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Spatial Impact Analysis of the Seoul Subway Line 7 on Apartment
Properties
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ABSTRACT : Traditional hedonic model has a limitation in covering various spatial
characteristics. We considered a new methodology for impact analysis by subway line 7
construction in Seoul. Our objectives are to examine the various impact of subway line 7, to
make a new spatial hedonic model and to grasp the effect of characteristics of an apartment
development area on prices. We analyze the relationship between apartment price and other
variables i.e. size, distance to subway station, distance to CBD, year to build and lag variables.
This lag variables are spatial weighted averages of past prices within 3 km and most neighboring
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3 apartments. We performed detail analysis for the apartment prices according to the opening of

subway line 7 and the influenced area of subway construction. The most important factor

affecting the price of an apartment is found out to be its size followed by the current purchasing

prices of the near-by apartments. Therefore, in order to measure the development profit and to

consider the standards for taxation with respect to the future subway construction, the apartment

size and the current purchasing prices of the apartments located around should be considered. It

is shown that the old apartments have higher price increase after the new subway construction

than the newer ones. The coverage area affected by a station is up to 540-m radius from the

station, not 500m. A new concept regarding the vicinity of a subway station should be developed

according to the characteristics of a given station and its vicinity.

Key Words : spatial hedonic model, subway line 7, spatial Impact, lag variable
[. ME AL (FA71E) ol 28 H Y, FAPIHE 5
WA TA7A A, Aol el AshE
NEge A FE 06%0) B33 A A o FAFete Ao A vk A 3087 A
Aol 208% oldel A7 ALEA B A A9 Ak & =4 287km(26370%) =
I Ak "ol B EFe] R4 BEA 1%ote] A= 570 =AM 1370 =4, 420km
Ao AEFHo e T2 AEEAT}L o (39970 )t B Askdo] AHHAH.
ol Az el ARlASTHel net ARZ)7IREA1 A 9] Al BHgo] FH]1S] At
AR F7F ol A8, AAl, Boh 5 4 R AR T 3R m%E 249 2
F £ B5E 27hE A0% a4l A & FF T4 ad%E Fussisd O 38
o LERS A% 1Y 20 AvE Stk & 4 o SN A B3] U@
AF3) ZH AFE (social overhead  capital) <] AFE] - AAlL BEA0lE B A A WE
shuel At qReR &g shsst HE T 23 A2 ofFw slo] ddolt:
T AUA Ego] B W e BANIEH B ERAAE A 244 g A3,
Azplgol Aol 54 ghol, BE oW wES  AAH FPA - A2E AT A
SRE A4 Fe BANFAA B8 AT PHOR F7 ARy BRI o83l
wholt}, 2]y, AshE AR ok A frAH| = olutE 7hA| mA= vy AAE At
=, w48, A8 5 EE 29VEe T
AR/ARAAGA NN BRHEE, RS g I BE
A NSRS e AstEs F 29°R
o] F slo], AstE S Al MRIAL L. EA19 A7)
o glojMe gkE Aldelzt & 5 Ut
a8, AstES 1km A8k F 1,000 Astd 754 Mol ArdA, e



A, SEA, A F F clSEAAA A
QIS W2 AP BRI 9k, o

ol 2AEFEA 1990 ool HoF
EZ A
o 2 o}ﬂ 734 AFdEel 1990%011*1 il
NE 23 32 2002971 2 A sk

(F DA A= o} EZNA ®stes A
HEWH, 19909 FE 199397 = A& AA|
Aol -089%=Z FaHAoY, Ak 754

FHLE 08%E &% AFSEAL, 19939604
1996 Atololl= A shA FRlo] tha ot
obith ZLeiuh, 1996 Aekd 7 19 A (%
F~Adh A7) 72 7iE FHE 2000 724
A 7 SFEA (1996 ~1999A) 7kA1 o W 3}
&> Askd 74 FHol 182%EAM A&
AANA A (053%) 2et A et

75

(E 1) MSA| TS T3M T8 AT ofIfE 712
B3| T
(9] : 91/%)
e NEPECEERD
shohe sppe |
AR — ——— — 714
it | wske | ¥ | HsE 2}o)
%) | | %)
‘90 10¥ | 5489 - | 5112 - 378
‘93¢ 10€ | 5503 0.08 | 4977 | -0.89 526
96 10€ | 5893 231 | 5472 3.21 421
‘99 10€ | 6220 1.82 | 5,559 0.53 661
02 10€ 110,649 | 1963 | 9364 | 1898 | 1,285

flek 2 A2 Ak 754 24
(199018 ~1996¥) ol = &4k & =4, 71
MAd o2 ofBEZA W gFE v
Asd A7 Ao, AstEe] JE

