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Spatial Panel Analyses on the Relationship between
Internet Information Searching and Apartment Sale and Chonsei Prices in Seoul
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< Abstract >

This study explored the relationship between Internet information searches and apartment sale price and
Chonsei prices in Seoul. Naver Trend data was collected using the keywords "XXX-gu apartment" and "XXX-gu
Chonsei" targeting 25 autonomous districts in Seoul and for which relevant apartment sale price and Chonsei
price indices were obtained. Because the data set possesses geographical attributes, it was possible to
examine Moran's-I of error terms for ordinary panel data regression results. The study verified that the panel
SAR model was appropriate for reducing the spatial correlation in all models. It can be concluded from the
estimation results that Internet information searches about apartments have a positive effect on apartment
sale prices but that information searches about Chonsei have a negative effect on apartment sale prices
although Chonsei prices seem unaffected. The relationship between district-specific Internet information
searches and apartment sale prices can be described by the spatial spillover effect. Analysis of this effect
reveals that the sign of the indirect (spillover) effect differs from that of the direct effect which suggests that
the apartment market between districts is a competitive market. The indirect effect of Internet information
searches is larger than the direct effect on apartment prices.

In conclusion, this study suggests that Internet information searches related to apartments and Chonsei
have little relation to Chonsei prices, however, it has a significant effect on apartment sale prices.
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key word : Internet Information Search, Naver Trend, Apartment Sale Price and Chonsei Price, Spatial Panel
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overall 0.005 -0.034 0.055 N = 2200
APG between -1.49E-04 0.001 -0.002 0.002 n= 25
within 0.005 -0.032 0.054 T 88
overall 0.007 -0.053 0.038 N = 2200
CPG between 0.004 0.001 0.003 0.005 n= 25
within 0.007 -0.054 0.037 T = 88
overall 28.181 0.000 100.000 N = 2225
n_ APT between 42127 12.420 6.250 61.655 n= 25
within 25.417 -12.364 135.877 T= 89
overall 26.546 0.000 100.000 N = 2225
n_CP between 37.708 8.722 10.672 49.740 n= 25
within 25133 -9.315 127.036 T= 89
<E 4> TI T2 7Y
2 Zddag: 1) APG CPG n_APT n_CP
Ho: Unit root (assumes common unit root process)
Levin, Lin & Chu -5.036xxs 8,97 1% ~6.618xx ~10.808++
t-value
Ho: Unit root (assumes individual unit root process)
fm, Pesaran and ~10.050%+ ~12.687%e 7.3320wx 7731w
ADF - Fisher 202.122%%% 265.129%xx 148,538 wxx 153.335%xx
Chi-square
PP - Fisher 303.795%xx 412.792%%+ 245.397xxx 193.924%%x
Chi-square
Data Information
Cross-section 25 25 25 25

= i pvalue *p < 0.1, *x p <005, *»** p < 0.01
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M3t A2 MY APG W CPGO) AAY AR A7

0 O9l2 AN AT RE U PUolM 2 WA S AASIACE ok B4 WA A AT
W2 U9lTo] EAGHE AR HE 1% So8F0] 02 Qste] Uehd 4 9l Ho(biased) 24 17
A 717k Qe € 4 ok &, 2e TE Alee sto] 24 n3lS MAs}r] Qsto|ch B o qLof| A=
thel2o] EAJSIA ehe P AZIY AR YS Bl AY AT 282 9lstel Cumby and Huizinga
2 4 At OEbA ojf AAEE AE 244 E (1992)7F AIAISE W2 AR&SE=T, o] g2 Al
BEO AR S 71 G @A aE ATRE Al 19 Ak&o] o] £ ol that ARt g ol 0(zero)!
&sto] E4& AAlskt X2 &Holsto] A7|AHEAIS x%o}u u}mo]q atol

<H 5> AAE 2p7|dEd 48 2

A|Zp HQIO|| CH3F RP7| AR A E2 A|2PE R7|AREA HA
(q = lags, Ho* g=0, serially uncorrelated) (g = lags, Ho: g=0, serially uncorrelated)

APG autocorrelation test

lags chi2 df p-value lag chi2 df p-value
1-1 1147.249 1 0.000 1 1147.249 1 0.000
1-2 1154.764 2 0.000 2 340.020 1 0.000
1-3 1155.694 3 0.000 3 164.266 1 0.000
1-4 1155.709 4 0.000 4 89.880 1 0.000
CPG autocorrelation test
1-1 865.579 1 0.000 1 865.579 1 0.000
1-2 875.089 2 0.000 2 243.666 1 0.000
1-3 875.558 3 0.000 3 103.073 1 0.000
1-4 875.744 4 0.000 4 44.994 1 0.000

n_APT autocorrelation test

1-1 1412.723 1 0.000 1 1412.723 1 0.000
1-2 1472.709 2 0.000 2 529.991 1 0.000
1-3 1493.970 3 0.000 3 328.639 1 0.000
1-4 1494.819 4 0.000 4 219.004 1 0.000
n_ CP autocorrelation test
1-1 1412.203 1 0.000 1 1412.203 1 0.000
1-2 1430.567 2 0.000 2 468.209 1 0.000
1-3 1450.235 3 0.000 3 287.556 1 0.000
1-4 1460.862 4 0.000 4 212.707 1 0.000

= 1 ¢ Ho! disturbance is MA process up to order g
2 : Ha: serial correlation present at specified lags > g

4) Im, Pesaran and Shin 242 HZ I ADF(Augmented Dickey-Fuller)g& AFESH 5 HE T-bar E42|& AstE HAIS F
1 /2, Im, Pesaran and Shin2 HEZ= T-bar £7|%| CjAl0] AR HEO|AM G F8H¥02 Uzl W-EAX|E Arﬂz* A
HA|(Im et al., 2003)5tL Q0] &2 HAZLME= W-SEAHZ|E HA|SIHCE. E3H ADFR} PPZ xgg Fisher's Chi square SH 2| & At&
o THZ -2 AASHH ECHMaddala and Wu, 1999; Choi, 2001; Hadri, 2000, ZICHY - M, 2014). I T2 Aol of
Bt 23MQl Ateh2 Baltagi(2005)5 2r15}7| HERTY,

