nearby contexts.

® The results of th©LS at the neighborhood level showed that neightmdturnover does not have any
spatial autocorrelation, while context does if ifmpacts from nearby contexts were not taken inteant.
This is another statistical support for includimgilsver effects at the context level. The valuésmatial
autocorrelations at each level are described ineAgdpx K.
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Some previous studies used spatial econometrioslar to estimate spatial
spillover effects, but these had some limitatiohsselin and Bera 1998). As spatial
econometrics defines contexts arbitrarily, we camxplicitly explain the estimation
process and easily interpret the influence frontexds (Corrado and Fingleton 2012).
Further, a single spatial autoregressive modellhattbws the specific conditions of
contexts, although it considers the overall efféam contexts. There have been
attempts to combine multilevel and spatial econoim#tinking, called a hierarchical
spatial autoregressive model. A hierarchical spatitoregressive modeling is a new
strategy that attempts to combine multilevel aratispeconometric thinking, but the
method is still being developed. Thus, this stunlipfvs another method suggested by
Goldstein and Drucker (2006) and Donegan et aD§R0Trhey counted the number of
nearby metropolitan statistical areas (MSAs), whigne the units of analysis for their
study—to take into account spillover effects, assumirad fhenomena in nearby MSAs
could reach beyond their boundaries. Similarly,ibmbers of adjacent census tracts

were counted to capture the spillover effects frigighboring contexts
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Constructs
Density
Mixed-use

Street Pattern

Structural
Feature
Nature-in
Open Space
Ecological
cologica Landscape
Feature
Pattern
Other Condition

Variables

Lost Size

Housing Mix

Dead-end density

Sidewalk Density
Route Directness
to Grocery Store

Route Directness

to Elementary School

Elevation
Lake Nearby
Nearby Park

Share

Size & Shape
Fragmentation
Shape
Connectivity
School Quality
Traffic

Housing Value

Year Built

Var. Names
MEDLOT
MSFRAT
DEADDEN
SIDEN
DSGRO

DSELE

AVEELEV
DISLAKE
DISPARK

TRRAT
TREDEN
TRPADEN
TRLSI
TRPCI
SQUAL
TRAF500

MEDVAL
MBUILT

Table 4-5. Measurements of Neighborhood Conditions

Specific Measures
The median lot size of single-family homes (sq.ft)
The ratio of land for multi-family housing to single-family housing
The number of dead ends per unit area (#/acre)
The linear feet of sidewalk divided by total length of streets
The sum of network distance to straight-line distance to the nearest grocery
store from each property
The sum of the ratio of network distance to straight-line distance to the nearest
elementary school from each property
Average elevation (ft)
Distance from the center of a neighborhood to the nearest edge of lake (ft)
Distance from the center of a neighborhood to the edge of the nearest park and

greenway (ft)
Total share of tree patches per unit area (%)

The sum of edges of tree patches per 100 ha (m/100ha)

The number of tree patches per unit area

Landscape Shape Index of tree patches

Tree Patch Cohesion Index

The ratio of 11th grade SAI* to state SAl in 2010 for each assignment zone
The presence of major arterial and metro rail within a 500 ft. buffer from the
edge of a neighborhood (if yes=1, no=0)

The median appraised value of single-family housing

The median years of single-family housing since built (years)

*SAl: Standard Accountability Indicator of secondary schools (exit-level passing rate)
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Table 4-6. Measurements of Context Conditions

Constructs Variables Var. Names Specific Measures
Density Population Density POPDEN The number of people per unit area (ppl/acre)
Mixed-use Social Housing Mix SMART The presence of SMART housing (if yes=1, no=0)
Land Use Mix MIXLAND Shannon’s Diversity Index
Structural (single-family housing, multi-family housing, commercial, and industrial land uses)
Feature Street Pattern Street Network (o) ALPHA The ratio of the number of actual circuits
Street Network (B) BETA The ratio of streets to intersections
Street Network (y) GAMMA The ratio of the number of links in the tract to the maximum possible number of links
between nodes
Ecological Open Space Parks & Greenways PARKRAT The share of land for parks and greenways
Feature Landscape Pattern Green Ratio GRRAT The ratio of green cover (trees & grass)
Racial Homogeneity MINOR The share of non-white population
Median Age MEDAGE The median age of households
Median Income INCOM The median income of households
Crime CRIME The number of crime per 1,000 people
Other Condition Car Accident CRASH The number of injury crashes (fatality, serious & minor injury)
New Development PROJECT On-going or planned development from 2009-2011. If yes=1, no=0.
Development types: Residential, Civic, Commercial, Mixed-use, Office, Open Space,
PUD, Retail, Transportation, Utilities, TOD
Neighboring Spillover ~ SPILL The number of adjacent neighboring census tracts

*SMART Housing (Safe, Mixed-Income, Accessible, Reasonably priced, and Transit oriented Housing): Housing program designed to stimulate creation of reasonably
priced homes. It includes housing for homeless services, emergency shelters, transitional housing, public housing and assisted housing in Austin, TX (City of Austin
2008)
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4.10 Variables Selection
4.10.1 Consequence of Collinearity

To avoid multicollinearity, bivariate correlatiobgtween independent variables
were observed (Table 4-7), as including all vagatdould be redundahtthere were
found high chances of correlation between varialsie€e each variable measured
different aspects of the same principles. Relagizehnservative criteria were used to
choose the most representative parameters, beaaisgpler multilevel model is able to
generate more accurate results when the samplefsize context level is not larde.
The correlation coefficient was chosen to be grehtan 0.55 was chosen to indicate a
multicollinearity problem; the criteria of perfemtllinearity as 0.99, medium as 0.55,
and low as 0.19 were used (Nduka and ljomah 2012).

The correlation coefficients between six structarad six ecological design
components were compared at the neighborhood [€kex. patch size ratio, tree patch
density, and tree patch cohesion index were higbiyelated. Tree patch ratio was
chosen because of its simple interpretation. Thoeérol variables, traffic, median built
year, and median housing value, remained for tléyaes, and while school quality was
excluded because median housing value and schablygwere highly correlated.
Median housing value was chosen instead of theddchmlity as housing value was

more comparable to median income at the contegl.lev

" Before checking collinearity, some variables weatural log transformed. Details can be found in
Appendix C.
8 Random parameters of neighborhood and contexteeas created relatively large interaction teriins.

the number of interactions were to be larger th@rntumber of context units, this could be the l@greée
of freedom for estimating the sigma-squared value.
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At the context level, the correlation between fsuuctural and two ecological
design variables were compared. Some variables fosred to remain in the analyses,
even though a high level of correlation was fouhdnly the correlation coefficient was
not overly high (lower than 0.7). Further, the aates were deemed of importance in
each design domain. Population density and greeercatio were correlated negatively
and moderately, but both of the variables werer@mtoved since they represented
different design domains and were not exceptioralyelated each other. For such
reasons, Shannon's index and median income alsorediin the models. Four control
variables were chosen out of six initial controtighles. Demographics such as racial
homogeneity, crime, median age, and median incoare Wghly correlated each other.
Since there was no specific criterion for chooshegbest representatives among them, a
principal component analysis was conducted. Thaltsesf the factor analysis indicated
that median income was the best representativaubedbwas the most critical factor
and median age of residents, racial homogeneitycame followed. It is also
comparable to median housing value at the neigldoottevel. Frey (2011) reported
that the economic status of residents would exptaone about neighborhood quality
than only the racial composition because of curiamids of declining racial

homogeneity in neighborhoods.

4.10.2 Final Sets of Variables
In total, twenty-five independent variables weredifor the analyses. At the

neighborhood level, six structural design compos€ire., median lot size, the share of
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multi-family to single family housing, dead-end dey, sidewalk density, and the route
directness to the nearest grocery store and elanyesithool) and six ecological design

components (i.e., average elevation, lake neaibtgrites to parks, tree cover ratio, the
size and shape of tree cover, and the shape ofdres), and three other neighborhood

conditions (i.e., traffic, median housing valued anedian built year) were included.

At the context level, ten variables such as fowrcstiral design features (i.e.,
population density, affordable housing, mixed lasd, and street connectivity), two
ecological design features (i.e., ratio of parkd greenways and green cover ratio), and
four other conditions (i.e., median income, crasbasgoing projects, and spillover

effect) were remained.
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Table 4-7. Correlation Matrix
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LMEDLOT 1.000
LMSFRAT 0.080* 1.000
DEADDEN -0.020 0.093* 1.000
LSIDEN -0.179* 0.215* 0.049 1.000
LDSGRO 0.071 -0.009 -0.036 0.038 1.000
LDSELE 0.057 0.115*% 0.105* -0.001 0.062 1.000
AVEELEV 0.299* 0.253* 0.016 0.073* 0.059 0.161* 1.000
LAKE500 0.039 -0.133* 0.056 -0.081* -0.024 -0.014 -0.231* 1.000
DISPARK 0.073* 0.105* 0.059 0.022 0.000 0.160* 0.148* -0.133* 1.000
TRRAT 0.439* -0.201* -0.069 -0.268* 0.074* -0.036 0.084* 0.049 -0.144* 1.000
TREDEN -0.082* -0.265* -0.076* -0.200* 0.017 -0.088* -0.075* -0.018 -0.248* 0.239* 1.000
TRPADEN -0.380* 0.173* 0.111* 0.225* -0.084* 0.016 -0.154* -0.029 0.038 -0.820* 0.021 1.000
TRLSI 0.043 -0.009 -0.027 0.090* -0.039 0.057 0.276* 0.069 0.110* -0.314* -0.004 0.271* 1.000
TRPCI 0.281* -0.194* -0.106* -0.197* 0.090* -0.009 0.238* -0.001 -0.267* 0.658* 0.476* -0.525* -0.078* 1.000
SQUAL 0.295* 0.202* -0.032 0.002 -0.019 0.148* 0.506* -0.185* 0.141* 0.313* -0.145* -0.368* 0.026 0.134* 1.000
TRAF500 -0.009 -0.178* -0.065 -0.111* -0.057 0.012 -0.112* 0.042 0.062 -0.006 -0.010 -0.038 0.140* 0.044 -0.061 1.000
LMEDVAL 0.388* 0.045 -0.050 -0.120* 0.035 0.088* 0.234* -0.022 -0.066 0.480* -0.023 -0.524* -0.120* 0.281* 0.584* -0.036 1.000
MBUILT -0.062 -0.476* -0.194* -0.315* 0.000 -0.184* -0.426* 0.082* -0.213* 0.419* 0.469* -0.374* -0.324* 0.373* -0.183* 0.182* 0.132* 1.000
ONTEXT
N\;an:'e POPDEN SMRAT MIXLAND BETA GRRAT PARKRAT MINOR MEDAGE INCOME CRIME CRASH PROJECT NEIGH
POPDEN 1.000
SMRAT -0.049 1.000
MIXLAND 0.229* 0.017 1.000
BETA 0.519* -0.034 0.171 1.000
GRRAT -0.582* 0.070 -0.464* -0.484* 1.000
PARKRAT -0.258* 0.050 -0.049 -0.171 0.328* 1.000
MINOR 0.120* 0.438* 0.224* 0.011 -0.259* 0.127 1.000
MEDAGE -0.440* -0.255%* -0.473* -0.461* 0.389* -0.001 0.628* 1.000
INCOM -0.440* -0.255%* -0.596* -0.461* 0.540* -0.001 -0.586* 0.759* 1.000
CRIME 0.355* 0.155 0.462* 0.309* -0.630* -0.072 0.464* -0.532* -0.579* 1.000
CRASH 0.237* 0.101 0.322% 0.234* -0.318* -0.098 0.244* -0.318* -0.350* 0.492* 1.000
PROJECT -0.127 -0.053 0.052 -0.044 -0.032 -0.076 -0.090 -0.004 0.038 0.035 -0.001 1.000
SPILL -0.045 -0.037 0.103 0.081 -0.128 0.059 0.002 0.065 -0.118 0.238* 0.082 0.084 1.000
* p<0.05
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CHAPTER V

RESULTS

5.1 Introduction

In this chapter, thdescriptive statisticsof neighborhoods and contexts in the
study area and four setsrekults are presented. The first asks whether there arg-mul
scale phenomena between neighborhoods and comtgetsling neighborhood turnover.
The second questions whetmeighborhood desigrnaloneholds the connectiongo
neighborhood turnover and which element is rel&tittee most important. The third
asks whethecontext designs alone have impactsn neighborhood turnover and which
element of neighborhood design is the most impariEme fourth seeks to obserthe
relationships of neighborhood design and neighborhax turnover considering
contexts’ conditions simultaneoushand the significant combinations of neighborhood

and context design components.

5.2 Descriptive Statistics
5.2.1 Size of Neighborhoods and Contexts

A neighborhood included 143 single-family housimgtsiin about 49 acres of
land, on average; the size of the land varied fataout 6 to 477 acres. The number of
single-family housing units ranged from 30 to 1,383ypical context had around 1,328
acres of land including 1,063 single-family unttse land ranged from 197.8 to 17,846.0

acres and contained from 226 to 3,714 single-fahmiyes. One context had about
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Table 5-1. Size of Neighborhoods and Contexts

ltem Mean Min 25% 50% 75% Max
NEIGHBORHOOD N=755
Area (acre) 49.18 5.57 17.70 31.60 62.01 476.65
Single-family Housing 142.52 30 50 89 179 1,385
CONTEXTS N=126
Area (acre) 1,327.93 197.83 429.97 647.35 979.50 17,845.96
Single-family Housing 1,062.84 226 378 962 1,346 3,714
Population 4,603.64 1,469 3,180 4,087 5,535 13,159

twenty- seven times more land acreage and approsfynseven times more single-

family housing units than one neighborhood (Tablg.5

5.2.2 Character of Neighborhoods and Contexts

Descriptive statistics of potential interest aregented in Table 5-2.
5.2.2.1 Neighborhood Homogeneity

This study assumes that neighborhoods, subdiwdmmdata collection, have
some level of homogenous characteristics. To iflehtimogeneous characteristics of
neighborhoods, the coefficient of variation (CV)sassed, which is a normalized
measure of dispersion of data to the mean whisbnsetimes know as relative standard
deviation (Lovie 2005). CV is useful as the variain€ data can be observed in the
context of the data, normalizing the standard dmnaThus, low CV indicates
relatively little variation within the sample (Farkilho et al. 2010). Even though there is

no global standard, the value of CV greater thamindicates a relatively high variation.

