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A Dynamic Relationship Between Internet Search Activity,

Housing Price, and Trading Volume
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In the housing market, the internet searching activity trail means collective thinking and
represents purchase intent. Therefore, if we can capture the meaningful relationship between
the internet searching activity, the housing price, and the housing trading volume, it would
mean we can predict the future using the internet searching activity data as a index for the
housing market. In this context, we conducted the empirical research to examine the dynamic
relationship between the internet searching activity and the housing price and trading volume.
Using the “NAVER Trend" data as a proxy for the internet searching activity, the apartment
sale price index as a proxy for the housing price, and the apartment trading volume index as
a proxy for the housing trading volume, we set up the panel data of 23 autonomous districts
in Seoul form Jan. 2007 to Feb. 2014.

In results from the Arellano-Bond dynamic panel model, we found that the internet searching
activity had an positive(+) effect on the housing price and trading volume with some time
lags. From the results of IRFs and FEVDs derived from the panel VAR model analysis, we also
found that the internet searching activity had the strongest effect on housing market at the
first order lag and influences much more on the housing price rather than the trading volume.
In addition, panel Granger causality test results showed that the internet searching
activity and the housing price, the housing price and trading volume had mutual cyclic
causalities each other.
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oAt Y52 Aol Ao vl o uj 2 2t Sto} QIE Yo 2 Qo) AFFE9] Ao &
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1o

o
2 A&t 2|2 9] AL Ettredge et al.(2005)2
A1z 43X Qi Choi and Varian, 2012).
Ettredge et al.(2005)2 QIE{Yl ZAA & Xt o}

02 AYE o] WAS B, Y B A4 3
29| Z71eF AYE o= ANOR qolgt
(+)9] T} 98- wact

Radinsky et a

1.(2008) QIEJUl HAHo] & F3li

H2 AIF
stR=dl. ol -2 Esl=(Google Trends)!
At=2E AHgsto] sl 717t 5¢ 57 407t
dott ol 2 LR S AAtsto] ojfo] s

2 o]
S AAOATL 2 JIAe] SHBA BRE A5

lyl

Suhoy(2009)= o] Aztallof thgt 12 QAo E
Ao xtzet AP E 7ol WAE EAsHY =,
A, 7P, o388, B54 41, 0]8, JH1IgE
A AMojo] x3] Slpet o] Akl ZGA| A&t
wd/dol izt 25 A (Granger) Qlabd A& A
Attt B4 A, ojAztd HA| A BE oS
gtof] Qlo] LA ™ AMo|7t 7t B2 FFHS
0]R| 2L 1&-& AAlsHA T

Preis et al.(2010)2 QIEjYl AMu} 28 A|At
w573 1] BAE EQlst] Aol 4 A HA
o] AUl AM 310} S&P 5009 HHfH At S
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st A ZAxf, A5yl 29 ZIVF &

|

1) 2008 8YEE| L= QIAIO|E(Google Insights for Search)2f+=

Trends, http://www.google.com/trends/)2 1
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Goel et al.(2010)2 /AU HA I4L7F AldZ0 5tof ALstAthE golA Apol7t e, o=
UL ST 2 UAIS HAs] gl 5 el ZAY] AlRoleks AlhA AMo] wrdE
g AMo] A siael st HolE, Bl AY AT FA| Ao Beln
w2, Billboard Hot 100 XIE 9] S319] & st , Wu and Brynjolfsson(2013)& 1= A
e A7t gelule e weldct A 5140} 28 AT AdRE 5T 4 ATt
ghH, Vosen and Schmidt(2011)= 7]Q1=9] = 5453, 28 AL GA] JIEU QM s
28] AEE of|55ts A B2 AEA HE AL of sl ol &Fo] 7HsdE A5 A BuE ol Al
T £2 ERE AR £ ot 2o B2 &3t ARt o] SL Lo} 7te lefo] QIS
A olx| 2 &olst ol 12 A5t B4 A}, &85t nanoeconomic At&5)7} ThFSH AJRY, 7
BN 24 FEO| g WA 72 BN Ak 9, Aulat oAb 2 Role] oS /WS v £
7t AR BERAF 71HY AH|ARL Ae2]X] 490 Zlolgty AgstATt. E3t Beracha and Wintoki
MCSI2) &= CCI) Bt} 7]Ql Ad] 571&2 A5 (2013)= AEUl AM &E0o] Z7P7F vgdA el
shi o 2ubEol 102 Ueht, QEl 24 25 5% 7 Walg o 5% 2 ok AEAYTH
o] AH|A} AlYE Bt A tmetchy 27FstRitt. U A 5 AU A ZEat Abe] - A @
UEEl AM 252 ol vl g2 o551 & 2tel #AE Atshe At ArotE ] o
9 At ofst BopolqE FWsHA o] 2ojx]  UhS A%0] Aglo] QIEI AA SET} FAF 7
2 Q= ot Fopo A= = 54 Ao dist o] UAE 5t U=l g2 2(2009)= 4
AE L A 250 Z71eF A A U £ & 7] ofl] AdeiAoAA a7igt At FASHA *1IF
A ojasld ge peto) BANS AL ATS W AME Ay =7 710 BN Avste], 9
o] 572 olgchd B Ajo] S S2E AT 4 Qe A At
ZELuL QIEHl A 2hE 7Ho] UAE ERlsh= 22X R8s Adaste Qlot. shH, IEU A
AGe 45 EAfst=d], o] & Baryla et al.(2000) A Fzolgtal B7]= ofFA|q AU oA &
of A7} QIEY M Feme YAYS A7 A AN 2L AT B4 TV m2 19 917
St 2] & 9] A|=2 HQIt}t Baryla et al.(2000)2] 2 BMdst AL (ST - 28, 2012)7F 8=
A7 A ARl met 28lA1SY A A4 7] b glon], S4 AEY YA K8 48 S stof
Zro] ZEtR|aL l&= AE A (survival anal- AARE Sl FHES 5T 2 e UohS AAlE
ysis)& &l A&5tct. shA|gE, o]F9] A= A(RESol 9, 2012)= oy, 4 AF 5 <
A7101A AmE 38 AFAE A ZEo] £H HYl A Sk Atg] - A |4 1] AAE
S oA 2 estS AW E Jlol obeh of 53 9l AP obAlbA] ol A2 Bl
o7 Al o] A ol IS IRl d718k viel o], oo AAtE2 AU A