1§ BYL AAR LA HIL A of
74zl A gobdozM hehgek
9 B4 A A AdEze @

719l W Fde] Fdol s E ook

1w
FFHE ME

2730 22>

A|27] A5k 5683410
717k el 9 & N
73 AHR % FH o}
s

A7 A A7 upet o,

Z=w o] olyEs}Zo] BN AR A A

A E Fol 7HE Gl E A2z Y

5

(

o A, g Gl 2 AP A5
5 Ae) Aol ohtE 7}

S oy, FHXA

o3
r

19%
Eas
o

5o}
g

A

510 T
e

2] s}
Hel
IE

4
&
99

7%
7o)
oo



4 MEZAAT M5 H4Z 2004, 12

54, 944 9% 2 30

of
o%
£
i
r
(i

2
shFase] TAHel E4e $AHA skt

web] FAAY, 47 20, BHA 54
52 soksb) fste] GIS AEE ol gt
VAL ZAHL A9 T2 e}
A 2ARES AR F, 204 A7)
NLWEL BYH oBIE e §PL
F& o Wev A AE A - Fol v
& Qg BASGT 193, FA olne )
42 9595 MBS0 Freel 45
I, obtE bl AFAGORVE A
Wl weh A8 A% A -

FE9 3sl=Y 714 (hedonic prices) & SH|
7}4 (marginal prices) = o224 F52k 7}

Ag F85H =HH, F& HaAs
least square method) & ©]-&3te] F43A #
o 22 99 dolHE o] &3 F-FA 7t
AFAo oA oMol AFAELE o] WY
o] F7HA FHo| SlojA LAsE TAER

2t 198 4 oz A459

H (ordinary

dal +74

REQ AARNNN H2ASHS 0§
A5 A A5t AgtE Fod
Hae wEae 124 54, FaAde &
4w W24 BA0l 4E =PRI, 1 5
gel AMAS EARAAGE Fohe] 34

o
EAA Feve 7/1% 743 Aotk oY

& e REN 71 ARHRAN ZEal

T Q) op7lE& vhFek 37hE Al 4w
Al FoEA REAbA F8o AlEAdel
o] o] A 71H|tH(Can, 1990: Can, 1992).
Evans(1995)+ XA A Aol F¥o
7] AL Ao wet ohekat] wel,
S ol L FH o = FAIE AV
o 071}751 Hsol AeEA Xeke
AH Az FFik 7H4e] F4d 3l
Aes A=A
S Aol FA
JoM ¥+ AAE B3 tkdt AT
7F A H do 2y %LH"HHE o}z 7}
X =

(NI

ofl ol
)
ot X

wAE Q14stL

ol si4dsty] #%

ANES o188 ARIE A9 gl Aol
webd, B AelA gAY st BEE
BARS o= A= F83] st ey

1) Evanse %52 A4<) v ag4¢ A%sN, 59
Hol ol3) 714G Tesor kL Fsan

-{m

Fao) BalA, FEL A B2

o w2} tiokae, Aol Aol



P=a+ 2BSite (D)
P=a+ Zﬁksk‘f' Z?’;N;—I- e (2)

T d =

1

R3e g o

Pit = a+ ‘Oz wl—]'Pi,l‘fm +
J
gﬁksik + Z?’;Nm + e, 3)
, m=1,2,...; /#1
o 714
Py =

+ ,02] wlfpi,t—m +
gﬁksik + Z?’;Nm + &4
, m=1,2,...; j#1

o U ARG S8 o) A A,
Fee] 3A A4
Prelel A7 p o

>
i 292

o el 7HAE GFS APeE 54

A (2 7HA),

i 1 O = S o
5, TEE ER(EFA 94 AFd4
2359 A7 5,
N, FEAY B (EAAAA A, A

()
LAG Dd = 2 1 [P
S
J u
()
.37 =1,23....N; dy <3(/m)

m=1,.
@ m= &7 njujrte] Hrh4

d,; - °13 &71° virjE o}utE ush A

710l i o}3tE jo] A
1)
d,
LAG_NGH = z ﬁ XPj,t—m
7 Z duj
(5)
m = 1! y ] = 1,

lag 7}AW 4 LAG_D_d9} LAG_NGHE
4A AR7HA Jfeditolst & ¢
dom, LAG D de thi oluE9 utA
BE oMHEES] FA A

