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국문초록

1.내 용

(1)연구목적

본 연구는 실증적으로 공간적 요인의 서울시 상가매매가격에 영향을 시험한다.

(2)연구방법

상가매매가격에 영향을 주는 공간적 요인은 시장,부지,그리고 건물특성들,3가지 항목으

로 구분할 수 있다.첫 번째 단계에서는 3가지 항목을 확인하기 위해서 다차원척도 사용한다.

두 번째 단계에서는 상가매매가격과 다양한 공간적 요인간의 관계를 시험하기 위해 회귀분석법

의 최소자승법(OLS)을 사용한다.
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(3)연구결과

상가의 크기,토지의 지분,그리고 지상층은 역시 서울시 상가매매가격에 영향을 준다.

2.결 과

본 연구에서 사용된 자료에는 상가의 매매가격과 한국 서울시 315호 상가특성들이 포함된

다.토지가격,상가의 면적,그리고 층 변수가 상가매매가격과 정(+)의 상관관계가 있음을 알아

냈다.추가적으로,시장,부지,그리고 상가건물 특징들(공간적 요인들)은 물론 상가매매가격의

중요한 결정요소이다.

3.핵심어

∙ 상가매매가격,공간적 요인들,다차원척도,최소자승법,지가

∙ retailunitprice,spatialfactors,multi-dimensionalscale,OrdinaryLeastSquares

(OLS),landprice

Ⅰ.Introduction

Anunderstandingoftheimpactof

spatialfactorsonretailunitpriceisof

paramountinteresttoownersofand

developmenttotheseproperties.However,

only limited empirical investigation

intoactualdeterminantsofretailunit

price is found.Although substantial

research on value ofretailproperty

hasbeengeneratedintheUSandthe

UK tothisdate,therehasbeenlittle

empiricalresearchondeterminantsof

retailunitpricesin Asia.

Retailunitpriceisdeterminedlocally

andindividuallybasedontheretailtrade

areawheretargetcustomersreside.Therefore,

theeconomicpoweroftheretailtradearea

significantlyinfluencesretailunitpricein

thedistrict.Accordingly,anychangein

theeconomicpoweroftheretailtrade

arealeadstomovementsinrentalprice

promptsnewretailtradeareasorshops

tocompetewiththeexistingcommercial

establishmentandbringschangesinthe

consumers’standing.Changesinpublic

transportationsystem,introductionoflarge

wholesaleorretailstores,establishment

orrelocationofpublicagenciesorgrand

enterprises,andincreaseinincomeand

accompanyingchangeinconsumptionpatterns,

aresomeofthefactorswhichmaycause

shiftsofmarketpower.Commencementsof

redevelopmentandconsumertastediversification

gaverisetointensiveandcomplexusageof

landinSeoul,therebyfurtherstrengthening

theeconomicpowerofcommercialtradearea1).

Despitethegravityoftheeconomic

powerofretailtradearea,researcheson

concretefactorsinfluencingtheeconomic

power ofretailtrade area have been

relativelyneglected,thusfar.Depending

1)Jeong,SeungYoungandJinu,Kim,"Astudyofretailpropertypricesinseoul",KoreaRealEstateAcademyReview,2011,Vol.46,

pp.338-352.;Jeong,SeungYoung,"DeterminantsofGoodwill",KoreaRealEstateAcademyReview,2010,Vol.40,pp.379-395.
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ontheindividualbackgroundofretail

rent,predictingtheoperationandresale

profits,andcomingupwithastrategy,

havebecomeimportantissues.Thus,

thisstudywilldiscussvariablesthat

affecttheretailunitpricesandtheir

importancebycloselyexaminingdata

onretailpropertyinSeoul.

Ⅱ.Model

Accordingtostudiesonrentalprice

orretailrealestate,storeslocatedina

hugeshoppingmallaremorecompetitive

thanstoreslocatedinasmallershopping

center2)(EtonandLipsepy,1982;Mulligan,

1983),andGhosh (1986)describedthat

landownersorlow-levelretailersbenefit

from the availability ofmulti-purpose

shopping. Moreover, the lease term,

percentagerent,ornamevalueoffranchise

affectthe rentalvalue ofeach store3)

(Benjamin,BoyleandSirmans,1990);

andthesizeorageofshoppingcenteror

natureofanchortenantsmaydecide

therentalpriceaswell4)(Sirmansand

Guidry,1993).Also,storeswhichare

traditionallyknown todraw asizable

volumeoftrafficoftenenduppayingless

forrent5)(TheCenterforAdvancedLand

UseStudies,1975;Anderson,1985).

