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TERERE: Y EFZI7FA (bitcoin prices), $HF7HA < (Kospi), YEF71HA]<(Nikeei), 73337 (correlation),
Granger ?13<4A|(Granger Causality)
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HIEFR1E sho]u} thAll(Altemative) 291 B Q1S oF Hhofrjolnt. of2i3h HIESRLS:
7Vl (EstH)E 201010 HS-0& Azfsie] AlRksle] 20161l HIESIR] 714 0]
I3 5EshEA B AF/*EQ TS vk QrEslEolnh
A A Fele] MEd SHANA EA4FF ATllx] FAIEe] w7k
ojde] Fols ATk 742“—%4 olg|gt A FAlolA] 1 F 179 Y o] ghes
#H AARANA FLeA HEE= s BA% Ao Th(Thies and Molnar, 2018).
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/3 SR HIESR] 7149 MEAS JMME@M A 5 OE w87l viel o Atk
webs] St Ql HIESIR] Fxkshd The 587350l visl o] & s el =Edrh
HsstHRl HIESR] 7S AAPEAS] 87 wiste} mA|FAte] Swste] m2A] vhE-
o} AARR =TT 22 AR wslel sAlFEARe] 7 wsle)] HIESRIY] 7L
21438101 w2 A RESSed HIESRlY] FA13 79 nlESR] Bl 93]} MEd ol
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7 Aot HIESRIMA 71 A ARESIITE ATPEES St AR FAI
o} MIESRIZVAS] AAE =0 /P4 of it A 0 & Tl AT St JEe| T4
e M ESRIZAL] AAE AHs MEELE P olal A7 14R1 A EA) o5 Yohi|
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BLFI AR FALE. (7) KOSPI : SFEFTER|GFA G ovveveeeeeeens 1
T/ AT A KOSPL_, T AR )
NKFEE]
QK Zy)2)Z2=x]|Z=x)}2- L s PBEZTIR| GRS e
A BT R TR FAL S ln(NKEE[t,l ), NKEEI : YEF7R|52]4= ()]
BTCP,
HEZC] A3 - ¢ S HEFQ ZFA
1EZQ] A= m(BTCPt,l)’ BTCP : H|EZS] 7} ?3)

3.2 9d+523%
321 97AE AAIE A AA =Y

T2 Gtk Q] HIESRQ] AAIE AR A 0llA AAIES] A=} /P o|H
/\]71]@-/] Abs A4S FEHTE B4 sls HAT BERPE A oA AA GRS Al
EAZE o] AAIGA RG] EQHA 3310 FE-S sdste] PRI AAIEAE R A8t oF
gk B ARl AAIES] ¢ AREou e SER] A=
AHESR] ARgSh= WHHol itk

AT daskH]] BIESR] AAIE Aol the S AAse o RE
71 k9] Augmented Dickey-Fuller (ADF, 1979, 1981)2] ©+] 7193} Phillips- Perron(PP,
1988) el A7 5o) Utk o] AFollA LFT IR At HIESRIVEE S Ao 21
2R AT AAIGAE T2l A 2 Augmented Dickey-Fuller (ADF) T 73783} Phillips-
Perron(PP) 2] T A4S AAISIATE T4 QFaslH|Ql RIESS] EXHE 5
AAEAFS] eFgAd A S Z Augmented Dickey-Fuller T 3735} Phillips- Perron T+
4780l thgk 7Hd-e vt 2k
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NALD BAL Q3] =TT 5ot HIEFIFE F71R4=2] AAIE ARzt A71F
Ql FEBAES Bstolof Atk AAD A=Ike] B71HQ) HHBAS BAEl] $late]
L3H4(Johansen, 1988) A5 7L AA3ledok k. aghll FHE 7A] 7L thes

F7WA50} MIESIQVEA AAE AR FHRBATY A ket
BRHE: B TS MESQVEA AAD AERke] FHEUAVY EA

AT GaslER]l HIESQ]D AAIGAIEY] th'E Granger 13747 (Granger
causality) 78 FLFT7 R Ao} HIESRIZFA Y AADAFEITe] ®F0] of = w<o]
oJsled Wsh= AJMNATE BAe= & 40]“4'. AF7 IR 2|t HIESRIZEA L] AAID