° In Appendix O, results of three different multidVinear models that exclude heterogeneous
neighborhoods in terms of lot size, house size,banging price are presented. The results remeinsl
the same in revised models.
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Figure 5-1. The Distributions of CVs: Development &e, Housing Price, Lot Size, and House Size

Twenty out of 755 neighborhoods (about 2.6 perdead) a relatively high variability of

lot size of single-family homes. Eight neighborhs@d seven neighborhoods showed a
relatively high variation regarding housing sizaed &ousing price, respectively. Only
there was one neighborhood that had CVs of lot siame size, and housing price were
greater than 1.0 (Figure 5-1). As assumed befesggdential subdivisions, which were
units of data collection that represented neighbods, showed relatively high level of
homogeneous characteristics in terms of the agewd#lopment, lot sizes, house sizes,

and housing price.
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5.2.2.2 Neighborhood Conditions

Over the past five years, an average of ten penfesihgle-family homes had
new owners each year in a neighborhood. The mediaize of single-family housing
was 9,092 square feet (about 0.2 acre). A neigltwmattiypically used approximately 9
percent of its land for multi-family homes, whicidicated that the majority of the land
was used to construct single-family homes in nexghbods. The average dead-end
density was 0.04, but there are neighborhoodgdibdatot have any dead-ends, if all
streets were grids, or did not have any streetsinviteighborhoods (Figure 5-2). On
average, there were about 66 feet per 100 acred@ivalks. The mean ratio of network
distance to straight distance to the nearest gyatere and to an elementary school
were 1.7 and 0.2, respectively. This indicated thatactual travel distance to a nearby
grocery store was about 70 percent longer thasttaeght-line distance, while travel
distance to the nearest elementary school was rt@meshorter. The elevation averaged
about 654 feet. Thirty-six percent of neighborhoagse located within 500 feet from
lakes and the mean distance from the center oighin@hood to the edge of nearest
park was about 1,556 feet. Tree patches coverddpg&rcent of the land, the mean tree
edge density was approximately 1,638 meters paateeclree landscape index was
25.9. Almost 68 percent of neighborhoods were wig00 feet from major arterials or
metro rails. The median value of single-family hagsvas about $254,075 and the

median age of single-family homes was about 42syear
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Dead-ends Density=0 Distance to the Edge of Park=0

Figure 5-2. Some Circumstances of the Minimum Valuef Zero

5.2.2.3 Neighborhood Context Conditions

An average of seven people shared one acre ofrtaadontext. Twenty percent
of land was used for affordable housings. The ayevalue of Shannon's index was 0.8
and the link to node ratio was 1.4. Parks consusnegdercent of the land and tree and
grass patches comprised 57 percent of the landenage. The average median income
of a context was about $57,089. Car accidentsryirjases only, occurred 33 times per
year on average. Roughly, 25 percent of contextem@enced on-going projects or
planned developments. One context shared boundaitiesbout eight contexts on

average.
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Table 5-2. Descriptive Statistics of Potential Inteest

VELEL]S
NEIGHBORHOOD TURNOVER
Mean Turnover
NEIGHBORHOOD
Structural Design Components
Lot Size (sq )

Housing Mix (vie/se)
Dead-end Density

Sidewalk Density (f/acre)
Route to Grocery

Route to Elementary School

Ecological Design Components
Average Elevation

Lake (yes-1)

Distance to Park

Tree Ratio

Tree Edge Density (m/ha)

Three Shape Index

Other Conditions

Traffic (yes-1)

Housing Value

Built Year (yean)

CONTEXT
Structural Design Components
Population Density (ypi/acre)
Affordable Housing (yes-1)

Land Use Mix

Street Connectivity (B Index)

Ecological Design Components
Park Ratio
Green Cover Ratio

Other Conditions
Median Income
Crash

On-going Project (yes-1)
Spillover Effect

755

755
755
755
755
755
755

755
755
755
755
755
755

755
755
755

126
126
126
126

126
126

126
126
126
126

\Y[ET)

10.281

9091.807
0.094
0.042
0.659
1.663
0.182

653.583
0.363
1555.736
47.441
1637.773
25.924

0.682
254074.6
41.736

6.606
0.198
0.770
1.401

0.057
0.573

57,088.6
33.333
0.246
7.5

SD

4.574

3805.394
0.316
0.064
0.680
1.362
0.259

142.490
0.481
1385.536
14.076
274.916
11.841

0.466
173966.1
20.673

3.473
0.400
0.242
0.179

0.071
0.108

27,921.3
23.964
0.432
1.719

Min

0.741

3017.084
0

0

0

0.226
0.001

0

0

0

0.885
180.807
7.222

0
16326.5
1.000

0.335

0
0.144
0.924

0.000
0.299

20,391.0
1
0
4

35.636

40891.390
5.241
0.556

10.120
27.566
2.887

992

1
10788.110
84.864
2239.353
81.986

1
2563405.0
96.500

16.842
1
1.222
1.805

0.299
0.868

145,435.0
117

1

14
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5.3 The Variance of Neighborhood Turnover Occurredwvithin and across Contexts
5.3.1 The ANOVA Mode

To determine the total amount of variability in tkenover rate within and
between contexts, a random-effects ANOVA model muas This model is necessary to
determine how much of the variance in neighborhoodover lies within contexts and

between contexts. The formula of a random-effecOMA model is:

Neighborhood Level: T, = S +¥ [5.1]
Context Level: B =y, +Uy [5.2]
Combined: T, =), +Uy+F, [5.3]

wherei is theith neighborhood;
j is thejth context;
Bo is the mean turnover rate of tle context;
Yoo IS the mean turnover rate across contexts;
Ug; is context effect; and

rj is the residual variance at the neighborhood level

5.3.2 Findings of Neighborhood Variance within and between Neighborhoods

The outcomes of the ANOVA model provided some usafeliminary
information. First, the grand mean for the yeauynover rate was 10.2 percent with a
standard error of 0.2. Second, the reliabilityreate {) of 0.6 indicated that sample
means were reliable as an indicator of the truenmeéthe turnover rate.

Second, the outcomes of the chi-square test $tat{gf), variance components,

and the intra-class coefficient)(affirmed whether a single or multilevel analysias
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necessary (Table 5-3). First, tjfetest of 334.4 with 125 degrees of freedom (p <D)00
indicated that the variation among contexts inrthe@an rate of turnover was
significantly different from zero. The variancethé true context means around the
grand mean, referred to ag, was 4.6, and true neighborhood mean, referres 46,
was 16.5. These estimates indicated that the \@ismthe means of the context was
significantly different from zero and most of thar\ation in turnover occurs at the
neighborhood level. The value of intra-class caedfit () also explained the variance

of each level.

[5.4]

TOO

P=7T"—" ¢
(Too+0°)
wherety is the between contexts variability astwithin contexts variability

The value op indicated that about 22 percent of the variaped 695 /
(4.595+16.525)=0.218) in turnover occurred betweantexts and 78 percent (100-
21.8=78.2) occurred within contexts. Since thisliega difference occurred at the
context level, we conducted a multilevel analy$ise necessity of using multilevel
modeling was also affirmed by the “design effeagmsed by Muthen and Satorra
(1995),"° which assessed whether a multilevel analysisdetdre convincing results
than a single-level model. These pieces of evidenoafirmed the necessity of using a

multilevel model and statistically validated thedhetical assumption.

9 The specific equation and calculation of the desiffect can be found in Appendix E.
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Table 5-3. Estimated Random Effects on the Randonffects ANOVA Model

Parameter Std. Dev. Variance Component
Intercept (Too) 2.144 4.595 125 334.376 <0.001
Level-1 (0%) 4.065 16.525

5.4 The Independent Impacts of Neighborhoods on Nghiborhood Turnover
5.4.1 The Random-Coefficient Model

To assess whether or not there were significamicéesons between
neighborhood turnover and neighborhood conditiegsurdless of context conditions, a
random-coefficient model was employed. Random-aciefit models allow us to
analyze the impact of predictor variables at thghi®rhood level on the turnover rate
within each context. An incremental approach wéernao identify the influence of each
set of neighborhood conditions: structural compésescological components, and
other conditions. Model 1 only included structutakign characteristics such as median
lot size, the mix of housing types, street shajevgalks, and connectedness to the
nearest grocery store and the nearest elementapplsd/lodel 2 added ecological
design components such as average elevation, beargakes and parks, and tree size
and shape to the characteristics listed in ModéIModel 3, the full model, invited all
predictor variables including control variablestsas traffic, median housing value, and

median year built. The full model is shown below.

" More explanations and results of model 1 and m@dein be found in Appendix G.
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Neighborhood LeveI:Tij =3, + 13, (LMEDLOT) + 5, ( LMSFRAY+ /3, ( DEADDEN [5.5]
B, (LSIDEN) + 3, ( LDSGRD* 3, ( LDSEDE 3, ( AVEELEY
B, (LAKES00)+ 3, (DISPARK/+ 5, (TRRAJ f3,, ( TREDEM
B, (TRLS) + 3., (TRABOO)+ 3,, ( LMEDVA}+ 3, ( MBUILF .

Context Level: - - 5.6
By =Vot+uy fora=0,1,2,6,8 14 and 15 [5.6]

,qu = Yo forg=3,4,5,7,9, 10, 11, 12, and 13

where all neighborhood level predictor variables gioup centeretf
ko is the mean value of neighborhood turnover foheamtext; and

y represents random effect Bfgf context fori, which is different across contexfs.

5.4.2 The Impacts of Neighborhoods without Context Conditions
5.4.2.1 Explained Variance

Similar to the R-squared value in an OLS, totallax@able variance was
calculated in an multilevel model. Kreft and De ueg(1998) suggested a formula to

clarify within-unit variance as shown below.

0*(ANOVA-0*( Random Coefficiér [5.7]
o2 (ANOVA

Within Explained Variance R =

When only considering neighborhood conditions,ctrral design features
explained 25.6 percent of neighborhood variandéémrmean turnover rate

(R¥'=(16.525-12.295) /16.525=0.256). When ecologicalgiecomponents were added,

12 Explanations about centering can be found in SgeeAdix F.
13 Descriptions about which independent variablegiven random effects or fixed effects can be foumd
Appendix H.
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the explained variance increased to 36.8 perceént(F6.525-10.450) /16.525=0.368).
The final model illustrated 60.4 percent of theghdiorhood level variance in the mean
turnover rate (R=(16.525-6.538) /16.525=0.604). This indicated staictural design
elements explained 25.6 percent of the neighbortmas variance in the mean owner
change and ecological design components alonenespensible for 11.2 percent. The
other 23.6 percent was accounted for by other t¢immgi such as traffic, median housing
value, and year built. The outcomes suggestedhkdull model had more explanatory
power than the other two models. The chi-squareevaidicated that there was a
residual variance to be explained at the neighbmihevel. The variance of the true

neighborhood mean around the group mean, refesrasbf is presented in Table 5-4.

Table 5-4. Estimated Random Effects of the Random-@&fficient Models

Models Parameter Std. Dev. Variance Component D.F. X2 p-value
Intercept (Tgo) 2.372 5.625 93 182.426 <0.001
Model 1 )
Level-1 (o%) 3.506 12.295
Intercept (Tgo) 2.454 6.021 56 126.613 <0.001
Model 2 )
Level-1 (0%) 3.233 10.450
Intercept (Tgo) 2.628 6.908 25 105.456 <0.001
Full Model 2
Level-1 (o) 2.557 6.538

5.4.2.2 The Impact of Neighborhood Design &hly
The statistical inference of each predictor vasabt presented in Table 5-5.
The mean owner change across neighborhoods wapéd@ent. A higher density

tended to promote more frequent owner changes.ittphldl other variables constant, a

1% Only the results of the full model were interptesince it explained more of the impacts on turmove
than do the other two models.
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one percent increase in median lot size decreagechéan turnover rate in a
neighborhood by 3.2 percent. Owners who lived meighborhood with streets with
fewer connections were likely to stay longer. A-amét increase in dead-end density
engaged in reducing the mean turnover rate by &®&ept. Being located near hills had a
positive influence in decreasing the mean turnoats. Holding all other variables
constant, a one hundred foot increase in averayatbn was associated with a decline
in the mean turnover rate of 0.5 percent. Treels laifger and more complex shapes
contributed to a decrease in the mean turnover Aat@e percent improvement in the
tree ratio was associated with a 0.05 percent deerand a one-unit increase in tree
edge density a 0.004 percent decreased in the tagaiver rate.

Other than design characteristics, economic statdshousing adequacy
significantly influenced turnover. Owners who livieda wealthy neighborhood were
more likely to stay a shorter amount of time; a paecent increase in the median value
of housing promoted a 2.6 percent increase in th@mturnover rate. On the other hand,
residents were more likely to stay longer in oldeighborhoods; a one year increase in
the median built year of housing structure resuittea 0.05 percent decrease in the mean

neighborhood turnover.

5.4.2.3 Comparing the Magnitude
As shown in explained variance section, a setratairal components was
relatively the most influential (25.6 percent) tnlled by other conditions (23.6 percent)

and ecological design factors (11.2 percent). ¥t,information was not enough to
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reveal the most critical design elements for deteimg turnover.

The magnitude of each neighborhood was comparedrinyng an HM with
standardized data. The standardized results irsdidhgat the level of housing value was
relatively the most critical factor in determinitige turnover. With regard to design
components only, tree edge density was reveal#ueastrongest predictor of

neighborhood turnover.

Table 5-5. The Results of the Final Random-Coeffient Model

Variable b B Std. Err. t D.F P>t Sig
Mean Turnover 10.229 . 0.254 40.267 125 <0.001 ***
Structural Design Components
Lot Size -3.241 -1.066 0.620 -5.231 125 <0.001 ***
Housing Mix -0.087 -0.132 0.089 -0.976 125 0.331
Dead-end Density -6.863 -0.439 1.947 -3.525 746 <0.001 ***
Sidewalk Density -0.131 -0.195 0.083 -1.567 746 0.118
Route to Grocery -0.440 -0.174 0.303 -1.454 746 0.146
Route to Elementary School 0.035 0.034 0.129 0.269 125 0.788
Ecological Design Components
Average Elevation -0.005 -0.683 0.002 -2.741 746 0.006 ***
Lake 0.179 0.086 0.336 0.535 125 0.594
Distance to Park 0.000 0.320 0.000 1.618 746 0.106
Tree Ratio -0.048 -0.671 0.015 -3.174 746 0.002 ***
Tree Edge Density -0.004 -1.115 0.001 -6.532 746 <0.001 ***
Three Shape Index -0.011 -0.126 0.012 -0.892 746 0.373
Other Conditions
Traffic 0.134 0.063 0.267 0.503 746 0.615
Housing Value 2.554 1.448 0.834 3.061 125 0.003  ***
Built Year -0.048 -0.988 0.025 -1.944 125 0.054 *

*p<0.1 **p<0.05 ***p<0.01
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5.5 The Independent Impacts of Contexts on Neighbbood Turnover
5.5.1 The Means-as-Outcomes Model

To identify the influence of context conditionsg@pendent from neighborhood
conditions, a means-as-outcome model was empl&yedlar to a random-coefficient
model, three models were run incrementally. Modekflained the impacts of structural
design features such as population density, theepe of affordable housing, mixed
land use, and street connectivity. Model 2 exparMedel 1 with ecological design
components such as the ratio of parks and greegr tovotal land. The full model
examined the impacts of all predictor variablesudimg socio-economic status, on-

going development projects, crime, and spillovéeas. The full model is shown

below:®
Neighborhood Level: T =By 1 [5.8]
Context Level: :80]' = Voot Vo POPDEN +y { SMART+y f MIXLAND [5.9]

Vo (BETA+ ), GRRAT+ ) { PARKRAF Y ( LINCOME
Vee(CRASH + ), PROJEQH ), NEIGH ,u

where all context level variables are grand-meantered.

5.5.2 The Impacts of Contexts without Considering Neighborhood Conditions
5.5.2.1 Explained Variance
Kreft and De Leeuw (1998) and Arnold (1992) suggeshe formula to

calculate the proportion of variance between cdstaker controlling context predictor

15 More explanations and results of model 1 and maaein be found in Appendix H.
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variables. This refers to between explained vaganc

To(ANOVA-T1,( Means as QOutcon [5.10]
T,(ANOVA

Between Explained Variante” R=

When considering the context conditions only, dtrtad components explained
23.7 percent (R=(4.595-3.506) /4.595=0.237) of the variance inrtiean turnover
rates between contexts. All design elements exgtb®.7 percent of between contexts
variance in mean neighborhood turnovet §R4.595-3.642) /4.595=0.207). This
indicated that ecological design components derplain the variance of mean
turnover'® The set of ecological features introduced herewet useful in explaining
the mean turnover rates at the context level. Agidiher control variables helped to
increase the explained variance of the mean afutm®ver rate by about 24.8 percent
(R¥=(4.595-3.454) | 4.595=0.248). The explained varaindicated that the full model
was more useful in explaining turnover rate thandther two models. The variance of
the true context mean around the grand mean, eeféot,, is presented in Table 5-6.

The explained variance between contexts showed#ighborhood turnover
was explained more with neighborhood charactesigtian contexts, recalling the 60.4

percent explained variance of within contexts. Tihisrmation assured us that contexts

'8 Reducing variance when new variables were addeer appens in an OLS, but in multilevel
modeling. Recchia (2010, 3) explained that "theitamidof an explanatory variable to a multilevel ded
can simultaneously increase some of the varianogoaents and decrease others. This means that
examining the individual components of varianceasafely by way of a traditional’®an lead to
surprising outcomes like negative values or vatbhasdecrease when a new regressor is added to the
model." The negative value means that an addeéssgr does not explain the variance.
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were significant to neighborhood turnover, but hbgrhoods had more impacts.

Table 5-6. Estimated Random Effects on the Regressi with Means-as-Outcomes

Models Parameter Std. Dev. Variance Component

Intercept (Tgo) 1.872 3.506 121 281.884 <0.001
Model 1 )

Level-1 (0%) 4.063 16.507

Intercept (Tgo) 1.908 3.642 119 283.429 <0.001
Model 2 )

Level-1 (o%) 4.060 16.481

Intercept (Tgo) 1.858 3.454 115 267.389 <0.001

Full Model 2
Level-1 (o%) 4.053 16.424

5.5.2.2 The Impacts of Context Design Ohly

Table 5-7 presents the specific statistical infeeeof each predictor variable.
The results of the full model indicated that a leighopulation density, mixed land use,
and spillover effects of contexts contributed te@@uced rate of neighborhood turnover.
A one-unit increase in population density was as$ed with a 0.3 percent decrease in
the average turnover, holding other variables @msA one-unit increase in Shannon's
index resulted in a decrease in the mean ownergehlay 2.2 percent. Neighborhood
spillover effects also decreased the mean turn@ater When one additional context

shared boundaries with, the mean turnover rateredhgced by 0.4 percent.

