TEAT A55¢ (2007, 12): pp239~252

ARLEAS B AL 317} ofshEsAe] mlA g
20044 O] OlHETA F571E FHOR

Impacts of Education Factors on Apartment Prices

DT Spmcie A%l REEAT
Property & Portfolio Research, Inc. (US), A4 <A7-A(#1412h
o]l

505 BRI TAE AT

[e]

FRH0: SIMPIRFEY, usdill, AUSAY, OHEIS

I
N

I A&

L A3 A AwAH ) w8837 ofsher}d 23

1. 3]AEEE o83t

_ﬂo
r (
o
i
o
&
q
=,
d

alo)
o
i
o,
He
b

ML
)

IV.

NAz 4 32

=
m
rt




1=R=]

T

and Zabel.
_‘{
S|

o 2

o

Aelo] glom, o
Downes

=
-

2 A7)
1999;
t}. Black(1999)&

Be
tH=(Black.
2002; Figlio and Lucas. 2004; Reback. 2005)
HojF

=
=

]

Re

o) QoI aFelzle] H54}2e)

A g

il
g—r

&

7H4

1=

foiet. el olatert

1o} o}

K9]

3

T
=4

L2573

}-

7
=

[e]
=

}

A
o

SECAY

|
Ho

S

3
o ofst

TEAT A55A (2007. 12)

L

249 o Yopr iz Aol 3

L M2
opfEZ}
=

K9

2

el

Sk

L
s

1t} Reback(2005)2] 1ol 4

S

1%
w1

13
of

o

9=

o] §o] o]F

=

139t} Downes

P

R

i

Re

9]

[e;

Q_‘c]
& o, A
A1l o

Ak A

T

k<)
T

[e)

L

A,

1_.:.

O

Qo

Fuete) s

o} =] Alglel A= skdAd A
(Gibbons and Machin. 2003).

F-sr1 o] Wol st
and Zabel(2002)

Alel] =

H7F = <jolet. 7

she el siel

S

|

Ho

oleR= 71

A

o] 2 2L glof o]Zlo] 8

7] W

o]
S

2] 3

A

~

AR Aol Lehk A
she] a7} obshEstA 4

= =
- T

o, A= o

hud

3+ g

TRt ARRLEA I} 1A tol] o

94

o

=

<ol
Ao
= A
ol oJw

—L
T

o]
oA
5

)=

w1531 o7}

55 UPe=E 2004100 A

Azt

=
pi

A
o}, 3, o}sEs}Zo)

=
=

]

kel
=4

L

A 4B Wshe] ofshEr 4

200613 Afo]9]

ofR.7]

}ua_

K9]

olgl= Aal(77 ™. 2007; OECD. 2007)7}

NELEES!

L
7]
ki

L

719] AH(ETE7F. 1992)01] <]
Hel Aoz Yeptth

o

=
WA el iRt A5k

Ak

}
o

#) opgIA|e] j§7} FehAe] 2 o

[e]

A= Qe

hud

o]
3%

o]

O;

i

Gt - £4194(2005) 9] A7 A]

of o)
)

=
=

1



autoregressive regression: SAR)
o, RF7o) ofshErL A A5l
%< WA, vek ek o
o7 FoJulgA|o] thel} w=olatarzt
74 sk FRed H4A5E B,
& Aol A4 ws el
Soleloiry. AL
o &, 1ejar wSAdehe AL3sH 100989
S0 GANGE A185

Hiad Wesst A 248kl

Z4sion

AREAA B A oltE e VA 9% 3

Il MET} 212 MEAIRIS| B}
olmEyf gt

o1 A o FAME(obs to employed
residents ratio: JER), =4l SAAR] 5714
A, 200414 2006119] F7HER AAdsialtt
(<3 1> 3x). o] FollM Aed A= A%
o) efe|A oA st A5E JAISH FolH,

Sx (s, A, 95el) 2419 §7




o

4 TEAT A55E (2007. 12)

1 =MAES ot #EEA

ws A& Lk
ol E7}AA| 4 W23 7H&(2004. 6~2006. 6)
DI RHETAIE 08093) | i ooy - e i el S7H
A
FYFATAN L 13~184917)
- SFA ja= =Sy S e] SEAMZ=0] Z7)8
A AL o aoadd e Ak T
gt
I3 B A )
7| Aans
JERH] & SIEISES AFA o A= nlEe] S7HH(2004~2006)
EaEA | manld BRI @) | OF 10008 el Sl St