2) MCSI(Michigan’s Consumer Sentiment Index)= O|= O|A|7F CiSHOIA OfY RARSIO] HSH= FA| M| Ofgh AH|Z} 2] 2|

£0[Ct. MCSI= 196613 108 2|45 10022 H7YSH0] OiE YEpAIte 5HO|E Qe O MYS Hd2= 24 50071 o449

Ut HEZAE &3l +UEE AARE ARSSIY R|4£E AFES AE AN 22 500 719l il AFe 2 EEo 1, R4

AFE B2 19401 AT DAt i3] George Katona 14=0f o|af TQIE|RACH.

CCl(Conference Board’s Consumer Confidence Index)= 0|2 ZA| AL HE7|2Ql AMAA HE(Conference Board)o| 2J5H

0= Uf 5000 Of 7I7E W2 ZAtRE= B2, 2F0 et 2H|MZR|40|t. CCl= 19854 Z|+F 10022 4750 Z&E

2 ZEU BY S SHAZ 250 HE St YALE RAE M, 1967HEE 2PdE7| ARSI

T2 EFE MH|AQ QASHA 122 d Ml 52 gt &S HEstL U0, sk oMY Hs 22 F29 57 Ef

E(Google Flu Trends, http://www.google.org/flutrends/) K= 227 & S0| 28 SALS 0|25 £ QZAIST0| OS] AL

ofl QYO AHHE =2 AMMAE Zt= ZIO0=Z 855|1 QICHPolgreen et al., 2008: Ginsberg et al., 2009: Corely et al.,

2009; Pelat et al.,, 2009; Hulth et al., 2009; Brownstein et al., 2009; Valdivia and Monge-Corella, 2010).

5) Wu and Brynjolfsson(2013)2 QIE{4ll AM 2tz7t MAZIO 2 AUAEl= S4E Z1L A0 01 &2 A7t HY=Z oEX|E /dsl
H 4 QICk= 2|O0|2 nanoeconomic datat 20| ARESIL UL}
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gas] A5 8ol S & 4 UL} o= APEAE S Zheth A, 2 A= AHY A &
QIE|Yl AA &5 AFr 7t 71159 WAALS Wot it 28 714 9 AR 7He] A HAS AT
2 AtREA O AAER YA ANLE HojR s of lo] opZtAQl HE S AA|stiAL 54 1fd @
7835t XF=(Rangaswamy et al., 2009)0]7] & g, oj'd VAR 2§ 5 W45 548 A& =
A 7io] & & Qe st W EA A WS ARE St
ol2igt WoA & A= QAU A et t PoAM= AFEAES et AR, JAEYl G
B8 AZ) 7HO] A AW B U FE A7 5o tist & WLz A 7]E A8 ALS0A
A QY AM 5ol FER AIAQ] D] & o 5T =322 2 EfE AP 2 S AMgSRi oY, 2 A4t
2 e At R H80| 73R & AmE s AS = Y 58 Ago] tist A2 A U AYE E
Ao 7 otrt. e Al ) B S QIE Yl JA = A e M| A AAQ1 Yoyl A Al-gshs Yol
&2 0]2fjof] AbdEo] st A 28 = A b ERIC6) At g ARESHOH= HojlA 7]E o<
Zotal Al A|Fof gist AP A JH 8l 5o] 2d Aot APEA S 2=t
ZXolgt B 2 ook &, Al E9] AEY FMe
J.59] Fojf QJARE AEYl FAlol Fst 7ol M. Ao HY| o HbH
2 4 Qlot I Aqto] ;pEH, Lol ofAfet AlA|
T 52 =2 A 21 ot (Morwitz 1. BM 212
et al., 2007), S0 2JAl= O]fo] £+Q 5 o &5t
+ O AHEE7] = (Juster, 1966; Morrison, © A 28 7 ® AHFY tfg HAa2A
1979). webA] QY A gFzo] AlFE29] Luf OlE 714 9 A= AL5S AFHE7)5H7| = o,
OAHS ¥t o= aoletal o of, JIEjYl A &t SR W= MEA] 2370 8= AFstal, Al
20 £ 295 5T S A= AB2ZAN F R o= 20079 1€9%EH 20143 297HA| =2
84 2 Q& Aol A7Y5EAAL st o]+ Yoy Elllc Atg7t
ojof & A= AHY B gHEut e AJRF Mol BAZ Algste Aol 20079 1LREQ]
H3teto] A S &0l S SRZ Ao, A S Aotst Aolot. Xt 2 & AT 9lo] 74 At
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6)