ZtEZY Granger1FHA] Aol tigk 4F22 2l4), 21(5), 2l(6) 2= YERd = Utk
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<32> Granger?!Z0HA| 24 714

AFTHE 1 X does not Granger Cause W
AFTHE 2 W does not Granger Cause X
AFTHE 3 Y does not Granger Cause W
AF7He 4 W does not Granger Cause Y
AFTHE 5 Y does not Granger Cause X
AF7HE 6 X does not Granger Cause Y

)W AHE BEEIAE X A QIR Y A mER
3.2.4 VAR &3
HEI 217 8] 9 2 (VAREH)S IFAF7 RS Ao} HIEZRIZFA Q] AlAIGALE o tigh
=]

S7be] 5ol FAWAE BAlsle] BEeAe] BARIEA 0= o] §HT. BATT}
A% Aok MERIAS] AAGARS] VAREZE o] 273t 2k

W= |aw|+ [611.1 61, 96133 Wyt 5110,;) ‘51;77;6117 P // » +lew

)(t ay 021 1%22,2 6’73 3 )(t 1 62p,p 621) p 62[ DD t P €xt

Y, Ay 31,1 32,9 G35.3] [ Yoy 3p,0 %3p,p 5;;) " Y,_ » €yt

V[/t' — 511,1 512’2 513'3 VVt—l deeeee Olp ) 61,) ) 51p , W . + EW.,t ....................................... (’D
X, 51,1 0222 0035 | [ X, 1 021) » %2p.p %2p.p -p Ex,t

YZ é‘31.] 5322 63&3 t—1 03]7 P 3psp U3psp. —p €yt

F) W 2HE A7, X AR dRFTEAS, Y 0 2R HIESRIZHS

rlo

FLF7IAG Aot HIESRDFA ] AAI AR VAREZ | o7t SRS 24
AAF7HA| G Ao} HIESRIZEA AAIE Abs Aol thigh dA)e} ml=) gke] et
oz wFUar T4 U E3E FAsto] BAske Wtk TR At
HIESRI7}A o] NAIEALES] VAR #419] oS24} #-4haal(variance decomposition)it-2]-2

27] A2 e Ao JRLFT7IRI Aaeet HIESRDEA AR ¥ 5 3 W) HEst
H O W S mAs FFE EMsks 7Ielth



FAFTIAF Aot HIESQDPA Y] A JFH e nlal #4387 Kol A 74
AE2] 58S <S3> 71T F43 o) 72T E4S Tl AEsth Lt
A= A} HIESRIFA SRS A <34 Al 4004 B nle} o) gl
F7HA YESTIAG] AT 0.6892280]1, G g7 Aot FARARIR] HIEFR]
7VA L] AAAGTE 0.8177250])3, HIEFRIZPAT YBFIIR|50] A= 06242162
YR} d2ET fl=o] FARARIR] HIESRIZEAFS] AV B =4 vehd BlSH
s vhee Ao = yepsit

l]
rOO\

S T U \ X Y

Mean 2058.304 1260.131 1504.902 0.000414 0.001866 0.026695
Median 2004.785 1286.880 331.1000 0.002030 0.004206 0.016400
Maximum 2574.760 1889.740 19345.50 0.075672 0.084911 0.822906
Minimum 1697.440 706.6000 0.10000 -0.09301 -0.13484 -0.71562
Std. Dev. 183.3440 346.4852 3022.063 0.019636 0.026121 0.176823
Skewness 1.125093 -0.11327 2.748589 -0.68998 -0.62817 0.828217
Kurtosis 3.434075 1.761329 10.92902 5.803054 5.223749 8.301225
Jarque-Bera 91.03051 27.48414 1613.531 169.1978 113.0735 534.6773
Probability 0.000000 0.000001 0.000000 0.000000 0.000000 0.000000
Sum 856254.6 524214.6 626039.4 0.172194 0.776212 11.1053
Sum Sq. Dev. 13950238 49821571 3.79E+09 0.160007 0.283147 12.97562
Observations 417 417 417 416 416 416