AL AQJslSitt JER= A9 Flo) gt 2]
2 AAFSCH Cervero. 1989, 1996). 717 =,
o} EZARGE Het 15.5% A5 on, At
FI=9] 78-S 9.4%0] o|2E=d|(<E 2>

5
Fx), ol Al APgo] HnbH s Yl

3 OH}EJHX|e S7HE0AM &9 87l XY

BEo] 9188 ol o | A seduas TOF
oA AR 445 Eo] 7K 2 7Y Aol B R
MEA METF| 32% —15% 13%
2 AMES Sra #EEA A 28% ~30% ~9%
2 B | FZWR | | A B 28% -13% 31%
ofETIAA G STHE 15.5% 13.9% B2 25% 155% 20%
Mt AR Sk 0.3% 60.9% QFFA] BT 25% 156% 18%
AVt FedT STk 9.4% 9.2% AEA] B 24% —-22% —2%
JERHIE S7H —2.4% 8.1% A S 23% —-22% 12%
AT S7HE 11% 4.6% AEA ZFET 22% -1% 24%
Tanyd FAR ST | -27% 9.8% AEA] FHF | 20% —21% 15%




ARLSAPE B WA I} ofatEZA] w4 5
T2 2 OMIET KI5t MBCHEAY 40| waiA
By 2
180 | - 3.0 | 180 4 r3.0
2.7 2.6 ‘ 171.2
170 - 2.4 170 -
L 2.5 ‘ F 25
160 - 2.0 160 ‘
2.0 2.0
150 150 ‘
140 146.2 1.5 140 ‘ 1.5
130 - 130 |
- 1.0 ‘ 1.0
120 - 120 ‘
L F 0.5
0.5 ]
110 {1029 Sy |
1121 |
100 . ' . 0.0 | 100 T 0.0
200439E  20053E  2006%HE 20073 2004335 20053HIE  2006BUE  2007IE
Nz o
180 ~ 3.0 | 180 - - 3.0
170 -
e 2.5 159.7 | 2.5
160 160 -
‘ 2.0
150 r20 | 450
140 - 1.5 | 140 15
130 130 -
F 1.0 5 - 1.0
120 120 -
L L o5
110 05 ) 110 | 1035
0.4
100 + 0.0 100 T 0.2 T T 0.0
20048EUE 20058HAE  20063HEL 2007BUE 200433 20058HAE  2006UL  2007EHAL
&0
180 - - 3.0
i ) ol E |4 (62)
L2s
i 4 - QU 238100 BEM SUR ARES
2.0
150
140 1.5
130
- 1.0
120 -
- 0.5
110
100 . T : 0.0

20048 E  2005BHALE 20068HE 2007EHAL

A Foll A 7P 13 F419] 5 o] A=
A FEA(FAYR. 109 18U} 7|Aholel= A}
Aype e wigto 7 giAd 4= Qi) Bgal o

e Gapt A 20019 o5l skt by

o] tjelol skl 2005448 7M. A%
@A) v gashgiont, ohtestAe st
£ 45AE fATH<TY 2> B2, ol

W), AEAle] 3443 WS} o HEA A ok

e



o

6 =EAT AB5H (2007. 12)

Apol7h Uiz FAIL

1. 2SS 0|28t BEkn}
OlujEy|249] Ak B4

8 A)998] ofst=rta) £2j9lo] QA9 ot}
2ol Qjghe m2Ick & ), ol A2)a) el

autocorrelation, Moran. 1948)2] ZwojlA &4
g = Qlrk Sl = RS el S HE
B} o] Aol H Tobler. 1970)= A2j& gl
Aoz AFslst s11A7] 33

e AL ) SAGE 01831 A

offt

715k 2 PFHAIE Fall Aeletk(Bailey and
Gatrell. 1995; Lee and Wong. 2001). ¥ =F-ol|A
= K- (K—nearest neighbor) Wi} <
7 AIEZ O] =(centroid) AElE o83k WS
olg3to]  RIZESA| A (spatial
matrix) & TFEITR). F 7HA] 9] 7R A| A
£ ARE31e] Moran's 15 o8-8 377 VAl
E ARksilth A4 2449 el wet g7k
A7 Vdke] Aot oA el eA] SAze R
A, ol ItETFA o] s AIWIE 7= 37 |
7} o= AR AT} Moran's T 9] 342

o3} 2o

weights

1 1

nd) Y w2, 2)

i=lj=1j=i

WYz, — 7)?
i=1

I=

Dz, R
=" IREAA W= Ezwmﬂ“

i=1j=1

I5 Moran's 19] #ko] A= A2, 2|4 o
2 7R A97|El= ol ETEA Wsle] o]
AR, A4 o=z de] Woixl A Hue] <