% S o o
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BEMIAT H22Y A1

AL n_CPo) tiet 1R[oIA AXP7ER|S] AIAID A1/
N A Aute <® 550 AAlE upe} 7t
AAG AP7|ATA AX A, B E WAL (9%
oA AIAD AP S e JloR &)l
Hoick &, ofmtE ujo} ¢ MAI7HE WEE,
Yol EAE xp2 g K70 oJs) JaFe w
AAG AP1gRdel EREE HAT & ok ol
A 2 Aot my Ao dold F4 W4
APG R CPGO) AAZG A7 1A S
o] B8 U 54 W] Az} ¥4g mesiuAt sio,
SA Pelolq £ Wi A W
=X oy PAsHIRL sitt o
= 12 A8t sinl, 52 Wael AlRlE 2412
Fgstaat shedl, ol RE WS04 47}
R B% A|AD Rp7)AFA o] _,_xﬂo}g 7}1 og &t
dout, By Ao Qo] 7IaA FAARI A
AL 5 =S ARE Pl 5 =
tAR kol t— 100 t— 47kx] A Zholl <jall &

o HvA
S Wby 9lh AR A, B4 w59l ofufE “H“H

RA7HAC 1&F AJRF20F A& st AFS w0 ZhAa
A AobstalAL stdon], dWbA o g ojatstr] A of

Ay a — LY
520 wao) ARHE 1R} 9 23 AL Sgelltt
oo, & Hojx AZ £AL 9jsto] MR W
a

i 2 u;% P OIS ol 7] & 7ie]

2y RRoA 51
Val
a

ol “ofmfE" ZiAtole} “FAH" Aol 7t & Fje] A
ol vjxle AaFe 2l - ulwsty] ggtolct
APG;, = o+ BAPG,,_, + Byn_APT,,

+Byn_APT;,_, + Bn_APT,,_,
3 (2)
+B;n_CP,+ Bn_CP,

+0Om_CPy 5 + v+ iy

F
o
¥ Y 84Ea3

CPG,, = a" + 3,CPG,,_, + Byn_APT,,

+ Bsn_APT;, |+ Bn_APT, ,
Al (3)
+ Bn_CP,, + Bsn_CPF,, 4

+pB8n_CP,_ 2Jrzx +,u”

[©]
-
ol
S5

oA HHL* 7HKﬂ s

=
as Yehds vt 49 %éﬂ FEIAE A=A

ol k.
=
2_::
o
i)
i)
.
ol
rE o
4>

N

i}

S
=
2
X
NEE
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it
2 of
rE
>
©
o
rd
rid
)
i
T
Do)
)

P ope
Ra)

o e
—[oJEEo_uJEO_LéﬂoZ“.ME o o oX

=

o 7 Akt Ao FUshA Tk Y, 1,7t A
2ot UTAZ 2 kel SEaT 2P 2
ZAgol @ 0|0, AFan RYuchs
av RYoz 3T g Ux| FYFL A €
(Baltagi, 2005; Hills et al., 2011). Tt2jA] & ﬁﬁl
A 2y 8y Fgxlet AEa T By

R|9] &fo]2 tato], o] xfo|7t M AAQIA] BIHA|
IXE =felsto] AAA Afo]l& Uepd Aol 1%
it ngog, vAAA Aol 5 UERE F-20f

=
[

R CERIEE LR EFEREY LR
Agh 2 Avhe <® 6o AXE ueh 2ok,
stoatt WY Al APGE F4UL2 WY A

—

20 As 2F A7t vAIAA o2t HEPEE 1%
FolaFolA 717tsto] 1 ant Bigo] ARt Jlo
2 UEIGon, OPGE 54 W5 o= Al (3)9] 7
Qo= HRIHAS 5% Go4Fol|A 7| 2F5HR] 25t

SEantugoR st Jlo MUY AAS L &
Qlck. ololl ® AP A (2 1YaN BYoR 5

" ﬁm)( M Vi) (Brw=Brp), A7IM B DTHEY 2 A%, Bupe HEEL 2H A%, Vip Y Vip ©
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5 M M2A| OITIE OO} 2 FHAZFA 7r 2 24 13

S A () AR PR 2Halol UF BA = FAUS APG U CPGO] OfE B2 1 SAR
sttt oy 9 37 U SEME Agelact
GE, 97 BYS F4UA BEA EL oA WA, F4U7} APG 2e] SAR % SEM 2
o) DArgY U SYNE MASL ok ST BW W A7 A (4) % A (519 2,
290] A8 Sl Afeot B SUEE A0t
@ olelat AAE JYE A A Hd), ol ol x
Sdel 2o o5 5710 somun ae | SRARG =0 L0 APG+ ARG
=13

= Aol 27t 9] &4 (spatial dependence)