3km ool &&=
W7AS EF 28sh= Aoty LAG__NGH

o 3704



6 MESZAlHT HM5A HM4F 2004. 12

= W olutES] TP Q1T 7R ] ol 9tES stoll A B 240 A A=A BUkE
Adste] A AjrtA S Fxgthe JelA Azt FEAE] 544 Hlud 52 &
Ale7H AN g Agd & duke Aol 4] o] A S o 4 gtk
7k S JAF A7) gHs B9 4 9l SAR dl=
g B E=RoAe Z4H o]@AE F G7HA7 I A FE Ak 7k Euje
gt FAAL NS Eol7l sk A =2 5 7H A AR B FFeke
White estimatorg ©]-&3F%th Ao ® Qs F7H4 Rl ek et
White estimator%4 < 8] & ¥4 X7} o] & gl A e] 7hgAdol EA) st
A Aol udA B Aoy F4 9 2 Al M o2fd A Z QI8 Adjusted-
Bk tiajA AAE =S FRE 5 9} White Covariance 745 ©]-83fo] #4242 o]
E AL Holm, A(6) o)Ay #@y AT FARLEM A 24 A4
Fake] 374 o]k (White, 1980) = B

Est. Asy. Var b) =—-(5X) 71(%4 $etx, ) XX) !

AN, ep= A RS ClFEH, AL g9 desls] 95kl RMSED S gigtel 7t

AeFAel AZLAA(asymptotic) #4He] F A F& BYPE MYtk BY HAY £ F
ol AHgEARIT HAaApSR ol &gk H At B2 Mg S st E ASE] Sl
=W (OLS) &4l Slel White estimatorE ©] Breusch-Pagan »? A& AAste], o4l

S NALS oy AFES T3 1 FE40 o] EAletH FAHE EFE9 FAA F99=
Y= 5 A H( MacKinnon, 1983: Meesser and 2 34 Ao EoHE AAHOoRE 7
White 1984). xH A2#E =T 7FsAdel =oF White-

White estimator #21¢] Adjusted-White estimatore 3] -8 EAXE AA 59k
Covariance F4= |34 (heteroskedasity) 238 1, 2, 32 v 2

MODEL 1 | Price= a+f8,LIVAREA+B,YEAR+ 8 ,DISTANCE+ 8 ,CBDDIST
MODEL 2 | Price= a+8,LIVAREA+S,YEAR+ 8, DISTANCE+ S ,CBDDIST+ 85LAGIB
MODEL 3 | Price= a+ 8,LIVAREA+8,YEAR+ 3 ,DISTANCE+ 3 ,CBDDIST+ 8 ;LAGNGH

2) AZA% A BEE el AAE AFE @F9 FRUS T 0 T AF2S FE AR Foun, APl 43
Ask ARG FUES 4T



x5l 74lo] ofmEIIHo| nlxlE B ABEM 7

‘ Ay, 0|32 2y B4

| =]

281,2,384

‘¢> ‘ RMSE,14* 33 ‘

<

‘ o] 24+ A7 (Breusch—Pagan)

<L

‘ o) R EA

| =

White—Estimator £ : A4 & AR 4%

A, 71€ @EFYAY, e FEA dE
F FAFAA] BAAGA GFE Ad S
HEte she AAE 22N, Ak A
Ao B ads A A kHow
AdEo] 2 =RoMe Ak T3S T4
o= Aakd A4 dgaAE EHsH H

st
obENA Y GFRHS @ A2 A

MelE A% 75

24
[\]
2
)
=
off
4
i
Y,
£ =2 r
0

199578 7lE 2 $<1 200297k A = ZE

7 2] 38 A4 o
sle] ofet A8 AAH Gl €Js) A 2
4 gL Tuss o] wEolth ok
o oA EAAAES BASRNA A5
Ao e Aztst olmEsHo] A3k
£ A 3o WFAOR BoAE Aoz

o2 7ekste] gk

g
el 78 2HA NEF

7% Bl 717kl Y

o
i)

=
=

of\
to X

Sl
lo,
Shid
1x o

e o
T
)

A AP B EA
g AgST ARE £2d 9
g AHgaks Zol nrt FeHol

o= 8 fFEHE A

20l yehd wpeh Aok F FEFE 52547,
mjuf 7k # 4 38007k A FHd 120,000%

A, Fre A 7HAA A 899, 97A 9




8 MESZAldT HM5A HM4F 2004. 12

Age #HA& 9ImelA Ao 2809m, YFde
= FHa 1delA Ho 339 I3 24
Age #AA 6.232m o 19.417me]th