Manystudiesused therentalpriceof

retailrealestateandnatureofthemarket

oreconomicpoweroftheprimaryretail

tradeareaasanexplanatoryvariable,

butstudieswhich dealwith variables

on theeconomicpowerofretailtrade

areaareextremelylimited.Thebuying

powerofretailtradeareaisknowntobe

importantin determining the amount

ofretailsalesandsettingrentalprice6)

(Ingeneand Lusch,1980 ;Okoruwa

etal.,1994);andtheimageofanchor

tenantsorcharacteristicsofthepopulation

aresomeofthevariablesthatreflectthe

economicpoweroftheretailtradearea7)

(HardinandWo.lverton,2001).8)

Retailunitpricecanbeestimatedby

Huff’sprobabilitymodel.Huff’sprobability

modelhasbeenusedtoestimateretail

2)Eaton,BCandLipsey,RG,"‘AnEconomicTheoryofCentralPlaces",TheEconomicJournal,1982,Vol.92,No.365,

pp.56-72.;Mulligan,G.,"Consumerdemand and multipurpose shopping behavior",GeographicalAnalysis,1983,

Vol.15,No.1,pp.76-81.

3)Benjamin,J,Boyle,GandSirmans,C,"Retailleasing:thedeterminantsofshoppingcenterrents", RealEstateEconomics,

1990,vol.18,pp.302-312.

4)Sirmans,C andGuidry,K ,"‘Thedeterminantsofshoppingcenterrents",TheJournalofRealEstateResearch,

1993,Vol.8No.1,pp.107-115.

5)CALUS,"RentAssessmentandTenantMixinPlannedShoppingCentres",CentreForAdvancedLandUseStudies(CALUS),

ReadingofUniversity,CollegeofEstateManagement,1975.pp.1-45.;Anderson,PM,"AssociationofShoppingCenters

withPerformanceofaNon-anchorSpecialtyChain’sStores",JournalofRetailing,1985,Vol.61:2,pp.61–74.

6)Ingene,CandLusch,R,"AModelofRetailStructure",Researchinmarketing,1981,Vol.5,pp.101-164.;Okoruwa,

A,Nourse,H andTerza,J, "EstimatingSalesforRetailCenters:AnApplicationofthePoissonGravityModel",

JournalofRealEstateResearch,1994,Vol.9,pp.85-97.

7)Hardin,W & Wolverton,M,"NeighborhoodCenterImageandRents",TheJournalofRealEstateFinanceandEconomics,

2001,Vol.23,No.1,pp.31-46.

8)Jeong,SeungYoungandJinu,Kim,"Astudyofretailpropertypricesinseoul",KoreaRealEstateAcademyReview,

2011,Vol.46,pp.338-352.;Jeong,SeungYoung,"DeterminantsofGoodwill",KoreaRealEstateAcademyReview,

2010,Vol.40,pp.379-395.
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unit’sperformance.Sizeofshop,travelling

time,andnumberofcompetitorvariables

inHuff’smodelareallimportantfactors.

Retailunitscompetebycapitalizingon

site-specificdrawingpower.Huff’sprobability

modelstates:
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Where Pij is the probability of

consumerisretailunitj,Sjisthesizeof

aretailunitj,Tijisthetraveltimefor

consumerj,n isnumberofcompeting

retaillocationsand λ isthe parameter

reflectingeffectoftraveltimeonvarious

types of shopping trips. This model

presentsakeydeparturefrom theearlier

CentralPlaceTheories9)(Christaller,1966

;Losch,1954).

When Sjisreplaced with Sj, MAj

LSjBUj,theHuff’sprobabilitymodel

canberestatedas:
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MAjis a vector of retailspace

market-condition variablesfora given

property,LSjisavectorofsitespecific

variables,BUjisavectorofbuilding

specificvariablesincludingageandsize

oftheretailunit.