743 Aol S E 2 (7R 2007), 22 A
Ao ollE7}A Wslrt AAX| el JgkS ot
Il B7)E 3lEt)

Moran’s [ HIZEE 73l 7k Ad3to] E4)

iks|A R o] <2 1>3) Prpd, F7HEARY
2 1A 9] 714 W4=(adjacent—mean variable
CpWY)E <A 1>9] 30l H7KsE <A] 2>9} 73]

%d4E 4 UK Anselin. 1988).

2) BUAG BY, oMETA) JF FEF A5 AEROER tiAFT:



LA 2 WAL ofShEA A Tl 9 7

38l 3 OIEJIAR|S 57189 7KP|AR HAE TFEARERA oY 7] FElR 4o
Moran's T T &=, olg 501, ol| AAAE ol
ol 91713k 1Al vsto] Azl ol
05 & o83l I AE ANk 7Y,
<13 4>olA1A A olele] Ao
0.3
2 09] 7FeAE 7HA AL, AAIAE o9
0.2
e AAzle) A5 73 5, 9o Fol
0.0 : : , , , , , | 19] ¥%=(row standardization) T/3%F
2 4 B B 10 12 14 16 T;]'
e T '
: <2 2>2] ohlo] el 717} pwvE
Moran's 1
. W <4 3>0] Lherk
0.5 -
0.4 - (I-pW)Y=Xb+e =+ -+ <2
0.3 4 3>
0.2 -
] J7)oA, (1-pw) ©] Ja)o] ZAJ5
0.0 T
7km 10km 12km 15km 17km 20km 22km  25km e <] 3> <] 4>¢} o] Ht,
A 7+ A
Y=U—pW) 'Xb+{T—pW) ‘e
<2} 4>
Y=Xb+e <]
1> (I-pW) 1= ¥ a9 spatial multiplier)
Y=Xb+pWY+e <2 E oueh, XWo] Al SR EelM=
2> (I—pw) ™' o] FEE wjA| A} wf2br] X2

oJ7)0l|A, p= FXHAITE ARlekaL, Wi 2

JBl 4 XY 72t AHZ|E Of

A= pW) ) BRSSEI - p) S
Ealq A Aoje] Xuigel TiEo], W BFEA

8¢ ZEUIEAIel 23

N-km O]LH2] Al 27t AH2| (0 = N-km X3} E= Z2|KHM)

BT HEF BDR ... DU

zeT 0 3.8 47 wd 0

e 3.8 0 8.2 ces 0

T 47 8.2 0 Sa 0
0

OUA 0 0 0 0

A 77 HE|E 7|E2 & row standardization

ZE97 MET Sa cen YA
48T 0 01654 01322 eee 0
HEF  |0a9s0 0 0.0912 e 0
£07 (01989 01149 0 Su 0

YA 0 0 0 “ee 0




o

8 FEAT Ab5H (2007. 12)

aFedgie] o ETFA| ks wXARE o

2 olETA 0] w7 9IS = Tk 9k
SR ES WAL B A HoR oK e 7t
uzpste] s 2|99 ofntETAC] thE A9
T} o] @o] A 4= Qlrk 1dd] 1 A|H o= o]