£ A7 ARSE ¥gES PRICIE(OH}HE ]
A3+ wjuj7h), LIVAREA(HE), YEAR(YFE
&), DISTANCE(%7}A1¢] Az]), CBDDIST(=
A7 Q) Aol 11 9] HFES SHHT

se] R} ol A9laidih

3
5]
1
ftny
KT

1) SN - & 2M Zt
(B 2) 7|ZXI2 24 E =TolAe A4S B3 1238 AE B
S e —%i 27| AUy |E8s Pt o]xRT] BYPO T WHIksle] B4 L
PRICE(%H))  |22.452.1|15,4475 3,800.0 |120,000.0|5.254 o, 24 23 d9Yo] 2 olg21L XY
LIVAREA() | 316 | 123 | 70 | 8900 |5254 S AL (& 3)S Agd o]F2 B
DISTANCE(km)| 7772 | 4720 | 918 | 2.8095 |5.254 20l NE A JNE T ARE Hwa Ao|th
YEAR(E) | 131 | 75 | 10 | 330 |5254
LAGD3(2H)) [63,339.4(31,196.3|15,839.3| 166,077 4|5.254 i
LAGNGH(2H1) [63553.6|36,621.1| 9,044.2 [207.893.8|5.254 EPMS = =52
CBDDIST (km) |10,668.8| 3.429.6 | 6.232.6 | 19.417.8 |5.254 N A OLS Adjusted-White
g A & | BEEUERNEFHEA| AZEE
Constant 3.675 0.493 0.504 0.000
LIVAREA | 1132 | 0018 | 0025 | 0.000
DISTANCE| -0.057 | 0010 | 0009 | 0.000
YEAR 0010 | 0008 | 0008 | 0201
CBDDIST | -0245 | 0036 | 0038 | 0000
¥ oomo LAG_D3 | 0447 | 0021 | 0021 | 0.000

50,000

20,000 40,000 60,000 80,000

LAG_D3

100,000 120,000 140,000

250000

200000

150000

ottt

100000

50000

20,000

40,000 60,000 80,000

LAG_NGH

(8! 1) OfItE 71240il CHEH LAGD3 LAGNGH ==

100,000 120,000 140,000

Adj- RZ =0874, RMSE =56.321,
an % = 2057051

Breusch-Pag

N & OLS Adjusted-White
H 4 A | ZEAR BFEA A
Constant | 2854 | 0291 | 0306 | 0.000
LIVAREA | 0905 | 0011 | 0014 | 0.000
DISTANCE| -0.050 | 0006 | 0005 | 0.000
YEAR 0033 | 0005 | 0.005 | 0.000
CBDDIST | -0.199 | 0.020 | 0021 | 0.000
LAG_D3 | 0548 | 0013 | 0014 | 0000

Adj- R? = 0880, RMSE =191.776,

Breusch-Pagan X2 = 477958




ANE A5 7
2 veht obtE 2
obHE Fh7e] EolA

e Ade AE

N

I 7h AX

% Fur )5 Ao
A H g 48 Aew e
04 AARSE Add NE AT @
o ¥ER Ueten, 374 7w A
G7 olERY WEE AT UmA A
A wWe) dgnd 2A et 29 oe
Agjel 7127140l ofhEAAN wteA 2

ot stk Ae & < ok

2) Kot T84
a3

B Aol Qs SAel e

a7] slgfel opmEsiAoel Aehdel

Azl e} olgA WskaieAel tajel &

Hajgin, o] BAE A U 7}7415

e AEse] A k=LY g

I8 D= & ‘:"“01]*1 A+

Mofl T2 ofmkE TP

x|stH Z4do| ofutEstZol olxs ZUHA FHEM 9

(F DoAM Yehtxe] Fa2z5H 1t

7
300m~600m 7]l M= A7t Hojd
S

2 olgE7}Zo] dgtel= L9 BEE 71R
o} AT 600m~700me] A& %o F3
E 7HHA o] FAEE ZoE Ho
F3 9tk

(E 4) DISTANCEH 2| Al FHALY

4 9 AARE | e A | e F
300m ~ 400m -45.875 | -36.859 | -49.225
400m ~ 500m -9973 | -22.772 -6.668
500m ~ 600m -39.837 | -21.678 | -43.052
600m ~ 700m 7479 22.678 4.555