5.5.2.3 Comparing the Magnitude

The explained variance partially implied that adfettructural components (23.7

7 Only the results of the full model were interpresince it explained more of the impacts on turmove
than do the other two models.
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percent) was more influential than other charasties. Population density of contexts

was relatively the most influential factor in deaigl whether residents would stay or

move.
Table 5-7. The Results of Final Regression with M@s-as-Outcomes Model
Variable b B Std. Err. t D.F P>t Sig
Structural Design Components
Population Density -0.332 -0.252 0.097 -3.425 115 <0.001 ***
Affordable Housing 0.935 0.082 0.698 1.340 115 0.183
Land Use Mix -2.185 -0.114 1.267 -1.725 115 0.087 *
Street Connectivity 2.455 0.096 1.583 1.551 115 0.124
Ecological Design Components
Park Ratio -2.348 -0.037 3.522 -0.667 115 0.506
Green Cover Ratio 1.708 0.040 3.214 0.532 115 0.596
Other Conditions
Median Income -1.153 -0.112 0.887 -1.300 115 0.196
Crash 0.001 -0.001 0.010 0.083 115 0.934
On-going Project 0.782 0.074 0.534 1.466 115 0.145
Spillover Effect -0.369 -0.137 0.138 -2.676 115 0.009 ***

*p<0.1 **p<0.05 ***p<0.01

5.6 The Spontaneous Impacts of Neighborhoods and @texts on Neighborhood
Turnover

To observe the impacts of neighborhoods on neididmal turnover considering
contextual conditions spontaneously, an intercaptsslopes-as-outcomes model was

run, which included both neighborhood and conte&tljiztors at both levels.
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5.6.1 The I ntercepts-and-sl opes-as-outcomes Model
5.6.1.1 Model Descriptidfi

The intercepts-and-slopes-as-outcomes model, alswrk as the mixed model,
describes how the variance in the slope acrosextanvas related to the predictor
variables of neighborhoods. This is a direct téshe joint effects of contexts. The
formula of intercepts-and-slopes-as-outcomes misddiown below. The equation of
the neighborhood level remains the same as th@nmawdefficient model, but the

context level was expanded.

Neighborhood Level: 7. = 5+ 2 (LMEDLOT)+ 83, (LMSFRAT+ 3, ( DEADDEN  [5.11]
B,;(LSIDEN + 3, (LDSGR®+ B, ( LDSEDE 3, (  AVEELEY
B, (LAKES00)+ 3, (DISPARK+ B, ( TRRAF S, ( TREDEN
B, (TRLS) + B4 (TRABOO)+ 3, ( LMEDVA)+ B¢ ( MBUILT+,

Context Level: g =+, (POPDEN +y,,( SMART+y, { MIXLAND- [5.12]

Yoa(BETA +y,.( GRRAT+y,( PARKRAF ), ( LINCOWE
Vis(CRASH +,o( PROJEGF y,( NEIGH U
forg=0, 1, 2, 6, 8, 14, and 15
,qu =Yoo forg=3,4,5,7,9,10, 11, 12, and 13

where predictor variables at the neighborhood lavelgroup-mean centered and those in

context level are grand-mean centered.

'8 There is a concern of the location of neighborlsowithin contexts. If a neighborhood is locatedtfar
from the center of a context, the impacts of a giwentext maybe less likely to influence the
neighborhood. In Appendix N, results of a revisestle that includes the centrality of neighborhowds
contexts are presented. The outcomes of the remselt| indicates that the centrality of neighbord®o
do not impact the original model.
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5.6.1.2 Explained Variance

The degree to which the independent variableseottmtext level accounted for
the between contexts variances in neighborhoodwamwas compared with the
random-coefficient model, which only included exytory variables at the
neighborhood level. The proportion of variancehat tontext level was estimated as

follows.

I,,(Random- Coefficieht-7,,( Fittgc [5.13]

Between Explained Varian¢e? R= —
Io(Random- Coefficieit

Adding predictors of contexts reduced variatiomi@an owner changes by 20.9
percent (=[(6.908-5.462) /6.908]=0.209). The valoksg,are presented in Table 5-12.
As reported in the random-coefficient model, nemiood conditions alone explained

60.4 percent of the variance in the mean neighlmattiornover.

5.6.2 The Impacts of Contexts on the Association between Neighborhoods and
Turnover
5.6.2.1 The Impacts of Neighborhood and Contexigb&s

The statistical inference of each predictor vagab$ presented in Table 5-8.
Neighborhood with larger lots, streets with fewenigections and more sidewalks,

nearby hills or mountains and parks or greenwayd tegee patterns with larger and

9 Only the results of the full model were interpresince it explained more of the impacts on turmove
than do the other two models.
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complicated shapes were less likely to experierexuent owner shifts. Contexts with
high population density, more mixed land use, aodenspillover effects contributed to
decreasing neighborhood turnover. In addition, soambinational influences between
neighborhoods and contexts mediated or augmengeghdélan turnover rate when they
were combined with certain neighborhood charadtesisOnly statistically meaningful

results were interpreted.

Structural Design Component

The median lot sizewas negatively related to neighborhood turnovéictvwas
statistically significant. For a one percent ine@& median lot size, the mean turnover
rate decreased by about 3.7 percent, holding ladirotariables constant.

The share of multi-family housing had no impact on neighborhood turnover,
but the interactions with income, the presencdfof@able housing, and the number of
car crashes in contexts showed some statistiagityficant influences. In a context with
affordable housing, the slope of the housing migrdiie turnover rate was increased by
0.6 percent on average. For a one percent incneasedian income, the slope increased
by 1.0 percent, and for having one additional caslt, the slope increased by 0.01
percent. For ease of understanding, the interatdion was explained in terms of low
(the mean minus one standard deviation) and highr{tean plus one standard deviation)
conditions (Table 5-9). If there was affordable $iog with high median income and
high car crashes in a context, an additional omegoe increased in the multi-and single-

family housing ratio, the mean turnover rate inseghby 5.8 percent (=-0.095+(0.614x1)
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+(0.979xlog (85009.920))+(0.008x57.297)=5.803a tHontext lacked affordable
housing and had a low median income and low cahesin contexts, the mean
turnover rate increased by about 4.4 percent (95x(0.614x0)+(0.979x%

log (29167.300)) +(0.008%8.58)=4.351). These indithat if a neighborhood was
nested in a context that has affordable housitggl@er median income, and more car
crashes, the neighborhood was usually less alderteert a higher housing mix ratio

into decreasing turnover.

Table 5-8. The Low and High Value of Affordable Hosing, Median Income, and Crash

VELEL]S Low High
Affordable Housing (yes-1) 0 1
Median Income 29,167.300 85,009.920
Crash 9.370 57.297

The increased number of dead ends per actended to decrease the shift of
owners. A one-unit increase in dead-end densityedsed mean turnover rate by 5.9
percent, which was statistically significant at h@1l level. That was, residents in a
neighborhood having streets with fewer connectisese more likely to remain in that
neighborhoodSidewalk densityhad a negative impact on the mean turnover ratseA
percent increase in sidewalks decreased the maawver rate by about 0.2 percent,
which was statistically significant at the 0.1 lewéence, sidewalks were perceived as
an appealing factor in helping residents decid&dg in their neighborhoods.

The increased route directness to the nearest elentary schoolalone had no
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influence on neighborhood turnover. Yet, the infloes of park and green cover ratio of
the contexts showed interactional relationships wie condition of route directness to
the nearest elementary school. The impact of @i reduced the slope of the route
directness to an elementary school over the meanvar rate by 5.0 percent. For a one-
unit increase in green ratio in a context, the sloproute directness to the closest
elementary school over the mean turnover rate masased, on average, by 4.6 percent.
The low and high values of park ratio and greerecoation are in Table 5-9. For a one-
unit increase in route directness to the nearest@htary school, if a neighborhood was
nested in a context with a high park ratio andgh lgreen ratio, the mean turnover rate
of a neighborhood increased by 2.6 percent (=0.08495x0.128) +
(4.610x0.681))=2.554); with a low park ratio andigh green ratio, the owner change
ratio of a neighborhood was increased by 3.2 péfe€n054+(- 4.995x0.000)
+(4.610%0.681) =3.193); with a high park ratio anldw green ratio, the owner change
ratio of a neighborhood was increased by 1.6 péfc€n054+(- 4.995x0.0128)
+(4.610%0.465) =1.558). The results indicated smatrter travel paths to the nearest
elementary school became meaningful in reducinghteirhood turnover when

surrounded by parks, not green areas.

Table 5-9. The Low and High Value of Green Cover R and Park Ratio

Variable Low High
Park Ratio 0.000 0.128
Green Cover Ratio 0.465 0.681
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Ecological Design Component

Average elevationwas negatively related to the mean turnover Ratne
hundred foot increase in average elevation condéa@ decrease in the turnover rate
by about 0.5 percent, which was statistically digant at the 0.05 level. This informed
that residents who lived in neighborhoods closdrilite or mountains were more likely
to stay.Being within 500 feet of lakesalone did not show any statistically significant
impact, but the interactional relationships witk treen ratio and spillover effects in
contexts made the impacts of living near lakesiBagmt. For a one-unit increase in the
green ratio, the slope of being near a lake deetehg 9.2 percent. For one additional
surrounding context, the slope of being near a tlda@eased by 0.5 percent. The low
and high value of spillover effect in Table 5-10itMih 500 feet of lakes, if the hosting
context has a high green ratio and high spillo¥ferces, the mean turnover rate declined
by 10.2 percent (=0.376+(-9.154x0.681)+(-0.467%x9)2110.163). With a low green
ratio and low spillover effects, the mean rate wher change decreased by 6.6 percent
(=0.376+(-9.154%x0.465)+(-0.467x5.781)=-6.580).€drareas and surrounding

contexts reduced neighborhood turnover of neightimath near lakes.

Table 5-10. The Low and High Value of Spillover Eféct

VELEL]S Low High
Spillover Effect 5.781 9.219

The distance to the edge of the nearest pafkom the neighborhood center had
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a positive association with turnover. A neighborthdmcated one thousand foot farther
away from the nearest park, the mean turnoverimateased by 0.3 percent. This was
statistically significant at the 0.05 level. Thisosved that residents were more likely to
stay longer in a place where parks were nearby.

The increased tree patches ratitended to decrease the mean turnover. A one
percent increase in the tree patch ratio loweredrthan turnover rate by an average of
0.04 percent, holding all other variables constéhis was statistically significant at the
0.05 level. This indicated that residents mighfgréo stay in neighborhoods that had
proportionally larger tree areakhe total tree edge per unit areavas negatively
associated with the mean turnover rate; a onepanit increase in tree edge density
decreased the mean turnover rate by 0.004 pemghbith was statistically significant at
the 0.01 level. This informed that relatively lagd complicated tree covers

contributed to the reduction of repeated owner ghan

Other Conditions

Median housing valueshowed a positive relationship to mean neighbathoo
turnover; neighborhoods with more expensive housght experience higher turnover.
A one percent increase in the median housing w@laeneighborhood raised the
average turnover rate by 2.7 percent. The intemaatith the green ratio of the context
lowered the impacts of the median housing valuaoreased turnover. For a one-unit
increase in the green ratio, the slope of the nmeldcausing value over turnover rate

decreased, on average, by 27.4 percent. For aesnent increase in the median housing
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value, the turnover rate for neighborhoods nesteddontext with a high green ratio
decreased by 79.7 percent (=2.699+(-27.393x0.68BH:956). With a lower green ratio,
the turnover rate lowered by 10.0 percent (=2.609#.393x0.465)= -10.039). These
results indicated that the median housing valuseadhborhood alone could not account
for neighborhood turnover, but green areas in cagateelp reduced neighborhood
turnover of the wealthy neighborhood$ie age of neighborhoodsmeasured by the
average year built of housing structures, did howsa statistically significant impact.
However, the interaction with the population dgnsita context showed positive
impacts. This meant that having a higher populadi@nsity in a context increased the
slope of the age of the neighborhood over the n@aiover rate by about 0.03 percent.
The low and high value of population density iFable 5-9. For a one percent increase
in age of a neighborhood, if a neighborhood wasedeis a context with a high
population density, the turnover rate of a neighbod increased by 0.3 percent (=-
0.041+(0.030%10.079)=0.261); with a lower populatiensity, the turnover rate
increased by about 0.1 percent (=-0.041+(0.030>83.28.053). This showed that more
frequent neighborhood turnover was likely to oostiere older neighborhoods were

nested in a populous context.

Table 5-11. The Low and High Value of Population Dasity

VELEL][S Low High
Population Density 3.133 10.079
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Population Density, Land Use Mix, and Spilloverdetfs of Contexts

The outcomes were not different from the resulthefmeans-as-outcomes
model Residents in contexts with high population denaitg more mixed land uses
(high Shannon's index) were likely to remain initmeighborhoods. A one-unit increase
in population density and Shannon's index resuited0.4 and 2.2 percent decrease in
the mean turnover, respectively. Sharing boundavismore contexts contributed to
the reduction of neighborhood turnover. Having additional adjacent context

decreased the mean turnover rate by 0.4 percent.

5.6.2.2 Comparing the Effects

Comparing Explained Variance

To compare the relative contribution of each setasfables, the explained
variances were observed. The values of variancgonants of each model are shown
in Table 5-10.

Model 1-1 only included structural components atnkighborhood level, with
full sets of parameters at the context level. Mdd@ladded ecological design
components of neighborhoods on top of Model 1-% fiitl model had structural and
ecological design components and other controbbées at the neighborhood and
context levels. Explained variance was calculatethhtching a means-as-outcomes
model with Model 1-1, Model 1-2, and the full mod€he results from Model 1-1
indicated that structural components in neighbodsoexplained 25.3 percent of the

neighborhood level variance in the turnover ral@§424-12.276)/ 16.424=0.253),
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when factoring in conditions of contexts. The outecof Model 1-2 suggested that
neighborhood designs approximately 36.8 percentmfhborhood level variance
(=(16.424-10.388)/ 16.424=0.368). That was, a tetological elements described 11.5
percent of neighborhood turnover variance. The ttimmg other than design elements
explained about 24.3 percent of the variance witlgighborhoods. Therefore, we can
say that a group of structural design componeras/shore influence than other
neighborhood characteristics.