Giventhedirectrelationshipagivenretail

unit’scapture,eachowner’sexpectedeconomic

profitsandretailsaleprice,equitation (2)

suggests the following empirically testable

demand-siderelationships:
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Toempiricallytestthedeterminantsof

retailunitprices,thefollowingmodelis

used;

SPji=f(MAj,LSj,BUj)··················(4)

SPjiisthesalepricepersquaremeter

forretailunit.Thissectionhighlights

areasoftheexistingliteratureinwhich

spatialfactorsareconsideredasimportant

determinantsofsaleprice.Theemphasis

isplacedonthosemarket,siteandbuilding

factorsaredescribedaskeydriversof

retailunitprices.

1.TheMarket10)

Ingeneral,marketinretailproperty

meansaretailtradeareaoraspatial

andlocalareaandincludesalltheconcepts

thatoverseethemostpracticalplace

oftrading for consumers as wellas

businesses.The retailtrade area is

9)Christaller,W.translated by C W Baskins,CentralPlacesin Southern Germany,Englewood Cliffs,NJ :

PrenticeHall,1996,pp.1-230;Losch,A,TheEconomicsofLocation,New Haven,CT:YaleUniversityPress,

1954,pp.1-524.

10)Jeong,SeungYoungandJinu,Kim,"A studyofretailpropertypricesin seoul",KoreaRealEstateAcademy

Review,2011,Vol.46,pp.338-352.; Jeong,SeungYoung,"Determinants ofGoodwill",Korea RealEstate

AcademyReview,2010,Vol.40,pp.379-395.
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usuallyevaluatedbasedonthenature

ofthestore,physicalobstacles,competition

within the market,driving distance,

etc.According to the CentralPlace

Theory,high-levelgoodsand services

industry’sconditionsinfluencetoneof

low-levelgoodsand servicesmarket.

Thatis,ahigh-levelgoodsandservices

industry often affectstheretailunit

priceforanareaclosetotheindustry.

Inaddition,thespecialimageofretail

realestateoranchortenants,orthe

economic power ofretailtrade area

mayincreasetheamountofsalesin

retailpremisesand theincreasewill

bereflectedinretailunitprice.

Themodelalsoexplainstherecent

accumulationofretailstoresatcenters

ofshoppingdistrictsandthecrowding

phenomenonwhichallowstheconsumers

tovisitmanystoresatonce,thereby

savingtravelingcosts.However,such

phenomenondiffersinscaleandpattern

dependingonthelocalcharacteristics11)

(DipasqualandWheaton;1996).The

accumulations of retail stores arise

dependingonthehierarchyorkindof

retailproducts such as convenience

goodsorshoppinggoods12)(McDonald

;1999).

Thestructureorcharacteristicof

retailtrade area alwayschanges.In

general,thestructureorcharacteristicof

retailtradeareaischangingaccordingto

thephysicalconditions,suchastypeof

residence,roadconstructionandinvestment

innewbuildings.Factorsdescribingthe

characteristicsofretailtradeareainclude

thesize,shape,localpopulation,demographics

(age,gender,income,andsoon),potential

expense,degreeofmarketpenetration,

degreeofmarketdominance,absorption

powerofclient,accessto store and

transportation.

Factorsdetermining the economic

powerofretailtradeareaincludetheprice

ofrealestate,population,housingindustry

andrealestatedevelopment.Theindex

describingtheeconomicpowerofretail

tradeareaincludepopulation,household,

populationdensity,populationdistribution,

rateofincreaseinpopulation,weekly

population index,income and buying

powerforeachproduct.Theeconomic

forcesofsuchretailtradeareadiffer

dependingonthetypeofrealestateand

itisusingtheindexfortheeconomic

powerofretailtradeareaforresidence

wheretheindexincludestherateof

homeownership,singlehousing,apartment,

duplex housing and other types of

housing.

Moreover,theeconomicpowerindex

ofretailtradearearelatedtoindustry

includesthenumberofbusinesses,number

ofemployees,spreadofemployeesper

industry,increaseofsalesamountin

wholesale and retailbusinesses and

degreeofconcentrationwithin1㎢ for

wholesale,retail,andrestaurantbusinesses.

The economic power index ofretail

tradearearelated totherealestate

11)DiPasquale,D andWheaton,W,UrbanEconomicsandRealEstateMarkets,EnglewoodCliffs,NJ:PrenticeHall,

1996,pp.1-378.

