The Journal of GIS Association of Korea, Vol. 3, No. 1, pp. 65-80, April 1995

GISHE o|g88t =} =M T Ho] Aft HF
% 9g
An Empirical Study of Housevalue Using GIS
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ABSTRACT: GIS has been developed very rapidly during last few decades and the
performance of GIS in terms of information processing such as automated mapping
and facility management has been tremendous. However, its analytical capability is
still very limited and it is often critisized due to lack of reality. The objective of
this research is that first, linking housevalue models to GIS, second, reflecting the
complexity of real world into the housevalue model using GIS in terms of incorpor-
rating polycentric urban structure and calculating distance through street network,
and third, comparing the results of housevalue model at census tract to that of

block group level.
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GISi= A3 g3k @#s doleg o
g, A%, ¥4, AA 2Ea JaBeolsks
AFEAI25o|tt (Burrough, 1986: Marble
et al,1984). (IS 71&L At 2 Ad7 A
e gt=slele] XErle wad 7HAe]
a2 J43] wEE] $on X =A2H Auto-
mated Mapping, AM) AIgojut AME 7
2](Facility Management, FM)$} o] &
&% AYES HlME ulg 88 ARSE
ATt

ey EA GISE o83 EMolek=s A
2 %% FH(polygon overlay), X #HE*(terr-
ain analysis), 28l1 7|39 U EH B4
(network analysis)to] 7Vsdt AHEA
GIS9] Aghd A el s w2 o
TR & A H 5 e]2 Alglolth.(Densh-
am and Goodchild, 1989: Ding and Fot-
heringham,1992; Goodchild et al.,, 1992;
Openshaw, 1990;1991)

GIS o 3l & o A8e GIS7t
E3 @AAAE whdehA] Eiithe ARdo)
th GIS 79 2312 AuAe FHd AF
& gon W= HuxE| e HAE s &
AAAE Gzl A APdoth dE &
of AgAt JdoME FEHHeRE GIS
e AYALR T2 244 A
A SELE AT Motk 1Ev A
AEe] AFHHE E w kAol 7E 7
IS AR o5 7IRE wit PfA
A iR} AR 2 3dde] Arlidelst

o
X

=2
=

AL o] £3 Aolnt. ols}t 22 £4%58
o] §E3 @dAA AU dedhs dA)
GIS7} dHstil Qe FaFAlE F9 3hy
olc}.

AT GISY olgjd FAHEC] T
7F 84 REE AR ofgA dRe] A £
AHE ARzt g o] Aol A/
E22- FA 4 g AR FErE B
RS GIS dAANA Bizt k= slojth
EA FerHFe] e A7 FErbHo]
AHA, o] 5, 849 & F FY E¥
2 B ople} sholuy FHAA Fo] AL
3BAH o4 a8y H2AH 84 F U
8059 o5 Ag=o|x]7] B F2 o
kAol o WIS AR gtk ey
A GISe= ol2g TARMES (IS oA
dhtel weEa Adsta A FPrt aEn
AR Bt A FARA L AR o i
A glE v GISE #MrdeE JRAE
715l 28& Fol o2l T4 rleEel
23 dAE YA ¥ HHolth Huly)
GISE AN 1= WS A3 A A (strongly
-coupled) 28] 7+ AA(loosely-coupled)
7S] AEAZ & 4 ArkBatty and Xie,
1994). AAHAA? ATEJoZE Holelg A
3% gaglo] ¢ Al=gld ge shte] 7%
& H7kehe Ao GIS o =8 dAA
7)== Z(el]: ESRI, location-allocation and
spatial interaction model in ARC/INFO,
Batty and Xie, 1994)C. 228 =<y
GISE dAAI7)1= Z(d: Hunt and Si-
mmonds, 1993 ; Putman,192)7}X& 2}u)
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o} R AAR 2ol ARSE, e o

TEo|Z dlo]elE GISe RulAu o}
ol AL WK o) Wiggins and Fer-
reira, 1993 ; Densham,1991). £ 39
AU 522 AR FspolA di] 2ol g
T FAEA WHE dSH |ANA Bzt
&= 2ot

FHA A7EAHE FEyle] i 294
Yol o] GISE o83t Eg #AS vb
d3taz} 3= Aolrh & 1980t Z2ykA|
2k e oo EAlE PéETZ(monoce-
ntric structure) & 7MoY EAl9] mejs)
7189 ddstel A Hte] =AlTERE
3t Z(polycentric  structure)& YERITH
w3k H2A(accessibility)d] MdE EAF
ZF Yehlie F$8¢ AEFY i)
GISE o|83td 249 A7t oid =2
€ "=+ AZE ANl T 4 B2
g Aol o] 13 Y-S vt} &
& Aot

AAA ATFEALS ME e BMaY b
ole} ARgel W& FErARYY vPdg
AFH ®Beje Folvtk vismedlM 71EY B2
EAATY 7|xD9E AX2 Ed(gact)ol
Ak ol ML Edo] AL - AAFH EE
A8 AL JeRE A 2l99M g
7] Rk 2ot AlEE 999 dlojelE A

il %

USW| diEel et ey e BAY
(Census of Bureau)dlX:= o] 2o} & o
AEE BEaF(block group) ©919 toe}
& AFsin v 190489 A Edn
BOF 99 dolekE o83 FEE £
Mal Zo23 dojel B4 gl o o}
A& AvE iz} s Aol

