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Abstract

Purpose — The objective of this study is to investigate the
dynamic relationships among Advertising Cost (AD), Newly
Registered Users(NRU), and Buying Users(BU) of Social
Network Game(SNG). SNG is getting pervasive mainly due to
the rapid growth of mobile game and Social Network
Service(SNS). It would be helpful for marketing researchers in-
terested in SNG and related practitioners to understand the
changes in AD, NRU, and BU with time as well as the effects
on one another in mutual and dynamic way.

Research Design, Data, and Methodology — Necessary data
were collected from Social Network Game(SNG) company. AD,
NRU, and BU are endogenous variables, but new event such
as launching (event) and holidays(holiday) are exogenous dum-
my variables. Vector Auto regression (VAR) model is generally
used to examine and capture the dynamic relationships among
endogenous variables. VAR model can easily capture dynamic
and endogenous relationships among time-series variables.
Vector Auto regression with Exogenous variables(VARX) is a
model in which exogenous variables are added to VAR. To in-
vestigate this study, VARX is applied.

Result — By estimating the VARX model, the author finds that
the past periods’ NRU affect negatively and significantly the
present AD, and past periods’ BU have a positive and sig-
nificant impact on the increase of AD. In addition, the author
shows that the past periods’ AD and BU have a positive and
significant effect on the increase of NRU, and the past periods’
AD affect positively and significantly BU. While the impact of
AD on NRU happens after 3 or 4 days (camryover effect), that
of AD on BU comes about within just 1 or 2 days (immediate
effect). The effect of BU on NRU can be considered as word of

* This work was supported by 2015 Hannam University Research Fund.
**  Assistant Professor of Department of Business Administration,
Hannam University, Daejeon, Korea. Tel: +82-42-629-7284,
E-mail: htlee@hnu.kr

mouth (WOM effect). Therefore, SNG companies can obtain not
only the growth of revenue but also the increase of NRU by in-
creasing BU. Through those results, the author can also find
that there are significant interactions between endogenous
variables.

Conclusion — This study intends to investigate endogenous
and dynamic relationships between AD, NRU, and BU. They al-
so give managerial implications to practitioners for SNS and
SNG firms. Through this study, it is found that there exist sig-
nificant interactions and dynamic relationships between those
three endogenous variables. The results of this study can have
meaningful implications for practitioners and researchers of SNG.
This research is unique in that it deals with "actual" field data
and intend to find "actual" relationships among variables unlike
other related existing studies which intend to investigate psycho-
logical factors affecting the intention of game usage and the in-
tention of purchasing game items. This study is also meaningful
by showing that the increase of BU can be a good strategy for
"killing birds with one stone" (i.e., revenue growth and NRU in-
crease). Although there are some limitations related with future
research topics, this research contributes to the current research
on SNG marketing in the above mentioned ways.

Keywords: Social Network Game, VARX Model, Carryover
Effect, Immediate Effect, Word of Mouth.
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H =L A O|8Xtel oF 86.2%7F ZHIY HAS O|8st U=
Ao 2 LIEtHOon, 2L ZHIAAIY AE AR2E= 20114 4,236
oM 201413 2% 4,255 RA7K| SESIRACE O|ZA AIE A2
7l 253 4%t o|lf= 2011 ZHEYA Q0| SNGO| H=E(R}
7| WEo|ct. 2012 F17te AQUMEIL HAE ol =HHY A
AR 2845517 AIRRACKLIM & Choi, 2014). 12{3t HjANA 2
HIY A AHSIEEE SEAIZI SNG A|ZH0]| CHE SAo] 2
0| X|2 QUCKWohn, 2014).

J2{Lt SNGaF #HAEl 7|1E A0 = SNGO| Alz|d HEZO
O|X|= F2HKim et al., 2010), SNGQ| X|& AMZO]| CHSH FF @9l
(Kim et al., 2012), C|X|E Of0|&l Ofo|= HRt R29Ql(Lee & Park,
2013 Lehdonvirta, 2005) S FZSNG O0|2X}=0| A S St= 7|
L} OfO|”l 70§ S7| &2 ISt XL Sk AY O|8AES| e
A AEE OE 9770 FE OIFRUACE 2Lt AN A7ty &+
Ojxt He 52 =ast EE G|o|E(field data)E &8t A+= Ct
FO{X|X| AJACE [LH2EN, 7|E 7= SNGE S =242 UWae
HIQUZHLAILL SNSALS| OAIE{Of| A HEHQl AMEE KMAISH=
Mgt 4= ghof SURULE.