A= . ~ + Bon_APT;, + fsn_APT,,
o] &3t Atz o= EAfst7] i2olct. wetA 3] 2 Al @4)
FS FTof QlojA Tt I rE AHEsHA HWH & +Bm_APT,,_, + Bn_CP, '
282 g2 QX}5o] ZalXo] i A RESS|
g B Fee] =5d/do] 3l&s o] ofxe 77 Y B CP,_ 4 B CP,
At 2E5d 4 ok ojo] & Atoals 24 Tt
o] M&A| 2570 PALE Fe = st Z7t Ahmeh= R Y
B A%t 31 AR E S FAIsH] Y 2HC
<H 6> B2FH Hausman 44 21}
(b) (B) (b-B) sqrt(diag(V_b-V_B))
H4mH
FE RE Difference SE.
L1.APG 0.6918451 0.7024199 -0.0105747 0.0030594
n_APT 0.0000306 0.0000296 1.05E-06 1.22E-06
Ll.n_APT 0.0000149 0.0000139 9.74E-07 9.16E-07
SEHS L2.n_APT -0.0000384 -0.0000395 1.08E-06 1.12E-06
APG
n_CP -0.0000306 -0.000029 -1.59E-06 1.10E-06
Ll.n_CP 3.58E-06 4.65E-06 -1.06E-06 7.06E-07
L2.n_CP 2.85E-06 4.34E-06 -1.49E-06 1.14E-06
x2(3) = (b-B)[(V_b-V_B)*(-1)](b-B) = 12.28
Prob>x? = 0.0065
L1.CPG 0.589051 0.595725 -0.00667 0.002311
n_APT 8.23E-06 6.66E-06 1.57E-06 1.91E-06
Lln APT 3.25E-05 3.13E-05 1.23E-06 1.39E-06
L2.n APT -3.6E-05 -3.7E-05 1.44E-06 1.73E-06
SHE n CP 1.77E-05 1.68E-05 9.56E-07 1.68E-06
CPG
Lln_CP 1.35E-05 1.34E-05 3.25E-08 1.03E-06
L2.n_CP 3.51E-06 3.29E-06 2.20E-07 1.72E-06
x*(4) = (b-B)'[(V_b-V_B)"(-1](b-B) = 8.38
Prob>Y? = 0.0787
2= 1! b = consistent under Hy and Ha; 13 gt 2%
B = inconsistent under Ha, efficient under Hy E&&3F 24

2 Ho: 2740 2ol H|H Aol
30 LLWSHOIM L2 AZY 34 AMRIE 90|, &, LI.APG = APG, ,, L2.n_APT =n_APT,_,
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SEM: APG,, = B,APG,, |+ Byn_APT;,
+ Bsn_APT;, , +pn_APT,, ,
+ Bn_CP,, + Bgn_CPF,, 4

+Bm_CP, g v+,

Iy
Hiy = /\Zwu/m te,
j=1

Al (5)

o), i=1,_.Nolg, t=1, .7 < °ujsiy,
+ 5 7S Auistt). o] i, 7SR E wy
2744 Q17 A (spatial contiguity) A2] BAl &
H R 2A7E RS A1 BEE QIFR o]k
AeJoh= queen WAl 2 A5Gt

Fst, &4 OPGY R@o] SAR ¥ SEM &
2 ZtzF A (6) D A (7)ol AAlE bret ot

v
SAR: CPG,, = pY w, ,CPG,, + 3,CPG,, ,
PR

+ Byn_APT;, + Bsn_APT,,

1
>

+pm_APT,, , + Bn_CP,
+Bgn_CF,y + Bm_CP,

R i U

SEM: CPG,, = ,CPG,,_, + B;n_APT;,
+ Bn_APT,,_ +Bmn_APT;,_,
+ Bn_CP,, + Bgn_CPF;,_4

+Bm_CF,_y + v+,

N
Hiy = /\Zwijuit te,
j=1
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S 37t AH7]1 A (spatial autocorrelation)o]
CHAnselin and Bera, 1998). §toF Z-7HAbo]| A
AHRE B3 AR E 2w 9l
19 3l B@gog RASH E|H A7]ofA et
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d(global) 271 A7 EX] o

=

S|
HmA o2 AR 1 9l Moran's-l X| 52 A5

A, B APE P71 AAIR B 2 2
N A%E o 2 238 219 Moran's-]
SRSt WHOR 2 RYE B AT §
7(6] A

o =
S oE Rgoa] AL

!
ol gt Moran's-I= 4| B)2 2ol 5499 4 At
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oK

F15izke A (9)ef 2k

2 2y

mujo

0|3t

[

[ A

m), B ARl ik AR Pl 1o
],

B = - 5 (9)
qatoF, 7 7} 7190zt E(2) Bt 39 QAR o) AlA
ARl BxE Y+ 31t A7 HdS 72 9|
57 H=tl, o]+ stA R AAG A|ldY+5
APl gho] fARIAS o7 "ot B =, 7 7F
E(N)3ct 2] g3 po] ARAQ Bal 2(-)0] &
ATV S At QuiRA], JIFE A
= QAR ol GefR|l= A& 47 €2 oujgt
th. &, QAR}o] o3t Moran's-17} 7154%k B(7) Bck
27 {9 ol 24 At 31t AP ISEEE SA
SFX] okl Qlo] 4 o]fo & LRI FitF A7
&didol L

OlE{ull &K

HMDE ASA| OFIIE DfOf o HAZIZ 7+ 27 24 15

g 02y e YL, QoYL BE

o BxRE 7|&07 EAXsitHAnselin, 1992).

g SAR, Z2]1 g SEMO| 7 Qxfof thgt
Moran's-1 A A2 AAlstL Q)

Moran's-1 A& At nd@ddg X533e 7H7d
0.268, —0.046, 72]11 0.2860.2 1%9] EAA &
SEoA 1 A7 o] EAllshe Ao =l
o &, 1id 3y 23, ojid SAR 2§, 12]1 mid
SEME g o, oji'd 3]y 233t ojjd SEMO] ¢
o= Tt A7l dol sAE A ¢ar glon, mid
SAR 29| 7420l Moran's-17} S(-)9] £
2= o8 Ueh) 31t AP dol s AE
gl 4 Qo