HPXY 3 HAFKIR

B Aol A7Age v AEYolF
o] 5 EjEgAtel RS Ue MEZGA|
A23AMH(MSA : Metropolitan Statistical
Area) 24, 19903 @A) Q7= 7899 ©]
ol FE7E #4448 4% Axx Edn £
89 71ExH(boundary information)&
19923 ESRIIA] wHE Arc Census #A&E&
olgslslom, ZF AL TAIHe] gt &4
A5 vFEAA ¢ STF 314(U.S. Cen-
sus Bureau's 1990 Summary Tape File
1A and 3A)°% ol&sigith  FEslel o
A TA7)5e FHHE Hstr] 9
%4] (CBD:Central Business District) ¥
opuel T2 &£YAEL ¥, TH F F2 2
AH(uban node)® HXE AU
(Fig.1, Fig.2, Fig.3). 3} &9 X|ge=z

1) Arc Census, California, Pre_Release, 1990, ESRI,1992. o] A&+ ESRINA] AAMA Edal
By g 7Hedd o)z EA3(US. Census of Burean)¢] STFE U2 AR 228 & AZAA
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SAN FRANCISCO

MAJOR SHOPPING MALLS
1 Embarcadero Center
2 Pier 39
3 San Francisco Center
4 Fisherman s Wharf
5 Japan Town

6 Stonestown

F t } —
0 Km 1 2 3 4
Fig. 1. The site of the CBD and shopping malls in San Francisco

SAN FRANCISCO
BEACHES

1 Baker Beach

2 China Beach

3 Ocean Beach

T
0 Km 1 2 3 4

Fig. 2. The site of beaches in San Francisco
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SAN FRANCISCO

MAJOR PARKS
1 Fort Mason Park
2 Lincoln Park
3 Golden Gate Park
- 4 Harding Park
5 McLaren Park

w H
R

Fig. 3. The site of major parks in San Francisco

Table 1. Dependent and Independent Variables for Housevalue Model

HefY | Hpolg 4 3
%4H4 | HOUSEVALLE | x}7}5ie] B 712
HINCOME 19834 7119 B 45
PINCOME 19899 10 &%
RIS P_WHITE Welel u]&(%)
214 P_BLACK 2q19] v]&(%)
i | P-NONVHITE | &elulg + ofuje]zt ol 2712 ul g + opAld ul& + 7lEhl &
ST | p_POVERTY | 19894d ASo] wiaduct e Ajate] ulg
= P_HTBA il o]t AR W Al vlE
N 0CCU_A B33, e, opuAz @ AEF FAA EIE
: P_PROMGT1 | W AFL=r} 1o)Xl Fe9] v &
N - P_HOUSE 49 | 19494 o]Hof x]ojz Feje] H] &
| . | PHOUSE 39 | 1939 ’
ST | P_OWNEROCC | =}7}3Eie] u])&
PERS_INIT | ey B3 74
DIST_CBD CBD7IR] 2] Az
/3| NSDIST 7V 717he £mAEl7iR| Y] Az
R4 | NPDIST ” 471X Az
NBDIST ” sHuztx e Az




Y A AMA7R9 AE T AT
AMIA 250 =2 TIGER/Linest
Sz RE FEpedch

B ATE fdsl] AR FERe 9
82 EYHSE Table 1 3 2ok

0x

) o7
£ A= ARC/INFO 601 workst-
ation§& ALELo7t 8 AREEHUSH )
o|ete] W&ol PC ARC/INFO 34 7t
AHEEREE T1Rla EARAS 98] SPss”

/PC" 3.00] ARZ-HULE.

GISSt FAEA 1] SAAl= Figd oF 2ol
UeRRlTh AR o 7 R &4
tlojeli= ARC CENSUSSF CENSUS DATA
£ AHEsledl olE A5 workstationol
2] AR-E 4 Q7] "iEel PC ARC/INFO
o4 ¥e-F(import) ARC/INFO formato =
Holels W& F workstationol A ThA]
WolEo(import) AH&Eh= FAE FHaklch
TIGER/Line 3t¥& o83 A2 AN UE
4 Bud AMLE o83t &Advolets

Do

i, A 3 2 AHAE AlIgskeE
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TIGER/LINE File ARC CENSUS CENSUS DATA
Street Network Data Tract &Block, g';g“gf STF 1A, 3A
Census Data

DBASE IV Processing

Selected Census Data
at Tract and Block
Group Level

T —_ v

\hngon Export
ARC Commands {¥ FTP PC ARC / INFO
Export Import
_ ARC EDIT
g)‘(,:tgxﬂmg INFO Import Export
Commands ARC PLOT
AML
Arc Macro Language i

Regression Analysis

SPSS Statistical Program

UNIX WORK STATION

Fig. 4. Relationship among Data Source, GIS and Statistical Analysis

SAN FRANCISCO
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Fig. 5. Street network in San Francisco
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Fig. 6. Process to Develop Housevalue Model
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Table 2. Varimax Rotated Factor Métrix (Census Tract Data)

He 24 fe 2 25 oJ3f Hy=
=4t vl &
P_HTBA -.94647 .91169
PROOMGT1 .90984 . 82872
NONWHITE . 88817 . 85589
HINCOME .79725 .67946
HOUSE39 . 97901 . 96058
Table 3. Varimax Rotated Factor Matrix (Block Group Data)
W 29l £ 2 Q2050 3] dEH
ERSEES
P_HTBA -.89863 85413
PROOMGT1 . 86688 75391
NONWHITE .82904 82456
HINCOME -.72477 . 55017
HOUSE39 . 96691 . 96058
=24 122 0i8s D) o
= 9 = = o T
C T s
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D + 613828 F» - 257766 FaDr - 338646 D,

R® = 0681 4
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SAN FRANCISCO

RESIDUALS OF
HOUSEVALUE

- Less Than -1.0

-1.0~1.0

- Greater Than 1.0
:I No Population

okm 1 3 3 s
Fig. 7. Residuals of housevalue model at tract level
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