22| I 8 SNG 7|YoZEE UREZ Az~ of
Olel O T2z Azl A=l OHE Zo| HEE H|IOf
G E ZIHSIRUCEL SNG LHe| =2 SNSE Oi7HE 10| A%
&2 otk ot dth 4% gaEE2 AlZtE F1 0o X|EH
o=z gskE 0| Z40|CHi.e., carryover effect). [}2fA, Ol 2 10
=0 Hopr} Ao 7tof SRRt Oj2§o)| ofiHst FgkS O|X|=X| I}
ofgh o= QUCHH AY 7H 7|at SNS Z|AC| ORAIE QJAHATO
E30| & Zo|Ct 3 o] A2 Al 17 =ty 3 1ZHo| of
O|" JOfof| ¥&k2 OjE # ofLz}, Az W Fojazd 0|0
w2t FoH| Y oA ZF0| gakg g ZAo|Ct o[of & ¢t
olgfst 17 2R]E HIECE 4l 10Zint OfO|” Of 12H==9|
HES1 F10H| HS0| &= ofEA sHeE FES OX|=Xg§ &
OFE X} SHH st ZHAE mwetstr| {8 Vector Autoregression
with Exogenous Variables (VARX) @S ME3SI0X} SiCt.
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21. SNG 9g 0|8 9|&, 0§ 9=

SNG O|81t #HE A7l= 37 SNGo| 9g, SNG 0|& 9=
20 o=, 7 o0 APt ATE LIEE £ RUCE Kim et al.
(2010)2 Al2|™ sEZH(Social Presence) M&XAI2A SNGo| Hzt
= ATSIYICEL O Zot SNGO| AFEARZE HME |OiZdE =0l=
ghg SICte AS YRCE Kim & Kim (2012)2 EAMS £t M3
= FTE SEHo=R S 2urEel 220l AlQute 2| SNG2
Al HMHE FE SXo=z slo QCt SHC

Bae & Kim (2013)2 22t A X|& Ol 2o|=0of =22l AY
W X|flet Xtop X|MHo| ofH Fak2 F=7IE ATSIICEL o7
Zut Kot YX|E2 2etel AYel X|& 0|8 2oJ=0| Rolst
T Aoz LiEReH, 22t Al W XfIe] d2 K& o
O|=Qf RoIot TAHZ} gl= ASE LIEHGOL], 2212 A LY

Aol CHet Bz FE F Bl X[EE 0§ 9k
o
7

N 1R

S FORM UWHOR HY X% 0l o= ¥HS F
A= LIEGTY.

Lee & Park (2013)2 SNG O|2X}0| O|20HE BHS A5}
Cf. 259 AFOM A 5|E Qolez EH20|, 48X o=

rir 2 > ofo mjo
4o
00t |'|f'

fOICZ, AlZHZE0| 7Y 38 2202 HAL/UAD, A HZ
b BAZS0| AIRH o8 Qfloz HAIZIASD OfZ{sh e
QIE2 SNG DHEo| MMQOIoZ FA|Z|QUCE Eot Znigoloz
XEH 0181 AYorold FOiE MASHIICE A Zub EHFOI
SNG 0|8 THH0| 7ty 2 Fds F= A2 LIEHCH, AlZt &
8t 22 28 dHEC: 2ATIZEN BAZS S| Al 3
o] BS 2 A2=Z HTEAUCE £ SNGO|| HES+F X|EH2
2 SNGE= O|&3tHE 2|=2t FOje|=E =0l& A= LIEHKT,

Kim et al. (2014)2 SNG O|8Xf2| OfO|E 0§ O|=0f Y=
OlXl= @olg ATSIRIcE OS2 E222 ofo[d Fue=E &
% B2 £0, Y S0 ARY A, ARlY Y S =
g 2 510 ol7EMS Stlth ot Zat M|, A|EY S
SO 2220 Rolst IS FOH, MY ar AX|E =t
=70 ool Fofof Rolofet S FAIT, A |EH S7= {2
ot s FA| He A LIEFGC). OS2 Ofo[" 0§ ol=+=
O|RIe| Af=|X AP 2ZgHez Fes welks AS YT
SFALY.