7)

8)

Yot} ERME (http://trend.naver.com) AHIAE BUj QEIL BE MH|AUF! Hlo|u STMOIN LHH Aol SAS 2 &
QU MH|AZA PCOIM ZAYE S 200749 1REEl HBET QLON], BHIY EHOIN HME SAL 20104 1HEE A2t
A 27t 9|2 #:35k2 Qlc

S UE ARO| MEH, 20128 F M M 2 93 F OIET} RISt HISS 46.8%0| 0|20, MBAS 40.4%,
J|EE 53.6%, QIHAIS 50.7%, SAS 49.4% 5 MBHOR OMIEL MY X 9 3 HUYES| 4% H0|D gloj A X
o AIYE ChES7OS S5 BOIC, E3t, OMMEL CrEzed wi Ch| X8 SO g O 725t Y EXaPt 2 Elo] Qo]
A W H8st|of Sofsitts FME 2D QUck.

MAlE FARRIT 3 7P e M3 250 WYLR AAEl0] o0, 0] & 37, YMTE MUt Loz Y7ol FA
2 2|%0| Wy FREA| OH-Th WRHA ZMOIE “ZT OMFE"2HD Aa10] QIE 2N Sl4S meofgh o, ofof Chgt
Azl MEA| 27 OfbES| X2t BAlgt 4 9l 27}
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<H 1> 2M 212 A% 2 7|2 54| (pooling data)

A=Y o4 4 HE B 7 | BEHEA | 22y Z|CHzk
PRICE* (OILIET}AZ|4) KB HEE4tEA| 103.77 4.64 84.63 117.32
VOL* (OILFEOfOiAHEFR| ) | A& | 2UEF BEit & 1978 210.02 169.51 10.00 1841.00
15%* (QAE{HIHAZ| 2) HolH Ez= 40.78 28.79 0.00 100.00
* PRICE, VOL Af2& X-12 Z2A|Y SHEFS M85 A-ZYE =Y
*x S HlO|H EFCOIM HZSHe 27H T R4 YT A|4E HESH X(2Y
vz oz S 00+ ottE’R st FAE A3ste Y
I W2 A1} 10)
LI | e — e EeT Clob yolu] ESC xf2l =7F Cloj2 A

amol | 537 oime +

ST T2 B0 T 7121 LY A0 4TS 10022 LiER THTULICY

00

sAE AlsstaL e, ohtE 7HA 9 A At
n L 9 tho2 xlast Al 251 Qo] B 95

Lo %718 59T st Qlong A7 ASR A
| g‘ | }mmﬂ\(xﬁ “"w‘w’,f“m 7 & w3 Qe dlolH Ata g Al (1)at 2ol & @) |
| M“M’\‘W “ t Wil 2 WgHsto] ALgatgict.
B M A ll”““% TP R e } TR A F7F A=A
”“ ECEETE T ESE s & IR
<2 1> o[ EUE AHY OfIE ZHA 514 279} 280] B AL ofIkE J}AX| A PRICE),
ZB|(0A: 27 OfI}E) ohatkEthuf AelebAl 4 VOL), AEVS! ZAA| 2 15)0]
AAY Atas YYFE2 2Rt g AR
st 20 BA AR 7ol ujmamedol g 30kRlon, AA| At Higt B9 % 71E EA
A90] w29 20139 U] O1E|Yl e AJo]EQ] = <3 1>0f AIAIH vieh Ztt
9.2 yolurt 78.56%, C}-&(Daum)e] 15.00 PRICE, VOL, J2|1L IS Abg = 242 ol A
%, 20| 3.56% 2 202 et U olgul A (2)9F Zol 27 AhZsto} Hateg A 2

8159 ool A AsloR Uolu g Atg  OleiF WEE ) 2 ApolMe %

SHL Q1S & 4 itk mhebd B e A & BHE A §1 WA dm o
= Aol thet QIEI A 252 S glo]

- (o] =
A lols] ENE Ata S AMstIct. Yol Eal apG= m(LHCE )
colq FPTE AR g SAH WS HAof PRICE -

9) http://www.internettrend.co.kr/trendForward.tsp, 7|7t2 2013.1 ~ 2013.122 AMAA51 7|7F W XS 2O0|gh

10) Hojy EAE SAS PC U BHIY £ J1| ST M YHOR 1LH A2S HI5D UCE PC HA Al FL 20074 19

HE| A ARE HBSL Aolt 2ot 24 Zile] Z90IE 20104 CUNE ARE HBSL 7| B2 2 HROHE
23 A RS EHE51| Yol PC 2M RS AFGSIALL
Lol ERMEOIN HBSHE SAL AA HAY 21471 of2t ST HAQ| ZAY &