) S WRFPIG T QREIPAS U NEIIIE, W AR AR5
X : AR GRFIAE Y ¢ A HIESQIHA
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<HE4> Y FTIAG} HIESR] 7149 A

Al

FQ,I

Eeadetta JEFTA HIEFRI7HA
e 1.000000 0.689228 0.817725
PEF7IA T 0.689228 1.000000 0.624216
H|EFRI7HA 0.813203 0.624216 1.000000

4.2 2929 FHE /M ARES B4
FAF7IR T A9} BIESRIZEA S 718 AAIE S P8-S HAsH] flste T
A Aot BRI HIESR]] 714 W] thel] A= o] T whel 242 ADF
(Augmented Dickey Fuller)7178¥} PP(Phillips and Perron) 7374 AAISIATE SHIT
At HIESRIIA AAIGAR ] @l A8 8= <35> RIFT RS Al
7+A ’\]74]%/‘(]'5%9] eI A A AFTERF A} HIESRIVEA S
10% oo ® it AAE A7t BRMAR] AF7HES 7146kA] Xtk 1eu
AR ARG LTI ER| A} HIESRIZEA ] AAIE AmrE QPR AR
7Hol 1% Frola=<EollA FrolZlQl 71Zhe g2 QEZRI AAIE AFSE YERsTh

<S> BUFPAS Aeh NEZN AAAARS) B 2%
Levels B2FT A JBZIIR| 4 HIEFAQI7IA ADF, PP Critical Values

ADF -2.140062 -0.756334 -1.226599
PP -2.031542 -0.701818 -1.579927

After 1% : -3.446

| sDifference PR | dEFTRAIS | RESRIHE 5% : -2.868

10% : -2.570
ADF -21.52020 -19.61023 -19.97075
PP -21.65991 -19.59656 -19.96530
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sG> #-d F7AISe} WESQ 71 AAGARS] BHE 4
A AR
Hypothesized . Trace 0.05
FEigenvalue .
No. of CE(s) g Statistic Critical Value Prob.**
None 0.066230 32.22474 29.79707 0.0258
At most 1 0.008468 4.061132 15.49471 0.8985
At most 2 0.0001376 0.566105 3.841466 04518
Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
** MacKinnon-Haug-Michelis (1999) p-values
B. A%
Hypothesized . Trace 0.05
Eigenvalue .
No. of CE(s) £ Statistic Critical Value Prob.**
None * 0.203945 227.0676 29.79707 0.0001
At most 1 * 0.1708907 133.3236 15.49471 0.0001
At most 2 * 0.128018 356.30122 3.841466 0.0000
Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
** MacKinnon-Haug-Michelis (1999) p-values
) 5% critical value : 15.49471
FUFIIA Ao HlEmRIbAe] Sl AR 24 Hol BAFAHAF A
Sro} wIETRD A AL AERbe] FHEBAV} AR ethe AT 5% Fe
A IS S A2 ek, el BT Aeesh WSS}

AAD Aue) AARLE AT AR} AR Fols BAF
NAG ABIe] THERAT) Al sheThe ARILL 5% vr;ow 2
Ro veh} BTG A5sh HIETRIA A AU K 02 FHBA Sk
Ao ety

4.4 Granger #3A 7H4 AAZEI A

HFUF7AG Ao} METITEAS) Wsje] WA= Qe B3] 913 VAR E5e
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9]@ v‘?—‘i% <&7> 3 F7EAFet HIESR] 7H A9 Granger Q1A A4S 913
nle} o] AJxte] ZA-2 AIC(Akaike information criterion), SC(Schwarz
information criterion), HQ(Hannan-Quinn information criterion)] 7]=0ll 2Jste] A|AE A1 x}=2
vehgth AF7ERA Aol HIESRIZPA 9] oSl A3t ARIT &hA] TR
Aot HIESRIZEE M-S AAIG AR &Kol 3= o] Jthe= 7MY sl LF71A 15
Aot BIESRIZFAS] A5XEe] WHEe] AjHTE doliy] 918t Granger?] A
(Granger causality)778-5 3tk 3 o F7EA9} HIESR] 7H4 ZAF5.9] Granger 13|
A4S 913 Axk= AlIAER Granger1ZRAAIE A7 A <88> ¢+ F7HA79 HIE
SR AAIBAIE ] Granger A4A B4 Ao}l 2t