12)McDonald,J,"Rent,VacancyandEquilibrium inRealEstateMarkets",JournalofRealEstatePracticeand

Education,2000,Vol3,No1,pp.55-69.
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priceincludesmonthly rentofstore,

depositmoney forthe rentofhouse

andrentalpriceofoffice.Lastly,the

economic power index ofcommercial

powerrelatedtorealestatedevelopment

includesthe viability ofthearea to

turnitintoacommercialareaadjacent

toasubwaystation,commercialarea

throughrezoning,partoflandplanning,

businessbuilding,administrativetown,

residential and commercial building,

projectofexpandingorrepairingaroad

andredevelopmentproject.

Thus,basedonthebasictheoryin

theformation ofaretailtradearea,

thisstudyhasconsideredtheaverage

retailsalepricewithintheretailtrade

area,population ofthe retailtrade

area,thenumberortypesofhousing

within theretailtradeareaand the

number,types,ormembersofbusinesses

withintheretailtradeareatodetermine

theretailsalepriceper㎡.Theaverage

retailunitprice ofretailtrade area

accordingtothismodelisafunctionof

effective buying power where the

effective buying power is determined

bythesizeofpopulation and income

withintheretailtradearea.

2.TheSite

Location factorsthataffectretail

propertyincludefivemainvariables:

(1)access;(2)visibility,(3)traffics

;(4)locationwithinanurbanarea;

and(5)hepresenceofothercomplementary

stores, including restaurants.Access

generallyreferstotheconvenienceof

localtransportationenvironmenttothe

premise.Severalempiricalstudieshave

linkedaccessibilitytothelocationneeds

ofretailstores.Visibilityconcernsthe

abilityofpotentialcustomerstoenjoy

anunobstructedview ofastoreorits

signfrom anumberofvantagepoints.

Theimportanceofvisibilityhasbeen

demonstrated with respect to retail

location.Automobiletrafficsnearbythe

storearealsoanimportantconsideration

forstorelocation.

Readilyaccesstobanking,financialand

realestateservicesmayhelpratherthan

hindersales.Availabilitiesofbanking,

financialand realestateservicesare

referredtoasbusinesscluster.

3.TheBuilding

Withrespecttothebuilding,there

aretwomajorphysicalattributes:(1)

siteattributesconsistofsize,shape,

topography,climate,vegetation,natural

drainage,soiland subsoil; and (2)

structure attributes include exterior

physicalfeaturesandinteriorphysical

features. Exterior physical features

consistofsubstructureandsuperstructure.

Interiorphysicalfeaturesarecomposed

ofwalls,supportsand finish aswell

asequipment,mechanicalsystems,plumbing,

heating,ventilating,andair-conditioning.

Ingeneral,lowerretailrentischarged

onoldershoppingcenters.Somestudies

underlinedetrimentaleffectsofphysical

andfunctionalobsolescencethatarise

as properties age.The age variable

captures retailproperty depreciation

andobsolescencetherebyhavingnegative

impacttoastatisticallysignificantdegree.
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Theageofretailpropertyisinversely

related to the rent as older retail

propertiessufferfrom physicalneglect,

inappropriate tenant mix,and older

facilities.Also,sizeofthepropertyis

the most dominant variable in the

explanationofthepropertyprice.The

shoppingcentresizevariableispositive

andstatisticallysignificant,indicative

ofapossibleonsiteaggregationeffect

ascentersincreaseinsize.

Ⅲ.Data

Thedatasetused forthisstudy

consistsofdatafrom 315retailunits

in SeoulMetropolitan Area and the

2008-2009AnnualStatisticsReportof

Seoul.Retailunitpricepersquaremeter

wasassigned asaresponsevariable,

andretailer’smarket,site,andbuilding

wereassignedasexplanatoryvariables.

