Cenfer for
Muitimodal

Solutions o Congestion Mitigation
University of Florida

Final Report

to the

CENTER FOR MULTIMODAL SOLUTIONS FOR CONGESTION MITIGATION
(CMS)

CMS Project Number: 201-019

Modeling the effect of accessibility and congestion in locatiuoice

Prepared by:

Ruth L. Steiner, Ph{352-3920997ext. 431 rsteiner@ufl.ed)
Hyungchul Chung352-392-0997 ext. 219lycrak08@ufl.edy
Jeongseob Kim3562392-0997 ext. 219seo0bi78@ufl.edu
Department ofUrban and Regional Planning

431ARCH, P.O.Box 115706
Gainesville, FL 32611

Andres G. Blanco, PhD (26@231331,ablanco@iadb.oig
Inte-American Development Bank
Washington DC

Decembef012


mailto:rsteiner@ufl.edu
mailto:lycrak08@ufl.edu
mailto:seobi78@ufl.edu
mailto:ablanco@iadb.org

Center o A i
Muitimodai =1 = | SRS TR A

Solutions for Congestion Mitigation
University of Florida

BIKE ROUTE |0
‘ |

DISCLAIMER AND ACKNOWLEDGEMENT

The contents of this report reflect the views of the authors, who are respdéoisthke
facts and the accuracy of the information presented herein. This document is disseminated under
the sponsorship of the Department of Transportation University Transportation Centers Program
in the interest of information exchange. The U.S. Gawemt assumes no liability for the
contents or use thereof.

This researcls sponsored by a grant from the Center for Multimodal Solutions for
Congestion Mitigation, a U.S. DOT Tidrgrantfunded University Transportation Center. The
authors wish to thanRr. Paul Zwick in GeoPlan Center, aBdl O®ell in Shimberg Centeat
the University of Florida who providel important data for the researdlastly, the authors wish
to thank anonymous reviewers wpoovidedinsightful comments.




Center 1 5 i ; L
Muitimodal o | T )
Soluufi_onnsy :oé Cn(:x?ngesrion Mitigation o ’mm ; .
TABLE OF CONTENTS
DISCLAIMER AND ACKNOWLEDGMENT OF SPONSORSHIR.......ccccccvviiiiiiiiiiinee i
LIST OF TABLES ...ttt e e bbb e e ili
LIST OF FIGURES........oiiiiiiiiiiiiiiiiicceeeiiiiisiee ettt e e e e s st te e et e e e e e e e e e s e s s s s s s snmmneeeeaeeeessnnnnnned )Y
AB ST RACT .ttt bttt aannt bbbt ettt ettt et et e e e e e e enn Vi
EXECUTIVE SUMMARY ...ttt iree bttt e e e e s snstsse e et e e e e e e aaaaeeaeeeessmmeaeeeas Vil
CHAPTER 1 BACKGROUND......cciiiiiiiiiiiiiiitirees st eennsssbsssaeeeeeeeeaaaaaeeeeann 1
00 R 1 o o [ o o PSPPSR 1
1.2. Theoretical FrameWOIK.........cccooiiiiiiiii e eeeeeeee e e 3
CHAPTER 2 RESEARCHDESIGN......cuttiiiiiiiiiiiiiie ettt ssrmmee e 8.
2.1, STUAY ATBAS ...ttt ieeea bbbttt et et e e e e e eeer ettt ettt e e e e e e e e e e e e e e s s ammne e e e e e e e e e e e aaaas 8
2.2. Operationalization of Data..............coiiiiiiiiicceecc e eeeeeer e Q.
2.3. Methods OFf ANGIYSIS......eeeiiiiiiiiiiiei e eeeeees 16
CHAPTER 3 RESULTS ANDFINDINGS......ccitiiiiieeeee e eees s 21
. L MIAMIE IMSA Lttt e et e e e e e e e e e e aaat et e e e e e e e e e e e e e e e e e e a e nnne e e e e e e e e e 21
3.2  TAMPAISA ettt r e ettt e e e nnnnne 36
R T @ 11 =Yg o [0V 1 PR 53
4. JACKSONVIIIE MSA. ...t e e e emrer e r e e e e e e e e e e e e e e e e annnn e e e s 64
3.5. Comparison of results from fOMSA area..............ooovvvviiviiiiicccreeeeeeecr e 76
CHAPTER 4 CONCLUSIONS, RECOMMENDATIONS, AND
SUGGESTED RESEARCH.......cccii i iieeee e 80
o I o  [od 1153 o] 1RSSR 80
4.2.Recommendationsnd suggested reSearch............cccoccuiiimmmnnniiniciieieeeee e 84
LIST OFREFERENCES.......coi oot e e e e e e s amnrnnneeeees 87




Cenfer for

Muitimodai
SOqufni_'(v)eQnsy o Congestion Mitigation
LIST OF TABLE e
Table page
2-1 Variables and SoUrces Of JaLaL...........uevviiiiiiiimeeiiie e meer e 15
31 Descriptive Statisticior the Miami MSA ... eeee 25
3-2 Correlation between Accessibility and Congestion inMiemi MSA...........ccccee...... 26
3-3 Estimated Results of Regression Models for the Miami MSA..............cccvvveeee.. 30
34 Descriptive Statistickor theTampaMSA ..........ooovviiviiiiiiiisceiiiissn e eeeenn 40
3-5 Correlation between Accessibility and Congastinthe Tampa MSA.....................4 41
3-6 Estimated Results of Regression Models forthmpaMSA ................ccceeeeveee.. 45
37 Descriptive Statisticior the OrlandoMSA .........cooiiiiiiiiiieee e 58
3-8 Correlation between Accessibility and Congestion inQhlandoMSA ..................... 59
39 Estimated Results of Regressidiodels for theOrlandoMSA ...........cccceeeeiiiiineeeeen 62
3-10 Descriptive Statistics faheJacksonville MSA..........coooooiiiiiii e, 68
3-11  Correlation between Accessibility and CongestiothaJacksonville MSA............. 69
3-12  Estimated Results of Regression Modelstfi@Jacksonville MSA...........cccceeeeenn... 73
3-13  Compari®n of Accessibility and Congestion Byur MSAS.............ovviiiiiieeivceeeennns 76
3-14  Effects of Accessibility and Congestion four MSAS.........ccceeeeeieeeeieeevceeeiiieeeeee 1
3-15 TradeOffs between Accessibility and Congestionfour MSAS.............ccoeevvvviinnnnes 78
4-1 Comparison of Urban From of Central County of each MSA..............ccooiirieeennn. 81

4-2 Mean Values of Congestion and Accessibility by Neighborhood Income Types in the
TAMPA MS A e e 83