Bae & Kim (2014)= Atz 8iuf 32|E[Z OjA7F 22121 A
2 7 o0 of IS DIX|=7tof s ASCh. OS2
AT 2l Ate| g2 2242 A 7 o/=0 HPH2Z R
o Fets OIX0 32|12 Djas HEHe=z 2240 AY +d
olz=off Fets OXIX[= AR E=0 S¥H2 Fes 0K
Bizs 7780 S8HQ g2 DIz HEHez 73 9=
of Fek= DRC=E AS HRACH

SNGI} 2tEE 7|ES| ttypt A= SNG ARt HFAS
oA &3l RE¢ AAEE MSSHILE. 2Lt SNG 0|81t
HEl 7|1E AFS2 SNG 0|8 2|z 5! ofo|d Fof o|=of Fgt
= T o2|Y A2 205 FHSIAAL S MEkA, 220
P dgE S A7 FE O|FUSH SNG FXA=2 & &
& Cl|O|E(Field Data)S &8¢t 7= +dE Bt7F §17] W20
HFHC AAFE2 MetH e == 510 Sict

0 O gor o J
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2.2. ARM Funnel Model

SNG A|ZOM EE2| 40|22 Qe H[=LA ZES "Freemium' 2
2O|C}. Of= "Free"et "Premium"2| SYOIZM FEEZ HAS BY
mBi0] 12 $8 52|70 LM 0[S F Yol 1M M2 13
St HEfQ| pElz EXN X|QEICKFields, 2014 Oh & Min,
2015). O] &2 o=, Y2 S OHAOfQ] 2EtRIA|Y Ao B
I SPH SHNMOD A2 50| RHIUY ArglLjol 20| Fm}
MRSt Q= HEO|CE Moreira et al. (2014)0 [M2MH i0OSQt
AndroidZSHE 7[to] 01N Q= A B Chet 98% 71l AlY
0| Freemium &2 0|23tLC}.

Ol =9 RHOM HY A= ZHY AYS FEE 20}
& & Un, AIg 3 Ao Tasich =7 mojg Meimoz
£ olo[HE I50] =2 XIE5tH, 0|2{3t FOHARIE 2AHoj
(In-app Purchase)z2tyl £E2Ct %2 S0f O] IHOIRL 2HIY of
Z|AH01M A (rank)to| 2tA|0 25t o2 ATFSO0| AT U
CHe.g., Jung et al., 2012; Lee & Raghu, 2014 Oh & Min, 2015).

ARM funnel 23 (Acquisition-Retention-Monetization Purchase
Funnel Model) 2 0|2{$t Freemium H|=L|A HE0|AS| IHE
Ol §Z 4l TSt M=7K[Q| THAE UEHHESAH 2FHE
Ct. Freemium H|=L|A D 3ol M SNG2| O|8XAt= AIY LS
2IO|ZAIO|2 CHAZ AlFCHA|(Acquisition Stage), SX|EHA|
(Retention Stage), dt=THA|(Monetization Stage)E HAM A O[O
O|Z ECh. MaEtAoM A Y OE= AYS 22 LESZM
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MTFEES i 2| Bl 20| £ UROITL SX|THH

M ojEA ATEAON HE wEst AYSHSO| NaHoz

A% AYe 57]1 wEAAT st 200] T2 BFo|H, TojEt

HolMs Ol SHeEl NASREE IMTNE ATHS ojZof

LA Be PojnAT 40|12 AFSHE 2{0] BHOICL AMKo=
Z+ C

r

= ARM funnel REIOJAM Z} CHAQ] W £E S2|7| YsiMe
MECtAC] 17 =7} QEOLOF 3ta1, Z+ THAIO|A CHE THA RO HMet
88 Sal= 7{0| £R3ICh 12{Lt Lim & Choi (2014)0f o|&}H,
DAU(Daily Active Users) 7|Z=O 2 Ar2|0f 3= SNGO| HIEA|
O0jE0| &2 A2 ofzts M2 XHsigch F, A7 /4 %
SNG 0|2 |XE BJ7H|7|& ZAO| HtEA| A Y ofo|8 ojE= o
ZEX| %2 7IsM0| 4YsiCte B2 =2 5+ UCL