Theretailunitpricepersquaremeter

inSeoulareacamefrom retailproperties,

whichwereonthemarketfrom December

1stof2010toDecember31stofthe

sameyear.Theexplanatoryvariables

chosenwereageoftheproperty,parking

space,passengerelevators,goodselevators,

groundfloor,lotsize,sizeofaretail

unit,land price,distancefrom CBD,

thewidthoftheroad,thestreetfront

age,lotproportionfraction,totalannual

householdincome,expenditureperhousehold,

totaldepositsvolume,andtotalloans.The

data which were used in thisstudy

are transformed logarithmically and

summarizedinTable1below:

Variable Mean
Standard
Deviation

Minimum Maximum

SalePrice
(tenthousandwon)

5,669.57 13,566.28 81.30 145,075.4

Ageoftheproperty
(inyears)

11.55 5.88 3 39

Parkingspace
(㎡)

539.15 826.18 0 2184

Passengerelevators
(each)

6.78 10.10 0 28

Goodselevators
(each)

1.55 2.38 0 6

Groundfloor
(dummy)

0.19 0.33 0 1

Lotsize
(㎡)

4.85 64.68 0.01 1148.31

Sizeofaretailunit
(㎡)

142.16 366.41 2 2304

Landprice
(won/㎡)

6,713,965 6,745,177 840,000
60,300,00

0

Distancefrom CBD
(km)

10.43 3.58 0 21

Thewidthoftheroad(m) 18.74 10.10 4 60

Thestreetfrontage
(each)

18.74 10.102 4 60

Lotproportionfraction
(㎡)

62.70 185.39 0.21 1680

Totalannualhousehold
income

(won/monthly)
4,570,094 1,677,984 5306

12,067,60
7

Expenditureperhousehold
(won/monthly)

3,529,021 1,048,313 3,530 6,709,590

Totaldeposits volume
(Hundredmillion
won/yearly)

161,457.6 788,179.4 4,126.824,481,541

Totalloan
(Hundred million
won/yearly)

130,130.7 653,010.9 2,680.783,728,642

<Table1>DescriptiveStatistics

Ⅳ.Empiricalresults

Thisstudycenteredontheretailunits

inSeoulbyutilizingthemultiple-regression

analysis.Theresearch conducted:(1)

correlationanalysisofthevariables(2)

identification of significant variables

(3)reducedmodel(4)multi-dimensional

scaling and (5) structural equation

modeling related tothemarket,site,

andbuilding.
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1.AnalysisofRelationshipsbetween

Variables

Inordertoestablishtheresearchmodel

forthisstudy,abivariatescatterplotwas

analyzed to investigate whetherretail

unitpriceshadthestandarddistribution

andtostudythecorrelationcoefficient

betweenelementsthatdeterminedretail

unitprices.Theresultingplotshowedthe

elements that determined retailunit

priceinSeoul.

The spatialfactorsare considered

importantdeterminants ofretailunit

prices.Ingeneral,retailunitpricesare

positivelyrelatedtosizeoftheproperty.

Figure1(below)showstherelationship

between size ofa retailunitand lot

proportion fraction tobelinear.Ifthe

two elements were to share an equal

amountperunitin retailsaleprices,

theywouldspreadoutaroundthey= x

line.However,thedatapointsofsizeof

aretailunitandlotproportionfraction

islocated in theareawherey>x,so

onecan seethatsizeofa retailunit

carries greater weight than the lot

proportionfraction.7

Moreover,the data pointsofland

price and lot proportion fraction are

located in the area where y < x,so

onecanseethatlandpricecarriesgreater

weightthanlotproportionfraction.Similarly,

the data points ofland price per ㎡

andsizeofaretailunitarelocatedin

theareawherey<x,soonecanseethat

theland pricecarriesgreaterweight

thanthesizeofaretailunit.According

tothescatterplot,thereexistsalinear

relationshipbetweentheretailunitprice

per㎡ andpropertysize,lotproportion

fractionandpropertysize,orlotproportion

<Figure1>Scatterplotmatrixofresponsevariables
andmajorexplanatoryvariables

Note：P -salepricespersqm ;SIZE -storesizeofa

retailunit;LANDS-lotproportionfraction;LP-

landprice

fractionandlandpriceper㎡,although

someoutlierswerefound.Inparticular,

there is a clear linear relationship

between sizeofaretailunitand lot

proportionfraction.