Cenfer for

Muitimodai
SOqufni_'(v)eQnsy o Congestion Mitigation
LIST OF FIGURS e

Figure page
31 General Map ofheMiami MSA ... ..o e rree e 21
3-2 Spatial Pattern of Job Centers and TAZhaMiami MSA............ccovvviviiiviiiiemmneee, 22
3-3 SpatialPattern of Regional Shopping CentershiaMiami MSA ...........ccccccceeeeeeennn. 23
3-4 Spatial Pattern dRegional Accessibility in the Miami MSA........cccoooeeiiiiiiiiiieeeennn. 24
3-5 SpatialClustering of Regional Accessibility the Miami MSA.............ccccccceeiiiineee 27
3-6 Spatial Clustering of Neighborhood Accessibilitythe Miami MSA......................... 28
37 Spatial Clustering o€ongestiornin theMiami MSA...............oiiiiiiis i, 29
3-8 Z-score Plot between Neighborhood Congestion and Regional Job Accessilbiléy in

IMHAMIE M S A ettt e e e e eemt ettt et e e e e e e e e e e e e e s e s ammne e e e e e e e e e e nanns 33
39 Spatial Distribution of Zscore for Neighborhood Congestion and Regional Job

Accessibility INthe Miami MSA ... e e 34
3-10 General Map ofhe Tampa MSA.........ooo e 36
3-11  Spatial Pattern of Job Centers and TAZhaTampa MSA......cccccovveieieeeiiiiiiieeene. 37
3-12  Spatial Pattern of Regional Shopping Centerthe Tampa MSA............ccoevvvvvinnnne 38
3-13  Spatial Pattern dRegional Accessibilityn the Tampa MSA.............cceiriiiiiiieeee.. 39
3-14  SpatialClustering of Regional Accessibility the Tampa MSA..........ccccoeveiiiiieeeeas 42
3-15  Spatial Clustering of Neighborhood Accessibilitythe Tampa MSA.......................43
3-16  Spatial Clustering of Congestion in the Tampa MSA........ccccoiiiiiiiiicccciccceeee e, 43

3-17  Z-score Plot betweeRegional Congestion and Park Accessibility in the Tampa NEBA

3-18  Spatial Distribution of Zscore for Regional Congestion and Park Accessibility in the
TaAMPA M S A e s a7

3-19 Z-score Plot between Neighborhood Congestion and Regional Job Accessibility in the
TaAMPA MSA. oo e an— 48




Cenfer for
Muitimodai

Solutions for Congestion Mitigation
University of Florida

3-20  Spatial Distribution of Zscore foNeighborhoodCongestion an&egional Job

Accessibility iINthe Tampa MSA ... rrer e e 49
3-21  Z-score Plot Neighborhood Congestion and Neighborhood Transit Accessibility in the

TaAMPA MO A s 30
3-22  Spatial Distribubn of Z-score foNeighborhoodCongestion andleighborhood Transit

Accessibility iNthe Tampa MSA........ou e rrer e e 51
3-23  General Map of the Orlando MSA..........eeiiiii e 53
3-24  Spatial Pattern of Job Centers and TAZhaOrlando MSA.............ccceveriviiivieeee.... 55
3-25  Spatial Pattern of Regional Shopping Centeth@Orlando MSA............cccceeeeennnn. 56
3-26  Spatial Pattern dRegional Accessibility in the Orlando MSA...........ccccoeeiiiiiiieens 57
3-27  SpatialClustering of Regional Accessibility theOrlando MSA..............cccevvvvninnne 60
3-28  Spatial Clustering of Neighborhood Acséslity in theOrlando MSA..................... 60
3-29  Spatial Clustering of Congestion in the Orlando MSA............cooooiiiiiiieee e 61
3-30 General Map of the Jacksonville MSA........ccooiiiii i, 64
3-31  Spatial Pattern of Job Centers and TAZhaJacksonville MSA.............ccc.oovviinnnd 65
3-32  Spatial Pattern of Regional Shopping @Gesatinthe Jacksonville MSA.................... 66
3-33  Regional Accessibility in the Jacksonville MSA .......cccoooiiiiiiiiiiiceeeieee e, 67
3-34  SpatialClustering ofRegionalAccessibilityin the Jacksonville MSA......................Z0
3-35  Spatial Clustering of Neighborhood Accessibilitytlre Jacksonville MSA...............71
3-36  Spatial Clustering of Congestiontime Jacksonville MSA...............oiiiiiiiiiceeiiinns 72




Cenfer for
Muitimodai

Solutions for Congestion Mitigation
University of Florida

ABSTRACT

This study explores the relationship between accessibility and congestion, and their
impacsk on property valug Three research questions are addressed: (1) What is the relation
between accessibility and congestion both regional and neighborhood level? (2) Is there a trade
off between accessibility and congestion? (3) What is the effect of accessibility and congestion
on property value? To answitiese questionspatial analysisral econometrics are applied to
four metropolitan areas in Florida: Miami, Tampa, Orlando, and Jacksonville.

The spatial patterns of accessibility and congestion, angbsbilityof tradeoffs are
analyzedusingthe Hot Spot analysis and correlation analysige fiypotheses that accessibility
hasa positiveeffect and congestion hamegativeeffect on property value are tested using
econometric models. The results show that the effects of accessibility arettomgaryby
MSA because each MSA has differeleigrees of coordination betwelamd use and
transportatiorsystemsOnly neighborhood park accessibility and neighborhood congestiaa
a consistentesult withthe hypothesigegardless of metropolitaareas Several possibilities of
tradeoff between accessibility and congestane showrnn the Miami and Tampa MSA:or
instance, residents who reside in neighborhoods with low congestion might experience low
regional job accessibilityn this case, redents should consider tradéf between neighborhood

congestion and regional job accessibility in their residential choice.

Vi
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Accessibility and congestion are important factors considered in resideo&iibn
choice. Based on tHad-rent theory developed by Alonso, residents decide their residential
locationby considering the balance between lgndesand commuting cost within a given
income. In addition to job accessibility, accessibility to regional and local amenitiessstethiba
shops, parks, and transit stops coupled with travel preferences will also affect location decisions.
Congestion alsaffectsresidentialocationchoicebecauséehe level of congestion mssociated
with travel cost and community amenities. Spealfy, congestiorat the regional level increases
travel cost in terms of time and money. At the neighborhood level, conggstierates negative
externalities such as noise and pollution

The relative importance of the effects of accessibility and estian, and their
interaction in residential choice are still a matter of debate. Compact development can generate
fewertrips by car and lesgehiclemilestraveled (VMT)becausghe dense and mixed land use
decreases trip distance diadilitatetravel by transit, walking or bicycling. However, compact
developmenand interconnected street pattegemerate higher accessibility and could increase
trip frequency and create more congestihother things being equal, the increased
accessibility throughampact development may aggravate congesiiioce higher residential or
population density results in more travi@ this way, accessibility and congestion represent a
tradeoff that could be internalized in property values as people weigh it in thigiemésl
choice.