IS SNSE EEiECEZ o SNGE 7|E O|8Xto| FHut Z
2 Afe|A g 7|Ht2 O F=a%t EYOE SiCKKang et al,
2013). [M2kA, SNG O|&Xt= At |}X |Xo F&2 0j&E =+
o, ool FOiXt HA| 7HAXFEC| SNG 0|8 HZE A M
S 7t A2 53 dEHE £ + UL HO|AM ARM
funnel ZEOJA KAISH= "M — RX|(0]8]) — FOf"e ol &

o
g

Az 528 1l 2 4 o0 2 HToME 13 B4zt of
of US| BHES B MBS} B,

7Yooz 2E 20141 32 3YULE 72
16Q7HX| 13727t k|, A7 274, ofolgl F0j 1, ojHE

AR nzie g Mgz Ao Jtst ag Lt
EtLiDY, 70§ 222 {2 Of0|YS TOiSHs 1S LIEFHCE O]
HIE= SNG MH|AT} HSdte Z2EME LIEIH AMZ2 O
HIEZL dAE F2 1, 7|E O|HMEE Tdd F2 02 HO|#H=
2 LIEHHACHOIEE 1372 UL} Ao, SdH2=z
-4 F7|2 O|HIETE WH|E|QACE. WetA D=Lt ZH|of of
oF JYELHE F7|1H0l uNz 20 ez ZHFSIQILL). =
o Rl 2UE SHP| fiH REE & sFYE B2 1
Otd &% 022 A| HO|H=3} SIRACH

w

= oT

7t @aSo| J|% EAS Chent 2o FaHlE YTF 1910k
0| FHEQD, AFIHS UYWR 2433%0| JtUEAon 7
Of DS AW T 42%0|Q{CH<Table 1> AZ).

<Table 1> Descriptive Statistics of Variables(Unit: 1,000KW, person)

Variables Obs. Mean SD Min. Max
AD 137 1,911 4,322 0 21,200
NRU 137 2,433 4,412 7 24,910
BU 137 42 53 2 257
AAD 136 15 2,805 -7,220 18,500
ANRU 136 -8.4 2,723 -11,136 21,480
ABU 136 -0.13 20.12 -55 129
Event 137 0.14 0.35 0 1
Holiday 137 0.32 0.47 0 1

AD: Advertising, NRU: New Registered User, BU: Buying User,
A: difference operator.

32. 94 2

2 78 8¢ oha1 22 o+ 2XE CHREDX otk 2
ATFOoM= "SNGo| &1H|, Mz, Oro|= FOf 124 Ztof of
Mot SF9| =50 4z FEA A7 2le OF ENE
Qopg MR} I RO BuH|o| AL Al 1 I ofold
F0j D IS O| O ofLIZ} DY ARKEL o2
M 9 TOf 7 olof Wt WuHE AZHoR 2uslE:
gt Z40|C}t. EESH Chintagunta et al.(2006)= Z119| LHMMS 15

SRl Qg 29, DY RYS MU PP, HyE(Biased) 24
g 2% & UCE %S ASHo2 SHOIYCL w2, FH
oA & gHol T Hol B MO Y B2 ool
2yg FYSCt

Che 37 242 StiME AYYHO WATI0| BAeg, B
18| S7hs AlRa 3710 R0l ¥

o = 9tk 3Lt 9 XK Hiet Zo]

} Mg 4 9Uheg, 4707 F7hs FaH| 37K |

o
ol
N

-

g
2
N

b

ot YEkS FLL). Ol2f3t WATio] SXO NT
7| I8) 2 oM Zuu|, Afnzis, ofol pojnzs S
O AAE HE (time-series vector) H|O|E|E &850 H4E 7+
of AE YOotEX}t SHUCL st REE FHSHI| sl 2
A0 M= Vector Autoregression(VAR) RS ARSI 10X} SHC}