—_
—_

A2
AT 2
AR0IME 27 T9Z AR Uolk EC AR YW U2 M| of of2f
2 10022 Y50 LU{x| 7|7he ATIZOR St WAIS [T

= O HA—

oII

-
S

~100 4|2 EHAIS10] 2|31t Zp20|C},
of 1, 73 gro] ZME AH(F BN JIZ(100)02 a0 LiBja| 7|7t0] 2 3 sag *ornzr_% SAISH 0|, Rty £
SUSH YWAoB W A4 A Ho

AMAE RS HH8kE(growth rate)s 10| A0 %‘E'JZ—*.SE EAE gHS ARBSP EHEH ol AARDI ZdE SE2=

ol 21 M0l AZ3ORM o A{EO| MEHSS T8 4 9i7| [SO|C, B0t OfL|3} 0|33t BB 2pES S5 0|20{A|7|

20 AAE A2 ZME A7t P2 Gle *I71| = W8T + Ats dHE »o o



<E 2> 2 AR Iy 7|2 57

At = 3 BZH2L B I A HES

overall 0.0055 -0.0346 0.0547 N = 1955

APG between -0.0001 0.0010 -0.0019 0.0017 n=23
within 0.0054 -0.0331 0.0532 T=85
overall 0.3972 -2.3590 1.5088 N = 1955

AVG between 0.0008 0.0068 -0.0109 0.0147 n =23
within 0.3972 -2.3704 1.4974 T=285
overall 0.4236 -1.8322 21777 N = 1547

ISG* between 0.0208 0.0235 -0.0634 0.0630 n=23
within 0.4232 -1.7480 2.2619 T-bar = 67.2609

* ISGE T2 HHEZ 2|7t 021 A|HO| HOIStER, BT AAE AB~E SARIZ A4

<E 3> Ig T2 4y 2

o2 23 (lag: 1) APG | AVG 1SG
Ho: unit root (assumes common unit root process)
. . -3.636 -31.639 -19.362
Levin, Lin and Chu t-stat. (0.0001) (0.0000) (0.0000)
Ho: unit root (assumes individual unit root process)
. -8.979 -33.198 -34.956
Im, Pesaran and Shin W-stat. (0.0000) (0.0000) (0.0000)
. . 171.276 735.100 663.115
ADF Fisher Chi-square (0.0000) (0.0000) (0.0000)
287.763 457.074 808.556
PP Fish hi-
Isher chimsquare (0.0000) (0.0000) (0.0000)
Data Information
Cross-sections 23 ‘ 23 ‘ 23

Z TS0 23| pvalueE Q0|(x p<0.1, ** p<0.05, *** p<0.01)

AVG=In VOL, ) 02 UBd #7220 A a7 oA AER| 2
VOL, rxEo] g Yt 67.3719 AAIGS e B
5G=1n( s ) 3 2 Ate 2 UEhdt

15, 710 A" APG, AVG, 2R3 ISG W
= ARgsto] BA5H7]o] obA wid At e-E9] Al
<k 2> Al (1)9 Hgk g2 Soll Absd 2 IA B olRE =shy] Yoto] mid T
HAS0 1d 72 A= AAISHL 9 A8E AAlsHen, I Aibs <3 3> AAlg
L& #oA mid ZiAlS 2370019, A171l°E‘ CIE zsq g o9 A& Levin, Lin and
o] 40oJ= APGOHI}E 7HAA| S H-5-&), AVG(O} Chu 74, Im, Pesaran and Shin 7%, ADF,
ntEOjo AFA S HE55)= 8570010, I5G(R] PP 7&@% D& ARESto] ©2o EXA R RE

BjUl JAR 4 HEE)e L5 7IKI0IA X710 lstct.19

13) 2 AZO|M HAISH 4717 THQIZ A ¥ = Levin, Lin and Chu ZZ2 222 HEHE pooling AIAE 22 7PE5H0| ZAXY
She HHHO |q B Yol Yoo 7t TiEE A|AY Rt oYae 7;'— = Zd0|CHLevin et al., 2002). LHZ| 3712 E*H
o 44 Y82 2 VA oj2iHdE Trdstol HRZe ddsts EAUH, O & Im, Pesaran and Shin A2 BT ADF



132 QEIY TA BEI X 1A U A2k 7t 5H A 24
478 As 2E AN 1% felpEon H ) 5 WY 290l YolN ARG AVG
g AbRol WelTol EAfgiciate ARIHES 7l 2 REW B4 WAR AFHN, 156 & 5 74
Zsto] RE WAL A Y AARYS Bl noN RE AW W Yt E3 AR}
2 4 9ok wetA olF 43 BAHAME BE 9 k2t 3% Arellano-Bond Ab7] 44 7
x12] Qo] APG, AVG, 131 ISGHA Rta2 1 A Axto] ot 7p Aget Alxtz AR s "ot
th2 Abgsheict.
2) 1id VAR 2§
2. 2o oA
4 13 29 0] A AN 2S5
1) Arellano-Bond 54 1f'd 23 714 W AN 1) A PAE AAE
U, 2 ApolAs WAs ) 5 WP ol
Arellano and Bond(1991)= 1fjd 288 &4 A= Hot opzbAel AEE Ql5te] 1jE VAR
ol o] E[HAR AR = AR A8 S45H 1) ZAZ AT 2 AFtolA Q] oid VA
2o QRHE 710) HTUAS ZANR 4 AW 2L A (4)9h 2k