Moreover,thebell-shapedretailunit

priceisnormallydistributedasonecan

observethatthedatapointsarelinearly

distributed. The data becomes less

dense nearboth endsofthe normal

probabilitycurve,thelowerpointsare

locatedbelow themaintrendandthe

higher points are located above the

maintrendline.Basedontheanalysis

above,retailunitpricein Seoulmay

becalculatedbyaddingthelandprice,

sizeofaretailunitandlotproportion

fractionandonecandiscovertheexistence

ofapositivelinearrelationshipbetween

the elements. 5.2. Identification of

SignificantVariableBeforeidentifying

significantvariables,propernumberof

variables,whichmakeupthescaled-down

modelwasselectedthroughtheplotthat

represents Mallows’Cp and adjusted

coefficient of determination (adjR2).
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AccordingtoMallows’Cp,ascaled-down

modelwithmorethan2butlessthan

11 variableswaspreferred,whilethe

adjusted coefficient of determination

(adjR2)standardchoseselectionof11

variables.Theresultfrom thestepwise

regression method is summarized in

Table2below.8

2.IdentificationofSignificantVariable

Beforeidentifyingsignificantvariables,

propernumberofvariables,whichmake

upthescaled-downmodelwasselected

throughtheplotthatrepresentsMallows’

Cpandadjustedcoefficientofdetermination

(adjR
2
).AccordingtoMallows’Cp,a

scaled-down modelwith morethan 2

butlessthan11variableswaspreferred,

whiletheadjustedcoefficientofdetermination

(adjR
2
)standard chose selection of11

variables.Theresultfrom thestepwise

regression method is summarized in

Table2below.

Step Variables
Partial
R-

Square

R-
Square

C(P) F0 Sig.

1
Sizeofaretail

unit
0.5925 0.5925 181.512 455.11 0.0001

2 Landprice 0.0354 0.6279 140.765 29.65 0.001

3 Groundfloor 0.0279 0.6557 109.079 25.18 0.0001

4
Passenger
elevators

0.0317 0.6874 72.7972 31.41 0.0001

5
Lot

proportion
fraction

0.0304 0.7179 38.0048 33.34 0.0001

6
Ageofthe
property

0.0151 0.7330 21.6995 17.47 0.0001

7
Thestreet
frontage

0.0061 0.7392 16.2723 7.23 0..0076

8
Goods
elevators

0.0030 0.7421 14.6792 3.53 0.0613

9
Distancefrom

CBD
0.0032 0.7454 12.7599 3.88 0.0496

10
Expenditure
perhousehold

0.0022 0.7476 12.0591 2.69 0.1019

11 Totalloans. 0.0026 0.7502 10.9472 3.12 0.0782

<Table2>StepwiseRegressionMethod

3.ReducedModel

Theresultfrom analysingthefinal

OLS(OrdinaryLeastSquare)regression

modelusing the stepwise regression

methodissummarizedinTable3below.

Forthemajorvariables,steps1and2

selectedsizeofaretailunit,landprice

as in the forward selection method,

step3 ground floor selected, step 4

passengerelevators,step5selectedlot

proportionfraction,step6selectedage

ofthe property,step 7 selected the

streetfrontage,step8selectedgoods

elevators,step9selecteddistancefrom

CBD,andstep10selectedtotalannual

householdincome,andstep11selected

totalloans.Basedonthepaststudies

andstepwiseselectionofvariable,this

study wasabletobuild theoptimal

regressionmodellikeTable3.Thestepwise

selection ofvariable wasappropriate

forthisscenariobecausethevalueof

F0 was higher than values obtained

from othervariableselectionmethods.

However,onemustbewarnedthatnone

can assure the optimal regression

equation,ortherecouldbemorethan

twoequations.

Whenthestatisticof11explanatory

variablesisinvestigated,P-valuesofall

thevariablesexceptgoodselevators,total

annualhousehold income, and total

loansarebelow 0.05,therebymaking

them significantabove95% confidence

level.Inaddition,theadjustedcoefficient

ofdetermination(adjR
2
)whichdenotes

theexplanatorypoweroftheoptimal

regressionmodelwas0.74,whichwas

ratherhighwhencomparedtotheresults

from previousstudies.
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Basedontheparameterestimateof

regressioncoefficient,impliesthefollowing

regressionequation:

ln_ŷ= 9.25-0.40*(ln_AGE)+

0.16*(ln_EPE)+ 0.23*(ln_ETH)+ 0.67*(GF)