AdES ik, oz oMEﬂﬁﬂ a5l
o [o}

Aol e A = ok 2 =
o

Az ot

72z} o) SR 2ol 3~674 xw

AL AR, olEd 9l Qe <)

|
Anks] A o] Aol o, AM2uiEHA Aol
Z7he oltETA Aol frojuldk Jake mA|
A gFeth duhugshelae] F7te} JERO] S7t
T 5% oo, 1E]ar A of FRA7] &
7R 10% frela<ollA, 20041 o] $-9] o}ukET}
7 WskE Awshs 0= YERT
FA G AR TR ALl we)
I A3} geAeg, KITHU(K=2, 3, 4, 5, 6,
7, 8,9, 10)3 AlEZo|=A2(7, 8, 9, 10, 11, 12,
13, 14, 15km) S ©] &3+ 187149 28-S HIAE
3k Azl <¥ 5>} <F 6>l Y KH2we] 73
5 2NN, AERo|=72]9] 4-9- 8km K& o] 7}XL
o AREE Bty dvk¥es =HS-
(Log  Likelihood)& ©]83dhk= AIC(Akaike
Information Criterion)”} #Asl== 30| A
uﬂeﬂo] 7}7(]— Ej.g_ v,_a‘ﬂ_g /L_]EB}S)
HHrgoz My 2NN(two nearest
neighbors) &3} 8km 2&e] 71217324
o] ARz <3E 7>l AXERATE 2NN EollA =,

B4 UUB1AEMO| At

R—-Squared=0.4046 Estimate Std. Error t—value
(Intercept) 0.1047 0.0310 3.3730
Ml 345 S 0.0180 0.0330 0.5450
A Skl 7k 0.6652 0.2767 2.4040
JERZ7H: 0.8670 0.3143 2.7590
TS 0.9483 0.5238 1.8100
Loy SARRE v T 0.0203 0.2239 0.0910

3) AIC = 2k — 2In(L), 4714 k= Bg9] Fy L& $%
AolAe, mEge] o] Follth

3H=(Likelihood function)th. e 23771 S5 AICY] 4o



AJLA

)
el

5} oltEA A A 9 9

E5 S7RPISHZEEO| MEx HAEKEZE 7H5R)
H2A AQY /A5 2NN | 3NN | 4NN | NN | 6NN | 7NN | 8NN | 9NN | 10NN
Log Likelihood | 40.5968| 40.5758| 39.6455| 38.5632| 38.1242| 37.3276| 37.0853| 36.9481) 36.1813
AIC —65.1940| ~65.1520| ~63.2910| —61.1260 | —60.2480| —58.6550| —58.1710| —57.8960| —56.3630
B 6 S22 MEe HAEMEZRO|EAE| TKSA)
il Ten | 8km | 9km | 10km | llkm | 12km | 13km | 14km | 15km
AE=Z0)= A
Log Likelihood | 39.0475| 39.7827| 38.5969| 38.1720| 37.8193| 37.2492| 37.1658| 36.9912| 36.6106
AIC ~62.0950| —63.5650| —61.1940| —60.3460| —59.6390 | —58.4980| —58.3320| —57.9820| —57.2210
dutuigshedape] S7HEo] 1% ERIE szobd ) RIE Sk w) oplEIFARE 0.45%9F
10% frej<r Oﬂfﬂ oIETIAA ] STl oF  0.64% SVIRIE ITEEE 10% relaEellA
0.4% "3, A7Hd7dEC] 1% EIE S7H ) ORIEZFAAIFE oF 0.9% S/

OlHETFAAG] F7HES F 0.84%7} Stttk
JER 372 5% o)l 1%
OfHET}AX| O] FTHEO] OF 0.49% EolXIth
8km R&IME 5% ol
S7H# JER S71Ho] ol kEZHA
3RS M)A Ao R vehdt), o

MO|E 57]_/\]

»J—L»—— ¢}

o Angrale

ool

727}

¢

o2

A 3

—[‘7]' 1

R

A3 ol A &
= A Haol 3l A2, 2NN E&ollA
A= 0647 7)12H

+0.61, 18]l 8km

Al oK Lambda)

L} ofi= oftl A|e] o ET AR F7HEo] 9
7 27 A 37t 61% F= 8km o) | 3]

=]
64% Y=o

B7_S7EF2Y Al

o1
J%a

FO 1l

| el I

R A elnlgi), 370

. HZAA 9785 2(2NN) 9] 2t FAAE 8km

T Coef Std. Erro z—vale Coef Std. Erro z—vale
(intercept) 0.123 0.037 3.318 0.114 0.042 2.732
Ml 345 S -0.007 0.023 -0.321 —0.004 0.025 -0.178
G T S 0.398 0.209 1.902 0.450 0.215 2.090
JERZ7H: 0.494 0.227 2.180 0.641 0.237 2.704
AT 0.845 0.449 1.882 0.904 0.473 1.912
Samid SARM] STk 0.091 0.134 0.672 0.037 0.125 0.229