Similarly, to identify the explained variances aich group of design elements
and other conditions of contexts influencing thetwer rate, three models were
compared. Model 2-1 expanded a random-coefficiesdat) adding structural design
features at the context level with a full set oighéorhood level variables; Model 2-2
added ecological design components of contextdb@senodel 2-1. The variance of
the mean turnover rate was reduced by 18.2 pevdssr introducing structural design
components (=(6.908-5.654)/ 6.908=0.182). Models2x@gested that context designs
explain 16.4 percent of variation in the mean tugragate (=(6.908-5.773)/
6.908=0.164). This indicated that ecological desigmponents did not explain the
variance of neighborhood turnover between contélésexplained variance was even
reduced by 1.8 percent when ecological design featwere added. In Model 2-3, 20.9
percent (=(6.908-5.462)/ 6.908=0.209) of variaiiothe mean turnover rate was
explained. Contextual conditions other than desajriee context only explained 2.7
percent. Overall, structural designs were relagivebre influential than ecological

designs in contexts.
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Table 5-12. Estimated Random Effects on the Intergts-and-Slopes-as-Outcomes Model

Model Specifications R R Zof
Intercept Level-1 .
) D.F of Total Each Domain
Model Nlevel ClLevel (Too) (0%) %) %)

ANOVA - - 4.595 16.525 125

Radom-Coefficient S+E+C - 6.908 6.538 25

Means-as-Outcome - S+E+C 3.454 16.424 115

NEIGHBORHOOD

Model 1-1 S S+E+C 4.270 12.276 83 25.3 25.3

Model 1-2 S+E S+E+C 4.609 10.388 46 36.8 115

Full Model S+G+C S+E+C 5.462 6.387 15 61.1 24.3

CONTEXT

Model 2-1 S+E+C S 5.654 6.603 21 18.2 18.2

Model 2-2 S+E+C S+E 5.773 6.500 19 16.4 0.0

Full Model S+E+C S+E+C 5.462 6.387 15 20.9 2.7

S: Structural Design Components
E: Ecological Design Components
C: Controls

Comparing Magnitude

The statistical significance changed between statized and unstandardized
models, while the signs remained consistent. Thezefve may compare the relative
magnitude of each variable with standardized coieffit. The interactional relationship
between the age of neighborhoods and the populd&aoasity of contexts was the most
influential factor in turnover. Considering onlygign elements, the lot size was the
most important factor at the neighborhood levelilevpopulation density was the most

important design factor at the context level.
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Table 5-13. Results of The Intercepts-and-Slopes-&utcomes Model

Variable b B Std. Err. t D.F P>t Sig
NEIGHBORHOOD
Structural Components
Lot Size -3.702 -1.231 0.715 -5.178 115 <0.001 ***
Housing Mix -0.095 -0.138 0.098 -0.966 115 0.336
* Affordable Housing 0.614 0.359 0.304 2.022 115 0.045 **
*Median Income 0.979 0.644 0.410 2.386 115 0.019 **
* Crash 0.008 0.272 0.004 2.026 115 0.045 **
Dead-end Density -5.915 -0.377 2.051 -2.884 746 0.004 ***
Sidewalk Density -0.157 -0.232 0.085 -1.838 746 0.067 *
Route to the Grocery Store -0.395 -0.155 0.319 -1.240 746 0.216
Route to the Elementary School 0.054 0.061 0.139 0.386 115 0.700
*Park Ratio -4.995 -0.346 2.386 -2.093 115 0.039 **
*Green Cover Ratio 4.610 0.499 2.034 2,266 115 0.025 **
Ecological Components
Average Elevation -0.005 -0.614 0.002 -2.563 746 0.011 **
Lake 0.376 0.189 0.366 1.027 115 0.307
*Green Cover Ratio -9.154 -0.466 4.567 -2.004 115 0.047 **
*Spillover Effect -0.467 -0.386 0.212 -2.204 115 0.030 **
Distance to Park ® 0.033 0.469 0.015 2.185 746 0.029 **
Tree Ratio -0.037 -0.516 0.016 -2.335 746 0.020 **
Tree Edge Density -0.004 -1.102 0.001 -5.889 746 <0.001 ***
Three Shape Index -0.008 -0.095 0.012 -0.677 746 0.499
Other Conditions
Traffic 0.151 0.073 0.278 0.543 746 0.588
Housing Value 2.699 1.531 1.006 2.683 115 0.008 ***
*Green Cover Ratio -27.393 -1.705 14.125 -1.939 115 0.055 *
Built Year -0.041 -0.831 0.027 -1.534 115 0.128
*Population Density 0.030 2.151 0.012 2.526 115 0.013 **
CONTEXT
Structural Components
Population Density -0.350 -1.217 0.096 -3.638 115 <0.001 ***
Affordable Housing 0.824 0.329 0.702 1.173 115 0.243
Land Use Mix -2.248 -0.538 1.284 -1.751 115 0.083 *
Street Connectivity 2.405 0.432 1.610 1.494 115 0.138
Ecological Components
Park Ratio -3.539 -0.254 3.583 -0.988 115 0.325
Green Cover Ratio 2.313 0.246 3.240 0.714 115 0.477
Other Conditions
Median Income -1.347 -0.598 0.896 -1.504 115 0.135
Crash 0.002 0.009 0.011 0.154 115 0.878
On-going Project 0.863 0.373 0.545 1.583 115 0.116
Spillover Effect -0.383 -0.653 0.140 -2.736 115 0.007 ***

*p<0.1 **p<0.05 ***p<0.01
@ Coefficients and standard errors are multiplied by 100
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CHAPTER VI

CONCLUSION

6.1 Introduction

This chapter summarizes and presentsititengs of each hypothesisThe
impacts of independent and spontaneous conditibngighborhoods and contexts on
neighborhood turnover are compared. Possibfgorting explanationsfor findings are
thendiscussed Further, the results driven by single- and meN&l approaches are
compared. This demonstrates the motive for usinigilewel approaches, when the unit
of analysis has a hierarchical structure. Recomiagmas about how findings of this
dissertation can bemployed in planning policy and practicgollow. Thelimitations

andsuggestiondor future study are also mentioned.

6.2 Summary of Findings

This paper examined the independent and spontairapasts of neighborhood
and context designs on neighborhood turnover intiAugexas, using multilevel linear
modeling. Neighborhoods and contexts were the@lgtidefined by two different
hierarchical sizes of neighborhoods—residentialiastitutional neighborhoods. For the
operation and data collection, subdivisions (n=7%5%) census tracts (n=126) were
chosen since both fit the theoretical concept sidential and institutional
neighborhoods. The influences of design elements wieserved with two domains,

structural (i.e., density, land use, housing mnd atreet patterns) and ecological design
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components (i.e., natural feature, open spacelaadcape patterns). Neighborhood
turnover was employed as a reflection of neighbodngatisfaction and stability. It was
measured by average owner shifts of single-fanoiynés per year revealed in deed
history data. Findings of this study confirm hypeghs 1, 2, and 3, while rejecting

hypothesis 4 (Table 6-1).

6.2.1 Findings for Hypothesis 1

Hypothesis 1 asks whether neighborhood designmaglaence on
neighborhood turnover. The results of the randoeffoment modelwhich does not
consider the interactional influence from context®nfirm hypothesis 1. Owners are
willing to stay longer in neighborhoods with lardgés and streets with fewer
connections, which are possibly cul-de-sac or kstyfe. Living near a mountain or hill
and having trees with larger and more complex shapealso considered attractive
determinants prompting residents to stay in theigmborhoods. Among design factors,
the size and shape of trees are the most promiaetot for recurrent owner changes in
neighborhoods when traffic, median value, and pedt of neighborhoods are taken

into account.

6.2.2 Findings for Hypothesis 2
The outcome of the means-as-outcome medaehich only considers the impacts
of context design on neighborhood turnev@onfirms hypothesis 2. Context design has

an influence on neighborhood turnover. When comsidehe impacts of context only,
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density and mixed land uses within contexts areisigint determinants of

neighborhood turnover when income, crashes, onggmiojects, and spillover effects
from adjacent contexts are taken into account.dfgodl design components such as the
size of open spaces and green areas do not shosvgifycant influence on
neighborhood turnover. Higher population densitthes most critical condition that
encourages people to stay longer in their cont€&dstext and neighborhood conditions

effect neighborhood turnover, but neighborhood @omts explain more about it.

6.2.3 Findings for Hypothesis 3

The findings from the intercepts-and-slopes-as-auts model confirm
hypothesis 3. For the model, design characterisficontexts are simultaneously
evaluated in the relationship between neighbortdesign and turnover. The model
finds that contexts influence the relationshipsieein neighborhoods and turnover. The
outcomes of intercepts-and-slopes-as-outcomes nspéelfy that the variance in mean
neighborhood turnover is reduced when introducimgextual characteristics. Further,
the results do not remain the same in cases whghbwerhood and context conditions
are independently considered. The desirable desigditions for the reduction of
neighborhood turnover at the neighborhood levdliohe larger lots, streets with fewer
connections, sidewalks, nearby parks, and tredslaiger and more complex shapes. At
the context level, high population density and rdilend uses reduce neighborhood
turnover. In comparison with outcomes from modeés tonsider neighborhood and

context conditions individually, the existence mfesvalks and shorter distances to parks
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or greenways become significant factors. We alsodocombinational impacts between
neighborhood and context characteristics. Someceggms between neighborhood and
context conditions mediate repeated owner changat others augment them. For
example, the presence of multi-family housing hasfluence on neighborhood
turnover, but, if a neighborhood is nested in aexiwith affordable housing, high-
income class, or car crashes, multi-family homay pbles in inducing frequent
neighborhood turnover. A shorter route distancelémentary schools tends to decrease
turnover only when larger parks exist in a contestile larger green areas do the
opposite. Locating near a lake does not show aynyfaiant impact on neighborhood
turnover, but the turnover does tend to decreasmwaake neighborhood is surrounded

by more adjacent contexts or larger green areas.

6.2.4 Findings for Hypothesis 4

When considering the characteristics of neighbodsand contexts
spontaneously, the results reject hypothesis 4oHgsis 4 suggests that ecological
design components are the most influential in nM@aghoods, while structural design
features are the most influential in contexts. Mgns the most powerful design factor
in both neighborhoods and contexts, but contrasth ether. A larger lot size decreases
turnover the most, yet a lower population densityeases it. Further, comparisons of
the explained variance of a set of structural desgmponents, ecological design
components, and other conditions indicate thatgtral design components explain

more about neighborhood turnover than other factob®th neighborhoods and
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Table 6-1. Comparing Results of Separate MultileveModel vs. Combined Model

Neighborhood & Context Condition Separate Model Combined Model
Construct Neighborhood Context Neighborhood Context
Density Higher Development Intensity ™ ™
Higher Population Density N% NZ
% Mixed-use Having More Multi-family Housing
§ Having Affordable Housing
B More Mixed Land Use J J
g Street Pattern Better Street Connectivity ™ ™
§ More Sidewalk J
@ Better Connection to Grocery
Better Connection to Elementary School
Nature-in Closer to Mount/Hills J J
o Closer to Lakes
g Open Space Closer to Parks N
v Larger Parks and Greenways
.g Landscape Pattern  Relatively Larger Trees N N
_g Larger & More Complex Trees N2 NZ
by More Complex Tree Patterns

Larger Green Area

Better Economic Status ™ ™

Living Closer to Traffic

More Car Crashes

Older the Neighborhood N2

On-going Projects within

More Spillover Effects Ny NZ

Control

1 : Increasing Neighborhood Turnover |: Decreasing Neighborhood Turnover
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contexts. At the neighborhood level, other thangtefactors such as traffic, median
housing value, and the age of housing structurasmmportant as structural design
features.

Given the impacts of neighborhood and context aesidependently, however,
tree patch density is the most influential in néigthoods, while population density is

the most important in context among the design etem

6.3 Discussion
6.3.1 The Impacts of Neighborhood and Context Design

Several interesting points are drawn from findingghis study.
First, neighborhood and context design have theirnique and interactional roles in
neighborhood turnover.

Neighborhood design has more impact than contestgddecause residents
may have much more frequent contacts with their étiate surroundings. The
influences of contexts, however, are not negligiBlenost one-fourth of neighborhood

turnover are explained by contextual conditions.

Second, the same design principles are often pereed differently depending on
neighborhood scales.

High density is the most critical design element determininigimeorhood
turnover, but it has been perceived as a good tiondn contexts, but bad condition in

neighborhoods. Namely, residents prefer a lowegllef’development intensity in
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neighborhoods, while a higher density in their eatg. These findings support the ideas
of two different ends. There is no supporting argatrthat explains this discrepancy,
but possibly high density may be perceived as cealmdss causing stress and
psychological overload in immediate neighborhodétaiik and Engelke 2001; Kearney
2006). People may keep their personal anonymitinteractions may exceed residents’
contact capacity in residential neighborhoods. Highsity in contexts, on the other
hand, can be considered as a necessary conditguppmrt services and facilities that
make the residents’ lives easier and more comflarf@uys and Miller 2012). These
opposing findings indicate that people prefer e in secluded neighborhoods, while
they do not want to live far from services and aities

High density in contexts is not always good forcatumstances. The
combination of old neighborhoods and populous cdatends to increase
neighborhood dissatisfaction. There is no scholsulyport for the negative impact of
this mixture, but this may be because neighborheattsolder housing structure
surrounded by high-density areas are likely toroeirad an urban core. Usually, an
urban core is not a good place to provide a pléds@mg environment often requiring
redevelopment or remodelirfd.Further, other social and economic issues areajlgi
concentrated in a city center (Yang 2008). In taise, the concentration of social ills
may outweigh the benefits of having a higher dgnsit

Sometimesnixed land useis mentioned as a bad condition because of negativ

overflows from non-residential uses such as traffase, odor, safety, unsightly

% The overlapped distribution of neighborhood age @ntext density in Austin is mapped in Appendix J
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structures, or crowding (Buys and Miller 2012; Kwest al. 2010). The findings of this
study, however, support the opposite. People dimgvio have various functions and
services in their contexts (Jacobs 1961; Grant R@DRe possible reason is that the
benefits of having various functions could outweilgh negative spillovers from non-
residential land uses. Or this can only be trusaéncase where mixed land use does not
affect the pleasant lives in neighborhoods. Prohatun-residential uses may not be
placed too close to neighborhoods or not in thght®rhoods at all. Or negative
spillover of non-residential uses could be screemiéa a well-defined edge or physical
barriers of residential neighborhoods.

Street patternsmatter in neighborhoods, but not in contexts. Reppéfer to
have streets with fewer connection such as culads-er loop streets and this is
consistent with findings from previous studies.-@atsacs or loops are desirable
conditions because they are capable of maximizinng@y and protecting residents from
negative externalities and random access fromgrar(Asabere 1990; Southworth and
Owens 1993). Moreover, as Matthews and Turnbuld2@nentioned well-defined
neighborhoods with inward streets could promoteceas$ cohesion. This is against the
notion of new urbanism, which argues that a gridegpa—which has a higher
connectivity than cul-de-sacs or loeps better because it provides possible alternatives
to turn corners, encourages repetitive encounferssalents (Duany et al. 2001,
Matthews and Turnbull 2007; Southworth 1997), armteases the permeability and
safety of places (Montgomery 1998; Jacobs 1961).

There are possible reasons why lower street comitgas perceived as good in
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neighborhoods and does not show any influencentests. Better street connectivity is
less important in contexts because people hardly erebike around large areas (Dill
2004) and the automobile is the most frequentlylusede of travel in the U.S. cities.
Better street connectivity may only have positivgacts where pedestrian-oriented
development patterns are observed (Matthews anabtitir2007). Also, walking and
biking occurred at the neighborhood may be gresdBociated with the leisure purpose.
Recreational walking does not necessarily reqiieeshortest paths to specific
destinations (Lee and Moudon 2006). In accordanteavreference to sidewalks,
residents may be willing to walk, stroll, jog, oalk the dog. Transportation walking
may happen less in automobile-oriented neighborsiood

The findings report thacological design components neighborhoods are
positive and attractive conditions that cause esgglto stay longer. This is consistent
across previous research, which reported positiyeacts of close proximity to
mountains or hills (Kaplan 2001; Kearney 2006; iku®000; Hui et al. 2007), shorter
distances to parks (Morredones et al. 2004; Sugiyama et al. 2009; Geogheigain
1997), and larger and complex shaped landscapesdKet al. 2010; Lee et al. 2008;
Geoghegan et al. 1997; Dombrow et al. 2000). Ttag be because greening features
affect the level of relaxation, pleasantness, amauility of residents (Ulrich 1993;
Matsuoka and Kaplan 2008). Meanwhile, the sizeapk@ and green areas in contexts
do not show significant impact with neighborhoothtwer. One possible explanation is
that ecological design features play decisive roldg when people are in contact with

them visually, immediately, and daily basis.
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Third, there are interdependent influences betweeneighborhoods and contexts.

Housing mix in neighborhoods—a mixture of single- and multiafly
housing—and contexts—do not alone effect neighbmathtarnover. However, multi-
family housing is not welcomed when it appears witter affordable housing or in
wealthy contexts. There is not enough scholarlgente to explain the combination of
multi-family homes in neighborhoods and affordaideising in contexts. Yet, a review
by Nguyen (2005) that synthesizes previous stuahesit the associations between
affordable housing and property values providesessapporting clues. If public
housing is clustered with multi-family housing, whioften represents lower income
residents, this may be seen as a concentratimweiricome families and results in
neighborhood dissatisfaction. Multi-family homesdted in wealthy neighborhoods
would be also seen as more negative than thosevinicome neighborhoods would.
Different from the thought of de Souza Briggs et(&999), the huge contrast between
multi-family housing and high income single-famdwners cannot dissuade the
negative perception from multi-family housing. Teéwo outcomes imply that contexts
full of middle class residents would be the motgrable to the mixture of the housing
types.

The connectedness to elementary schodlecomes important, if parks or
greenways are nearby. Some of previous researsltateespond this idea that well-
maintained trails along with parks and greenway®erage walking or bicycling
(Saelens and Handy 2008). Choguill (2008) provatesxplanation that parks in

combination with elementary schools can serve agingespots for mothers and their
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children. On the other hand, the simply high lesejreening seems an unfavorable
condition. Dense forest may block sight lines aagérceived as a threat to personal
safety. (Kim 2011)

One interesting point is that turnoverlake neighborhoodsis likely to be
reduced if larger green areas appear in the nergbbds, although simply living nearby
lake does not have any influence on neighborhootbuer. Maybe, having both water

and green spaces around makes the neighborhooésattr@ctive to residents.