VARZ HM==5 70| L{MH0| QU2 A(endogenous) =ZEQI
(dynamic) 2tA|, J2|10 OMA|E W=t F0f S1f 22 Aol &
SELHNE =Fst=0| et 2EO0|CHJoshi & Hanssens, 2010;
Min & Choi, 2014; Trusov, Bucklin, & Pauwels 2009 Villanueva,
Yoo, & Hanssens, 2008). VAR Z&0]| MBEHLE F=T15IH VARX
2ol ECL & ¢oMs &aH|, Az, ofold Sof 1z 7t
O SEO|ITA LHMEQl M2 ZATL AUS AR TSI oot
Ha TAHE HHEY = e VAR BHE MBS0 ALE TS

AAtE R Dot FNHIE W4z, O[HE OlFet
S= 2 B2 of2f 4 (1)1t 20| VARX 2¥S &

z
(1) Yt:ﬁo"'__zﬁi Yo oKX te

Y, = t A|I-EQ| LMo HMIHE LIEILHLD X = Qs d
BOICL5,, B, o2& FFoH0F & 2= HEE LIEHHCE ¢ =
N0,>) 9| HiAELS. B i(white-noise disturbances) £ [}ELCF.

4. ¢

-
X

a

M, Z2to| AAHE HM==0|A H|’H & (non-stationarity) 0] ZEX|
b= QUZ 750l EXst7| 20 2t #Ha52| Hitd ofE
FoEs 27| /8 Augmented Dickey Fuller (ADF) EHQ|Z (unit
root) H|AEQF KPSS (Kwiatkowski et al., 1992) G2 HIAEE
HASIRACE T2 AW HAE A £ A" ZF0IM A 7He
AAY 25 EHR20] e Ho=E TFEEQCH Ol Z A|AYE
HpTt HIHYMEE 20 Qohe A2 QOB MakA, HodS
stESt7| @ AHRS HYSIRn KRS T2 HAE At
CHRIZ0| Sl= A= LIEHRICE M2k, & ST 2 AAE
o XEUS EEIIRUCKH<Table 2> EX). [t =, H4 7H| W

rEl ot
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‘4M(endogeneity)0| EXst=7tE QIst7| s defQlA 2t
(Granger-causality) Z4HS AYSIQICt. 1 A <Table 3>1f Z¢
O| "oto|& FOf 12 == M0 £=0f ofsf 12X lat7t
EIXI RELCL" = T SHLe) EW#IF'JS X 2|(p-value = .098)5 2
= B 740 5% |ol=FE0IAM Q1N Qlut AT = A
2 LEIRCH Ol ZF HE 7t0]| LjMMOo] JAZS LiEH= A
O|Ct. [2fA, OgjolN Qlnte| Aute= VAR Z3ip Zo| 2t of
SHQ AAEE Dsk= 40| EQsiCHe A2 LEHAHCKTrusov
et al., 2009).

<Table 2> Results of Unit Root Test of Endogenous Variables

ADF (HO: Unit Root)

<Table 3> Results of Granger Causality (p-values)

HO: DV is Not Granger-Caused by it
AAD ANRU ABU
AAD _ .000 .002*
ANRU .000 _ .098
ABU .016 .001 _

* HO: ABU is not grange-caused by AAD is rejected at 5% significance

level(i.e., AAD granger causes ABU).

