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Overview of StudyOverview of StudyOverview of StudyOverview of Study

 Why are we doing this study?y g y
◦ Estimate the effect of differential lake water 

quality on nearby property prices.  
 How do we accomplish that?
◦ Hedonic Modeling.g

 What does that gain us?
◦ Use the implied dollar amounts for lake waterUse the implied dollar amounts for lake water 

quality to estimate a lower bound for the 
benefits of introducing a clean water program.g p g



Overview Overview –– Hedonic ModelingHedonic ModelingOverview Overview Hedonic ModelingHedonic Modeling
 Hedonic modeling is a method of 

analyzing the characteristics of y g
heterogeneous goods.  It decomposes the 
item being researched (home sale price) g ( p )
into its constituent characteristics, and 
obtains estimates of the contributory value y
of each characteristic (bedrooms, 
bathrooms, lot size, lake water quality, , , q y,
distance to city center, etc).

 Used to calculate the Consumer PriceUsed to calculate the Consumer Price 
Index; also for wages and cars.



Hedonic Analysis

 Bedrooms
 Bathrooms Bathrooms
 Square Footage
 Lot Size Lot Size
 Lake Water Quality
 Distance to city center

Home Sale Price

 Distance to city center
 Golf Course Frontage
 Lake FrontageHome Sale Price  Lake Frontage
 Canal Frontage

Oth Others…



Previous studiesPrevious studiesPrevious studiesPrevious studies
 “The absence of hedonic studies dealing with 

water quality in the environmental economics 
literature is striking.”  – Legget and Bockstael (2000)
W Q li li Water Quality literature:

 Steinnes (1992)Michael et al (1996)
 Michael et al (2000) Legget and Bockstael (2000)
 Poor et al (2001) Boyle and Taylor (2001)
 Gibbs et al (2002) Krysel et al (2003)

 Lake Proximity Literature: Lake Proximity Literature:
 Brown and Pollakowski (1977) 
 Lansford and Jones (1995) 

P l i  d F l h  (2006)  Palmquist and Fulcher (2006) 



NonNon--Lakefront HomesLakefront HomesNonNon Lakefront HomesLakefront Homes
 Should we –
◦ Assume that non-lakefront homes have no 

value?
◦ Apply implicit prices obtained from lakefront 

properties to non-lakefront properties?
 O h h ill l i b i lNO. Both approaches will result in substantial error.

 How to make it better –
I t l k f t h◦ Incorporate non-lakefront homes.
◦ Implicit price of water quality varies over 

distancedistance.



SettingSettingSettingSetting
 Orange County, Florida
 1990-2004
 126 Lakes with Water Quality Measurements
 77,158 Property Sales within 1000 meters of the 

measured lakes



Data SourcesData Sources

 Lake Water Quality Measures 
◦ Florida DEP STORET (STOrage/RETrieval) Website◦ Florida DEP STORET (STOrage/RETrieval) Website
◦ Orange County’s Environmental Protection Division 

Website
Cit  f Wi t  P k  FL◦ City of Winter Park, FL
◦ City of Maitland, FL
◦ City of Orlando, FL

 Parcel Specific Attributes
◦ Orange County Property Appraiser

 Other Other
◦ Federal Aviation Administration – Noise Zones
◦ US Census – Demographic Information
◦ Orange County– Lakes Layer



Secchi Disk Secchi Disk –– Our Quality MeasureOur Quality MeasureSecchi Disk Secchi Disk Our Quality MeasureOur Quality Measure



Data CompilationData CompilationData CompilationData Compilation

Water Information 

Q lit   Quality 
◦ STORET 

C◦ Cities

 Shapes
◦ County Lakes Layer

 Propagating the 126 lakes of interest with 
t imetrics.