This study explores these relationships through three specific research questions: (1)
What is the relation between accessibility and congeatibath regional and neighborhood

level? (2) Is there a traetdf between accessibility and congestion? (3) What is the effect of

Vii
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L
wer them, spatial

accessibility and congestion on property value? To ‘ns
econometrics are applied to four metro@oiitireas in Florida: Miankort Lauderdald?ompano

Beach Metropolitan Statistical Arelliami MSA), TampaSt. PetersbyrClearwater MSA

(Tampa MSA), Orlandd&issimmeeSanford MSA (Orlando MSA), and Jacksonville MSA.

Congestion and accessibility are openalized both at regional and neighborhood level
using various data sources such as property tax rolls, NAVTEQ road network, and transportation
planning modelsThe spatial patterns of accessibility and congestion, and the possibility of
tradeoff are andyzed using the HeSpot analysis and correlation analy3iee hypotheses that
accessibility haa positiveeffect and congestion hamnegativeeffect on property value are
tested using econometric models such as multilevel regression and eatianetrics to
address spatial autocorrelation and heteroskedasticity.

The results show that the efteof accessibility and congestion vary depending on MSAs
because each MSA has different land use and transportation coordiRatiamdless ahe four
differentmetropolitan areas nty neighborhood park accessibility and neighborhood congestion
is consistent results witthe hypothesisHowever,some variables such esggional shopping
accessibility and neighborhood retail accessibilitysti@vninsignificant. The other variables
such as regional job accessibility, neighborhood transit accessibility, and regional congestion
show mixedresultsacrosghe fourmetropolitan areaseveral possibilities of tradeffs between
theaccessibility and congesti@re shownn the Miami and Tampa MSA:or instance,
residents living in less congested neighborhoods may have lower regional job accedsibility.
this caseresidents should consider traoli between neighborhood congestion and regional job
accessibiliy in their residential choicé#dowever, Jacksonville MSA and Orlando MSA do not

showpossibilitiesof tradeoffs between accessibility and congestion.
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CHAPTER 1 BACKGROUND

1.1. INTRODUCTION

This report provides empirical findings about tradfs between accessibilignd
congestion in residential location choice by examiniregr effects on single family property
values. The concern of home buyers over the accessibility and congestitecisden property
values when they make residential location chaicCEhis property value effects amevestigated
in an expandindjterature. However, little is known about the traafés between thaccessibility
and congestion, arttieir respectivampacs on property values.

Accessibility is one of the most important factors for residential location. For example,
low income householdsayprefer inner city neighborhoods that have high transit accessibility
or high accessibility to jobs because rainsportation cost (Blair and Carroll, 2007; Glagser
Kahn and Rappapor2008). In contrast, uppeand middle households living in gentrified areas
may put more emphasis on accessibility to cultural activity (Zukin, 1987) and residents in
suburban commmities may stress on amenities surrounded by natural resources and low density
development (ColwellDehring and Turnbull2002; Kim Horner, and Maran2005;
RouwendabndMeijer, 2001).

Congestion also affects residential location chbreeausét geneates negative
externalities such as noise and pollution (Malpezzi, 1998ndBrown, 1980). Fomstance, if
all other things are equal, highly congested areas, such as the inner city near downtown,
experience lower housing pric8herefore, lowincomehouseholdgould afford to locate in
these areas because of higher housing affordability anerigime people who dislike

congestion may prefer suburban communities. Indeed, congestion in central areas is one of the
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main factors of migration to suburfBowns, 1999; Galsteet al., 2001; MieszkowskindMills,

1993). In sum, congestion and accessibdday bemportant determinants of residenttdloice
because dthe effect orhousing costs

However the relative importance of the effects of accessibility and congestion, and their
interaction are still a matter of debate. For example, some authors state that dense and mixed
land uses generatewertrips by car and less Vehicle Miles Traveled (VMT)cgrthese urban
configurations facilitate travel by transit, walking or bicycling (Cervero and Duncan, 2006;
Chatman, 2008; Crane aftepeau, 1998; HoltzclguClear, Dittmar, Goldstein, and Ha@&002;
National 2009). However, compadevelopment generatdiigher accessibility and could
increase trip frequency and create mmagestionBoarnet and Crane, 200Chatman, 2008;
Crane, 1996; Krizek, 2003; Sarzyns®/olman, Galster, and Hansd006; Shiftan, 2008). All
other things beingqual, since higheesidential or population density results in more travel, the
increased accessibility through compact development may aggravate congestion. In this way,
accessibility and congestion represent a t@dfléhat could be internalized in property values as
people weigh it in their residential choice.

This study explores these relationships throlmgbdspecific research questions: (1)
What is the relation between accessibility and congeatibaththeregional and neighborhood
level? (2) Is there a tradeff between accessibility and congestidB8PWhat is the effect of
accessibility and congestion simgle familyproperty valus? To answer them, spatial analysis
and econometrics are applied to four metropolitan areas ird&ldfiiamiFort Lauderdale
Ponpano BeaciMetropolitan Statistical Area (Miami MSAY,ampaSt. PetersburgClearwater

MSA (Tampa MSA), Orland&issimmeeSanford MSA(Orlando MSA) and Jacksonville MSA.
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following section of this chapter.

The theoretical framework is summarized in te
chapter 2,le research approach, including data sources, operationalization of congestion,
accessibility, and control varibds, as well as the methods of analyses such as the spatial
econometric models and multilevel regression model based on a hedomiagproach, are
describedIn chapte 3, results and findings from econometric modets summarized. Finally,
implications and limitations of the study are discussed in chapter 4.

1.2. THEORETICAL FRAMEWORK

Accessibility at aegionalscale has been the key variable in location models since
Alonso (1964) introduced bid rent theories in the analysis of the urban(gyaso, 1964)
These models represent the location decision as adfabdetween accessibility addndarea.
According to these theories, households try to minimize distance to emplogemgatdy
locating in close proximity to central areas. However, these locations are more expensive, and
therefore densecyreating a conflict with the second goal of households: miaei the amount of
space consumeth these models, a traddf can be defined by an occasion associated with
involvement of losing one aspect of quality for deciding residential location (land price paid),
and in turn obtaining another quality in the lboa decisionland size consumed). Thus, from
the perspective of these theories, residents decide their residential lccaisteringhe
balance between land priaad land size.