Fourth, Structural components are the most importar factors at the neighborhood
and context level.

As mentioned above, when considering both neighdmitand context
conditions at the same time, density is the mastal element in explaining
neighborhood turnover, but the trends contrast.-dewsity is preferable in
neighborhoods, but not is not desirable factorointexts. If considering design
components as a different set in terms of struttumaponents (i.e., density, land use,
housing mix, and street patterns) and ecologi@lfes (i.e., nature, open space, and
landscape patterns), structural components amnts¢ significant in neighborhoods and
contexts, while a set of ecological features (hature, open space, and landscape
patterns) shows a significant role only in neighioards. Probably, structural

components cannot be changed easily once builtrendimpacts last relatively longer.
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6.3.2 The Impacts of Neighborhood and Context Conditions Other Than Design

Thesocio-economic statusf neighborhoods effects neighborhood turnover; it
was the most significant factor beyond and abofieratonditions, while the overall
income level of contexts does not have any infleefesidents in wealthy
neighborhoods are likely to shift often to otheighéorhoods. One potential reason is
that socio-economic status affects the affordgbdftmoving to other places; less
prosperous people are more likely to become trapp#teir neighborhoods, even
though they may not be satisfied with their rest@dmconditions. Or they may rely more
on reciprocal and informal help formed through kiegn social relationships unlike
wealthy people (Wu 2012). The collective efficacgrits better in disadvantaged
neighborhoods as it can mediate social ills (Sames@l. 1997).

Spillover effectsfrom nearby contexts are also noteworthy. Moreaurding
contexts help decrease neighborhood turnover. §istpted, even though residents
cannot have all functions in their hosting contertsarby contexts can become
providers of necessary services. This would sugbesthe perception and activities of
residents could reach over institutional neighbodsoto a community level as large as

sub-districts of a city.

6.3.3 The Size of Neighborhood and Context
The outcomes of this study reveal that neighborharaticontext design
simultaneously influence neighborhood satisfactioraddition, the same design

principles are perceived differently depending erghborhood scales. This partially
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explains the dissimilar results from previous sésdhat reported different directions or
inconclusive results for the same design prinagpieneighborhood satisfaction. Simply
stated, the different outcomes could be explainethé differences in the circumstances
of study areas such as planning policy, acknowlexlge and attitude of people toward
planning projects and policies, geography, cultargl history. Yet, the findings of this
study bring up another issue of dissimilar thecedtand analytical definition of
neighborhood. The work done by Geoghegan et a@7)lpartially supports this
argument . They found that larger open space waeped as positive factor in
immediate neighborhoods (0.1 km buffer, 7.8 acias)negative in macro
neighborhoods (1.0 km buffer, 775.9 acres). Lesd.R008) found that the significance
of tree patch density changed by the size of neididnds.

Census units and radius buffers from individuacpbs were the most frequently
adopted units of analysis to represent neighborsioattier researchers occasionally
used already defined geographic units such aswshudis, planning districts, named
neighborhoods, or zip code areas. Since the sizesighborhoods vary, neighborhoods
in other studies may be as large as "contextsihaidlsr than "neighborhoods" in this
study. Taking into account the average size ofightserhood about 50 acres with 150
single-family housing units (about 500 people) armbntext about 1,350 acres with
4,600 people, a “neighborhood” is smaller thanight®mrhood defined by a quarter-
mile buffer (125 acres). A "neighborhood" is bigg¢jesin a block or a census block and
almost same size of one census block group thaaroasd 600 to 3,000 people on

average. A “context” is smaller than a neighborhdefined by one-mile radius buffer
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(2,000 acres) and is similar to that of three & hmlle radius buffer neighborhoods

combined (1,500 acres).

6.3.4 Statistical Approach: Using Multilevel, not Single-level

Previous studies defined a neighborhood as a slegé& phenomenon and the
impacts on residents' preferences were often tegtedOLS models. Sometimes
different sizes of neighborhoods were comparedthmitross-level impacts were rarely
examined. This study supports the fact that theltesf single-level models reveal the

different outcomes from multilevel models.

6.3.4.1 Neighborhood as a Single-level Phenom@non

If treating neighborhood and context conditionsejpeindently with two OLS and
two multilevel models, the results are differentoss models. The impact of median lot
size, the tree ratio, and median housing valubeaheighborhood level and population
density at the context level remain the same in @& multilevel linear models.
Different results may occur as OLS assumes neidfidool conditions are not

considerably different across contexts.

6.3.4.2 Considering Context Conditions with OLS Msd

We can simultaneously consider neighborhood antegbnonditions in several

L Detailed outcomes of OLS regressions at the neidfdnd and the context levels can be found in
Appendix K.
% Detailed outcomes of disaggregated and aggre@t&dregressions can be found in Appendix L.
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statistical ways: the disaggregated OLS, the aggeelgOLS, and the intercepts-and-
slopes-as-outcomes model of multilevel models. i8sugsed in Chapter I, both OLS
models have several weaknesses. The disaggreghibomtext features into
neighborhoods violates the primary assumption c5Qhdependency, and the
aggregation of neighborhoods conditions into casteauses the loss of important
information. The results by OLS models show considly different results. There are
coincidently significant elements (i.e., mediandite, tree ratio, and housing value of a
neighborhood and the population density and st@etectivity of contexts) in both
OLS models. The single-level and multilevel models inconsistent. The single-level
and multilevel models mutually report that mediangdize, tree ratio, and the median
housing value of neighborhoods and the populatesily of contexts are significant
factors to determine neighborhood turnover.

Multilevel linear modeling permits us to test theskationships statistically and
theoretically correct ways. More so than would hagen possible with OLS regressions
that were frequently used in previous studies @02002). Using OLS may possibly
over simplify the research question, or not be@pra@priate statistical approach, if the
tested variables have a hierarchical structurenBveugh we can consider the condition
of neighborhoods and contexts with methods of djszgpation or aggregation, we
cannot confidently ensure which method is corréatther, the interactional relationship
between neighborhoods and contexts is hard to sh@iLS because current theory does
not articulate the specific interactions of thergrethough creating specific interaction

terms based on theory is a possibility.
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Table 6-2. Comparing the Results of Single-level @Multilevel Model
Separate Model Combined Model

Variable Disaggregated Aggregated

OLS HLM oLS oLS

NEIGHBORHOOD
Structural Design Component

Lot Size - - - - -
Housing Mix -

Dead-end Density - - - -
Sidewalk Density - - -

Route to the Grocery Store - -
Route to the Elementary School

Ecological Design Component

Average Elevation - - -
Lake +

Distance to Park + + +
Tree Ratio - - - - -

Tree Edge Density - - - -
Three Shape Index

Other Condition

Traffic

Housing Value + + + + +
Built Year - - -

CONTEXT

Structural Design Component

Population Density - - - - -

Affordable Housing +
Land Use Mix - -
Street Connectivity (B Index) + + +

Ecological Design Component

Park Ratio

Green Cover Ratio +

Other Condition

Median Income

Crash

On-going Project

Spillover Effect - -
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6.4 Planning Implications

Planning professionals are fascinated with the bk called "sustainable
developments" based on the belief that certairgdedirections can promote a quality of
life (Berke 2002; Talen 1999; Talen and Ellis 200&)e notion of sustainable
development does not solely remain in planningrphddo matter what the
circumstances of cities, the public and even tiheapr sector consider implementing
unproved and over-arching design principles. FangXe, high-density, mixed land use,
a mixture of a variety of housing types, well-coctieel and pedestrian-friendly streets,
well-preserved natural features, closer or larg@nospaces, and good landscapes. The
findings of this dissertation, however, conditidpalisagree with the current normative
planning theory and policy. Not all recommendedglescontribute to promoting
neighborhood satisfaction and neighborhood stgbMRather, people perceive the same
design principles in different ways depending angpatial level of neighborhoods.
People are less likely to sacrifice their typiasbsrban designs in their residential
neighborhoods, but they are willing to buy homes #Hre within contexts that employ
the current planning guidelines.

If this difference occurs simply because we arsgmédy in a transition period
between the old and the new design paradigm. Werexered a design paradigm shift
in the 28" century, from an urban to suburban life-style. Nwanners attempt to avoid
suburban designs. People need time to be awaleettedits and necessity of current
visionary ideas and act on those thoughts. Ifithtke case, planning theorists and

researchers should support for why our neighborbocammunities, and cities need to
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change in the direction of current developmentdseiizducating the public would be
one way to expedite the change. If this plannireptit recommendation is correct,
helping people understand the positive consequeasf@agygested design principles
would be beneficial. Planning theorists can suggextel districts, like showrooms, for
new or redevelopment areas. This would encouragel@¢o recognize the physical,
social, economic, and environmental benefits ahjin more compact, more diverse,
more connected, and greener neighborhoods.

Yet, if these preferences are an unchangeableenatyoeople, it means that a
normative planning theory failed to contribute tgproving the quality of life and needs
to develop more scale sensitive details; form-basel® does this to a degree, but is
more similar to planning guidelines, rather thagotty. Theory has to find reasons why
people take two different stands with differenesinf neighborhoods. Further, they
need to reconcile two opposite demands in varioakes of neighborhoods. With
planning practice perspectives, the findings suiggégsience-based design guidelines for
planning projects and policies. Recommendationsiéaghborhood design driven from
the findings of this study can be distinguishedrfew neighborhood developments and
redevelopments or remodeling of existing neighbodso For new development sites,
structural design components are relatively impartactor to consider. A mix of
suburban style could be implemented to keep priaacypromote pleasant living
environments. Extremely high density or a grid @attfor streets ought not to be forced.
Residents should also have some flexibility andomgtof smaller to larger lots.

Sidewalks for a pleasant walking environment analdgandscapes could be
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recommended by a design review or site plan. Fyrthe harmonious implementation
of ecological design components is also recommended

For remodeling or redevelopment at existing onyfdiéveloped neighborhoods,
which cannot alter the fundamental urban structecelogical design components can
give more help. Ordinances are an effective tootdoforcing desirable ecological
designs. A tree ordinance, for example, would eragelnew tree planting on public
and private property to cultivate a flourishing amtforest (street tree ordinané&and
protect the indiscriminate removal of native, higtally important, or large trees (tree
protection ordinance$f.Residents can also manage landscaping in theisyarough
covenants or deed documents. Other elements suotv &snces, low garden walls, or
buffer strips could be recommended that allow pywvand good landscapes as well.
Park plans can highlight small pocket parks, meuik, or playgrounds close to
neighborhoods or with paths to elementary schddisse paths can provide greenery
and a place to sit outdoors, and sometimes sereRildsen's playgrounds and parents’
gathering spots. In addition, minor reconfigurasiaf structural components can be put
into practice. Renovation projects to improve nbmimood retention can resemble
middle-class suburban styles by blocking vehictridfic at some parts of grid-pattern
streets to give enclosed feelings, combining shotdito provide the flexibility to have
various sizes of homes, installing sidewalks taypwte safe pedestrian travel, or creating

courtyards to increase social cohesion with invarelets (Figure 6-1).

% From San Luis Obispo, CA: City Code Section 12024.
2 From Austin, TX: City Code Section 25.8.621
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Current Future (Suggestion)

Figure 6-1. An Example: How to Enhance Ecological sign Features in Developed Neighborhoods

Source from: Barnett (2003, 124 & 125)

To manage neighborhood contexts, zoning plans dmilevised. Up-zoning or
zoning revision is required for under used lanchsag gray and brown fields, or vacant
areas. Filling-in neighborhoods between unoccupreds will help increase the overall
compactness and diversity of land uses, while aotabing existing residential
neighborhoods. To reduce negative spillover froeséhredevelopments, gradual zoning
transition or buffer zones could be placed betwaasting neighborhoods by specific
activities, functions, and site characteristic§oAn-based code could be one possible
tool in this situation as well. More detailed zagpior design guidelines can be provided
through neighborhood plans. Neighborhood plansIghoanslate the local contexts and
combine them with neighborhood characteristicetedively specify design details
suggested by this dissertation. Design guidebooksazhures could help increase the
awareness of residents or developers (Figure 6-2).
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Current

Figure 6-2. An Example: How to Enhance Overall Derigy in Contexts
Source from: Barnett (2003, 142 & 143)

The size of a neighborhood is another issue thatldpers and planners need to
consider. A neighborhood developed at a large-s@aidbe a context as well. If the
development is solely oriented to residential psgsowith suburban style, the
development is less likely to be attractive. Irstbase, developers and planners can
consider splitting one huge neighborhood into savwegighborhoods, and integrating
them as an institutional neighborhood that sharengon facilities, annual events, or

forums (Figure 6-3).
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Housing Cluster Neighborhood Village Town

Figure 6-3. Example from Columbia New Town, MD: TheConceptual Diagram to Show How to
Aggregate Neighborhoods to the Next Larger Unitsyrém a Housing Cluster to a Town
Source from: Hoppenfeld (1967, 406 & 407)

6.5 Conclusion

When homebuyers decide to relocate, what do thegllysconsider? You may
think that the characteristics of a house with eespo size, year, style, and price might
be the first conditions buyers explore, and thay xamine the surrounding areas. In
contrast to this notion, according to a report fritv@ National Association of Realtors,
65 percent of homebuyers ranked the quality oh#tighborhood as the first condition
(Yun, Bishop, & Smith, 2012). The term ‘neighbordamondition’ herein denotes
several circumstances such as neighborhood degiggn community features, parks,
and school quality.

This study explores whether this neighborhood doorth, particularly
neighborhood design, are important factors in grficing people’s neighborhood choice
and which designs can increase neighborhood saimfia Even though preferences are
determined by multiple conditions of neighborhoads contexts, the results of this

study ascertain that independent and simultaneeigbiborhood and context designs
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definitely influences on residents’ preferencesefpected, neighborhood designs have
more impact than context designs since residents mmach more frequent contacts with
their immediate surroundings. Meanwhile, the infices of contexts are not negligible.
Context designs have their unique and interactiarlak in neighborhood turnover.
Further, residents’ sometimes perceived the samigrderinciple in different directions
depending on spatial scale. Residents seek delegreets that help create
neighborhoods as residential havens, which are suyarban style. Yet, sufficient seek
services and facilities from contexts, which areenike the new urbanism style. This
indicates that developing ways of managing thelaimlg needs is one of the important
tasks for planners. Further, the importance ofcstinal design is highlighted in this
study. Once formed, structural design componem/sanajor constituent of the
characteristics of places and shape the flows atidtaes of people. Thus, a careful

approach is necessary when working on neighborktrodture.

6.6 Limitation and Further Study

This study has limitations and future studies stidake into consideration the
remaining issues. First, this study examined thghtrhood design and turnover in
one city over a short period. Austin is a southetyiin the U.S. and the life-styles and
preferences for certain designs may not be the $anuities in other regions that have
different cultural, historical, and geographicategtance, and even planning policy. At
worst, this study merely presents little more tharase study of one southern city in the

U.S. At best, it gives a general explanation alottigs that have begun pushing the new

139



neighborhood design paradigm. To generalize thedefs, different cities of various
regions need to be compared in a future studies.

Second, this study is limited in the geographicat af analysis. Subdivisions
and census tracts were used as the best représentatneighborhoods and contexts.
Even though this study tries to find the most raf@wnits corresponding to the
theoretical basis, the modifiable areal unit prob@AUP) % is a fundamental conflict
issue across neighborhood studies. There are twioode of setting up experiments for
possible in future studies. One way is choosinfpBht scales of neighborhoods in a
neighborhood hierarchy; for example, face-blockresidential neighborhoods,
institutional neighborhood vs. community, or resiti@ neighborhood vs. community.
Another way is to find different analytical uniespresenting residential and institutional
neighborhoods. Master planned communities, namigghbberhoods, or fee-based
communities can be alternatives for residentiagimeorhoods, and planning districts,
communities, a group of census tracts, or zip ¢aldelation areas for institutional
neighborhoods.

Third, this study only considers two levels of fdigrhoods. This is useful in
taking into account neighborhoods and contexts kameously, but this association can
be classified into more than two levels. Contexts each over the community or the

city level. Future research should consider thexellmodeling for a more specific

25 MAUP arises in neighborhood studies as the areitd are “modifiable.” The scale (aggregating) and
zone (grouping) of an areal unit are two distinetiypes of MAUP. The scale effect refers to théatam
in results when different scales of units of anialgse used, or progressively aggregated into fendr
larger units (e.g., by state, county, city, or llod he zoning effect refers to the problem of cariiy
small areas into larger units, which are groupeddiye threshold, target, shape or homogeneity afism
areas (Jelinski and Wu, 1996).
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conceptualization of research on neighborhood antexts effects. This would allow a
combination of the features within residential amgtitutional neighborhoods and
communities to be examined.