+ 0.66*(ln_SIZE)+ 0.48*(ln_LP)+

0.16*(ln_DCBD)-0.27*(ln_RN)+

0.25*(ln_LANDS)-0.14*(ln_EX)-

0.09*(ln_LOAN)+ e·······························(5)

Where, AGE= ageoftheproperty;

EPE= passengerelevators;ETH= goods

elevators;GF= groundfloor;SIZE=

sizeofaretailunit;LP= landprice;

DCBD= distancefrom CBD;RN = the

streetfrontage;LANDS= lotproportion

fraction;EX= expenditureperhousehold;

LOAN= totalloans

<Table 3> Analysis ofVariance (a) and
ParameterEstimates(b)

(a)

Source DF Sum ofMean
Squares
Square FValue Pr>F

Model 12 419.55330 34.96277 76.12 <.0001
Error 302 138.71466 0.45932
Correcte
dTotal 314 558.26796

Root
MSE 0.67773 R-Square 0.7515

Depende
ntMean 16.76821 AdjR-Sq 0.7417

Coeff
Var

4.04176

(b)

Variable DF Parameter
Estimate

Standard
Error

tValue Prob>
|t|

Variance
Inflation

Intercept 1 9.25295 1.40731 6.57 0.0001 0
Ageofthe
property

1 -0.40360 0.08307 -4.86 0.0001 1.17075

Passenger
elevators

1 0.16856 0.06390 2.64 0.0088 4.08607

Goodselevators 1 0.23467 0.09601 2.44 0.0151 3.37541
Groundfloor 1 0.67668 0.10426 6.49 0.0001 1.14948
Sizeofaretail

unit
1 0.66418 0.05289 12.56 0.0001 4.10685

Landprice 1 0.48985 0.07583 6.46 0.0001 1.87081
Distancefrom

CBD
1 0.16354 0.08569 1.91 0.0573 1.39187

Thestreet
frontage

1 -0.27033 0.08507 -3.18 0.0016 1.19297

Lotproportion
fraction 1 0.25456 0.05099 4.99 0.0001 4.80496

Expenditureper
household 1 -0.14385 0.05457 -2.64 0.0088 3.13965

Totalloans 1 -0.09523 0.04786 -1.99 0.0475 2.87035

Next,thisstudy investigated the

relative importance of variables in

explainingretailunitprices.Here,when

thestandardestimatewasemployedto

findouttheweightofeachexplanatory

variable, the importance decreased

amongthevariablesin thefollowing

order;sizeofaretailunit(+12.56),

groundfloor(+6.49),landprice(+6.46),

lotproportionfraction(+4.99),ageof

theproperty(-4.86),thestreetfrontage

(-3.18),passengerelevators(+2.64),

expenditureperhousehold(-2.64),goods

elevators(+2.44),andtotalloans(-1.99).

Toverifytheappropriatenessofthe

finalmodelwrittenintheEquation5,

thisstudyinvestigatedresidualanalysis,

influenceevaluationandmulti-collinearity.

The independence of residue,

homogeneityofvariance,andnormalization

were investigated to review the

appropriatenessofthemodelusingthe

chosenvariables.ThevalueofDurbin

-Watsonwasobtainedtodiscoverthe

independentnatureofresidue.Asthe

value ofDurbin-Watson D is 1.615

Y = 9.253 -0.4036 X1 +0.1686 X3 +0.2347 X4 +0.6767 X5 +0.6642 X7 +0.4899 X8 +0.1635 X9 +0.0875 X10 -0.2703 X11 +0.2546 X12 -0.1439 X14 -0.0952 X16

N     
315   

Rsq   
0.7515

AdjRsq
0.7417

RMSE  
0.6777

-4

-3

-2

-1

0

1

2

3

Predicted Value

14 15 16 17 18 19 20 21

<Figure2>ResidualPlot
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(numberofobservation= 315,firstorder

autocorrelation= 0.191),theindependent

natureofresidueisalsosatisfied.In

ordertocheckthehomogeneityofvariable

inresidue,aresidualplotwasdrawn

inFigure2below.

Theresidualplotdisplayedadistribution

shape concentrated in certain area,

andthisisaphenomenonoftenfound

indatarepresentingthevalueofreal

estate.There does notappearto be

any discernable pattern in the plot

indicating thata straightline fitis

appropriate.From thescatterplotof

residualsagainstpredictedvalues,we

canseethatthereisnoclearrelationship

betweentheresidualsandthepredicted

values.Inaddition,thisstudyemployed

thehistogram and normalprobability

toinvestigatethenormalizationofresidue,

andtheresiduehadashapeclosetoa

normaldistribution,therebysatisfying

normalization.