TES APGo] Tigt By Zztol Qx[Ed
Moran A|$0] AR T = <TI0 1>0] AA] 7+
.t o] o, 71528 E 9] s8(row)s EFERE &, Moran
Alg ARz E AgsHA =g A7loA A=
Moran's-1 Ztu} Afo]7p wA¥gteE <) 1>0f| 4] oz}
A9l 71e7]+= E&3HH Moran's-I1E QU5 &=
g, 349 APGY o, mid 3y =239 BFES}
Moran's-I*= 0.3100.2 Uehton mjd SARS -
0.162, 72]1 ojd SEM2 0.330°0.&2 UERY, <& 7>
o] Aot FUSHA md SAR B oA 3T A7)

—~

1

St 23 Moran's-I 4%

24 =29
zaws APGLIAET 7 E(D) sd(]) z p-value*
o 3y 0.268 -0.000 0.016 17.16 0.000
ojE SAR -0.046 -0.000 0.016 -2.92 0.002
o SEM 0.286 -0.000 0.016 18.33 0.000
2= 17 1-tail test

<F 1> ZFE 2™ OfF Moran YR (F4HS APG)

Moran's | = 0.310

4 & B 7T o8 B M

wom

7B 432

o

1 23486678800 87 &5 4324012548878 480

Moran's | = -0.162 .

Moran's | = 0.330

<I §|H>

<Ij'd SAR> <mj'd SEM>
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S

o] ARG Sl4EASL eoe
M, <® 8> FAWLTT CPGY
29, '@ SAR, T2]il mi'd SEMO] 27 Qx}Oﬂ o
F Moran's-1 A% ZA1tE AA|staL ot AMY ZAxt
FEHLTE CPGRI 1f'd 2] 2 O] Moran's-I=
0.3742 gelw]], 'd SAR 232 -0.108, 28]
g SEME 0.41602 SQIEict. maby E4W47

rok

>4 ro

CPGRl 7350l = 1jd SAR B F-2of 3t 2P|
dol slAE S AT 4 Qo

ole} AL o] <Id 2> T&HHL CPGO| High
7F @y BE3HE Moran's-1 3h-2 AlAlSkaL Qlet.
ol AmEH, 1d g oA 0.391, 1jd SAR &

odh

oA+ -0.167, 228]1 1@ SEMOojlAl+= 0.4355
ERR R Slof, $4WATE APGR! Z 99k SUS
CPG7E 54490 % 9oME 'd SAR Rgo] 7}

o

- O
A B AL SAST UG AAT 4
it

2 Id o|y| B R S 2 B EA 2
WA, £& W27 APGOl 7400] naw =x A}
L <@ 950 AAE vie} Zch o] o, A& Awto]

AAle 33 md 31H Ddat S oA AxE ad
3 29 4 Z2aE @A AAlste RYPE vl
£ 8olstes ohelct

TEUSTE APGY FRole oid 3 2yt &
Ash mid SAR 2§ % mi'd SEMolA & 1 &ut
nPor FHsIAOH, 7P Ags B2 A7) A
sfo] ohefsth vy A A4 Z2uE AAISHATS.
St BP9 AREEA o] F1t A7) EAlof
ooz FIHAT AL pot Aol FAA fode
olu|E Zh=t}. ofof] 2 AFoA = A AA]
gt ofid 31y 2ye] 74 ZutE AMHEsto] Anselin
1988)o] AlA|gt viet o] LM(Lag) ¥ LM(Error)
A8ES AAlstRth. 474 23t LM(Lag) 32 289.59
2 UERY p=00]2t= HREMEE 71Zsig o,
LM(Error) 3f2 290.76 0.2 UEht A = 00]2t= Y
LIPS 717t meta B3t A g Alegto
2 oadt 49 1fd SAR 23 ¢ 1jd SEM 2%+
Aedet AdS & & oot o]et wsisto] aff'd SAR
B3y 9 ajd SEM =4 Aol gisto] 242k p=0
2 A= 00]2= HRE7Hdo] tigh Wald H278E& AA
sl o] E3t B LM A48 sdsAl {7
< 7175t 543t 2akE AAlska Qo

oy
o
o |

I

r

—
g

St B3 Moran's-I 4%

—Z‘——ﬁ—ﬁ¢$zipi(3‘i;,*-§-ﬂ) I E(]) sd(2) z p-valuex*
TERET 0374 ~0.000 0016 23.898 0.000
o{E SAR -0.108 -0.000 0.016 -6.83 0.000
g SEM 0.416 -0.000 0.016 26.55 0.000

ZF 1 x 1-tail test

<AF 2> ZJE 22[J0| OfeF Moran MHE (T&8 4 CPG)

Moran's | =0.391 N

s B T AR 4320123488780 R S R N S T T

Moran's | = -0.167 Moran's | = 0.435

123488728 TEEE PR EEEREEEE R EREE

<mE =l4H>

<md SAR>

<md SEM>

6) 2 AI0|M= OLS 240| st LM(Lag) 2 LM(Error) 442 Anselin(1988)0| A|A|SH LM Z4Z HIEHO|| [f2} MatlabS AFE25H0] At
=

Zaioon, 27 W2 03

Belotti et al.(2013)0] 24t xsmle.ado Stata ZEE A0 SIS



ghd, 23 AA9 A= dAsh] Yzt AlC A Z23% S A 4 o &
BIC A% ZAutE Ay, AIC -18855.35 ¥ BIC 2 9leo oju|stc},
-18804.08% 7|53t o é EMo] 7P w2 AIC % 719 22 A ZAato] met 35T APGR
BICZ Uehf= 7lo2 shol=ich vl Ay <& 7> 85 Bl= m'd SEMoflA AIC 3 BIC gto] 7V R
3 <™ 1ol AlAIE vhe} o] RYPE QAR o] Of U oL, Moran's-I5 7|&02 & T At/
gt Moran's-1 7% ZAat= oi'd SAR 2§0] -0.046 Z3dd S AL 7P AEsH sAYE 4
02 7MW UERGTE o] 27HA olFAo] ko Qe 22 mjd SAR 2o 2 wolch wata mjd