Fourth, neighborhood turnover reflects neighborhsatisfaction in indirect
ways. Neighborhood turnover is beneficial for shayvactual behavior or decisions
about where to live, and the findings can conwepglanning policy for decision making
to promote neighborhood stability. Yet, it is nalieect measure of the concept of
interest. If data are available, comparing the ictpaf neighborhood design on stated
preferences is meaningful. This will determine wieetself-reported perceptions and
decisions in actions match each other. Furthemexag the influences of another
revealed preference measure like housing valuesdwmuinteresting.

Finally, even though the analyses included neighbod design elements and
neighborhood quality indicators, there can stillotieer factors significantly related to
neighborhood turnover. Variables used herein andgdd to GIS-based and publicly
published data. Even though GIS-based data aralusefreating spatial reference data
and public data have a certain level of reliabiihd validity, those measures are not
enough to evaluate the quality of neighborhoodgiestome objective and subjective
measures can help. Auditing enables a researclgather qualitative and quantitative
data that are not shown by GIS maps, aerial photasatellite images. Data such as the
aesthetics of buildings, maintenance, cleanness;dhdition of sidewalks, and the
surfaces of streets could be considered. Evemthgeability, visual enclosure, or

human scale can be evaluated through an auditidii@n, surveys through telephone,
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mail, and in person interviews, have the strengtijuantify the actual residents’

perceptions of the quality of neighborhood condisio
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APPENDIX A

CREATING LAND COVER

Land cover data are necessary to measure landsatpens of neighborhoods
and contexts. Publicly released land cover datathle National Land Cover Database
(NLCD) which is one of the most frequently usedd@over that introduces sixteen land
cover classifications would not be useful for tisdy because of its coarse resolution,
30 meters, and created date, 2006. Hence, land ooyes were produced by following
the steps suggested by Behee (2012).

One-meter color infrared high-resolution digitalhar quadrangles (DOQs)
imageries as of 2010 from the Texas Natural Regsurdformation System were
retrived. For accurate classification, normalizdtecence vegetation index (NDVI)
layers and texture analysis were added on topeofaiar bands provided (near infrared,
red, green, and blue) of the DOQs imagery. A texauralysis was integrated to
distinguish the texture and shapes between trakgraiss. A texture analysis helps
increase the accuracy in separating forested arehsvenly illuminated low grass areas
(Zhang 2001). A seven by seven pixel was chosatetttify a mature tree crown; a
radius of seven pixels is generally treated asmoatire tree crown in one-meter
resolution imagery. The NDVI index, which is onetloé most commonly used indices
to identify vegetation is supplemented to clarlig wegetation areas, and is calculated

based on the differences in reflectivity. Usualiigible light is likely to be absorbed by
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Legend

~ Water
Il peveloped

Figure A-1. Land Cover Data with Five Classificatims: Water, Developed, Tree, Grass, and Barren

photosynthetic pigments (green leaves), while mdeared light passes through live
leaves. It means that healthy vegetation is likelgbsorb more visible light, while
sparse or unhealthy vegetation reflects visibletlihe value of the NDVI ranges
between -1.0 to 1.0. Healthy vegetation areas lyshaVe the value about 0.9 and bare
soil 0.1 (Forman 1995; Ulrich 1993). The NDVI vadugere obtained by the formula

below.

| = NIR-VIS

NDVI =
NIR+ VIS

where NIR is the sum of the near infrared pixeld |i5 is the sum of visible (red) pixels.
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An ISO cluster unsupervised classification was coted with six layers: band 1
(blue), band 2 (green), band 3 (red), band 4 (NRartexture, and NDVI. Seventy
classes of layers were created and then reclasgifie four classes: water, developed
area, tree, grass, and dry grass/barren. Theayee\was used to measure different types
of landscape patterns in neighborhoods, whiledrekgrass layers are combined as
"green cover" to identify greening patterns in exits. The Arc GIS 10.1 software

program was used to create land cover data.
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APPENDIX B

HOW TO AFFIRM A NEIGHBORHOOD BOUNDARY

The boundaries of neighborhoods were created byrong subdivisions
through few steps. First, information on subdivisiavith the same name was gathered,
including re-subdivided subdivisions within an ¢ixig subdivision.

Second, the boundaries of combined subdivisiong warefully observed. When
the shape of a combined subdivision was regulasthier words enclosed by streets or
drive ways, it was confirmed as one neighborhodeer@ were several cases of
neighborhoods with irregular shapes. When a conabsaddivision was separated by
major or minor arterials, it was considered aspasge neighborhoods (example A)
since high speeds and high vehicular traffic volurseally kept people from crossing
from one side to the other. On top of that, theeeena few cases found where one
subdivision was divided by a census tract boundaensus tract boundaries are
identifiable barriers across neighborhoods thaharenally delineated by visible
obstacles (U.S. Bureau of the Census 1994). Hénmee subdivision was separated by
a census tract boundary, the separated parts wesidered different neighborhoods
(example B). Yet, if there were no housing unitamextended part of a neighborhood
like example C, the existing boundary of a neighbod was not adjusted. Examples D,
E, and F show how to confirm the final boundaryeighborhoods when subdivisions
have irregular or not enclosed shapes. When sididing of different names or lots with

no name were located completely within one submiimi®oundary, they were combined
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as one neighborhood (Example D). Portions of susidns or buildings were joined in
the neighborhood boundary, if they were not sepdrhy physical barriers such as
walls, fences, or green corridors (Example F). Wéidodivisions with the same name
were separated by inner streets and close enogghthtr, they were grouped as one
neighborhood (Example E). Field observation wasedorconfirm the boundary of a
neighborhood that does not meet the suggesteda&rikgeld observations were done in
twelve subdivisions: Duval Heights 230, Georgianesg Reservoir Heights, Rosewood
Village Sec 11, Fairview Park, Theodore Low Heigwisher Addition, G.K. Beckett
Estate, Walling Place, Houston Heights, Hofheingubdivision, and Lot 46 Division.
Among 6,062 residential subdivisions in the stusiaal,936 neighborhoods were
created through the second step.

Third, neighborhoods under the minimum requirenoér®0 housing units were

filtered out as they were too small to be considéresidential neighborhoods”
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eeee Central Arterial & Rail i___1 No Subdivision
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—— Census Tract Boundary esecee Street A Access it Barrier
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—— Census Tract Boundary
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A. Crossed by central arterials and railroad: a subdivision divided by major arterials or railroad is
separated.

B. Crossed by a census tract: if there are houses within a census tract, the subdivision boundary is
separated along with the census tract boundary.

C. Extended out of census tract: if a subdivision extends out of a census tract boundary and there is
no housing, the existing subdivision boundary will be kept.

D. Holes: if no subdivisions or subdivisions with different names are nested within a bigger
subdivision, they are adjoined into an inclusive subdivision.

E. Access and barrier: if different subdivisions share the same access, they are adjoined. If
subdivisions do not share the same access or are separated by barriers, they are detached.

F. Patchwork: if subdivisions with the same name are close enough, but separated by inner streets,
they are adjoined.

G. Ways of Confirming Irregular Shaped Residential Neighborhood Boundaries

Figure A-2. Examples of Irregular Shaped Neighborhod Boundaries
178



Residential Subdivisions

v

Grouping by Names

v

Dividing by Major Arterials - Rails

v

Observing Shapes

Enclosed

Barriers

Different Land Use

No Barriers

L»

Not Enclosed

Sharing Access

Close Enough

N Portions
Within or Adjoined
N Geographically

Not Continuous

(sharing inner street)

Figure A-3. Process of Affirming Neighborhoods for the Stug

Confirming
the Boundary

v

—»| Separating
> Merging
Y
Field

179

Observation

Sorting by Size
(+30 SF Units)




APPENDIX C

TRANSFORMATION

The regression, a part of multilevel linear modgliassumes the error term has a
normal distribution. Usually, non-normality is exiaed after running a regression with
an error term, but badly skewed independent vaggabave a high possibility of
producing non-normally distributed error terms. $hilne skewness and kurtosis of
independent variables were checked before condpatialyses. This study employs a
rule of thumb for indicating problems of valuesager than 3.0 of skewness and 10.0 of
kurtosis (Kline 2008).

Six independent variables from both the neighbodhared context levels seemed
to require transformations to reduce the outlirmerd non-normality problem. Logarithm
and square transformation were considered, burdogformation was preferably used.
Logarithmic form is the most commonly used transfation due to its convenient
interpretation, which is possibly explained by &tasy (Song and Knaap 2003). Squared
root transformation itself, on the other hand, masuch clear interpretation, even
though it helps alter the Poisson distribution tu&sian. Dummy variables were left in
their original form since there was no way to iptet a transformed dummy variable.
The median income at the contexts was transformésbarithmic form as well,
although it did not show any problem in skewnesslamrtosis. The extreme scale
difference—-median income is expressed by dollars from tengand up to a hundred
thousand, but neighborhood turnover by percentagesld generate less sensitivity to
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differences in orders of magnitude.

Transformation cannot be a panacea for all non-abcases. Even
transformation cannot ease the problem of a nomabcase; if the case, raw data were
used. This could not be a critical problem as tlesdso a consensus that violation of
normality does not critically affect the statistidecision when the sample size is large

enough (Kline 2008).

Table A-1. Transformed Variables

Raw Variable Skewness Kurtosis Transformation New Var. Name
NEIGHBORHOOD
Lot Size 3.171 19.017 Log LMEDLOT
Housing Mix 12.373 188.335 Log LMSFRAT
Route to the Grocery Store 12.115 203.412 Log LDSGRO
Route to the Elementary School 5.328 42.433 Log LDSELE
Housing Value 4.312 45.803 Log LMEDVAL
CONTEXTS
Affordable Housing 3.246 14.207 No SMART
Median Income 0.444 2.576 Log LINCOME
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APPENDIX D

POWER ANALYSIS

Statistical power refers to the probability of i#jeg the null hypothesis that
there is no difference in the population mean betwgroups. The statistical power is
decided by four statistical inferences: significaeciterion (), standardized effect size
(8), intra-correlationg), and number of cluster§ (

Since the value of a statistical power smaller th&nhcause a risk of a Type I
error (Shin et al. 2011), this study adopted tHaevaf 0.9. Standardized effect sig¢ (
refers to the difference of the two groups divitbgdhe standard error of the outcome.
Diamond (1975) suggests a rule of thumb for theealf; 0.2 is small, 0.5 medium,
and 0.8 large. The standard effect si¥eof 0.5 was taken as bigger than 0.5 could be
problematic (Shin 2013). The intra-class correla{jg refers to the variability between
clusters, which is captured by a ratio of the Jatity between clusters to the total
variability. School achievement research that oftees multilevel linear modeling has
typically reported that the value pfranges between 0.05 and 0.15, but neighborhood
related studies rarely report thealue. From the subdivision study of Shin (20113¢,
minimump value of 0.05 was employed. Similar to other gitative studies, the
significance criteriond) of 0.05 was taken. To sum up, the calculation e@se with
the value otv=0.05,p=0.05, and=0.5. The Optimal Design software developed by
Raudenbush, Spybrook, et al. (2011) was used &cdkculation and graphing. The

result indicates that the total number of conteetsds to be more than 65 to get an
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expected statistical power with the minimum reqiim@mber of three neighborhoods

for a context.

/_ o = 0.050
0.9 n=3

— = 0.50,p= 0.05
e —

0.7

06 —

65 72 79 86 53 100

Figure A-4. Total Number of Contexts when n=3¢=0.05,p=0.05, and$=0.5
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APPENDIX E

DESIGN EFFECT
The equation of design effect suggested by MutimehSatorra (1995) is as
below.
Design EffecE1l+( e 1)xp

wherec refers to average cluster size an@presents intra-class correlation coefficient.

The average cluster size ©f this study is about 6.0 (755/126=5.992) asehe
are 755 neighborhoods and 126 contexts. The itdissscorrelation coefficientp) is
0.2. The design effect is 2.1. The value greatan th0 indicates that a multilevel

analysis more appropriate statistical approach #single-level.

1+(5.992- }x 0.21& 2.0¢
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APPENDIX F

CENTERING
Centering refers to shifting the location of a peceat to another value such as
zero by adding/subtracting a constant. This resgglrocedure only affects the intercept,
while slope remains unchanged in a linear modelid@abush, Bryk, et al. 2011). Group
mean and grand mean centering are the most frdgueseid procedures. Group mean
centering is used to center each independent Veyiedntering within each context, by

subtracting each observation from the mean of eedeontext.

where X refers toi" neighborhood level ifi" contextevel

X,— represents the mean of context j

The grand mean centering is used to center ardvengrand mean; each observation is

subtracted from the overall mean of the contexts.

whereX represents the grand mean of contexts

The main purpose of centering is to allow a mednirigterpretation of the

intercept. On top of that, centering is a possdol@ition to improve parameter estimation
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in multilevel linear modeling (Kreft and De Leeu®3B). “Grand mean centering
reduces the covariance between the interceptslapéss thereby reducing potential

problems associated with multicollinearity” (Hofrmaand Gavin 1998, 638).
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APPENDIX G

DETERMINING RANDOM AND FIXED EFFECTS

To run multilevel models, we need to determine Wwhaethe coefficients of
contexts have random or fixed effects. We alreatnkthat we could not treat all
coefficients as fixed since the ANOVA model tellsthat there are variances between
contexts; if all the coefficients are treated aedi effects, the outcome will be the same
with the OLS regression. Two things need to be kbeéto determine random or fixed
effects; 1) whether or not there is a guiding tlgandicating that the slope of each
variable varies between contexts; or 2) if thera ssgnificant amount of variance among
data. There is no guiding theory saying that thegaiats of certain neighborhood design
features on the turnover rate dramatically diffenoas contexts. Therefore, data were
checked to observe whether there was a variatidineo$lope for each independent

variable.

Neighborhood Level: Ty =B, + B XX +F

Context Level:

ﬁoj = Voo T Uy
,Bij =Yooty

The estimated variances of slopes, referred tg;amfers that the relationships
between the X variables and the turnover rate s@pyificantly across the contexts. If
we could reject the null, §4t1,=0, at the 0.05 significance level, the coefficeewere

treated as random:; if not, the coefficients weeated as fixed effects. Table A-3 shows
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which explanatory variables were treated as randofixed effects.

Table A-2. Determining Random and Fixed Effects aass Context

Var. Name Effect Var. Name Effect Var. Name Effect
LMEDLOT Random LDSELE Random TREDEN Fixed
LMSFRAT Random AVEELEV Fixed TRLSI Fixed
DEADDEN Fixed LAKE500 Random TRAF500 Fixed
LSIDEN Fixed DISPARK Fixed LMEDVAL Random
LDSGRO Fixed TRRAT Fixed MBUILT Random
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APPENDIX H

RANDOM-COEFFICIENT MODELS
1. Model 1: Structural Design Features Only
Only structural design components at the neighbmitHevel were included in
this model. All explanatory variables were statallly significant except sidewalk
density. Having larger median lot size, more deadiseand better connectivity to the
nearest elementary school help decrease the megrbnenood turnover. The mixture
with multi-family housing and shorter travel distarto the grocery store is a factor for

residents to leave.

Neighborhood Level: T = 5+ 3 (LMEDLOT)+ 8, (LMSFRAT+ S, ( DEADDEN-
f3,;(LSIDEN) + B, (LDSGR®+ 3, ( LDSELE ; r

Context Level: ,qu = Voo *+ Uy for =0, 1, 2, and 6

,qu =Yoo for g=3, 4, and 5

Table A-3. The Results of a Random-coefficient ModieStructural Design Feature Only

VELEL]S b Std. Err. t D.F P>t Sig
Mean Turnover 10.241 0.249 41.147 125 <0.001 ***
Lot Size -4.246 0.949 -4.472 125 <0.001 ***
Housing Mix 0.169 0.094 1.802 125 0.074 *
Dead-end Density -11.823 2.787 -4.242 248 <0.001 ***
Sidewalk Density -0.066 0.071 -0.922 248 0.357
Route to the Grocery Store -0.709 0.385 -1.843 248 0.067 *
Route to the Elementary School 0.297 0.166 1.785 125 0.077 *

*p<0.1 **p<0.05 ***p<0.01
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2. Model 2: Structural and Ecological Design Compoants Only

All design components of neighborhoods were inetlich model 2. The mixture
of multi-family housing and connectivity to theamest elementary school and grocery
store becomes insignificant. Residents are mosedylito stay in neighborhoods close to

hills and larger and more complex tree patches.