0T 0 2 GMM(Generalized Method of Moments)
A7 e Astct olo] £ APoAE 54

V.=C+ Y AY _ +n+d + 4
M2 AYEA D APG Y AVG W) A7) 4 ! DAYt it “
o] ERsHA ES APRA o 2 stolsldon g

Al (3)x} Zo] Arellano-Bond A& 1j'd 23S Al (4)ol A Y= 3709] M4 HIE] {APG, AVG,
" sto] 1scote] £ T e shelsteirt. 5GIE OjstH, d,, = WHPE ooj2 ojo)3t
.t o] o, s+ 470 t AXRFES A-&oto] Ha

APG,,= EaAP it Z B8,15G,, . +v+e, (3) & T/dE opestr] ol 4= AR5
IRFs(Impulse Response Functions, 2492
AVG,= 3 oAV, + 3 6, 156, 4 A+, BA)2 x45}7] 9Jsto] B o104 g VAR

m=1

DY A+=22E IRFs 3§82 Aot YAlow
Al2] & (confidence intervals)g A AISHY
o, IRFs] B QA2 7Ateto] RE|7122 A5
2o 7] e ALgato] A7 4ag AT

st FEVDs(Forecast Error Variance De-

=1, L Nt=1,.,T

AL Q)ollA i= 2371 FEY 2 AtrE ©|olst
0, t+ 20079 1€5E] 20143 2€71X]9] A|AE

717+& Qu|sict, st w7t o4y o o i
IKHE nlatet ¥, v, 2 A W compositions, FAHRSIEH)E (2 WA 5
a =2 0 5 A= -
4 B35 A0 ¢ 0, i (ndepen o]l ofstel g W47t A1Zk0] 50 THE B
dent and identically distributed) 542 Z8+=0}. o] ¥& Ar 2 rAlst= A WlHQ ojo|stct,

(Augmented Dickey-Fuller)of| 275t BZ T-bar SA4 | & AF25t= HHO|H, Im et al.(2003)2 EE T-bar E72|& AFEStH
= OO A2 BEOIM O 88X 2YR(E ASsts W-SAIRIE A8 ZE Tt Ao & AL0ME W-SARRIE A
A| fa QUct. $HH, ADFeF PP A2 mid HfZ AH0 A0 Fisher's chi square 4X|& AF&SIL UH(Maddala and Wu,

1999; Choi, 2001; Hadri, 2000).

14) T2 VAR 2O ZQ st AAF AHRO| VAR BHOIMHY RE HASS oM HAR AHIICHE Yo UojME SUYS
oL}, md 7Hi1|':—| Ol 2iHd& %ﬂ?_'ﬂr" HojlM t0|7t UCHLove and Zicchino, 2006).

15) o Zrié AE3I0Y VAR A4S HAIH| ffEiMe ZE HH‘-* A0l SYeH LZE Zebte A7 HRSH EH ol ¥
s Al (40l HE 2t=e DHEWE TS| Y5t & ERSHL A=C, of uf *IZPT HEH T4 Ho ALz QU5
A4S 7F YOl R0l BT 2Y AWE E2Y 4 UCh O1F HIZ 7| USHME Helmert Uxf(procedure)ets
o+ zH2(forward mean-differencing) ¥tH-8 AR50{OF K Arellano and Bover, 1995).
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3) 1j'2 Granger Q13 873

A
2)o
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2
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T
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2 AFoA= 7iE ofd ko] o]
7] 9J5t9 Dumitrescu-Hurlin(2
Ao

n: ol
mz
>

ol
=L

o2 Granger Qg AR S

ol
S
237H IR o d JR|E R o] BAto] EX|5H=
712 XA R Granger Q11 ARG AlAEHF O
o, ol QIsh W4E o] AR YIS AAY
2 9l9 7102 7tfwct,
= Hd
V. ASEA A
1. Arellano-Bond 34 Iid 2 FAM
QAEYl AM =Haut 81 7pA Ol Azfjgg 7He

UAS &dgdof Qlof, QI Yl QA 2hFo] 28 7}
7 gl Azl 71t AR £l FEE u)A
A2 7Pdstal B4 HAEE AR WA A7)
ArbA (autocorrelation)o] £X51HA 2 3L 9f
IS8 F4old pQlonz eHANoR £ F4H
Sof thgh AP e/d = Adskd

APG L AVG Atmof| tigh A7) B8
Cumby and Huizinga(1992)7} & otst wpH-&
|ol¥on, Auts <® 4> AAIE e} L
<E oA AZ HEO A2 AARE HY A
of thgh A7) doll tigh Aoy, .85 4
=x) A|ZFE &}7]| AR o] Tfst AR o|ch & 7
g9 HF7HE2 AIAIE A&7t AlAF q2f O] 5%
= 7 © q9] %ol O(zero)QlA] of £-5 =Ql5}o]
A7 d S BRoks WAt metA 44 2
AIRFRT g7t 002t Ap7]/dd
A& oujsty, 00] ofyafd xp7|%4d
1A 4 Q.