<EP> @Y F7PI59} MIESIQ 7V AR9] Granger AHBA AL AT A%
Lag LogL LR FPE AIC SC HQ

0 -9161.33 NA 6.49E+15 44.92318 44.95267 44.93485
1 -7210.04 3864.325 4.76e+11* 35.40213* 35.52011%* 35.44882*
2 -7204.89 10.11633 4.85E+11 35.42102 35.62749 35.50272
3 -7195.99 17.35621 4.85E+11 35.42153 35.71648 35.53824
4 -7184.75 21.77046%* 4.80E+11 35.41054 35.79397 35.56226
5 -7181.71 5.835691 4.94E+11 35.43977 35.91168 35.6265
6 -7176.89 9.19424 5.04E+11 35.46025 36.02065 35.682
7 -7169.15 14.6417 5.08E+11 35.46643 36.11532 35.7232
8 -7162.14 13.16933 5.13E+11 35.47617 36.21353 35.76795

=) *x

) * indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

sop e

HIEZRI7A 2] WMstol et 2+t Granger?134A17}
o] WH3h= H|EFIVIA ] W3lol| Grangerd A7}

F7WX| ok HIETQ] 71 AR2| Granger AARAE AR <ag> - T
290 AAGAES] Granger 17HEA| £ Ao} ek & A7) st
U= ZOF UERITE o] TR

(AN
AR

Aow VEhsith




<H8> Y FPASe MER AAGAES] Granger ATHA 24

Null Hypothesis: Obs F-Statistic Prob.
X does not Granger Cause W 415 1.40005 0.2374
W does not Granger Cause X 0.01201 0.9128
Y does not Granger Cause W 415 5.09010 0.0246
W does not Granger Cause Y 13.9611 0.0002
Y does not Granger Cause X 415 0.51897 04717
X does not Granger Cause Y 3.57730 0.0593

) AIC(Akaike information criterion)®l] 2|5t] Alxfl= dl=r 1215 7]F0 =2 &
W 2 I=F A, X AR QEFTIRSE Y - A MESRIMY

45 VAR 23& o] 83 Ariy

DF7 A A2} HIEFRI7EA 9] Granger Q1A ol thgk Aol =S 248
et & exke] ErhEsl B4 SANRS Aol SR B asith AART A2
HFIF7IAG Aot HIESRIZFA ] AIAIE A5l thdk VAR B3l o3 245
F A F7EAge} HIESIR] 714 AIAIEAERS] VAREA A3tet o] stk 3k
7HAF Aot HIESRIZFA O] AIAIE Apsell gk VAR Uf‘é°ﬂ U HATEL] AR
O3 SAEHE EAshs FATREA Y] A <310> 3L TR HIESR] 71
NAEARE] FANRS 24 At 2l o] & Tz s VERE <1d1> - Y TRt
HIESIR] 7HE ANA QAR S| AWM 18|28} o) S AR Y] Aah= <#10> -
F7HAIe HIESR] 7HE AAIEALR S S22SB4 Ade) 2l of& 1z E EhH
<J91> - TS BIESS] 71 AAIGARS] FANRS ezl ofshA St
2= A4} B EFCN A A MEl A kel YR H|sk] ) W7ke) sl
Ao=Z et} d&ex) & PE‘EH(Vanance decomposition)it-23-2> A2 TR A|- A g+
F7AF At HIESRIZEAS] T g W] ¥} e W] A5 nXE I
sk 7ol

-

v o N
ourwiﬁ‘ﬂ
4N@4?