For most of the 20th century the car altered this tadtigiving wealthy families the
opportunity to access cheaper suburban &rtthoice among hroaderange of residential
locatiors over lowincome households because of their less constrained income carthi®n
aspect of differenihcome levelsreated an urbaspace in which poor households tended to be

located closer to the city centers at higher densities. However, with the increase in affordability
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of automobiles and thgrowth ofcommuting ting, this adv

to return to the city centers generating processes of gentrification (Leroy and Sonstelie, 1983;
Skaburskis, 2005). In sum, from therspectiveof thetheoriesand location changes of wealthy
and poor familieslue to advances in technolqggsidents decaltheir residential location
considering the balance between landesand commuting cost within a given incotegel.

Furthermore, not only land price amtomeaffectresidential location decision but also
individual preferenceward local services could affect location decisiepending ospatial
scale At the neighborhood scale, accessibility to I®®ivicessuch as retail shops, parks, and
transit stops coupled with travel preferences will affect location decidsnsded earlierfor
example, low income households could prefer neighborhoods having high transit accessibility or
high accessibility to jobs because of transportation cost (Blair and Carroll, 2007; Glaeser et al.,
2008).Some might prefer to live in areastthave quality schoofsr their children (Holme,
2002).Some residents on suburban areas emghasizeecreation opportunities including
parks and open space (Colwelak, 2002; Bhat and Guo, 20(hat and Guc2007).In this
way, accessibility to than services at the neighborhood level is an important consideration in
residential location choice

Recently proponents of new urbanisangue thatnixed landusecould benefit residents
by bringing more people who are amenable to high dermsityer to a mix ofises.
Neighborhoodslesignedisingnew urbanism and smart growth principles ihatudemixed
development, pedestrian friendly environment, tramsénted development, and proximity to
local servicescould encourage nemotorized trael behavios like walking and bicycling, and
thusimprovethe public health othecommunity (&vero and Kockelman, 1997; Handy, Boarnet,

Ewing, and Killingsworth2002).The residents living in mixed used communities loanefit
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from increased accessilbylithrough land use mixn fact,n

positive impacts on property vakjendicating that residentaaybe willing to paya premium
for mixed use and higher accessibili§ong and Knaap, 2003; Song and Knaap, 2004; Song and
Quercia, 2008)For instance, people who like walk,that has access to servioeatural
amenitieslike park and mountasandothernatural featurenight want to live in welldesigned
pedestriarorientedsuburbarcommunity In addition,people who like tgarticipate incultural
activities, high density and higaccessibilityto localcommerciakervices like retailand
restaurant may prefer to live in proximity to wedksigned city center developed with transit
oriented developmentowever,some people prefer not to live in neighborhoods with high
density because thep not want high congestiamth reducel local amenityChurchman,
1999.

Nonetheless, high neighborhood accessibility does not necessarily mean high regional
accessibility. Neighborhoodhlat have better accessibility to local serviaesnot necessarily
located near the city center other major regional destinations fad, many communities with
neotraditional styles associated with new urbanism have been built in suburban areas rather than
city centers or inner city neighborhoo@erveroandKockelman, 1997; CerverandRadisch,
1995; KhattakandRodriguez, 2005)Thesesuburban new urbanism communities can have
higher neighborhood accessibility to retail and parks, but they may have lower regional
accessibility to job centers.

Congestion affects residentlatation choice in terms of transportation cost and negative
externalities. From a metropolitan perspective, congestion increase transportation cost including
timeandmoneyAcc or ding to the Texas Transportation

peakperiod traveler in the urbanized areas of the United Stapesiernced an additional 36
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24 gallons of fuel

hours extra in travel time and consumed an additional

(Schrank and Lomax, 20Q70his represents an individual annual cost of $757 and an aggregate
cost for the nation of $87.2 billion. Sincengestion increases commuting time and cost, people
would try to avoid travel in congested routes and locations connected by congested routes.
Empirically, Bhatand Guo (2007) shows that higitome households are less likely to select
neighborhoods thdtave high commuting time to timeajor employmentlestinationgBhat and

Guo, 2007)

At the neighborhood scalegngestion increase traffic volura the local road network.
Accordingly,congestion affects residential choice directly since it generates negative
externalities such as noise, barrier effects, pollution, and high risk of accidents (Malpezzi, 1996).
Congested roads tend to be noisier becautteeofolume of traffic anthe temencyof drivers to
honk their horns impatiently. Congestion creates barrier effects in neighborhoods because of the
higher number of cars crossing a point at any given time. Pollution increases with congestion
because it raises fuel consumption per mile because intermittent engine operation intensifies
the volume of emissions per gallon. Congestion affaetshfrequency (as opposed to severity)
because congested conditions increase traffic density, cause people to switch lanes continuously,
and raisdhe variability of speeds (Wells, 2006; Cambridge Systematics, 2008). These effects
generate negative externalities for residents; noise genstadss and affects concentration.

Barrier effects make crossing streets more difficult, limit mobility, afifielct social interactian
Indeed, strestwith significanttraffic preventneighbos éommunication, restriathildrerts
street play, scaneesidentsand increase thi&kelihood of carcrashegAppleyard, 1981)
Pollutionaffects human health. Frequenashe affect the sense of safety and cause costly

personal injuries and property damage (Bilu#ullos, 2008). So, if all other things are equal,
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wntown, may experience lower housing

highly congested areas, such as the inner city near‘o
prices represeintg these negative externalities. Therefore,-loeome households would tend to

occupy these neighborhoods taking advantage of the higher housing affordability. In contrast,

upper middle income people who dislike local congestion may prefer suburban ciesthat

are designed to minimize the influx of traffic with @lé-sac and loop road systems. Indeed,

congestion in central areas has been identified as one of the main factors of migration to the
suburbs (MieszkowskindMills, 1993) and as an imponadriver of neighborhood decline

(Kennedy and Leonard, 2001).

As noted in the introduction, the nature of the relationship between accessibility and
congestion is a matter of debate in the specialized literature. On the one hand, higher
accessibility cou create incentives for less automotive travel decreasing congestion (Cervero
and Duncan, 2006). In this case, accessibility and congestion would move in the same direction
and their importance in location will be reinforced. On the other hand, highessamiliy could
mean more trips increasing the frequency of travel and the congestion associated with it (Crane,
1996; Krizek, 2003; Sarzynski et al, 2006; Shifttan, 2008). In this case, accessibility and
congestion would represent a traafé pulling housholds to different locations.