ARAD, APG L AVG B K}
2 UERJOo}, EX AJxPE A
7 A oA ﬂ | S YUEpdHTE. o]of mhef, ¥
275171 Hsll A717d Al

e oo n

< f‘-l
ol

KE 4> APG % AVGO| U3t Cumby-Huizinga Af7|Ar2tA A At

At Hefof oigh 27| dEd A
(g = lags, Ho: q = 0, serially uncorrelated)

54 MARPE 27 |dEd 84
(q = lag, Ho: g=specified lag-1, serially uncorrelated)

APG autocorrelation test

lags chi2 df p-val lag chi2 df p-val

1-1 1006.089 1 0.0000 1 1006.089 1 0.0000
1-2 1019.466 2 0.0000 2 315.624 1 0.0000
1-3 1019.598 3 0.0000 3 149.302 1 0.0000
1-4 1020.436 4 0.0000 4 74.529 1 0.0000
1-5 1020.710 5 0.0000 5 43.651 1 0.0000

AVG autocorrelation test

1-1 100.011 1 0.0000 1 100.011 1 0.0000
1-2 105.751 2 0.0000 2 0.003 1 0.9560
1-3 111.886 3 0.0000 3 3.053 1 0.0806
1-4 112.04 4 0.0000 4 1.759 1 0.1847
1-5 135.069 5 0.0000 5 22.094 1 0.0000

21 1) Hot disturbance is MA process up to order g
2) Hat serial correlation present at specified lags > q
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<H 5> Arellano-Bond 54 Ij'd 24 ZINAPG-ISG)

Arellano-Bond Dynamic Panel Estimation Results

Variables lags: 1 lags: 2 lags: 3 lags: 4 lags: 5
L1.APG 0.6627 (12.82)™ 0.6037 (9.79)™ 0.6018 (9.71)™ 0.6029 (9.68)™ 0.6039 (9.72)™
L2. APG - 0.0864 (2.66)" 0.0717 (1.40) 0.7431 (1.41) 0.0735 (1.36)
L3.APG - = 0.0233 (0.61) 0.0493 (1.09) 0.0504 (1.12)
L4.APG - = - -0.0412 (-1.97)" -0.0510 (-1.39)
L5.APG - = - - 0.0122 (0.38)
1SG 0.0011 (1.79) 0.0011 (1.77) 0.0011 (1.76) 0.0011 (1.79) 0.0011 (1.76)
L1.1sG 0.0024 (3.68)™ 0.0025 (3.60)"" 0.0025 (3.55)™ 0.0025 (3.56)™ 0.0025 (3.58)™
L2.1sG 0.0011 (3.31)™ 0.0012 (3.40)™ 0.0012 (3.36)™ 0.0012 (3.31)™ 0.0012 (3.38)™
L3.1sG 0.0007 (2.18)" 0.0007 (2.07)" 0.0007 (2.02)" 0.0007 (2.03)” 0.0007 (2.02)"
L4.ISG 0.0007 (3.10)™ 0.0007 (2.90) 0.0007 (2.94)™ 0.0006 (2.74)” 0.0006 (2.69)™
Cons. -0.0004 (-4.19)™ -0.0004 (-4.52)"" -0.0004 (-4.57)™" -0.0004 (-4.47)™ -0.0004 (-4.79)™

Arellano-Bon

d test for zero autocorrelation in first-differenced errors (Ho:

no autocorrelation)

order z (p-value) z (p-value) z (p-value) z (p-value) z (p-value)
1 -3.24 (0.0012)™ -3.22 (0.0013)™" -3.24 (0.0012)™ -3.24 (0.0012)™ -3.24 (0.0012)™
2 0.84 (-.4014) -0.10 (0.9228) 0.64 (0.5238) 1.00 (0.3190) 1.04 (0.2994)

21 Arellano-Bond Dynamic Panel Estimation 2239t £X|&= z-statisticsE 2|0|(* p<0.1, ** p<0.05, *** p<0.01)
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<H 6> Arellano-Bond &4 m'd &%

2 (AVG- ISQ)