Data CompilationData CompilationData CompilationData Compilation

Orange County Property Appraiserg y p y pp

C t  Aid d M  A i l (CAMA)  Computer Aided Mass Appraisal (CAMA) 
◦ Parcel Specific Information Selected for 

Q alified and Im ro ed Sales of Sin le Famil  Qualified and Improved Sales of Single Family 
Homes
◦ Contains the last 5 sale prices and sale dates ◦ Contains the last 5 sale prices and sale dates 

for each property.



Orange County Orange County –– 582 Lakes582 LakesOrange County Orange County 582 Lakes582 Lakes



Orange County Orange County –– 126 Lakes126 Lakes
h Mh Mwith Metricswith Metrics



Qualified SFH Sales w/in 1000mQualified SFH Sales w/in 1000mQualified SFH Sales w/in 1000mQualified SFH Sales w/in 1000m



Closer View Closer View Closer View Closer View 



Putting it all togetherPutting it all together…
 Each home sale has the following observations associated with it -

Heated Area Parcel Area Population

Sale

Beds Airport Noise Zone White

Baths Distance to Lake Black

Sale
Price = Date Built Size of Lake Hispanic

Sale Date Secchi Disk Measure Over 65

Parcel X Cord Distance to Central Business District

Parcel Y Cord Median House Hold IncomeParcel Y Cord Median House Hold Income

Pool Time and lake indicator variables



ModelModelModelModel
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 zi: characteristics of the home unrelated 
to water quality

 β j=0 k to be estimated βj, j=0,…,k to be estimated.
 Dual-Log form.
 Ordinary least squares regression
◦ ε ~ N(0,σ2)



Model 4SModel 4SModel 4SModel 4S

 Spatial Error Modelp
W u   

2~ (0, )u N I

◦ Maximum likelihood regression
 traditional Ordinary Least Squares (OLS) model y q ( )

does not account for spatial dependence.

◦ Lagrange Multiplier and Likelihood Ratio tests 
    f  both indicate the presence of spatial 

dependence in the error.



ResultsResultsResultsResults



Mean Implicit PricesMean Implicit PricesMean Implicit PricesMean Implicit Prices



Implicit Prices and DistanceImplicit Prices and DistanceImplicit Prices and DistanceImplicit Prices and Distance



ConclusionsConclusionsConclusionsConclusions

 Lakefront homes
◦ Positive Values

 Non-lakefront homesNon lakefront homes
◦ Positive values
◦ Different valuesDifferent values
◦ Vary over distance



ApplicationsApplicationsApplicationsApplications

 Gradient Mapping of Benefitspp g
 Calculate lower bound of a clean water 

programp og a





Distance to Mean Implicit Price     Tax Base Increase sta ce to
Lake Killarney 

in Meters

ea p c t ce
1ft Increase in SDM   

of Lake Killarney
Tax Base Before Tax Base After*

a ase c ease
Associated with 1ft 

Increase in SDM 

W t f t $4 358 16 $854 370 $866 706 $12 336Waterfront $4,358.16 $854,370 $866,706 $12,336

100 $641.27 $309,871 $311,456 $1,585

300 $419.83 $727,982 $731,262 $3,280

500 $316.87 $456,743 $458,363 $1,620

700 $249.05 $766,252 $768,398 $2,146

900 $198.39 $1,099,314 $1,101,898 $2,584

Total Tax Benefit*
$23,551

* This is a lower bound estimate.



Questions?Questions?Questions?Questions?
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ExtrasExtrasExtrasExtras

 When Waterfront only regression is run:y g
◦ Using model 4: 
 2145 obs, R^2 = 0.8091
 Implicit Price of SDM:  $5,377.944

◦ Using model 2:
 2154 obs, R^2 = 0.8090
 Implicit Price of SDM:  $5419.28 



Summary Statistics:Summary Statistics:Summary Statistics:Summary Statistics:



Summary Stats continuedSummary Stats continuedSummary Stats …continuedSummary Stats …continued



Marginal Implicit PricesMarginal Implicit PricesMarginal Implicit PricesMarginal Implicit Prices
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