Lambda 0.608 (p—value = 0.00062715) 0.644 (p—value = 0.00151)

Log likelihood 40.597 39.783
AIC —65.194 —63.565




3t

ol

L

L

,«70)

o

o~ =

2 )7 Rolt}. e} 37 Aol o

<
T

d],

p

L

o] o} 5% Hop]

Moran’s [ HIZES] Ay}e} 2

oPge] 31

TEAT A55A (2007. 12)

p

L

10
o]

%

[e]

mge
s
(el

oA

Els

w0} vt

2

aL

=

L

S

o)

AR 1
]

=
=

[

=

7H) =
279

o

o] eppanol o)
ol 7

o~ =
T
-
R

=

o] 254k 73} w7} Aol

W Aw] Alofe] 4

14

]

o}k 7}l

|

H|%
A}

At 9
CIFS
=0
=21

o 2977 S9] #AH e Sk, ofe)
17} ofstE Zh2
_Zr

(A 24
2 o® LHERsiTE

o] 54
71 R ol

F7Heo] 4550l o
o) Wiz

o

Ao T AP o=

7+ Q1

o] wolA] ofstErbAA

L

=

dl, ]

obskEA1AA)

717} optEZFAA]

o

=

el 8Tk} Aag A

o}, AlA, JER
ETA gl ot

94

o rel)g

{Jo
»AO
T

1.

o] ofkEs}

A A

7Fe7dol v
ofe] AlmAlolA B

K9]

2]
=]

]

bz
1

=

-
s By
sk

OOE T

wpgoR A AAE

E}
l
=

EESIE FEgt
=

D 701—1/1—

=

g A,

et} web

0

A3
o

-

=

o AN 3

o

WEFYHS(input ), A&

©
L

H

B 9IT.

RV
7

AF
=

A2}

o

<0

J-37

9

3r

9

_

3} ofstE 7}

el
0

X

L
s

N

P ol 4

[
=

A3 H<9=(output ) 2kl

ol et

€

Jo)

S
A

B Aol vig- Al

Jo]tHDownes and Zabel.

o] Zel| tig Ax.e} o]

2002). Wb



of A5l o] gl=dll whall, A7 JER
7S 5% H= 10% frefaollA] fromlgh <
g Belvk vkt - 23FE(2006) ] A H
F-srbtA o] g Al71el w2 A Adsshs Al
ol Ao 5o digt 7]d) 5o sl ws o]
olo] Tk Q9lEo] o] A A8 7FsAde] 8l

A 2 o] AAels FYet Wt

= PRItk 22, A9 s lse] wAldl A3
sz 2|9 o}mtE 7HA o] ek Als on| gk
TSR G 1sSsT P @ ol FolAE
-l (mixed—use) < A vl A 71
e A 0w A FAY S, =AAT
o AP IAAIA 25 31
oA Kt} A&7Fsek TS 5
L o A R

N o g
of oy ot
N

ox

s

)

olf

Of
r
)
AC)
Ll
rN

—
ol
ﬂ_r'
Py
o,
=

i

09 AL B, BEg 5
3 A ol

3 o] AL thew 2k A 7t
Ae A A ow QF Aol Ao o
2w, Alage) PEA el vha gake
FEAR, $ ol ofat AT Bgoln], HEN
44719 oREA Be % o]9)e] WiE
(1A B A5 Aahel el vt
7h 2k Wb gl ufehs SR A
8 AlgoleR: A 2 The A%l ol
sromH Aol A4 e e sk 43

=
o
)
4
)
o
2
)
i)
o
il
N
k1
il
-
X0,
“T,
oY
u:i fo 4

AT A B KA olshErN A WA 9 11

78R, 2007. “7F A Go] olHETLA W7}t A=l mAE
g, ZEAE AP ARZ. ppl3T-161.

I} - 3. 2006, “wLH7G o] FEIA el m|X|= .
AAH7IAT Al6D A3, ppld7-163.

w4 - AT 2004, A TGN EZE o8-8 A& ol
E7NAASG el #d A SEAT AT
pp125-140.