S (D & oy CHRIZ AR oM ont HAEANE Ef2 A (1)S X
Series | Test |[5% Critical | Unit Test | 5% Critical |  Unit a SO AAALC : :
Statistic | Value Root Statistic Value Root 83101 VAR 2¥3 Tcd’_ob*l:l- Schwarz-Bayesian - Information
D 286 268 Yes 33 15 Yes Criterion(SBIC) 7|0 2|8l %X 9| Iag(optlmal lag)2 491 ZHo=Z
NRU | 285 | 288 | Yes 38 15 Yes AR, FHH2R 4 (1y2 FESHACt
BU | 219 -2.88 Yes 42 15 Yes
AAD -15.27 -2.88 No .05 15 No AAD, Bro L 8188 AAD,_, D, Dy e
ANRU | 1531 | -2.88 No 06 15 No ()| ANRU =By |+ 33 | By B By | | A NRU |+ @y Do || 00 ']+[ez,]
ABU | 1417 | -2.88 No 07 15 No ABUL Bl ABU- ] 19390 Cat
T8 dits <E 4>0| LIEIL} ol 24 At C2ah 2ot
<Table 4> Results of VARX Estimation
Variable Lag AAD ANRU ABU
L1. -.03(-.37) -.00003(-.46) .0000002**(2.38)
0 L2. 12(1.59) .000004(.06) .0000002**(2.03)
A
L3. -.01(-.20) .0002*%(3.36) -.0000001(-1.58)
L4. 13%(1.92) .0005*%(8.41) .00000006(.70)
L1. -355.9"*%(-4.97) -27**%(-4.58) .001(1.47)
L2. -160.2**(-2.26) -.56%*%(-9.44) -.001(-1.47)
ANRU
L3. -249.0*(-3.85) -.26%**(-4.86) .0009(1.13)
L4. -59.7(-1.02) -617%(-12.41) -.001(-1.43)
L1. 23862.6*%(3.25) 21.94***(3.55) -.33***(-3.80)
58U L2. 13683.0%(1.82) 21.57**(3.41) -22%%(-2.43)
A
L3. 7365.8(1.02) 14.55**(2.39) -.18*%(-2.05)
L4. 13701.8**(2.09) 16.40"*(2.98) 16**(2.06)
Event -333651.7(-1.17) 44.51(.19) 9.31"*(2.71)
Holiday 389072.7%(1.89) 722.52*%(4.16) 8.9019
Constant 355933.704 -407.32***(-4.12) -1.76(-1.24)

wx kk % significant at 1%, 5%, and 10% level respectively. Numbers in parentheses are t-values

4.1. 4280 CHeh Fe

— o
o] F0H|= Aol FnH| Mo Folst T
£ AOZ LIEtom@t 10 gt 2E lagQ| t-values Zt
7t .37, 12, 01, 13, al palues>05) 12,37)(2) OF 1t
B7tle FNFAUS FOSHA a7l AdE2 SHRACt

(A28 1,2,3 lagQ| tvalue= 2t2} -4.97, -2.26, -3.86, all p-val-

ues<.05). &, oz S|MEIH AlFnZio| Z4ATH AL ZTH|IE
S A2z = &+ ULk Eo Bt OOl ?DH azo| Hok

2o Z7H| ZUl0| 2HXOl YES O|k|H E3

L oco=

=

Mot 4dH™

5|

2

o ofolgl of ;Ao k| BUto| e Yre SAHoz

SOolst Z{o =2 LIEILCH1,4 lagl| t-values ZtZt 3.25, 2.09, all

pvalues<05) Z, SNGAtE Ofo|"l O nZoZHEH HOF9l
£=olof H|sto] F0H|E L= F7HA|Zl Zolata sidg 4= U

O A2 ojie NuD FUS Buwlo] Rely AHS x|

QU= HAOo=Z LIEIGCHevent 2tholiday t-value= 2H2t

oco= T
all p-values>.05).

_}A

by

-1.17, 1.89,
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2oz MR FIt| F3

= 3YO|L} 4 O|off M
DU QOB BIAIPIE HOZ LERICHZIH|O| 34 lag
t-valuee= Zt2t 3.36, 8.41, all p-values<.01). O|= &7} Al 1
24 St *‘l*‘lﬁ gskg F=0{ o|YmiK(carryover effect)?t ZEX|
sh2 LIEtdIC ok, Molo| Apn7 4= sixjol A7z Z7}
of FolotA 2EEQl s F 1 Yes ALE LERHCHAMRLT
240]1,2,34 lagQ|t-value= 7_.+7_|+ 458, 944, -486, -12.41,
allp-values<01). Ol= A9 2% 0|3 X4z ARALT}
das| MEez siMe = QUCh