In sum, the effect of accessibility and congestion on location choice is an important
consideration for housing and transportation planners since, in the long term, accumulated
househol dés deci si omdlcharngetoetland usesanddransportatioh | o c a't
configurations modifying the spatial structure of the city. Therefore, the role of accessibility and

congestion, and their interactions in residential choice needs to be understood systemically.
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CHAPTER 2 RESEARCH DESIGN

This study analyzes four major metropolitan areas in Flohtiamii Fort Lauderdale
Pompano Beach, FMSA, Jacksonville, FloridSA, TampaSt. PetersburlearwateMSA,
andOrlanda Kissimmeé Sanford, FloridaMSA. In thisreport weusecombined data from
various sources like Florida Department of Revenue and Cenrslisise geospatial technique
such as Morais | and hotspot analysisin orderto see the effcts of accessibility and
congestioron sale pricdor single family housingwe conduct hedonic atysis with least square
models multilevel regression, and spatial econometric modeten, zscores oficcessibility
variable and congestion variable are estimated and plotted in d exagtence of tradeff
betweeraccessibilityand congestion is confirmedlastly, we summarize the analysis results.
2.1STUDY AREAS

As noted earlier, four largest MSAs in Florida are analyzed. The Miami MSA consists of
three counties: MiarADade, Broward, and Palm Beach County. For this regior§olheast
Florida Regional Planning Model (SFRPM) is used to analyze regional congds$igbase
year of the model is 2005. The Tampa MSA is composed of Hillsborough, Pinellas, Pasco, and
Hernando counties. The Tampa Bay Regional Planning Model (TBRPM) with a base year 2006
is applied for this region. The Orlando MSA is comprised of OraBgmiinole, Osceola, and
Lake County. As a transportation model, the 2030 Long Range Transportation Plan model
(LRTPM) with a base year 2004 is used. Finally, the Jacksonville MSA is made up of five
counties: Duval, Clay, St. Johns, Nassau and Baker CoLimyNortheast Regional Planning
Model (NERPM) with a base year 2005 is applied to measure regional congestion in the

Jacksonville MSA.
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2.2.OPERATIONALIZATION OF DATA

The observations for this study are the transasaées ofingle family housing paels in
thefour majormetropolitan areas in Florid@he analyses were conducted to single family
housing parcel because single fanufrcels contain individual data on sale price unlike
multifamily housing that does not have sale price @atandividual units In order to control
seasonal effect in housing price, only parcels that were transacted in Jartbhatyaske yeaare
selected. The information about the sale price and property characteristics, such as built year, lot
size, and floor areats obtainedrom the property tax rolls from the Florida Department of
Revenue (FDOR).

Accessibility and congestion are operationalized into four categories: regional
accessibility, neighborhood accessibility, regional congestion, and neighborhood icongest
Regional and neighborhood accessibility are operationalized using the road network distance
based on the NAVTEQ road netwark201Q Because of the limitation of road network data set,
this study assumes that road network of 2010 is the same a$ blaase yearn order to identify
regional job centers, employment data of Traffic Analysis Zone (TAZ) from each transportation
planning model, which provides traffic analysis based on the four steps transportation model,
provided by the Florida Departmieof Transportation (FDOT)s usedThe location oEhopping
destinations, such asgional and communitghopping centerss identified using the land use
data from the property tax rollBor measuring park accessibiitye h count yds GI S
informationis used, anduss transit route information from the Florida Geographic Data Library
(FGDL) isappliedin measuring bus transit accessibility

For regional congestion, tts&im matrix, which reports travel time between origin and

destination TAZsbothatfree flow and congested conditehr om each r egi onds
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planning modelis usedFinally, traffic count data from the FDOT is used t

neighborhood congestion

In measuring proximity to water areas, the National Hydrplgy Dataset with:24,000
scaleis usedFor intersection density, thedation of intersections is identified using the
NAVTEQ road networkThe rumber of workers at the census block group level is calculated
based on the Longitudinal Employer HouseHhoishamics (LEHD).Other relevant data such as
sociaeconomic information from Census 208 American Community Survey 20@809,
the Elementary School Attendance Boundary for each county and the Florida Comprehensive
Assessment Test (FCAT) score from Eerida Department of Education (FDOE) are used

constructcontrol variables representing neighborhood characteristics.

2.2.1. OPERATIONALIZATION OF ACCESSIBILITY

This study operationalizes accessibiliyth at regional and neighborhood levidie
regional accessibility to job centgregional job accessibilityy measured using a gravity model
as expressed in equation).(Eor the purposes of this stuayly job centers are included in
calculatingthe regional jolaccesmility . As peak hour cagestion mainly results from
commuting to employment centers in the morning,gobessibilityis measured only considering
job centers in order to have comparable measurements. Also, the regional accessibility to job
centers can reflect the urban foamound thejob centes. The gravity model is widely used for
accessibilitymeasureK-factor is calledh distance decay factor an adjustment factor that is
applied tonormalizedistance between origin and destination in the gravity matel kfactor
is typically linear (k=1) or negative exponential (k=8jnce the gravity model is highly

dependent ofocal conditions and the road netwptlke model is likely to have ndmear
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dagtorto examine t

relationship with distance. Thuéijs study uses 2 as de
distance Theregionaljob centersare identified by usinten workers per acre employment
density threshold at the TAZ levdlhe ten workers per acre density is one of the most frequently

used thresholds to identiemployment suzenters (McMillen, 2003).

VY E T N\ 7 T e~ v owr~ T e \'O
YQQQOHE D WQI i sQfmm«lemQaH Q)

Where E; : number of employee of a job center |
Dj : network distance from a property i to a job center j
N: number of jobs centers
k: distance decay factor (k = 2)
Similarly, regional accessibility to regional shopping méakgjional shopping
accessibility)s measured using equation (2). The regional shopping centers, which are taken

from the FDOR data, include the category of regional shopping centers and department stores.

e - e
YO0 AN DEG QI § 0BG 0G0 b )

Where F; = floor areas of a regional shopping center |
Dj: network distance from a property i to a regional shopping center j
N: number of regional shopping centers
k: distance decay factor (k = 2)
Forneighborhood accessibility, three travel destinatibneetail, parks and bugansitd
are considered. First, neighborhood accessibilitgtail use(neighborhood retail accessibility)

is operationalized aaninverse of theshortest network distanéeom an origin single family

11
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parcel toa shopping center. The shopping centers in this case include all

community, and regional shopping centers. Second, neighbopaokdccessibility is measured

by total sum of land areas of public parksluding city parks, county parks and state parks,

within a half mile from the origin single family property. A half mile distance is applied as a
walking distance. Finally, neighborhood transit accessibility is operationalized as a sum of length

of bus tansit routes within a half mile from the origin single family housing parcel.