2% 24 0AKI0) SARYo] Wolil g ojujshe 2o
24, & 2o Hlsh U2 SAR BYL Algstol

2% Ang FAOZ ohutE thujrHA

|8 EXIE HAo] x3]4010] UAIS A

0
>
&
ta
ogd
£ o rlo
= Lo 1k

rE
of
uu
=

<E 9> ZTHHL APGO| et 2¥E 23 A (1Y 5
Ho a3l Ijd SAR Ij'd SEM
0.6918451 0.325050 0.64600760
LLAPG (43.35)*x*x (20.06)**x* (39.46)**x
n APT 0.0000306 0.000030 0.00002660
(5.13)*xx (4.74)%xx (4.57)%*x
Iln APT 0.0000149 0.000018 0.00001440
- (2.33)*x (2.68)%xx (2.30)**x
2.0 APT -0.0000384 -0.000003 -0.00002850
(=6.45)**x (-0.52) (-4.86)x*x
n P -0.0000306 -0.000017 -0.00002320
- (=5.07)*x*x* (-2.58)*x* (=3.63)*x*x
Iin CP 0.0000036 -0.000006 0.00000024
- (0.51) (-0.76) (0.03)
Iom CP 0.0000029 0.000001 -0.00000256
- (0.46) (0.17) (-0.40)
ApAsy 0.0005070 _ )
4 (3_22)***
~ 0.2759135 B
p (140.16)%%x
A\ ~ ~ 0.1056874
(18.01)*xx
R2 :  within 0.5348 0.0016 0.5340
between 0.9519 0.0171 0.9414
overall 0.5466 0.0005 0.5455
LM (Lag) 289.59*xx - -
LM (Error) 290.76%*x - -
Wald (Lag) - 19644.18**x -
Wald (Error) - - 324.40%%*
AIC -18601.86 -17644.98 -18855.35
BIC -18556.29 -17593.72 -18804.08
Moran's-I 0.268*xx -0.046x*x 0.286%*x
E(]) -0.000 -0.000 -0.000
F 1 H3Q% 22|z tvalueE 90|
2 @ p-value: * p < 0.1, *x p < 0.05, *** p < 0.01
3 LM(Lag) ¥ Wald(Lag)?l HE71d : p=0, LM(Error) & Wald(Error)2| HB27Hd : A=0
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2 Uepdt o

o1 (-1 32
ER AN
571517 )

H 4~ Direct Effects Indirect Effects Total Effects
s e i
Graee o oo
anar | e v s
L2 APT ‘0-(?89505[;20 0.28950;)86 0.(2895061)66
n_CP -0.0000090 0.0000827 0.0000737
- (-2.35)x* (2.58)x* (2.58)%*
i e
°-?8%°s” it o i

al

=11 39 23| &= t-valueE 20|
2 p-value: * p < 0.1, ** p < 0.05, *** p < 0.01
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[m= R |

—

AN vret 2ot 71 Aggel £71t oY xlele) 9] gl
27 A A ane] $el 0 B oy 24 Y JPAL 1A o2 Aejdt ()9 JF
AueF SUS YepgoLt, 37t Ao vt Uet g ojag oujstch €3t n_APT Y Lln_APT
e Hg sake] Roe dF 2 IR UEE o A1 auts Y(+)9] B35S EploL, I &
= 4 2 At o= ST A FojlA =HHLIF S5 oA &(-)9] B35S 7t 702 EIg|9lr|,
Haol O]X] = Ge] e gol o]% AFo= o2 o] ®5t “O0F oltE "2 Yloly] 7Aoo x3]40] ¥
A8 Juistch. WA, L14PGO A Ak & s} ol ojulrt sl 0Al: 3] P
(9] B35 28 Qlon), W sk S(-)9 Hag o] sl 3B} ol % WFFoIA HE2 YUttt
B &= Aoz &els] =0, o] %17] ofmtE ujjuj HEo], n CPOME A g1t 25t S(-)o=a
<E 1> ZIEHS COPGO| Mt 2¥E 2 A (#ERW
H o4+ ojd 3l Ij'd SAR Ij'd SEM
0.5957253 0.1546071 0.4896787
L.er (34.75)x*x (9.21)%xx (25.54)x*x
n APT 0.0000067 -0.0000081 0.0000035
(0.73) (-0.91) (0.41)
L1n APT 0.0000313 0.0000070 0.0000237
(3.16)**x (0.73) (2.57)*=
Iom APT -0.0000374 -0.0000106 -0.0000218
- (=4.09)*x (-1.20) (-2.56)*x*
0.0000168 0.0000067 0.0000144
n_CP
(1.79)* (0.73) (1.51)
Iin CP 0.0000134 -0.0000087 0.0000090
- (1.23) (-0.84) (0.83)
Iom CP 0.0000033 0.0000028 0.0000019
- (0.35) (0.30) (0.20)
ARASH 0.0004957 -0.0003202 0.0009884
eTe (2.18)*x* (-0.81) (3.26)*xx
) 02755527 )
P (142.88)xx
A\ ~ B 0.1262631
(25.39)x*x
R2 @ within 0.4178 0.1090 0.4176
between 0.5983 0.1121 0.5373
overall 0.4186 0.1073 0.4179
LM (Lag) 567 .35%*x - -
LM (Error) 565.98xxx - -
Wald (Lag) - 20414.82%*x -
Wald (Error) - - 644 T T7**x*
AIC - -16026.65 -17065.93
BIC - -15963.99 -17043.15
Moran’s-1 0.374%xx -0.108*x*x* 0.416%*x*
E() -0.000 -0.000 -0.000