Arellano-Bond Dynamic Panel Estimation Results

Variables lags: 1 lags: 2 lags: 3 lags: 4 lags: 5
L1.4VGE -0.3029 (-12.19)™ 1-0.3419 (-12.43)™ -0.3578 (-12.46)™" | -0.3603 (-12.23)"" | -0.3624 (-11.99)™
L2.4VG - ~0.1272 (-5.91)™ -0.1739 (-6.62)™" | -0.1770 (-6.10)™" | -0.1937 (-6.11)™"
L3.4VGE - - -0.1361 (-6.85)™" | -0.1427 (-6.14)™ | -0.1615 (-5.99)"
L4.4vGe - - - -0.0195 (-0.94) -0.0597 (-2.53)"
L5.4VG - - - - -0.1223 (-6.25)
1SG 0.0296 (0.84) 0.0435 (1.19) 0.0345 (0.91) 0.0360 (0.95) 0.0387 (1.02)
L1.1sG 0.1132 (3.69)™ 0.1286 (4.06)™ 0.1354 (4.29)™ 0.1347 (4.25)™ 0.1434 (4.59)™
L2.15G 0.1224 (3.57)™ 0.1358 (3.72)™ 0.1465 (4.22)™ 0.1474 (4.24)™ 0.1421 (4.09)™
L3.75¢ 0.0424 (-1.65) -0.0214 (-0.84) -0.0119 (-0.44) -0.0107 (-0.40) -0.0069 (-0.24)
L4.15G 0.0500 (2.73)™ 0.0638 (3.52)™ 0.0747 (4.12)™ 0.0752 (4.13)™ 0.0823 (4.33)™
Cons. 0.0026 (0.74) 0.0019 (0.50) 0.0021 (0.53) 0.0023 (0.58) 0.0034 (0.82)
Arellano-Bond test for zero autocorrelation in first-differenced errors (Ho: no autocorrelation)
order z (p-value) z (p-value) z (p-value) z (p-value) z (p-value)
1 -4.44 (0.0000)™ -4.44 (0.0000)™ -4.44 (0.0000)™ -4.44 (0.0000)™" -4.46 (0.0000)"
2 -3.25 (0.0012)™" 3.63 (0.0003)™ -2.19 (0.0284)™ -2.06 (0.0392)" -1.36 (0.1736)

2 Arellano-Bond Dynamic Panel Estimation Z:39F

22| &= z-statisticsE 2|0|(x p<0.1, ** p<0.05, *** p<0.01)

N go4e e Zoe e 7 MEe 57 2. T4 VAR B3 £
232 < 60 ge= mAH O e A
o+ A)|&}7} 5&FQ1 23 o]}, 1) IRFs(Impulse - Response Functions)
ZRANS AP WA [5G0 1XF AJRF U 3R} A]
A A 79742 A ¥eH, 1At 24t e UEISI A 28 7HA 9 AT e 5
T 4R ARIA 1% $2E02 SAR gode 2 A BAE e ZEdA 2w §jstel ¥ A
L 70R oD, B B35t oH+)o2 e & Td VAR 242 A6, RE(FHHSEA)
Ack GepA Qe AN BEe R kA ofs]  JEE Bo 54 W] FZHol FoFe A9
ME QA3 RIS 0 Qaele DAt Zoe O W50 wee Amjuoth <1d 2>k
st 4 Qler, B AR Ay 1R, 271, 3 APG, AVG, 121 ISGO] T3t IRFs 2= £ A
2% A7§o] AlRFE T3 OH(+)o] BFFS lAlE  AlSEL Yloo], A AME IRFs Ag oju|sty,
A & 4 Aeh &, g2 opmEo tish A F8 AA2 95% A12] a+F(confidence in-
9 2 5ol F71e S 1-474 AEQ) Al tervals)S jnjgtch Tm 0.2 gt A wiA)
AHS Tl ol 3] ofmtEUful A2l & Jfmet T WAl Jfm s [SGo] 193 H40]
7t 4 deE 2 24 A AArSRL gl RS ™, APG X AVGO] ¥1-3-& Z47F Hojx 1
Qlth 4471 Arellano-Bond 54 mfd 23 F7
16) & 912= Ijd VAR 2% 242 9[510] Ryan Decker® Stata ZCE ALS3[%SS W3IC Ryan Decker®| Stata ZE:

Inessa Love2| PVAR.ado Z.E=(Love and Zicchino, 2006)& 443

HORM, X A} MATF HBH & W4 240 LfApH

HEHEA ZAHE sHZSI, FEVDs 49| 7|2F 2 F JiE 2o W2 RAdE ASorL AH(Fort et al, 2013).



136 QIEIY ZA YE X I1H Y H2AY 7 5 BA 24
Response of APG to APG shock Response of APG to AVG shock Response of APG to ISG shock
Response of APG to APG shock Response of APG to AVG shock Response of APG to ISG shock

0.004 0.0008 0.0010

\ 0.0008 -
0.003

0.0006 -
0.0006

0.002- 0.0004

0.0004~

0.001 0.0002-

0.0002

0.000-

0.0000

Response of AVG to APG shock Response of AVG to AVG shock Response of AVG to ISG shock

Response of AVG to APG shock Response of AVG to AVG shock Response of AVG to ISG shock
0.15 0.4 n

Response of /5G to APG shock Response of /5G to AVG shock Response of /SG to ISG shock

Response of ISG to APG shock Response of ISG to AVG shock Response of ISG to ISG shock
005 0.04 X 0.4