Neighborhood Level: -IT] :ﬁ)j +@ (LMEDLOT) +ﬁ2} ( LNISFRA)-+ﬁ$ ( DEADI]E)\d_ﬁﬂ( LSIDEH
B;(LDSGRO+ 4 ( LDSELR, ( AVEELBY B, ( LABED)+
B, (DISPARK+ B, ( TRRAR B, ( TREDEMS,( TRYLSL r

Context Level: _ —
,qu =V T Uy forg=0, 1, 2, 6, and 8

ngj = Yo forg=3,4,5,7,9, 10, 11, 12, and 13

Table A-4. The Results of a Random-coefficient ModieStructural and Ecological Designs Only

VELEL]S b Std. Err. t D.F P>t Sig
Mean Turnover 10.244 0.250 40.977 125 <0.001 ***
Structural Design Component
Lot Size -2.581 0.656 -3.936 125 <0.001 ***
Housing Mix -0.026 0.081 -0.323 125 0.747
Dead-end Density -8.893 2.333 -3.812 117 <0.001 ***
Sidewalk Density -0.205 0.071 -2.886 117 0.005 ***
Route to the Grocery Store -0.621 0.408 -1.522 117 0.131
Route to the Elementary School 0.680 0.769 0.884 125 0.378
Ecological Design Component
Average Elevation -0.006 0.002 -2.527 117 0.013 **
Lake 0.138 0.401 0.344 125 0.732
Distance to Park 0.000 0.000 1.245 117 0.216
Tree Ratio -0.108 0.023 -4.681 117 <0.001 ***
Tree Edge Density -0.007 0.001 -6.863 117 <0.001 ***
Three Shape Index -0.015 0.019 -0.793 117 0.429

*p<0.1 **p<0.05 ***p<0.01
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3. Comparing Models

The signs are consistent across Model 1, Modeh@ Model3, also called full
model, but the significance of each explanatoryalde changes across models. Sign
and significance of median lot size, dead-end dgrsverage elevation, tree patch ratio,

and tree edge density remain the same throughaaléls.

Table A-5. The Results of Random-Coefficient Models

. Model 1 Model 2 Model 3
VELEL]S . . -
b . . Sig.

Mean Turnover 10.241  *** 10.244  *** 10.229 ***
Structural Design Component
Lot Size -4.246  *** -2.581  *** -3.241  ***
Housing Mix 0.169 * -0.026 -0.087
Dead-end Density -11.823  *** -8.893  *** -6.863  *¥**
Sidewalk Density -0.066 -0.205  *** -0.131
Route to the Grocery Store -0.709 * -0.621 -0.440
Route to the Elementary School 0.297 * 0.680 0.035
Ecological Design Component
Average Elevation -0.006 ** -0.005 ***
Lake 0.138 0.179
Distance to Park 0.000 0.000
Tree Ratio -0.108  *** -0.048  ***
Tree Edge Density -0.007  *** -0.004  ***
Three Shape Index -0.015 -0.011
Other Condition
Traffic 0.134
Housing Value 2.554  k¥*
Built Year -0.048 *

*p<0.1 **p<0.05 ***p<0.01
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APPENDIX |

MEANS-AS-OUTCOMES MODELS
1. Model 1: Structural Design Features Only
Only structural design components of contexts weekided in model 1. A
higher population density of contexts decreaseghh@rhood turnover, while having

affordable houses and more connected streets s&rea

Neighborhood Level: Tij :1801 +1

ContextLevel: =+, (POPDEN +yf SMART*y{ MIXLANGy( BEJA |

Table A-6. Results of Means-as-Outcomes Model: Stetural Design Feature Only

Variable b Std. Err. t D.F P>t Sig
Mean Turnover 10.203 0.228 44.833 121  <0.001 ***
Population Density -0.289 0.083 -3.489 121  <0.001 ***
Affordable Housing 1.265 0.581 2.178 121 0.031 **
Land Use Mix -1.589 0.969 -1.640 121 0.104
Street Connectivity 2.571 1.488 1.727 121 0.087 *

*p<0.1 **p<0.05 ***p<0.01

2. Model 2: Structural and Ecological Design Compoents Only

All design elements of contexts were included irdei®. The signs and
significance of structural design components reethiine same, but ecological design
components did not compared to model 1.

Neighborhood Level: Tij ::301' +5‘

ContextLevel: g =)+ (POPDEN +y { SMARY+y{ MIXLAND y ( BEJA
Vos(GRRAT + y/,o( PARKRAR U
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Table A-7. Results of Means-as-Outcomes Model: Stetural and Ecological Designs

Variable b Std. Err. t D.F P>t Sig
Mean Turnover 10.206 0.230 44.387 119 <0.001 ***
Structural Design Component
Population Density -0.282 0.091 -3.090 119 0.002 ***
Affordable Housing 1.328 0.594 2.237 119 0.027 **
Land Use Mix -1.363 1.086 -1.255 119 0.212
Street Connectivity 2.675 1.556 1.719 119 0.088 *
Ecological Design Component
Park Ratio -2.515 3.509 -0.717 119 0.475
Green Cover Ratio 1.463 3.126 0.468 119 0.641

*p<0.1 **p<0.05 ***p<0.01

3. Comparing Models

The signs remain the same across Model 1, Modei@Model 3, also called
full model, but the statistical significance chasig@opulation density is the only
statistically significant model through models. bgical designs are never statistically

significant at the 0.1 level.

Table A-8. Results of Means-as-Outcomes Models

Variable Model 1 Model 2 Model 3
b ig. b Sig. b Sig.

Mean Turnover 10.203  *** 10.206  *** 10.234  ***
Structural Design Component
Population Density -0.289  *** -0.282  *** -0.332  HRxx#
Affordable Housing 1.265 ** 1.328 ** 0.935
Land Use Mix -1.589 -1.363 -2.185 *
Street Connectivity 2,571 * 2.675 * 2.455
Ecological Design Component
Park Ratio -2.515 -2.348
Green Cover Ratio 1.463 1.708
Other Condition
Median Income -1.153
Crash 0.001
On-going Project 0.782
Spillover Effect -0.369  ***

*p<0.1 **p<0.05 ***p<0.01
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APPENDIX J

NEIGHBORHOOD AGE AND POPULATION DENSITY
The age of neighborhoods (median year built) amdithe of contexts
(population density) were classified by quartiled amapped. The map shows that old
neighborhoods are located around the urban core@mdxts with high-density

neighborhoods are along with Interstate 35.

Age of Neighborhoods Population Density of Contexts
) A
- aai?
b * >
;:é& L5
Lt LT
3 ',:?s}g;ﬁ;f&‘
0% ‘Tﬂ N
Legend A 2 i . e
N:;g! .\: s NG Density =
o / =
. o5 —
. 700 —

Figure A-5. Age of Neighborhoods and Density of Cdaxts

To overlay older neighborhoods nested in contextts a/higher density, the
scores were given by quatrtile; the first quar5 percent, was given one point, while
the fourth, 75-100 percent, four points. The average score of neighborhoods in the
same context and the population density score mtiegts were combined. Figure A-5

shows that most of the old neighborhoods with fdghsity contexts are placed around
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the urban core cutting through the Colorado Rivelr some were spread out to the

northeast.

Legend
N Age & NC Densi
[ ] Low-Low

7 Low-mid
I vicHigh

U2 L b, /- .RZ | \//

Figure A-6. The Distribution of Old and High-Density Areas
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APPENDIX K

OLS REGRESSIONS AT TWO SEPARATE LEVELS
1. The Results at the Neighborhood Level
Tables A-10 and A-11 show the results of OLS regjans performed separately
at the neighborhood and the context level. Varmble all grand-mean centered for
comparison with the results of multilevel linearadebng. The average variance inflation

factor (VIF) is 1.36.

Table A-9. Results of OLS at the Neighborhood Level

Variable b B Std. Err. t P>t Sig VIF
Mean Turnover 10.312 . 0.133 77.35 0.000 ***
Structural Design Component
Lot Size -4.702 -0.338 0.494 -9.51 0.000 *** 1.49
Housing Mix -0.152 -0.050 0.104 -1.46 0.145 1.40
Dead-end Density -6.535 -0.091 2.156 -3.03 0.003  *** 1.07
Sidewalk Density -0.218 -0.071 0.098 -2.23 0.026 ** 1.20
Route to the Grocery Store -0.884 -0.076 0.342 -2.59 0.010 ** 1.02
Route to the Elementary School 0.037 0.008 0.142 0.26 0.794 1.09
Ecological Design Component
Average Elevation -0.005 -0.163 0.001 -4.36 0.000 *** 1.65
Lake 0.143 0.015 0.296 0.48 0.629 1.14
Distance to Park ® 0.035 0.107 0.010 3.43 0.001 *** 1.15
Tree Ratio -0.074 -0.136 0.017 -4.24 0.000 *** 1.21
Tree Edge Density -0.005 -0.311 0.001 -8.67 0.000 *** 1.52
Three Shape Index 0.014 0.037 0.013 1.09 0.276 1.38
Other Condition
Traffic 0.443 0.045 0.305 1.45 0.147 1.14
Housing Value 1.668 0.207 0.279 5.97 0.000 *** 1.41
Built Year -0.054 -0.243 0.010 -5.29 0.000 *** 2.48
R?=0.373
Adj. R?>=0.360

*p<0.1 **p<0.05 ***p<0.01
® The coefficient and standard error are multiplied by 100
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2. The Results at the Context Level
Two different OLS were run at the context level.eQmly counted the turnover
of 127,867 single-family homes nested in neighbodsp which are defined as

subdivisions that have more than 30 units. Theommparable to a means-as-outcomes

Table A-10. Results of OLS at the Context Level

Variable b B Std. Err. t P>t Sig VIF
Only SF Units within Neighborhood R?=0.294 Adj. R’=0.232
Mean Turnover 9.790 . 0.158 62.04 0.000 ***
Structural Design Component
Population Density -0.274 -0.470 0.062 -4.39 0.000 *** 1.87
Affordable Housing 35.687 0.238 12931 2.76 0.007 *** 1.21
Land Use Mix -1.253 -0.150 0.885 -1.42 0.160 1.82
Street Connectivity 3.724 0.329 1.137 3.28 0.001 *** 1.64
Ecological Design Component
Park Ratio 0.526 0.019 2462 0.21 0.831 2.28
Green Cover Ratio 1.316 0.070 2,220 0.59 0.554 1.23
Other Condition
Median Income 0.000 -0.112 0.000 -0.88 0.380 2.61
Crash 0.004 0.045 0.007 0.52 0.606 1.21
On-going Project 0.262 0.056 0.376 0.70 0.487 1.05
Spillover Effect -0.089 -0.075 0.096 -0.93 0.356 1.07
All SF Units within Context R?=0.298 Adj. R2=0.237
Mean Turnover 10.300 . 0.254 40.57 0.000 ***
Structural Design Component
Population Density -0.441 -0.469 0.100 -4.39 0.000 *** 1.87
Affordable Housing 23.450 0.097 20.807 1.13 0.262 1.21
Land Use Mix -1.130 -0.084 1424 -0.79 0.429 1.82
Street Connectivity 1.873 0.103 1.829 1.02 0.308 1.64
Ecological Design Component
Park Ratio -7.971 -0.174 3.961 -2.01 0.047 ** 1.23
Green Cover Ratio 7.199 0.238 3,573 2.01 0.046 ** 2.28
Other Condition
Median Income ® -0.037 -0.317 0.001 -2.51 0.013 ** 2.61
Crash 0.008 0.059 0.012  0.69 0.491 1.21
On-going Project 0.592 0.078 0.604 0.98 0.330 1.05
Spillover Effect -0.336 -0.175 0.154 -2.17 0.032 ** 1.07

*p<0.1 **p<0.05 ***p<0.01
® The coefficient and standard error are multiplied by 100
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model. Another took into account all single-fantigmes nested in contexts (174,352
single-family units); if we want to examine neighbood turnover at the context level
only with OLS, we may need to follow this approathe adjusted R square is 0.23and

0.24, respectively. The average VIF is 1.60.

3. Spatial Autocorrelation

In OLS, spatial dependency that leads to spati@carrelation needs to be
checked since spatial clustering for the unexpthnegression errors violates the
primary assumption of independency among obsemvélim and Zhang 2007). After
running separate regressions, spatial autocowalatas checked with Moran's | with
the inverse distance weights matrix. Spatial autetation is not a concern at the
neighborhood level (p>0.05). On the other handtiglpautocorrelation was detected at
the context level in both cases—only including Brgmily units within neighborhoods
or all single-family housing units in contexts—gikover effects were not considered.
After spillover effects were included, spatial axdrelations was adjusted. This
indirectly informs us that trends of turnover ocaaniquely in neighborhoods, while

similarly in contexts.

Table A-11. The Value of Moran’s |

Unit of Analysis Moran's | E (1) o X ()] z p-value
Neighborhood 0.004 -0.001 0.011 0.529 0.299
Context (SF Units within N) Spillover X 0.111 -0.008 0.017 6.888 0.000

Spillover O 0.013 -0.008 0.017 1.222 0.111

Context (SF Units within C) Spillover X 0.078 -0.008 0.017 5.001 0.000
Spillover O 0.003 -0.008 0.017 0.677 0.249

*1-tail test
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APPENDIX L

DISAGGREGATED AND AGGREGATED OLS

1. Disaggregated and Aggregated OLS

Table A-12. Results of the Disaggregated OLS

Variable b B Std. Err. t P>t Sig VIF
Mean Turnover 10.251 0.130541 78.53 0.000 ***
NEIGHBORHOOD
Structural Design Component
Lot Size -3.345 -0.241 0.506 -6.61 0.000 *** 1.74
Housing Mix -0.204 -0.068 0.101 -2.02 0.043 ** 1.46
Dead-end Density -6.254 -0.087 2.077 -3.01 0.003 *** 1.11
Sidewalk Density -0.243 -0.079 0.094 -2.58 0.010 ** 1.23
Route to the Grocery Store -0.584 -0.050 0.329 -1.78 0.076 * 1.06
Route to the Elementary School 0.073 0.016 0.137 0.53 0.596 1.13
Ecological Design Component
Average Elevation -0.002 -0.061 0.001 -1.53 0.125 2.04
Lake 0.241 0.025 0.284 0.85 0.395 1.17
Distance to Park ® 0.037 0.112 0.012 3.19 0.001 *** 1.61
Tree Ratio -0.123 -0.377 0.014 -8.88 0.000 *** 2.37
Tree Edge Density -0.005 -0.282 0.001 -8.06 0.000 *** 1.61
Three Shape Index -0.018 -0.047 0.013 -1.38 0.169 1.52
Other Condition
Traffic 0.365 0.037 0.293 1.25  0.213 1.17
Housing Value 2.785 0.345 0.369 7.54 0.000 *** 2.75
Built Year -0.037 -0.167 0.012 -3.21  0.001 *** 3.55
CONTEXT
Structural Design Component
Population Density -0.108 -0.074 0.058 -1.87 0.062 * 2.06
Affordable Housing 19.916 0.055 12.667 1.57 0.116 1.63
Land Use Mix -1.183 -0.064 0.823 -1.44  0.151 2.58
Street Connectivity 2.847 0.112 1.184 240 0.016 ** 2.87
Ecological Design Component
Park Ratio 1.708 0.039 1.954 0.87 0.382 1.66
Green Cover Ratio 0.366 0.006 2.312 0.16 0.874 2.58
Other Condition
Median Income 0.000 -0.072 0.000 -1.02 0.306 6.46
Crash 0.003 0.017 0.006 0.53  0.599 1.32
On-going Project -0.261 -0.025 0.314 -0.83  0.405 1.17
Spillover Effect 0.041 0.015 0.083 0.49 0.622 1.21
R’=0.444
Adj. R’=0.425
*p<0.1 **p<0.05 ***p<0.01

® The coefficient and standard error are multiplied by 100
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Table A-13. Results of the Aggregated OLS

Variable b B t D.F P>t Sig VIF
Mean Turnover 9.813 0.137 71.44 0.000 ***
NEIGHBORHOOD
Structural Design Component
Lot Size -3.531 -0.408 0.972 -3.63 0.000 *** 2.96
Housing Mix -0.229 -0.102 0.246  -0.93 0.354 2.81
Dead-end Density 5.147 0.092 4.303 1.20 0.235 1.38
Sidewalk Density 0.052 0.021 0.223 0.24 0.814 1.93
Route to the Grocery Store -0.638 -0.067 0.696 -0.92 0.361 1.26
Route to the Elementary School 0.164 0.044 0.293 0.56 0.578 1.43
Ecological Design Component
Average Elevation 0.002 0.103 0.002 0.79 0.429 3.98
Lake 0.907 0.143 0.492 1.84 0.069 * 1.42
Distance to Park 0.000 -0.040 0.000 -0.39 0.697 2.48
Tree Ratio -0.068 -0.404 0.024  -2.85 0.005 *** 4.73
Tree Edge Density 0.000 -0.036 0.001 -0.30 0.764 3.40
Three Shape Index 0.015 0.056 0.033 0.46 0.644 3.44
Other Condition
Traffic 0.446 0.053 0.645 0.69 0.491 1.37
Housing Value 1.772 0.464 0.534 3.32 0.001 *** 4.61
Built Year -0.014 -0.120 0.021 -0.63 0.528 8.50
CONTEXT
Structural Design Component
Population Density -0.206 -0.354 0.059 -3.52 0.001 *** 2.38
Affordable Housing 14.276 0.095 13.602 1.05 0.296 1.94
Land Use Mix -0.523 -0.062 0.854 -0.61 0.542 2.45
Street Connectivity 2.355 0.208 1.356 1.74 0.085 * 3.38
Ecological Design Component
Park Ratio -1.986 -0.070 2774  -0.72 0.476 2.25
Green Cover Ratio 3.902 0.208 2.140 1.82 0.071 * 3.05
Other Condition
Median Income 0.000 -0.167 0.000 -0.99 0.324 6.66
Crash 0.010 0.121 0.006 1.61 0.111 1.34
On-going Project -0.186 -0.040 0.348 -0.54 0.593 1.30
Spillover Effect 0.009 0.007 0.091 0.10 0.924 1.38
R?=0.575
Adj. R’=0.469
*p<0.1 **p<0.05 ***p<0.01

200



2. Spatial Correlation

Spatial correlation is not detected in an aggej@LS model (p>0.05).