D ERQ 22| t-valueE 90|
: p-value: * p < 0.1, ** p < 0.05, *** p < 0.01

w N =

: LM(Lag) ¥ Wald(Lag)?| HE71d : p=0, LM(Error) & Wald(Error)2] Y27t : =0



2 AT 4 Aot o] 22 37 Ak ohtE ofjuf
7HA0] 3R 7ol 3RA wAE JskL s
58 4 A sl 7] oo b = IE Y
Aol Z7t2 QI 54 334+ ofntE ujjufo] &4
e Q18 37+ ool Algels R-)AU 842 A
25t = 7oz siMgc

$%§ Dﬁj 82, n_APT, Lln_APT, ﬂa

cf w0 et Holch ol Hiol] 2o 3
of Wak g W Ck AT WP ohnte
o

st ZawAoL CPGY T REW x4
<& 11>0] MAE stet 2o} WA 29 HA
NP8 478 2aE dmEd, AIC 5L BIC 3
SEMOoj|A] 7P w2 -17065.93 & -17043.15
Shith. ot oid ol 2y 4o OE LM(Lag)
g SAR ZgofA 9] Wald 77 ZAutoflA 25& p=0
olat WRIHEE 1Zsteon], W 8 2yl
LM(Error) ¥ mfd SEMCQ] Wald AR = A=00]
2he AR7HEE J128ta Qo] p E A g9 ol
2 BelE DY WES 2] ofele walch W

)

[e]
2 ol ok e

9]
Ij

73
=
o
=
O
| .
=
=

)

<E 12> CPGO| THeh 27t 70

JRAE Py B BA G 2
1o e 2P MY 7

H L1.CPG, L1n_APT, L

7} EAA 9.0]A-S UERAD 7o vlsf Atds| T2

L "ojlA 22g ottt L1.0PGE 1'd SAR &2
FoM = CPGA A5 =2 B
o, oot o] CPGo| Bt %

o1 glo

O

=
o X

.
fu o
=)

o2 B o iz O o rE 3O
e
0
k1
re
cH
_o'l_"
N
rr
N L

ol

g Mo
N
1o

—
=
N
~N
ih
rE
offl

| &3 ({'d SAR SHEFI 2F)

RICReS “ﬂﬁﬁ %%%Ol ?R?J R
[e]

lo
f—i
T
\l
N
Pl
2
>
=
oXx.
tlo
of
=
n
(o)

X
2
=
N
N
N
rE
off
U
=2
s
2
>
ro
o

lo

o O Hu

-

& oY o r

ro
Py
lo
s

Hoe~ Direct Effects Indirect Effects Total Effects
e e G
iy :
Lln APT 0-?897010)41 -0.(?8%003)81 —0.((_1897003)40
L2 APT _O'(??_O%éz 0'2?920391 0.(2?92%5)29
n CP 0.0000044 -0.0000417 -0.0000373
- (0.88) (-0.89) (-0.89)
Lln CP ‘U-(?g?gzo)ﬂ 0-28?80343 0.[38?533)%
L2 CP 0-?8%809 -0.(98%78 —0.((_18%0869

al

F 1 B 22| & t-valueE 20|
2 p-value: * p < 0.1, ** p < 0.05, *** p < 0.01

in} !
>y _m)(

>

oY g
1z ofn
fo O mu X oY oo r

o

2



oK

2 2y

mujo

[

O]x]E o2 ®elck

ofo], otE MA7HA WE-Eol 9ol m'd SAR
oo ;e B3t Mol an 34 Ane HwEy,
<E 12>0] AAIE viek 2ok 574 AT 02 SAR

£ 5gwsgol K02 RS 2T UK
22 =AY 2 9k W, L1.0PCY AR &vbe
0.08560]11, 73 &yt= -0.8303& UEh} H5=
A2 vl warolol 2hg ue) vlFe] WM B 3e
A9 97 1 4o orm@

==
B e JYAE Ti, AR e t*l@
2(-)9 JFAS vlAS ojst
g pol i mct 94

A 00 SHatoll 8] B
ol Zlo. siyeln, F7] AR Al AAE
ﬁ ]_§.14'7]' A}E}o]- [ezke1Z=E KN U]i]a

oo 1=

AAeHE b2 shAEch ool ofatE ojojzlA W
£80] 790k th2s| olu] EE Ao} x8)%
7h RAZEA BBl ojul3t 43R vlAIAl £

sh= 7102 UeRy, oy S9f eyl mdo] A4
axt ¢170] A ARolAE 50 FudoR g
19l 23 oz melth

V. 28
B AP Qe AR 2t ofnte ojo} 2 AA
717 7te] BAE S5 Slste] 2007¢ 1Y R

20143 68718 A2A] 257} 7S ThtoR ot
E ojo) @ AAPHA WEES 247 EEuUsE 4Y
shan S 2lch QIE L AU A doluie] Ay
EAE SA2 SR ARt

YA B 2y HAS 3 A 2 2k 4
o AHES UubEel I 89 BYPoR 2T A
27 oAKol B2 APVl EAjge BoId &
goick. b ¥ A7l md SAR B9 2w
SEME 712 MAstel B2t AR L 1A A

O 83 QY Y& HMIF Al OFIIE OOf 3 MAM7F4 7+ 24 24 21

3

A At Qe FR 7
Jo] ofute ujof U MAEHC] A2 chaA A
851 9182 Molxm gk
%A, obute ofolsko] chstel “007 ofute’2t
2 UjAlE Zloe =l
1 007 AT’ el ofke ofubel
2 310

ol

oL
tlo
=
2

r

a
\O ”

-
o

2

<1} ol ofol 1 Aol
wkel, AAlo] gt e 73
2 QIS ojof £29) FAE ojojA]
. EE, ojue nﬂnﬁﬂﬁoﬂ

P2

of ot o
fz
o
=
L
\N >

x

ot
o
[m)
> 1
rlr

>
P
o
N
)