w3 I R0) DA P AT DA STt [ofeh 3
Mol e Fo AC= LETHDZC] 1234 g2t
t-valuee= 3.55, 2.41, 2.39, 2.98, all p-values<.05). <, O}0 IE“ 2
O nAg B7MA7l= A2 ALYALl IEAS SOAIA & #ot
OfL|Et Az Bl FRo I9gg o= ZAo|Ch 7|&E
TOIM HAISH HEQE 20| SNGOM Atz|EQl 2HA L FEs
At 1=0| ofo|"ElE FOfst = &7|7F At= Adp Y
AL ANO|CHe.g., Kim et al., 2014 Lee & Park, 2013).

At OMIEE 7|&E nAZ FOMLE Sh= A0[7] W0 4
ﬁl 2 X0 Solst %4,53% O|X|X| &0 JSH(event t-value
= .19, p-value>.05), S0 S T2 Al 00| Ao 7Y
St 4o 2 LIEtStCHholiday t-values 4.16, p-value<.01).

w
|'|JO

ro of rg

4.3. OLO|& FOjUZ4of CHSE Bt

Olgzu7t EXfst= Alnziof CHet &0 sikeb= 2| of
Ol FOf nzHof CHSt 19| 2t HWX ZSAMo=Z AOoILt
1 QCHEIH|O| 1,2 lag t-values 22t 2.38, 2.03, all p-val-
ues<.05). OfO|& O 17Ho| AL *'ﬁ‘ nza ghaloolo| 7|1E
10| =E&|0f AZ 7tsd0| =1, Ao AssiH AV HE
off &0 Cit BtE0| HjuH HHPE 7*0|Eh_ sfadet 4= QUCH EE
ot At O[HIEE HMAIDH Z2R0|= AR |X=2| oto|® oo
So|tH ZHEQl P2 FT= ZHoZE LIEIGCHevent t-value=
2.71, p-value<.01). EEoF 1,2,37| Xo| ofo|®l JOjRISO0| HHX|<Q|
OfO[&l FOHo| FolStA Xl F&Z O|X|1 A20H(Oto|H
FOj0741,2,3 lag t-value= 2tZt -3.80, -2.43, -2.06, all p-val-
ues<.05), 47| O|F2| Ofo|E TOj mZe HxY ool TojY
% B0t QolstH UMl ¥sFS 0jx|n QUCkojo|H Toj:

7” 4 lag t-value= 2.06, p-value<.05). O|-= OfO|El J1Of NZHEQ|
O}Ol%!g X&EHoz i Fojsk= Z0| ofLzt LFs tAS

1 ofold FOHE of7| WEQl HezE FH = = UCH
<Table 5> = VARXZ 23t Z1tZ Q9Fst HO|LC}.

<Table 5> Summary of VARX Estimation

AAD ANRU ABU
Lagged AAD - PS in 3,4 lag PS in 1,2 lag
Lagged ANRU | NS in 1,2,3 lag | NS in 1,2,3,4 lag _
) ) NS in 1,23 lag,
Lagged ABU | PSin 1,4 1lag | PS in 1,2,3,4 lag -
PS in 4 lag
Event _ _ PS
Holiday _ PS _

* PS: Positively Significant, NS: Negatively Significant

oj2fgt ZIE F O AZHez A 27| 93 L2l &
24 H2 sh(Impulse Response Functions, IRFs)E =tQlsl| HQt
Ch FYE VARZHO| A& siMst= Aol &Eet 0j2{Z0]
27| Zo (Sims, 1980), HTFAS2 VAROIM FHE At
IRFE HAtSH=0| ZHE3ICHTrusov et al., 2009). IRF= o B4
of et 1 mEHXIS| 50| CHE B0 OJ2ff {0 O BiglE
FETLE LbEACE

IRFs= <Figure 1>0f & LEIL} QICL AlpnzZio| 1 EZHX}
SOl M2t of 227 FH|S ZAaAF[L 4,52 X|LHE Z4H|
ASA7lE RO Lethth £8t Bojazo| 1BEHA M
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<Figure 2> Summary of Relationships of Endogenous Variables
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