700m ©17% 2.134 3.558 1.902

47 BA ARE B oo,
W7 500m~600m A2l¢ 600m~700m 72
AYoNA 5] AF7t 4o AFE HstAh
welg s Hop pAHCRE lE ] $4
A 500m~600m7kA AZAS S 20m=E A&

Astd oY



10 MESZAAT H53H HM4S 2004, 12

stel #HsAT 1 e
vpst 2o

(F 5l He

CE 5) 500m~600me| AMlZ=tA| DISTANCEH 2| A+

3z

2 o AARE | NE A | NE
500m ~ 520m -650.334 | -540.800 |-673.266
520m ~ 540m -141.372 14813 | -189.616

540m ~ 560m 40.345 87.156 31.167

560m ~ 580m 64.621 | 115204 | 478.914

580m ~ 600m 55.191 67.176 96.773

AAAES A MEe] AFS 540m~
S60mel A o) Aol A o] AsE vhA o,
MEAL G A= 520m~540mol A &2
Aol A kel A4 WP g, Aeh

754 7AM0] F¥ olHE 1A JFL 1]
= W9 = AstEgAAe] H7t 540mE
ASHoR ZoHdt

AR, 34 A7) g 9

a7l flste] GIS

A e] olgtE 4L oldel vive
ZA 7FAC 2 HE W= odgko] & Aol

AA skl LAGD_d % LAGNGH WS

fr g ofn

ol

AL ¢all Adjusted-White-Covariance 573
< &3 574] 2] €]
Al B4 A5

AR Eole 31 dE

[e]
=
=
=

A}

[e]
2ye A

i

g

:Jd

 obE BYol ALFE A 4%
102 eom, A5 A% Fo
A ekt webd, Askd Ade
457, JAAA L B

1O
=2
= o}ﬂz A 5T,

1
o

SRR ()
>,\I

ot o W
0_>“|.4 r-?l-'/ F‘j
KO
£ 19 =

rfe
re
-
=,
>
M
1
rit
12
o,
N
oF
E
)
)
E
i‘l

Ful oblE E AAAAES BE B
Aol 4 olERES AsdsIE ofse
Aol 4 MsA Ak e, A

A 24 B HNES ARAE 5 ohe

M

Mg 24T WE 9 4AEY ohtES
AT A L NFOE P Ro] T
w50k & Aol

olBtE A TR A9 A= UnkA
S & dtEE ukel 7o) JiE Zd -5 TER
o] ZAZIA A7t HoldFE JHAd HA|
ggo] W= Ao 7 Ve
A 7AAE A% olRE 71A9 HIFS
Mg B A3}, AaE gAde HevE 9o
E5H 9 dm7A 2y ASH R F
Ak I o] A7 AFE ANAMES o
Hkslsl 7| ok o9 Z)golu Ao s
gl whek JAEe] WS F 71Esdel o

rir

2] &}

[<=]
=

M

1%
i)



a7l golsojor & Zolth

R
ol
ok,

}{_A{
B
e
fru

o]
o,
i)
(m
N
)
N
9

9 E AR elslel A5, %Y 5 AF
N9 54 Frhste] $NT A% B 49
Yol 22 /H4ust SHS $UT & 9L A

B5F - SAF, 100, AR A7 HL ol FA5
ol AN S, TS EA,, A2 A2

3, 21~42

BUE - AET - R 200, LA FARANTE F
Ad7ol FEFANAA A= GF, AGAT,
ATA A25, 9~21.

TR, 000, “obtE A9 A%y G5l B AT

'FeAT, A AR, FRFAYS, 101~123
FRY - 5, 2001, "OhHE S0 12 4R
AT-RRUEAE W02, Feiige

191 ,1998 “shob obste o)
B AT, TREAL,, ABA A3,

B, 2000, “FEZEA WAd HA0] S B
& A7, Aetsta 47T,

AgetslA],, A154, 23, 183~203.
A - 173 2000, “AM&A L3~ JRe] Fohd
A, TR EAY,, ABE A5S, 297~2%.

2% 2000, “alcwlt” S o83 FHaS ML
Hrlol B3 A" =AY, AHA A55, 233
~244.

9_;(./&1 . o]9l7] 1997 “o}jﬂzﬂﬁoﬂ q]zﬂrs} ABz L 7}

A9 24" "TEAY, ARH A3Z, 139~151.

o

o7 - 21971, 2001, “A%E el o}E 7pA
2= g3, 'SEAY,, A36E A5%, 101~110.
- EH - Ae], 2000, “HH(NIMBY)AAo] F

H F A A7}
A Alz%, 151~163.