B - A - Bl 2003, “FXABBARG S 043 of
HETHAI} FEIRAP. FEAE AR AlSE
ppl15-125.

Bt 1992, “Shite] A3} wAdo] FEPZHAel wX|E &l
AT A AR AT Al
Pp91-106.

AT - BT - Y9I 2006, “W 0] ol9fE F1Ad| m|H|

= 9. AAAT A24D A4Z. pp99-115.

A F] - 0189~ 2002. “ALE|H] F=FBel FXHA B AEC]

AL, =2 A2 3tE)A] AIRH A3 pp270-279.

Zlog e - A1, 2005, <3G 0] FETFA nX| = F

T AT A eA] o EAPES FA0 R FEA
T A3 ABZ. ppl25-148.

Z z o) LA~
Y - OIE WS 2008, “FUEEA

oy

g LET A=A of

HE 7HA9 #3F @ AAT Al9d ABL.
pp61-89.

Anselin, L. 1988. Spatial Econometrics: Method and Models. Dordrecht,
The Netherlands: Kluwer Academic Publishers.

Bailey, T. C. and Gatrell, A. C. 1995. Interactive Spatial Data Analysis.
Essex: Longman Scientific & Technical.

Black, S. E. 1999. “Do better schools matter? Parental valuation of
elementary education”. Quarterly Journal of Economics vol.
114, no2. pp577-600.



12 =EAT A554 (2007. 12)

Brasington, D. M. 1999. “Which measures of school quality does
the housing market value?”. Journal of Real Estate Research
vol.18, no.3. pp395-413.

Cervero, R. 1989. “Jobs-housing balancing and regional mobility”.
Journal of the American Planning Association vol.55, no.
2. pp136-150.

Cervero, R. 1996. “Jobs-housing balance revisited: trends and impacts
in the San Francisco Bay area”. Journal of the American
Planning Association vol.64, no.2. pp492-511.

Downes, T. A. and Zabel, J. E. 2002. “The impact of School
characteristics on house prices: Chicago 1987-1991”. Journal
of Urban Economics vol.52, no.1. ppl-25.

Figlio, D. and Lucas, M. 2004. “What’s in a grade? School report
cards and the housing market”. The American Economic
Review vol.94, no.3. pp591-604.

Gibbons, S. and Machin, S. 2003. “Valuing English primary schools”.
Journal of Urban Economics vol.53, no2. ppl197-219.

Lee, J. and Wong, D. 2001. Statistical Analysis with ArcView GIS.
New York: John Wiley & Sons.

Moran, P. 1948. “The interpretation of statistical maps”. Journal of
Royal Statistical Society vol.10, no.2. pp243-251.

OECD. 2007. “Policy Brief Economic Swurvey of Korea, 2007”. available
at http//www.oecd.org/dataoecd/26/50/38796389.pdf.

Reback, R. 2005. “House prices and the provision of local public
services: capitalization under school choice programs”.
Journal of Urban Economics vol.57, no2. pp275-301.

Tobler, W. 1970. “A computer movie simulating urban growth in
the Detroit region”. Economic Geography vol.46, no.2.
pp234-240.

< 2007.1026
A1Ze): 2007.1031
TY: 2007.11.12



AR A B S oltEe WA 9 13

ABSTRACT

Impacts of Education Factors on Apartment Prices

Kyung-Min Kim Doctoral Candidate, Graduate School of Design, Harvard Univ. &
Senior Real Estate Economist, Property & Portfolio Research, US
(Primary Author)

Yang-Won Lee Postdoctoral Researcher, Center for Spatial Information Science,
Univ. of Tokyo

% Keywords: Spatial Autoregressive Regression, Education Tactors, Housing Price Index

While the Gangnam areas have experienced enormous increase in apartment prices since
2000, many people believe that education factors (increase in education performance and private
teaching institutions) make an impact on Gangnam’s price increase. Spatial autoregressive
regression is used to analyze the impact of education on apartment prices, accompanied with
Moran’s I tests for the existence of spatial autocorrelation.

This paper concludes that 1) changes in apartment prices affected nearby areas not
nationwide, 2) lack in information about education performances can distort market participants’
decision, and 3) rapid increase in apartment prices did not stem from education factors. Rather
than controlling prices by copying Gangnam’s education environment onto other regions,

improving other regions’ mixed-use level can be an appropriate strategy.