AWML S I5G BAL APGYE AVGe] D2 oo TiF RFs A1E AWHA, APC L
F+)o) FFAS AT Youf, 53] 4PGS B AVE RF AR 1, 2 AUFo] 1SGo] (DY FFL
Qo ARE 12 AROIA o] A RGBSR A AL U 4 Atk ol 9 g Ex A2
IS & 4 ULk W, AVGE AL, YN B ol ALY WA BSo YL vty PP
A%t (-)e WAV} WA 02 ehtn Qo FE 7bA B Aol ALY 3N &5l
FH9) BT F A 1A AN FFRHol AV 1LY ARE £1 GFL 0T UL S A
2 g A% 4 k. 5, RFs 1220t 2 Alshe Ane i €3 4PCet AVG 2]
o, QE A o] £ A U AY F7F WAS AHEW, Avee] A AA AR A
of Vg 2 JFALS UAE AR Y 52 B A APCo] F(+)9) JFL UKD Uk B, 4PC
S oltk ol2lat AT AR A F RS 2 9 4L UIY AN AVl H(HY FFL
Gstel @l Wt FAUAE WD 2SR D URAREE ()2 WAR AR A
A% F A FBL PYSMA UREo] 288 B 2 Ak ol2@ Aukk 71E £ A A
= AMo] wred o2 S| 4 9k, ol chgt Al ApolAol Ao} gAILS & 4
H, 471 uloh w2 R 1A EE e Utk - 984, 2013D)
2ol QIE M FFO] FFS F 4= UL Zo]



2) FEVDs(Forecast Error Variance Decom- 3. Ij'd Granger Qlupd ZAA
positions)
<E 8>2 FE 7HAN A2t 2]l Iyl 4
<E 7> APG, AVG, 2|11 ISG 770 tigh A s 7ho] lubiA| o] WEHd &l g mid
FEVDs 24 AutE HojRri 9loy, 2714, 471 Granger 1id A4 A& AAlsta ot &4
4, 671d 22 25 FAIA o o2t o e A}, ISG= APGO| Hjsto] B& AJRFoA] Qlakd
of oJsf} ¥h= oA FFe] =& AAIsHL Qitt. = 2= 9HH, AVGo]| istol = 2 AlRfolA QI
IdE 2R e Ao® YepTh E35F APGL
<BH 7> APG, AVG, ISGO| U$F FEVDs Zit AVG= D= ARPOA Abs ol S ZH= Zjo g2
Zn A [ 2 [ 4m [ ém %OWJO*E% 3HH, APGe AVG= ISGO]| T5to]
FEVDs of APG A& AJRF 1RFQE AJRF 2Z} A O A & Q1Y & 7t
AVG 0.0189 0.0374 0.0444 Al ATt AIRE 3RF o] 2 QIS Ze ZloR
1SG 0.0263 0.0331 0.0344 LFEFS T
FEVDs of AVG 1§ Granger 9ty A A= x3txlog
APG 0.0547 0.0656 0.0723 "o o, QY G EE2 8 JHA o= dut
ISG 0.0096 0.0204 0.0272 A JsFg n]x| 1L QoL Ao QubA o
FEVDs of ISG FHS AT Agshle of2le Jlos Hol
APG 0.0074 0.0153 0.0148 o, 7127 Ak 27 v AT R A e
AVG 0.0006 0.0046 0.0096 o]0 x| o] olE{ul A FEoE dEFS =y
A= Ao BRIt} ®5t 7HA M AfFE g= QI
APGO| th3t FEVDs B4 ZAut= %7] 271L7} WA FFE S UR| AL Qe A2 YER L Qlct
A= 75GO] Fakao] o 2 7102 YERF oL} A] TrefA] oi'd Granger Qlipd A4 Augtoz =
7to] Zapgo] wet Avee] @EFo] oS AR = o, QI A &5 2 28 7Aoo IubA &S
712 &olsh 4 oltt ¥t AVGo| tjst FEVDs UR|H, 28 7HA A2 A2 s S
BA Ay, 717 YY) 156 Bk APG7T Y 2 9 ZHA] =]aL, O A] 7H A aF Al 7= QIE Yl A
TS AL QSS & 4 ot TefA QY M FE0 S7TR o[ofAA Hol Mz aA ]y
A 50 Zrt= Yo R 8 T k5o de #Helor A Aibe B 241 Q0
=2 9TE S 71 ASS A A AlARStL
ATt
<H 8> APG, AVG, ISG o I Granger Q1ig A 22t
Variables Null Hypothesis W - Stat
lags: 1 lags: 2 lags: 3 lags: 4
AVG | does not Granger | 1.5659 (1.75)° 3.7163 (3.79)™ 5.5593 (4.56) 6.3391 (3.52)™
185G cause APG 4.4584 (11.22)™ 7.8950 (12.92) 8.5351 (9.66)™" 8.5510 (6.63)™"
APG | does not Granger | 3.1976 (7.05) 8.0794 (13.72)™ 95824 (11.93) | 11.5002 (11.67)™
ISG cause AVG 0.7337 (-0.96) 2.6279 (1.22) 3.5432 (0.75) 3.9029 (-0.42)
APG | does not Granger | 1.0662 (0.10) 2.6918 (1.37) 5.1576 (3.63)"™ 6.9410 (4.19)™
AVG cause I5G 0.5891 (-1.42) 1.2634 (-1.81) 2.3766 (3.63)™ 3.2014 (4.19)™

ZF 1850t £Z|& Zbar-statisticsE 2|0|(x p<0.1, ** p<0.05, ***p<0.01)
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