Allen, M. T., T. M. Springer and N. G. Waller, 1995,
“Implicit Pricing across Residential Submarkets”,
The Journal of Real Estate Finance and
Economics, Vol.11, No.2, 137~151.

Benson, Earl D., Julia L. Hensen, Arthur L. Schwartz Jr.
and Greg T. Smersh, 1998, “Pricing Residential
Amenities: The Value of a View”, Journal of Real
Estate Finance and Economics 16(1), 55~73.

Braid, Ralph M., 2001, “Spatial Growth and
Redevelopment with Perfect Foresight and
Durable Housing”, Journal of Urban Economics
49, 425~452.

Brueckner, Jan K., 1980, “A Vintage Model of Urban
Growth”, Journal of Urban Economics 8 389~
402.

Can, A, 1990, “The measurement of neighborhood

Economic

MAE GF, F=HEAY,, AD

dynamics in urban house prices’,
Geography, Vol. 66, No. 3, 254~272.

Can, A., 1992, “Specification and Estimation of Hedonic
Housing Price Models”
Urban Economics 22, 453~474.

Can, A. and 1. Megbolugbe, 1997, “Spatial Dependence
and House Price Index Construction”, The
Journal of Real Estate Finance and Economics,
Vol. 14, 203~222.

Evans, A. W., 199, “The Property Market: Ninety Per

Regional Scence and



12 MEEZAAT H5A HM4Z 2004, 12

Cent Efficient?”, Urban Studies, Vol. 32, No. 1,
6~21.

Huh, Serim and Seung-Jun Kwak, 1997, “The Choice of
Functional Form and Variables in the Hedonic
Price Model in Seoul”, Urban Studies 34, 939~
998.

Mendelsohn, J., H. White and R. Davidson, 1984,
“Estimating the Structural Equations of Implicit
Markets and Household Production Functions”,
Review of Economics and Statistics 71, 673~677.

MacKinnon, G., 1983, “Test for Model Specification in
the Presence of Alternative Hypotheses; Some
Further Results”, Journal of Econometrics 21, 53
~170.

Meesser, K. and H. White, 1934, “A Note on Computing
the Heterscedasticity Consistent Covariance
Matrix Using Instrumental Variable Techniques”.
Oxford Bulletin of Economics and Statistics 46,
181~184.

Mills, Edwin S. and Ronald Simenauer, 1996, “New
Hedonic Estimates of Regional Constant Quality
House Prices”, Journal of Urban Economics 39,
209~215.

Olsen, Edgar O. and David M. Barton, 1983, “The
Benefits and Costs of Public Housing in New
York City”, Journal of Public Economics 20, 299
~332.

Parsons, G. R., 1986, “An Almost Ideal Demand System
for Housing Attributes”, Southern Economic
Journal 53, 347~363.

Pogodzinski, J. Michael and Tim R. Sass, 1994, “Theory

and Estimation of Endogenous Zoning”, Regional

Science and Urban Economics 24, 601~630.
Quigley, John M, 1984, “Nonlinear Budget Constraints
and Consumer Demand: An Application of Public
Program for Resident Housing”, Journal of Urban
Economics 12, 177~201.
Rosen, Sherwin, 1974, “Hedonic Prices and Implicit

Markets:  Product Differentiation in  Pure
Competition”, Journal of Political Economy 82, 35
~5b.

Roberts, S. A, G. B. Hall and P. H. Calamai, 2000,
“Analysing forest fragmentation using spatial
autocorrelation, graphs and GIS”, International
Journal of Geographical Information Science, Vol.
14, No. 2, 185~204.

Thibodeau, Thomas G., 1989, “Housing Price Indexes
from the 1974-1983 SMSA Annual Housing
Surveys”, AREUEA Journal 1(1), 100~117.

Thibodeau, Thomas G., 199, “Housing Price Indices
from 1984-92 SMSA Annual Housing Surveys’,
Journal of Housing Research 3, 439~487.

Thorsnes, Paul, 2000, “Internalizing Neighborhood
Externalities: The Effect of Subdivision Size and
Zoning on Residential Lot Prices”, Journal of
Urban Economics 48, 397~418.

White, H, 19380, “A Heteroscedasticity-Consistent
Covariance Matrix Estimator and a Direct Test

for Heteroscedasticity”, Econometrica, 48, 483~

500.
0 H s 200449 88 31
1R el AR & 120044 9 13
Z SO 20044 108 26