Table A-14. The Value of Moran’s |

Unit of Analysis Moran's | E(l) SD (1)
Disaggregated 0.003 -0.001 0.011 0.430 0.334
Aggregated 0.067 -0.008 0.017 4.355 0.000
s*1-tail test
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APPENDIX M

FEW NEIGHBORHOODS IN AUSTIN

Park Forest
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The View Point at Williamson Creek
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Horseshoe Bend
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Silliman Subdivision
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Country Side
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APPENDIX N

THE CENTRALITY OF NEIGHBORHOODS IN CONTEXTS
To identify the reinforcing influence with rega proximity from the center of
a context, the distance from a center of conteatd¢enter of nested neighborhood was
measured. There is a possibility that the impaet lbbsting context may be likely to

decrease, if a neighborhood is located farther dveay a center of a context.

Neighborhood Level: T” :,BoJ' +:314' (LMEDLOT) +,Ba ( LMSFRA)_+,33 ( DEADDEN-
/34]- (LSIDEN +,6’5j ( LDSGRD+ ,6’6]- ( LDSEDE /37] ( AVEELEY
,ng (LAKES00)+ :ng (DISPARK)+ :qu ( TRRAF 1511 ( TREDBN
/izj (TRLS)+ /313 ( TRABOO)+ /314 ( LMEDVA)+ ,815 ( MBUILJ+
,Blej (EDGE) + 1

Context Level: B, =y, +),,(POPDEN +y,,( SMART+y, ( MIXLAND-
Yoo(BETA+y,( GRRAT+y,( PARKRAFy,( LINCOWE
Vie(CRASH +y,4( PROJEQF y,,( NEIGH u

forg=0, 1, 2, 6, 8, 14, and 15

By =Ve f0ra=3,4,5,7,9,10, 11,12, 13,16

Yet, the magnitude of coefficients are slightlifelient, but the statistical
significance remains the same with consideratioth@fcentrality of neighborhoods
within contexts. This indicates that the centratifyneighborhoods do not contribute to
improving the original model; in other words, tleeadtion of neighborhoods in contexts

do not have any impacts on neighborhood turnover.
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Table A-15. Revised Model: Including the Centralityof Neighborhood

VELEL]S
NEIGHBORHOOD
Mean Turnover
Structural Design Component
Lot Size
Housing Mix
* Affordable Housing
*Median Income
* Crash
Dead-end Density
Sidewalk Density
Route to the Grocery Store
Route to the Elementary School
*Park Ratio
*Green Cover Ratio
Ecological Design Component
Average Elevation
Lake
*Green Cover Ratio
*Spillover Effect
Distance to Park ®
Tree Ratio
Tree Edge Density
Three Shape Index
Other Condition
Traffic
Housing Value
*Green Cover Ratio
Built Year
*Population Density
Centrality @
CONTEXT
Structural Design Component
Population Density
Affordable Housing
Land Use Mix
Street Connectivity
Ecological Design Component
Park Ratio
Green Cover Ratio
Other Condition
Median Income
Crash
On-going Project
Spillover Effect

b Std. Err. t D.F P>t Sig
10.240 0.230 44,527 115 <0.001 ***

-3.665 0.716 -5.118 115 <0.001 ***
-0.098 0.098 -0.994 115 0.322

0.598 0.305 1.959 115 0.053 *
0.975 0.411 2.374 115 0.019 **
0.008 0.004 2.022 115 0.046 **
-5.970 2.055 -2.906 745 0.004  ***
-0.155 0.085 -1.817 745 0.070 *
-0.397 0.319 -1.245 745 0.213

0.048 0.140 0.346 115 0.730
-4.979 2.388 -2.085 115 0.039 **
4.592 2.038 2.253 115 0.026 **

-0.005 0.002 -2.551 745 0.011 **
0.345 0.370 0.932 115 0.353
-9.167 4.584 -2.000 115 0.048 **
-0.463 0.213 -2.175 115 0.032 **
0.034 0.015 2,224 745 0.026 **
-0.036 0.016 -2.257 745 0.024 **
-0.004 0.001 -5.924 745 <0.001 ***
-0.006 0.013 -0.479 745 0.632

0.122 0.281 0.433 745 0.665
2.680 1.013 2,645 115 0.009  ***
-27.823 14.238 -1.954 115 0.053 *
-0.042 0.027 -1.577 115 0.117
0.030 0.012 2.558 115 0.012 **
0.026 0.038 0.677 745 0.499

-0.350 0.096 -3.637 115 <0.001 ***
0.825 0.703 1.174 115 0.243

-2.247 1.284 -1.750 115 0.083 *
2.405 1.610 1494 115 0.138

2.314 3.240 0.714 115 0.477
-3.537 3.583 -0.987 115 0.326

-1.347 0.896 -1.504 115 0.135
0.002 0.011 0.151 115 0.880
0.863 0.545 1.582 115 0.116
-0.383 0.140 -2.738 115 0.007 ***

*p<0.1 **p<0.05 ***p<0.01
® The coefficient and standard error are multiplied by 100
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APPENDIX O

THE VARIABILITY WITHIN NEIGHBORHOODS

There have been many discussions whether or mi@ne& cases should be
included. Some argue that outliers need to be dedibecause they are likely to be
representative of the population as a whole (Oal.€1991), while others argue that the
accuracy of estimates will increase if outliers rm@oved (Osborne and Overbay 2004).
Thus, neighborhoods that have high CVs of lot dipeise size, and housing price (CV>
1.0) were removed and models were rerun. The segirtained almost the same in
comparison with the model that included all neigthioods. Yet, when neighborhoods
with high variation in lot size were removed, thé&raction term between housing value
of neighborhoods and green cover ratio in contegtame statistically insignificant at
the 0.1 level, while having planning projects turmeto significant at the 0.1 significant
level. When neighborhoods with high variabilityhousing size were removed, the
interaction terms between lake and green covey tatned out to be insignificant at the
0.1 level. However, none of neighborhood charasties can be an ideal criterion in
taking away some neighborhoods that have relativetgrogeneous characteristics.
All changed values turn significant or insignifitat 0.1 level. If we alter the criteria to
0.05 level, which are the broadly accepted critevia cannot say these changes are

meaningful.
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Table A-16. Revised Model: Excluding Heterogeneouseighborhoods in Lot Size

Variable

NEIGHBORHOOD
Mean Turnover
Structural Design Component
Lot Size
Housing Mix
* Affordable Housing
*Median Income
* Crash
Dead-end Density
Sidewalk Density
Route to the Grocery Store

Route to the Elementary School

*Park Ratio
*Green Cover Ratio
Ecological Design Component
Average Elevation
Lake
*Green Cover Ratio
*Spillover Effect
Distance to Park ®
Tree Ratio
Tree Edge Density
Three Shape Index
Other Condition
Traffic
Housing Value
*Green Cover Ratio
Built Year
*Population Density
Centrality
CONTEXT
Structural Design Component
Population Density
Affordable Housing
Land Use Mix
Street Connectivity
Ecological Design Component
Park Ratio
Green Cover Ratio
Other Condition
Median Income
Crash
On-going Project
Spillover Effect

b Std. Err. t D.F P>t Sig

10.230 0.232 44.143 115 <0.001 ***

-3.827 0.745 -5.138 115 <0.001 ***
-0.028 0.102 -0.279 115 0.781

0.547 0.313 1.748 115 0.083 *
0.848 0.418 2.030 115 0.045 **
0.008 0.004 1.901 115 0.060 *
-6.316 2.087 -3.026 712 0.003  ***
-0.150 0.086 -1.743 712 0.082 *
-0.263 0.327 -0.805 712 0.421

0.028 0.146 0.194 115 0.847
-4.092 2.480 -1.690 115 0.094 *
4.217 2.123 1.987 115 0.049 **

-0.005 0.002 -2.752 712 0.006  ***
0.261 0.400 0.652 115 0.516

-10.549 4.885 -2.160 115 0.033 **
-0.458 0.235 -1.947 115 0.054 *
0.000 0.000 2341 712 0.019 **
-0.026 0.017 1.686 712 0.092 *
-0.004 0.001 -6.026 712  <0.001 ***
0.006 0.015 0.398 712 0.690

0.137 0.292 0.468 712  0.640
2.713 1.062 2554 115  0.012 **
22315 14.959  -1.492 115  0.139

-0.036 0.027 -1.345 115 0.181
0.028 0.012 2.334 115 0.021 **
0.019 0.039 0.492 712 0.623

-0.327 0.097 -3.381 115 <0.001 ***
0.914 0.705 1.295 115 0.198
-2.691 1.296 -2.077 115 0.040 **
2.288 1.621 1.412 115 0.161

-2.507 3.611 -0.694 115 0.489
1.721 3.277 0.525 115 0.600

-1.261 0.901 -1.40 115 0.164
0.002 0.011 0.161 115 0.872
0.980 0.550 1.782 115 0.077 *

-0.380 0.141 -2.694 115 0.008 ***

*p<0.1 **p<0.05 ***p<0.01
® The coefficient and standard error are multiplied by 100
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Table A-17. Revised Model: Excluding Heterogeneouseighborhoods in Housing Size

Variable b Std. Err. t D.F P>t Sig
NEIGHBORHOOD
Mean Turnover 10.233 0.230 4453 115 <0.001 ***
Structural Design Component
Lot Size -3.723 0.711 -5.236 115 <0.001 ***
Housing Mix -0.096 0.098 -0.974 115 0.332
* Affordable Housing 0.606 0.306 1.982 115 0.05 *
*Median Income 0.985 0.411 2.399 115 0.018 **
* Crash 0.008 0.004 1.979 115 0.05 *
Dead-end Density -5.693 2.049 -2.779 737 0.006 ***
Sidewalk Density -0.157 0.085 -1.843 737 0.066 *
Route to the Grocery Store -0.445 0.319 -1.397 737 0.163
Route to the Elementary School 0.049 0.140 0.349 115 0.728
*Park Ratio -5.130 2.390 -2.147 115 0.034 **
*Green Cover Ratio 4.704 2.048 2,297 115 0.023 **
Ecological Design Component
Average Elevation -0.005 0.002 -2.585 737 0.010 **
Lake 0.384 0.377 1.019 115 0.310
*Green Cover Ratio -7.442 4.727 -1.574 115 0.118
*Spillover Effect -0.483 0.217 -2.227 115 0.028 **
Distance to Park ® 0.037 0.015 2413 737  0.016 **
Tree Ratio -0.036 0.016 -2.27 737 0.023 **
Tree Edge Density -0.004 0.001 -5.976 737 <0.001 ***
Three Shape Index -0.004 0.013 -0.288 737 0.773
Other Condition
Traffic 0.084 0.281 0.300 737 0.764
Housing Value 2.699 1.012 2.666 115 0.009 ***
*Green Cover Ratio -29.197 14.243 -2.050 115 0.043 **
Built Year -0.036 0.027 -1.312 115 0.192
*Population Density 0.032 0.012 2.652 115 0.009 ***
Centrality 0.025 0.038 0.658 737 0.511
CONTEXT
Structural Design Component
Population Density -0.345 0.096 -3.588 115 <0.001 ***
Affordable Housing 0.867 0.702 1.236 115 0.219
Land Use Mix -2.253 1.282 -1.757 115 0.082 *
Street Connectivity 2.330 1.609 1.448 115 0.150
Ecological Design Component
Park Ratio -3.457 3.578 -0.966 115 0.336
Green Cover Ratio 2.252 3.241 0.695 115 0.488
Other Condition
Median Income -1.329 0.895 -1.486 115 0.140
Crash 0.001 0.011 0.111 115 0.912
On-going Project 0.854 0.545 1.567 115 0.120
Spillover Effect -0.387 0.140 -2.768 115 0.007 ***
*p<0.1 **p<0.05 ***p<0.01

® The coefficient and standard error are multiplied by 100
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Table A-18. Revised Model: Excluding Heterogeneouseighborhoods in Housing Price

Variable

NEIGHBORHOOD
Mean Turnover
Structural Design Component
Lot Size
Housing Mix
* Affordable Housing
*Median Income
* Crash
Dead-end Density
Sidewalk Density
Route to the Grocery Store
Route to the Elementary School
*Park Ratio
*Green Cover Ratio
Ecological Design Component
Average Elevation
Lake
*Green Cover Ratio
*Spillover Effect
Distance to Park ®
Tree Ratio
Tree Edge Density
Three Shape Index
Other Condition
Traffic
Housing Value
*Green Cover Ratio
Built Year
*Population Density
Centrality ®
CONTEXT
Structural Design Component
Population Density
Affordable Housing
Land Use Mix
Street Connectivity
Ecological Design Component
Park Ratio
Green Cover Ratio
Other Condition
Median Income
Crash
On-going Project
Spillover Effect

b Std. Err. t D.F P>t Sig
10.250 0.230 44502 115 <0.001 ***

-3.713 0.733 -5.063 115 <0.001 ***
-0.087 0.099 -0.886 115 0.378

0.599 0.306 1.956 115 0.053 *
1.002 0.413 2425 115 0.017 **
0.008 0.004 1.995 115 0.048 **
-5.938 2.064 -2.877 738 0.004  ***
-0.150 0.086 -1.749 738 0.081 *
-0.375 0.320 -1.171 738 0.242
0.043 0.140 0.309 115 0.758
-5.116 2.393 -2.138 115 0.035 **
4.572 2.048 2.233 115 0.027 **

-0.005 0.002 -2.594 738 0.010 **
0.360 0.374 0.964 115 0.337
-10.359 4.665 -2.221 115 0.028 **
-0.466 0.214 -2.176 115 0.032 **
0.035 0.015 2,283 738 0.023 **
-0.038 0.016 -2.374 738 0.018 **
-0.004 0.001 -5.914 738 <0.001 ***
-0.005 0.013 -0.370 738 0.711

0.105 0.283 0.371 738 0.711
2.750 1.027 2.677 115 0.009  ***
-29.431 14.410 -2.042 115 0.043 **
-0.038 0.027 -1.427 115 0.156
0.030 0.012 2,555 115 0.012 **
0.028 0.038 0.735 738 0.463

-0.349 0.096 -3.617 115 <0.001 ***
0.811 0.703 1.154 115 0.251
-2.253 1.285 -1.753 115 0.082 *
2.443 1.612 1.516 115 0.132

-3.507 3.587 -0.978 115 0.330
2.328 3.248 0.717 115 0.475

-1.353 0.897 -1.508 115 0.134
0.002 0.011 0.164 115 0.870
0.858 0.546 1.571 115 0.119
-0.385 0.140 -2.751 115 0.007 ***

*p<0.1 **p<0.05 ***p<0.01
® The coefficient and standard error are multiplied by 100
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