¢

N rlo oX |m oo £ oY

>
lo
o
:Oé

ogd
oH 19 1%
I oo T

Ol
=0
-
2
=)
ol -
=]
T
s
Y.
EL
_FE

2 £ Ho
2 i ro _|>,
@]
>
=e)

[
o
4>
19

ra
o
fol
B
r\l
[120)

for
uju
rz
flu)
ku
A
rr
pa
njo
L
[e)
2_[:
D o
)
)
fn)
i)

b
©

i)
YT
2
bz
W
2
1o
o[t
N
)
N
N
m
2
)
18
=2
o)
=
=)
>

o ro

4 ko rr b o
N
uju
e o
i)
mo
lo
N
rr
rE
ra

*lﬂ‘ﬂ# et % sAA
woA8e 7*7<1 U Aoz FHRlE o], Yoy A
Z3)5:9F AEA] oHE AAM7H] WEE Y] [ol0]
et WAls =AE 4 Qi

2EAoz, 2 A9s OME Ee ’W\ﬂ% udd
AE FE Aol ofmtE FN7HAE ErE U™
g 27 et ujufrtAoll= 4“]0} dd= 0l
A3 l&& AASEAL Qltt. ool ZgA =2 ohtE
oo 2 3 7HA ool Qlof AEU R HAFS
g Az Zgsts Y AL 4 S Zlol
ol 5& H FHT FF &H AFY B7] et
dict AAA oS sEoze AU ZE FA 5
of &gol 7te ot



cet, 2 A7 xjae] 2ol Yol ALz 159

Algroz Qlstel AT TR0 AL S ALE s Sl
A7o) SR AMY & S Zolch. AN x8
AROIA AuIAFE] QIEl A ZiAte Qg Chgl
wot ofjet Y E A ol 2ojA| L ke HS
e ), B A7 AuE AN 5 1A 9 2eE
A5st7] et 2pro2 Fesprlol ait 9lof 1
QIck. oo, 5 BEAF 74 xK|2o] Ago] YHE
UePixl 2 Hrelof olefst Al S RG] AR 4
ol Sictel ARKozE 2go] Jh5at Kt st

w43 o o] JbsE 7oz mubdct

T B Aol E AR ZA RS 2A
2 A 257 7ol AAAS B2t Aol muere
sRstdod, 54 AT 57 WA el ot
Qg W) F4 WA Wstol choto] Al ot
urh QAR ol 7hs e Zolt, ol &l
5t7] Yotod= =7t 2@ 9] HE G uH(Equilibrium
Effect, Ward and Gleditsch, 2008) &% S-o] tjjor
oz AAE 2 o, olo] thstelt 3 $4
A7 §5) Bt PAIMOR £& 22 s
g},

ol

) rlm

=20 0 2015¢ 109 12Y
w=8atel 20158 10¥ 219
ALY ;20159 12¢ 11

7) 5% 2199 s o
S#00] AA|3t LIgOICE. B3t AT A

of F4 wia 7t B Y A Xjolof Chsh LMol LR

o
En)
>

SAAZC| St QIE{Ll”, TTHRHE ZAMSESR|
BHEAMSHS|, 1999, pp. 121-137
X, “OIE|Y A BETF 2% 7 Y Heh
A 2, TESAASL) A243 A)25, shEE4t
AL, 2014, pp. 125-140

85, “TiAAI] HEAIZO sk, TEX|ANE,
193, FALEAHSIE], 2004, pp. 89-101
AR14, TIEY A SINHAE 0|85t 22 ZEH7HEY

¢
a
=2
N
(R
Y
oli
&
N
wn
3
(%]
u
for
o
Ol
I
fn
et
=]
4

pp. 1581-1587
6. BHAQIE|LZISS, SHOIE{UIHA ), 2014
7. Anselin, Luc, Spatial Econometrics: Methods and Models,
Springer Science & Business Media, 1988
8. Anselin, Luc,, Spacestat Tutorial- A Workbook for Using
Spacestat in the Analysis of Spatial Data, Regional
Research Institute, West Virginia University, 1992
9. Anselin, Luc, Anil K Bera, “Spatial Dependence in Linear
Regression Models with an Introduction to Spatial
Econometrics,” Statistics Textbooks and Monographs,
Vol. 155, 1998, pp. 237-290
10. Baltagi, Badi, £conometric Analysis of Panel Data 3rd
Ed., John Wiley & Sons, 2005
11. Belotti, Federico, Gordon Hughes, Andrea Piano
Mortari, Xsmle-a Command to Estimate Spatial Panel
Models in Stata, German Stata Users Group Meeting,
Potsdam, Alemania, 2013
12. Beracha, Eli, M Babajide Wintoki, “Forecasting
Residential Real Estate Price Changes from Online
Search Activity,” Journal of Real Estate Research, Vol.
35 No. 3, 2013, pp. 283-312
13. Blackwell, Roger D., Paul W. Miniard, James F. Engel,
Consumer Behavior 10th Ed, South-Western College
Pub, 2006
14. Brownstein, John S, Clark C Freifeld, Lawrence C
Madoff, “Digital Disease Detection—Harnessing the
Web for Public Health Surveillance,” New England
Journal of Medicine, Vol. 360 No. 21, 2009, pp. 2153-
2157
15. Choi, Hyunyoung, Hal Varian, “Predicting the Present
with Google Trends,” Economic Record, Vol. 88 No. s1,
2012, pp. 2-9
16. Choi, In, “Unit Root Tests for Panel Data,” Journal of
International money and Finance, Vol. 20 No. 2, 2001,

g

H
[

r|o

MAF 2 B B A

Ho



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

. Cumby, Robert

oKl
=
H
i
Ho
ol
mujo

[T

pp. 249-272

. Cliff, Andrew David, J Keith Ord, Spatial Processes:

Models & Applications, Pion London, 1981

. Corley, Courtney, Armin R Mikler, Karan P Singh,

Diane J Cook, Monitoring Influenza Trends through
Mining Social Media, BIOCOMP, 2009
E, John Huizinga, “Testing the
Autocorrelation Structure of Disturbances in Ordinary
Least Squares and Instrumental Variables Regressions”,
Econometrica, Vol. 60 No. 1, 1992, pp. 185-195

Engel, James F, David T Kollat, D Roger, Consumer
Behavior, Holt, Rinehart and Winston, Inc., 1968
Ettredge, Michael, John Gerdes, Gilbert Karuga, “Using
Web-Based Search Data to Predict Macroeconomic
Statistics,” Communications of the ACM, Vol. 48 No.
11, 2005, pp. 87-92

Geary, Robert C, “The Contiguity Ratio and Statistical
Mapping,” 7he Incorporated Statistician, Vol. 5 No. 3,
1954, pp. 115-146

Getis, Arthur, J Keith Ord, “The Analysis of Spatial
Association by Use of Distance Statistics,” Geographical
Analysis, Vol. 24 No. 3, 1992, pp. 189-206

Ginsberg, Jeremy, Matthew H Mohebbi, Rajan S Patel,
Lynnette Brammer, Mark S Smolinski, Larry Brilliant,
“Detecting Influenza Epidemics Using Search Engine
Query Data,” Nature, Vol. 457 No. 7232, 2009, pp.
1012-1014

Goel, Sharad, Jake M Hofman, Sébastien Lahaie, David
M Pennock, Duncan J Watts, “Predicting Consumer
Behavior with Web Search,” Proceedings of the
National Academy of Sciences, Vol. 107 No. 41, 2010,
pp. 17486-17490

Hadri, Kaddour, “Testing for Stationarity in Heterogeneous
Panel Data,” 7he Econometrics Journal, Vol. 2000, pp.
148-161

Hausman, Jerry A, “Specification Tests in Econometrics,”
Econometrica: Journal of the Econometric Society,
Vol. 46 No. 6, 1978, pp. 1251-1271

Hill, R Carter, William E Griffiths, Guay C Lim,
Principles of Econometrics 4th Ed., Wiley, 2011
Howard, John A, Jagdish N Sheth, 7he Theory of Buyer
Behavior, Wiley New York, 1969

Hulth, Anette, Gustaf Rydevik, Annika Linde, “Web
Queries as a Source for Syndromic Surveillance,” PloS
one, Vol. 4 No. 2, 2009, pp. e4378

Im, Kyung So, M Hashem Pesaran, Yongcheol Shin,
“Testing for Unit Roots in Heterogeneous Panels,”
Journal of Econometrics, Vol. 115 No. 1, 2003, pp.
53-74

Littlefield, James E, Yeqing Bao, Don L Cook, “Internet
Real Estate Information: Are Home Purchasers Paying

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

0|83 QY Y& HMIF MSA| OFITE O{Of & MA7F4 7+ 24 24 23

—

Attention to It?,” Journal of Consumer Marketing, Vol.
17 No. 7, 2000, pp. 575-590

Maddala, Gangadharrao S, Shaowen Wu, “A Comparative
Study of Unit Root Tests with Panel Data and a New
Simple Test,” Oxford Bulletin of Economics and
Statistics, Vol. 61 No. S1, 1999, pp. 631-652

Moran, Patrick AP, “The Interpretation of Statistical
Maps,” Journal of the Royal Statistical Society. Series
B (Methodological), Vol. 10 No. 2, 1948, pp. 243-251
Pelat, Camille, Clement Turbelin, Avner Bar-Hen,
Antoine Flahault, Alain-Jacques Valleron, “More
Diseases Tracked by Using Google Trends”, Emerging
Infectious Diseases, Vol. 15 No. 8, 2009, pp. 1327
Polgreen, Philip M, Yiling Chen, David M Pennock,
Forrest D Nelson, Robert A Weinstein, “Using Internet
Searches for Influenza Surveillance,” Clinical Infectious
Diseases, Vol. 47 No. 11, 2008, pp. 1443-1448

Preis, Tobias, Daniel Reith, H Eugene Stanley, “Complex
Dynamics of Our Economic Life on Different Scales:
Insights from Search Engine Query Data,” Philosophical
Transactions of the Royal Society A: Mathematical,
Physical and Engineering Sciences, Vol. 368 No. 1933,
2010, pp. 5707-5719

Radinsky, Kira, Sagie Davidovich, Shaul Markovitch,
Predicting the News of Tomorrow Using Patterns in
Web Search Queries, Proceedings of the 2008
IEEE/WIC/ACM International Conference on Web
Intelligence and Intelligent Agent Technology, Vol. 1,
2008

Suhoy, Tanya, Query Indices and a 2008 Downturn:
Israeli Data, Research Department, Bank of Israel,
2009

Tobler, Waldo R, “A Computer Movie Simulating Urban
Growth in the Detroit Region,” Economic Geography,
Vol. 46, 1970, pp. 234-240

Valdivia, Antonio, Susana Monge-Corella, “Diseases
Tracked by Using Google Trends, Spain,” Emerg Infect
Dis, Vol. 16 No. 1, 2010, p. 168

Ward, Michael D. Kristian Skrede Gleditsch. Spatia/
Regression Models (Quantitative Applications in the
Social Sciences, Vol 155, Sage, 2008

Wu, Lynn, and Erik Brynjolfsson, The Future of
Prediction: How Google Searches Foreshadow Housing
Prices and Sales., Available at SSRN 2022293, 2013
Zumpano, Leonard V, Ken H Johnson, Randy I
Anderson, “Internet Use and Real Estate Brokerage
Market Intermediation,” Journal of Housing Economics,
Vol. 12 No. 2, 2003, pp. 134-150
http://www.google.org/flutrends (Trends, Google Flu)