2.2.2. OPERATIONALIZATION OF CONGESTION

Congestion is also operationalized at the two different geographical levels: regional and
neighborhood congestion. The regional congestion is operationalizedda$etencebetween
weighted travel time to job centers atangested condition aridatof afree flow condition As
noted earlier, peak hour congestion maneiyuts from commuting to job centemsnly the
commuting time to job centers are considered in calculating the regional congBiséidravel

time from the origin property to a destiiza job center is measured using the travel time from
an origin TAZ, in which theingle family housing parcel is located, to a destination TAZ where
the job centers locatedbasednthe free flowtime and congested time skim tablegtoé
transportatiorplanningmodel of each region.

The number of job centers is used to welgiich MSA has different proportion of job
centers compared to number of TAhe number of TAZ withirthe Miami MSA is 4,106 and
the number of job centers the Miami MSA is 709 The Jacksonville MSA contains 1,862
TAZs of which employment centers account i@7. The Tampa MSAcontains2,251 TAZs
while the number of job centeis247. The number of TAZs ithe Orlando MSA is 1,678and

the number of job centers163 A comparison othe employment in majgob centes to the

12
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overall MSA population found thaliami MSA hasabot
The Tampa MSA contairabout 20%and the Orlando MSA includ@3%. This suggests that
the employment in each of these MSAdésconcentrated

Conceptuallythe measure for the regional congestion indicates the expected average
travel time increase through congestidhe operationalization of regional congestion o jo

centergregional congestion¥ expressed by equation (3).

YQQQHE B AQQie0ADE E€ ) W 0 W (3)
=B ® z"Y atacongested conditieB w z"Y at a free flow condition

WhereW;: number of eployee within a TAZ j, in which a job center is located
T; : travel time from a TAZ i, in which a single family property is located, to a
TAZ j, where job center j is located.
N : number of job centers
The neighborhood congestion is operationalized usiagoadvay Congestion Index
(RCI) based on Blanco et al. (2010) who applied the methodology suggested by the Texas
Transportation Institute to Florida (Schrank and Lomax, 2007, and Schrank and Lof6t3x, 20
Based on the traffic count, number of lanes, and road length information for major roads, the
neighborhood congestion is calculated using equation (4). All freeways, major and minor
arterials classified by the FDOT within a half mile buffer from thgin single family housing
property are aggregated to calculate the R@he RCI islargerthan one, the road capacity is
not sufficient tomaintainfree flow speed. In other words, the road segments a@ngested
condition. f freeways and arterigldo not pass through within a half mile buffer from a single

family parcel, the value of RCI is assumed as zero.
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Where VMT is vehiclemiles traveled.
2.2.3. OPERATIONALIZATION OF CONTROL VARIABLES

As control variables, several property ar@ghborhood characteristics, as well as
location information are used. First, property age, floor area, and lot size of a single family parcel
are applied as property characteristics. Regarding the neighborhood characteristics, three density
variables® intersection density, housing density, and job demsifyschool quality, and
neighborhood income and poverty level are uka@rsection density is measuredt@asnumber
of intersections within a half mile buffer from a single family parcel. Housingandensity are
measured by number of housing units (or jobs) per developable landbaresnsus block
group level The cevelopable land isalculated by subtracting area of water bodies from total
land area of each census block group. Median famdgrne and poverty rate of each census
block group are used to control different economic status of neighborhoods. School quality is
measured by averaging the FCAT score of reading and math for fifth grade. The FCAT score of
each school is normalized by tRkrida average score. Finally, water proximity and x, y
coordination are used as locational information. Dummy variable for water proxiroigaited.
If water areas such as beaches and lakes are located within a half mile distance from a single
family parcel, the value is set as one and all other cases are set as zero. The x, y coordination of
single family property is also included to minimize spatial autocorrelatiometetdoskedasticity
in hedonic price modeThe measurement of variables and sosiafedata including

transportatiorplanningmodel of eactMSA are summarized in Table2
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Table 2-1. Variables and sources of data

Factors Measures Data sources Year considered

Sale price Transction price at Property tax rolls from | Base year
January of base year the Florida Department | - 2004: Orlando

Floor area (ff) Total living area of Revenue - 2005: Miami,

Lot size(acre) Land area of a single Jacksonville
family parcel - 2006: Tampa

Regional acc. to | Gravity accessibility NAVTEQ road network | 2010

job centers (k=2) Number of employee of | Base year

Regional acc. to | Gravity accessibility TAZs

shopping malls | (k=2) Land use from the tax | Base year

rolls
Neighborhood Inverse distance to closte| NAVTEQ roadnetwork | 2010
retail ac. retail use Land use from the tax | Base year
rolls

Neighborhood Sum of park areas within| County GIS center 2012

parkacc a half mile buffer

Neighborhood Sum of bus transit routes| FGDL 2008

transit acc within a half mile buffer

Regional Diff erence between Miami: SFRPM 2005

congestion congested and free flow | Tampa: TBRPM 2006
condition travel time to | Orlando: LRTPM 2004
job centers Jacksonville: NERPM | 2005

Neighborhood RCI within a half mile Traffic count and road | Base year

congestion buffer information from FDOT

Proximity to Dummy NHD water bodies 2010

water areas (distance is shorter than | 1:24,000
0.5 mile, then 1, else 0)

Intersection Number of intersection | NAVTEQ intersection 2010

density within a half mile buffer

Housing density | Housing units per Census 2000 2005, 2006
developable acres ACS 20052009

Job density Number of workers per | LEHD Base year
developable acres

School quality Average of math and FCAT score for grade 5 | Base year &010
reading score normalized School attendance
by state average score | boundaries

Median family Median family income of | Census 2000 2000

income a census block group

Poverty rate Poverty rate of a census | Census 2000 2000

block group
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2.3. METHODS OF ANALYSIS

This study analyzes the relationship between congestion and accessibility, and their effect
on property value bfour ways: (1)descriptive statistic§2) correlation analysis, (Jpatial
pattern analysis, and)(regressiormodels. First, descriptiveattstics of variableare presented
and thdevel of congestion and accessibilisydiscussedSecond, Pearson correlation analysis
between accessibility and congestion variables is conducted to figure out their association,
specifically focusing othe possibility of atradeoff.