Thisstudyalsoanalysedthemulti

-collinearitybasedonvariableinflation

factor(VIF).Asthevariableinflation

factorforeachselectedvariableswasless

than 7theTable3,multi-collinearity

amongindividualvariablesoftheregression

equationswasnotaproblem.

4.Multi-dimensionalScaling

Thesixteenvariablesareplotted

upon thepositioningmap with two

axes,(1)landcharacteristicsand(2)

building characteristics in Figure 3

below. The individualvariables are

then mapped outnexttoeach other

and any gaps could be regarded as

possible areas for new variables.It

can beconcludedthatvariablestend

tobunchinthelowlandcharacteristics

andhighbuildingcharacteristicssector

(BuildingFactor)andalsointhehigh

land characteristicsand low building

characteristics sector (Site Factor).

Therearevariablein thehigh land

characteristics and high building

characteristics(MarketFactor).

<Figure3>PositioningMap

Note：Axis1=landcharacteristics

：Axis2=buildingcharacteristics

5.StructuralEquationModeling

From theEquation4,theretailunit

price is regraded as function ofthe

marketspecificvariables,sitespecific

ones,andbuildingspecificones,From

theAppendixIV PrincipalComponent

Analysis,themeaningofeachfactorcan

beinterpreted based on the common

characteristicsoftheresults.Itshows

thattheFactor1 can be called the

building factor,the Factor2 can be

calledthemarketfactor,andtheFactor

3 can becalled the sitefactor.The
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Factor4and5canbecalledthebuilding

2and building3 factorsrespectively.

The results ofthe factor regression

areshownintheTable4.TheBeta(β)

valuesindicatetherelativeinfluence

ofthe variables.The building factor

has the greatestinfluence on retail

unitprice(β = 0.425),followedby

thesitefactor(β = 0.157).TheadjR2

valueindicatesthatabout42% ofthe

variancein retailunit’spricecan be

explainedbythepredictorvariables.

To illustrate multistage systems,

assumethatretailunit’spriceisinfluenced

bythebuilding,market,andsitefactors.

Therelationshipsamongthesefactors

aredepictedinFigure4below.

　
Unstandardized standardized

t
Signifof
t

Coefficients Coefficients
B Std.Error Beta

Intercept 16.768 0.057 294.204 0.000

Building
Factor

-0.567 0.057 -0.425 -9.933 0.000

Market
Factor

-0.08 0.057 -0.06 -1.402 0.162

SiteFactor 0.21 0.057 0.157 3.674 0.000
Building2
(loc)Factor

0.567 0.057 0.425 9.936 0.000

Building3
(new)
Factor

0.278 0.057 0.208 4.87 0.000

<Table4>FactorRegression

<Figure4>StructuralEquationsModel

Inthisdiagram theconnectinglines

indicaterelationshipsbetweenvariables,

and thearrowsindicatethedirection

of causality for those relationships.

The0.25(site),-0.51(building)and-0.13

(market) values are un-standardized

regressioncoefficientsthatindicatethe

magnitude ofeach relationship.Thus,

asintheearlieranalysis,thefunction

ofretailunitpriceswithinretailtrade

areaisappropriatetohavearetailunit

prices decision modelwith variables

representing the Market, Site, and

Buildingfactors.

Inchoosingthevariables,theadjusted

coefficientofdetermination(adjR2)was

thehighestwhenthenumberofvariables

was11,andthemeansquareerrorwas

the lowest.The figures showing the

independenceofresidue,homogeneityof

variance, and normalization were

satisfactory when they were checked

withthemostappropriatemodelbuilt

by the chosen variables, and this

study confirmed thatthe retailunit

prices are affected by the Market,

Site,andBuildingfactors.

Ⅴ.Conclusion

Thisstudydescribedindetailshow

certain spatial factors affect the

determination of retail unit price.

For the empiricalmodel,this study

established a data set utilizing the

retailunits’pricewithinSeoulandthe

Annual Statistical Report of Seoul.
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