-

<39> 3k F7Aee} BIESS] 7H AAIEARES] VAREA

w X Y
W(-1) -0.0246 -0.06148 -0.70154
(-0.05813) -0.07723 -0.503508
[-0.42312] [-0.79609] [-1.38896]
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W(-2) 0.030003 0.019676 0.003411
-0.05803 -0.0771 -0.50426

[ 0.51701] [ 0.25519] [ 0.00676]

X(-1) -0.04147 0.058065 0.595198
-0.04376 -0.05814 -0.38022

[0.94773] [ 0.99875] [ 1.56539]

X(-2) -0.00601 -0.03625 0.12615
-0.04366 -0.05801 -0.3794

[0.13762] [-0.62486] [ 0.33250]

Y(-1) -0.00275 001211 0.007363
-0.0056 -0.00744 -0.04869
[0.49035] [ 1.62684] [ 0.15123]

Y(2) 0.000762 0.004382 0.055918
-0.00552 -0.00733 -0.04794
[ 0.13808] [ 0.59784] [ 1.16647]

C 0.000499 0.001399 0.020724
-0.00099 -0.00132 -0.00862
[ 0.50290] [ 1.06181] [ 2.40474]

) 1. Standard errors in () & t-statistics in  { }
W A @R X AR QRIS Y - A mESe

7 ]’Z]T A4} HIEFRIZFA Q] o& 22} E4HES] (variance decomposition) A3+=
<33> 3 F7Re} HIESR] 71 AAIGAE S wAkEel A Akl <TR> -
F7HAet HIESR] 714 AAIEAtRS] ik 1efaze)

TR ksl ol oJsh ST A djSol A o' HAiEE T %
2o 99%o) el DEFTER|el| Qe AHE = Fato] 0.2%C)1 o= VERtal, HIER
A7l ofsfl ArgEE 2ol 0.05%C1 3= LERsT

YEFTIAIFY Erhisfoll oJsha DEFTIAITY oSl AA| o r s Fa %9
FHEo] 2% 3ol AL ST EAlgRol] sl ArE e FEo] 27%01 o &2 VRl HIES
A71A0) ofs AE= Fato] 0.6%01 o= UrEP“Lq

HIEFRIZFA S Eqkialol ofstd =7 x9] of|Sof| AiE= T8 59 Fio
03%CVdolaL DEF7EAl ofsf AR E= 0] 0.6%C1d = Yepstal, nESIZHA
of of8)) zAAIH o2 A= B0 99%° V“LE e
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<EI0> 3 TP HIEQ) 74 AAGARS] FANS Y
Response of W:

Period w X Y
1 0.019705 0.00000 0.00000
2 -0.00107 -0.00092 -0.00047
3 0.00057 -0.0002 5.25E-05
4 -5.18E-05 -1.08E-05 -9.54E-05
5 2.49E-05 -2.65E-06 -5.05E-09
6 -3.67E-06 -2.28E-06 -6.85E-06
7 1.07E-06 -6.57E-07 -1.30E-07
8 -1.98E-07 -1.33E-07 -5.71E-07
9 6.49E-08 -3.60E-08 -3.40E-08
10 -1.24E-08 -1.27E-08 -4.27E-08

Response of X:

Period w X Y
1 0.013723 0.022296 0.00000
2 -0.00033 0.001292 0.002072
3 -9.95E-05 -0.00052 0.000914
4 -4.17E-05 2.78E-05 0.000106
5 1.78E-05 4.52E-05 3.99E-05
6 -1.72E-06 7.42E-06 1.12E-05
7 -6.25E-08 7.06E-07 4.61E-06
8 -1.82E-07 3.91E-07 9.50E-07
9 2.69E-08 1.72E-07 3.32E-07
10 -9.61E-09 4.46E-08 8.40E-08

Response of Y:

Period W X Y
1 0.007121 -0.00023 0.171072
2 -0.0056 0.013269 0.00126
3 0.002713 0.004314 0.011138
4 -0.0008 0.000767 0.000919
5 0.000147 0.000205 0.000875
6 -5.58E-05 7.67E-05 9.46E-05
7 1.17E-05 2.38E-05 6.61E-05
8 -4.05E-06 6.27E-06 1.00E-05
9 6.49E-07 1.79E-06 5.32E-06
10 -2.75E-07 5.41E-07 9.38E-07
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Variance Decomposition of W:

Period S.E. w X Y
1 0.019705 100.0000 0.000000 0.000000
2 0.019761 99.72481 0.218621 0.056568
3 0.019771 99.71398 0.228797 0.057220
4 0.019771 99.71163 0.228820 0.059546
5 0.019771 99.71163 0.228822 0.059546
6 0.019771 99.71162 0.228823 0.059558
7 0.019771 99.71162 0.228823 0.059558
8 0.019771 99.71162 0.228823 0.059558
9 0.019771 99.71162 0.228823 0.059558
10 0.019771 99.71162 0.228823 0.059558

Variance Decomposition of X:

Period S.E. W X Y
1 0.02618 27.47595 72.52405 0.000000
2 0.026296 27.25040 72.12887 0.620725
3 0.026317 27.20806 72.05156 0.740375
4 0.026317 2720777 72.05025 0.741980
5 0.026318 2720767 72.05013 0.742205
6 0.026318 27.20766 72.05012 0.742223
7 0.026318 27.20766 72.05012 0.742226
8 0.026318 27.20766 72.05012 0.742226
9 0.026318 27.20766 72.05012 0.742226
10 0.026318 27.20766 72.05012 0.742226

Variance Decomposition of Y:

Period SE. A\ X Y
1 0.171221 0.172948 0.000181 99.82687
2 0.17183 0.278066 0.596459 99.12547
3 0.172266 0.301459 0.656171 99.04237
4 0.172272 0.303580 0.658109 99.03831
5 0.172274 0.303644 0.658233 99.03812
6 0.172274 0.303655 0.658252 99.03809
7 0.172274 0.303655 0.658254 99.03809
8 0.172274 0.303655 0.658254 99.03809
9 0.172274 0.303655 0.658254 99.03809
10 0.172274 0.303655 0.658254 99.03809
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An Empirical Study on the Mutual Influence between Bitcoin Price and Stock Prices
Index in the Korea and Japan

Yim, Byung-Jin - Im, Tae-Sun

This study is a study on the mutual influence of the stock prices index in the Korea and Japan and Bitcoin price. We
used 417 weekly data of the stock prices index in the Korea and Japan and the bitcoin price from October 23, 2010 to October
13, 2018 in this study. There are three indicators of the stock prices index in the Korea and Japan and Bitcoin price. In this
study PP(Phillips and Perron) tests, ADF(Augmented Dickey-Fuller and tests, co-integration test, variance decomposition analysis
and autoregressive model (VAR), impulse response analysis, Granger causality test were employed.. We employ the impulse
response function based on the VAR model as well as variance decomposition after unit root tests and the cointegration test
of the stock prices index in the Korea and Japan and Bitcoin price were performed. The finding that many macro time series
may contain a unit root has spurred the development of the theory of non-stationary time series analysis. Engle and Granger
(1987) pointed out that a linear combination of two or more non-stationary series may be stationary. We try to analyze the
mutual influence and the causality between the stock prices index in the Korea and Japan and Bitcoin price. We wish to analyze
the extent of cross-influence. We employ impulse response function based on VAR model as well as variance decomposition
after unit root tests and cointegration test. An important result of this study are summarized as follows:

First of all, raw time series data of the stock prices index in the Korea and Japan and Bitcoin price has unit roots. Secondly,
first differential data of the stock prices index in the Korea and Japan and Bitcoin price has no unit roots. Third, there is
at least one cointegration among the stock prices index in the Korea and Japan and Bitcoin price. Finally, the correlation between
of the Bitcoin price and the Kospi is (1) 0.817725, the correlation between of the Bitcoin price and the Nikkei is (+) 0.624216,
the correlation between of the Kospi and the Nikkei is (+) 0.689228.