Third, spatial pattern oaccessibility and congestion are analyzed using Hot Spot
Analysis. The hot spot analysis shows where a variable is spatially clustered with high or low
valuebased on the Getidrd Gi* statistic (Getisnd Ord, 1992)in theresult maps of hot spot
analysisthe red colored areatisehot spot of an event (a variable of inteyastwhich the
variable has very high value compared to nearby locations, and the blue colored area is the cool
zone of an eentin which the variable have very low value compared to adjacent &=as.
spatial weighting matrix for the analysis, thelaunaytriangulation method is applied to Miami,
Tampa, and Orland®lSA. However the knearest neighborhood method (k=igtapplied to
the Jacksonville MSAecause it generatesore sgnificant Morants | and Zscorethan the
Delaunay triangulation method

Finally, this study applies spatial econometrics models to address spatial autocorrelation
and heteroskedasticity intemating the effect of accessibility and congestion on single family
property valuestHedonic pricemodeling allowsestimatingattributing value or demand to
differential characteristics of propertgimans Macpherson, and Ziet2005. According to

hedamic theory, the property is the composite gettdit can be discomposed into several

16



Cenfer for s - ]
Muitimodai = | =t i

Solutions 1 Congestion Mitigation ’“‘“”""“ -

University of Florida
= 0 -
ans et al., 2005;

—_— e
attributes like propertgharacteristicsaandenvironmentatharacteristic§Sirm

Cevero and Duncan, 20p4£specially, the hedonic pricing model is often usegstimating
cost or pricingelevantto quality of air, pollutionaccessibilityto amenities like park, cultural
center and local restauraat,cessibilityto job centerand CBD and congestiordttensmann
Payton, and Mar2008; ShinWashington, and Cha009; Kawamura and Mahajan, 2005;
Martinez and Viegas, 2009This approach to valuation of housing price represents piople
utility or preference that people place on a certain prog8rtgnanset al. 2005)Accordingly,
considering the fact that peofdepreference for location choice is monetized into property value,
it can be assumed that the property value reflects p@qmieception toward bundle of
characteristics of property and surroungdneighborhoodd-or instancea negative effect on
property value meamngegative perceptiofiom residents whereas a positive effect on property
value indicates higér preference from residents. Thus, results of hedonic modeling could
provide clues orradeoffs between accessibility and congestion.
In general ordinaryleast squares (OLS) estimatiorusedfor the hedonic price

modeling. However, perty value estimationsing ordinary least square regresgiohS) is
usuallycriticizedin the literaturébecause sale pric¢end to bespatially clustered and
heterogeneus,characteristics thahay result in bias ithe estimation Kim, Phipps, and
Anselin, 2003; Paterson and Boyle, 2Q0M)erefore this study appliemulti-level regressin,
which is also called hierarchical regression, and spatial econometrics to address spatial
dependence issuEollowings are conceptual modspecifications for each regression.

(HoLs:y = bXx + U

(2) Multilevel:y =  bZX ++ U

(3) Spatial Autoregressive ModelAR) : y= 3 Wy + bX + U

17



Cenfer for
Muitimodai

Solutions for Congestion Mitigation
University of Florida

N
(4) Spatial Error Model (SEM): ybX + awWg + U

(5) Spatial Combo Model (SCM): yPWy + bX + awg + U

Where, y is a dependent variable, X is a
coefficients of each variable including intercept, &hdresilual In the multilevel model, Z is a
vector of variables for random effect, ami$ a vector of coefficients of variables for random
effect.In the spatiategressiormodels,} is a coefficient of spatial autoregressive term, W is a
spatial weighting matrix, @& is a cosdikdtheci
hot spot analysighe Delaunay triangulatioand k nearest neighborhootkthodareapplied to
create spatialeighting matrix Existence of sp&l autocorrelation in residual is tested using the
Morangs |.

For the regression models, outliers of
statistics. The OLS isstimated based on the hetesmiasticityconsistent covariance matrix
estimators suggested by MacKinnon and White (1985) to addrelsstdreskedasticitissue.
Multi-collinearityis examined using the varianicdluence factor (VIF). Since all VIF values are

less than fivemulti-collinearity is nota problem of tlis data set. However, the OLS estimator

does not satisfy the normality assumption of residual. Therefore, the estimated results of the OLS

may have some bias.

vect

ent

S

In themultilevel model, housing submarkets are classified using K means cluster analysis

based on housing and job density, poverty rate, median family income, school quality, and X,
coordination. The identified housing submarkets are used as a higher tayel Bine variables

for lower levelarethe same as the OLS, but otiye intercept variable is included for random

y

effectin higher level The multilevel regression is conducted using maximum likelihood method.
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els are estimated

Regarding the spatial econometric modehs,md
which is an open source library for spatial analysis developed by the GeoDa Center for
Geospatial Aalysisand Computation at the Arizona State University. $A&R model is
estimatedy two stage least squarased a Anselin (1988) with White consistent estimator to
address heteroscedasticity. The SEM and SCM are estilmatgeheralized method of
momentumbased on Arraiz et al (2010) whialso addresketeroscedasticityfror SAR and
SCM, WX variables are included anstrument variables for spatial lagged term.

Thedetailedconceptual model specificati@xcept spatial or random teligexpressed in
equation(5).

Log Sale Price= ; £)bgRegional Accessibility ;Thocal Accessibility ,TRegional
Congestior sThocal Congestion sBontrol+ U ©

Theregional and neighborhood accessibiligriablesareexpected to increase the
housing price because hetwldsprefer areas that are more accessible tagotters, shopping
centers, and parkRegional congestion may reduce housing price because residegxpected
to experience longer commuting times. Neighborhood congestion may decrease the property
value by creating negative externalities sucpahition and noise

Regarding control vaables, he older and smaller housing may héweer property
values. The density variablesouldhave ambiguous results birt generaltheymay negatively
affect housing price because people tend to have higher preferesabddban communities
characterized by auto oriented homogeneous low density resideEmtialunitieslt is
anticipated thathe medianfamily income increasefiehousing priceand the poverty rate

reduces the housing price generalhigher income olowerpoverty rate mears better

neighborhoodyjuality, andthe quality is positively internalized into housing pridde school
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quality is expected taffect property valupositivelybecause people are willing to pay more on
housing inorder to take advaage of higher education legand safer schosl The proximity to
water areas may positively affect property value because the areas can provide benefits to

residents as open space and recreation places.
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CHAPTER 3 RESULTS AND FINDINGS

This sectiorprovides aroverview of each majdviSA anddescriptivestatistics of
variables used in regression models. Additionaélgults ofhotspot analysiand regression
modelsare presented. Finallg,summary of findings for each region will peesented
3.1.MIAMI MSA
3.1.1. GENERAL OVERVIEW OF MIAMI MSA

General map of Miami MSA is shown in Figurel 3The Miami MSA consists of three
countiesPalmBeach Broward, andMiami-Dade Counties with central cities likéest Palm
Beach Fort Lauderdale anllliami, respectivelyThe Miami MSA has the largest population
accouning for about 25% of the entire population in Florida. Because of Atlantic Ocean in the
east and Everglades in the west, land development pat@ynfised toalinearshapealong the
east coasFive interstate highways sextraffic in theMiami MSA areaincluding!-95 (north to
south alonghecoast), 175 from Miami to thewest), }595 (Broward coast to-¥5), I-195and
395 US-27 alsoconnecs to thecentral ciy of Fort Lauderdle and the city of Miami.

Thegspatial pattern of job centers and T&i& presented in Figure3. Job centers are
largely distributed throughout the regions and many jobs are concentrated inDéadmi
County.The gatial pattern of regional shopping centers in FiguBesBowsghatregional
shopping centers are located throughout the metropolitan area.

The Spatial patterof regionalaccessibility is shown in Figure8 Single family parcels
with high regional jobaccessibilityare largelyconcentrated ithe city of Fort Lauderdale, the
City of Miami, and the 495 corridor in Broward aniiami-Dade Counés.In particular

Hialeahwhich is locatedo the west othe City ofMiami, and Coral Gableshichis locatedo
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Figure 3-1. General Map ofthe Miami MSA
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Hollywood andBoca Raton in Broward County, and the West Palm Beach in Palm Beach
County have single family parcels that are higidgessible to job centerBhis pattern may
occur because many employment centers are clustered in southerngrasvafdCounty and
several higktech job centerbke Boca Raton and Fort Lauderdale attracting more trips.

Many single family parcelgith high regional shopping accessibility are l&chin
several southern cities southernMiami-Dade County like Coral Gables. Single family homes
in North Miami Beach, and Hialeah alkavehigh regional shopping accessibility. This may be
because regional shopping centers in south Miami are lodategl SouthDixie Highway, US27,
and main expressways that can be accessible easilyafv@mety oforigins. Also, several major

roads like DixieHighwayandI-95 that connect to the areas of job centerssagpingcenters

might play an important roleiimproving regional shoppiraccessibility
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3.12. DESCRIPTIVE STATISTICS

The descriptive statistics for the variables used in the econometric racelgt®wn in
Table 31. The regional accessibility to job and shopping centers seems to be low because they
standardized bthesquare of network distancehe statistics foneighborhood accessibility
showthat there is a large spectrum of local accessibility walDa averagehe minimum
distance to retail services is ab@uB3mile,d inverse of the neighborhood retail accessibility
valued , andapproximately0.023 square milef parkandabout3.4 miles of transit routéength
arelocated within a half mile from a single familpiising

The level of regional congestion is not hidine mean of regional congestion of B#06
single family housem 2005indicates thabn average residents of these housing spend more
than 3 minutes in commuting at the congested condition compafexktflow condition The
regional congestion ranges from 1.7 to 5.6 minufbs. neighborhood congestioanges from 0

to 6 with mean valuef 2.1 The maximum valuef 6 indicates the traffic volume is six times of

the road capacity.

Table 3-1. Descriptive Statisticsfor the Miami MSA

Variables N Mean| StdDev Min. Max.
Ln(sale price) 5706 | 12.530 0.573 10.457 15.664

Property age (year) 5706 | 25.856 19.764 0.000 105.000
Floor area (f) 5706 | 2030.770| 963.514 | 0.041 77.734

Lot size (acre) 5706 2.129 2.937 0.0407 | 77.7344
Regional job accessibility 5706 0.005 0.030 0.000 1.582
Regional shopping accessibility 5706 0.028 0.054 0.001 3.021
Neighborhood retail accessibility 5706 1.568 1.809 0.115 50.000
Neighborhood park accessibility 5706 0.023 0.041 0.000 0.442
Neighborhood transit accessibility 5706 3.416 4.267 0.000 33.985
Regional congestion 5706 3.156 0.751 1.648 5.602
Neighborhoodcongestion 5706 2.112 1.397 0.000 6.010

Intersection density 5706 | 153.727 | 54.765 4.000 472.000
Housingdensity (unit/acre) 5706 3.021 2.244 0.004 27.428

Job density (workers/acre) 5706 1.878 3.301 0.000 101.905
School quality 5706 0.998 0.063 0.842 1.145
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Median family income (1,000%) 5706 | 59.106 26.047 7.22 200.001
Poverty rate (%) 5706 0.104 0.095 0.004 0.779
Water proximity (dummy) 5706 0.246 0.431 0.000 1.000

X coordination 5706 | 775.908 10.155 | 730.660| 793.630

Y coordination 5706 | 246.228 | 42.759 | 164.370| 335.506

Note: X coordination and Y coordination do not necessarily ensure to be interpreted as rehidanafysis. They
areinserted to the regression model to control spht&d that could bderivedfrom locations of single family
houses.

3.1.2.CORRELATION ANALYSIS: TRADE-OFF

The results of correlation analysis in TaBi2 demonstrate thpossibility oftradeoffs
betweeraccessibilityandcongestiorboth at regional and neighborhood levdieTegional
congestion is positively related Wwithe regionajob and shoppingccessibility Also, as shown
by accessibility to park and retameighborhoodaccessibilityandneighborhooadtongestion are
positivdy correlated As the location with higher accessibility has higher congestion kineel,
tradeoff in residentiallocationchoice between accessibility and congestion may exist when the
accessibilitypositivelyaffectproperty value and congestion negativielgrnalizednto property
value.

Table 3-2. Correlation betweenAccessibility andCongestion inthe Miami MSA

In(sprice)| reg.job.acg reg.shop.acq retail | parks| transit| Reg_con| Nh_con

In(sprice) 1.000
reg.job.acc| 0.011 1.000
reg.shop.ac¢ 0.045 0.032 1.000

retail -0.176 0.039 0.233 1.000

parks 0.056 -0.005 0.070 0.002| 1.000

transit -0.236 0.109 0.131 0.249| 0.041| 1.000

Reg_con 0.185 0.062 0.067 0.053| 0.008| 0.101| 1.000

Nh_con -0.145 0.062 0.109 0.157| 0.027| 0.362| 0.102 1.000

3.13. SPATIAL PATTERNS OF CONGESTION AND ACCESSIBILITY
The spatial patterns of regional accessibility are shown in Figbr&Be properties

having higher regional job accessibility are spatially clustesidin CBD areas oCity of
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regional job accessibilityn particular, properties with higher regional shopping accessibility are
spatially clustered isouthwest suburban areasitmi Dade County

The spatial pattess of neighborhood accessibility are shown in Figuéel general,
single family parcels having higher neighborhood retedessibilityare spatially clustered
within central city or inner city areas. In contrast, houses with lower egteg@ssibilityare
spatially clustered in the urban fringe and rural aréas.hot spots aheneighborhood park
accessibilityare located along coast Imand in suburban areas. Inner city areas of MiBatle
County and Broward County are the hot spots of the nertlolod transiiccessibility and

suburban areas are cool zones of the neighborhood transit accessibility.

Figure 3-5. Spatial Clustering of Regional Accessibilityin the Miami MSA
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