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1. M2

o} & 3} (cryptocurrency)= BE2Q 7]1&S 7Hlo 2 Bk ARE B =z
st HA"E Apitelty, dEstE o s fr= SIEEA Y 7Eo] AxREE ol
T AAZE &odA =HUR, daged a3 71E8R1Q EEAQ &9
T4, S =2 AR Ed3E A4 2 TR FE 7Y 45t
HE Hgtes A4S 7kl AR 5 A tEiAe T Z e #
Ay FAAQ] AlZto] Qzdga JokEbed ] - ¥4, 2019). &3], 20173 o]%

7led 7INks vige 4] &

71E9 g AEH odH BAE AH, 71—’5—0 %i}ur X}&oﬂ ﬂl‘c‘i ASR=TR R

oyt xfol7b Aol thal] AT FAE] w2 A4S E1 Utk
Corbet et al. (2019)¢] w=w, %:a:g} ] A Ao A Ao Z A A% B
7] A e A&E7FsA e shHe thfde] 4 HAolth. dastH o wE A
ol djal w2 FAAEC] 713 f& AN HIZst o] ALK7FsAed o
gk ool AVidETh =S ok dssHrt EXFel s EFeta, BIEIQES
THoE Aot Eo] Hl=d A FAYS Kol Qlof A tddol &R
HAT L B7] off& Aot &, ¢EstEe AA7MA =2 HEAH S Holu
AJNA, Z71H0 B2 Ajtow
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o F AN A B WEAHol o
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T3 2ol A Atk 2gelME dEY AR T
3 AYATE nFSAT 3 B ATl AsE B4 2y

olEl L AN 4ol E AL B4 AR BT A4H, $H
1 % 2 2

ESRICE HuHe dI3HE FATTHoR Hoshes dve 7HAAA 0
AGA o] FoAA=A o e FEd FE3HTE FAF AP 2 A ThsAdel tigt
FEo2 A F ¥Fes JdqH Stk A WA B9l dast e 742 A
ATES dEsH 9 71He] od Ao s AYHE=AE FAA st A=t
At o g F42 7ol 7h Fdeld F2 AR e &2 ololTh=
BHNA F4 THF0] AARETAL o]k A o] HESS] B 54T
gaol osiA THAo] FFe WA HAATIAS okt ZolTes A4er HT
3l= Zlolth. Bouoiyour and Selmi (2015 ARDL vl&E HIZE %S 5304
HEFRIY 7H4 S AAsH A AR olge] dAToAe ddto]l FIHAFE
Al & Ay AfjedorA BEFRIS ZHAAA ] F&strta FAsL
o IR0 HESRIe] QbR Agtolgtal SR = AT 21 AR oA
RIEFRISY 7HARA Y] TAd= F714 fed= AR mAYUSEe 7R £
Aot

BAZAQ HEZQ 7/MEZ2A A= Cialan et al. (2016)0] &JsfAloltt 1EL
stH7MA Sl 1A =dEl 3tH Y ot g o9 HAE AdY =

T #A-E 1HP o8y A= vAE

of &S Fo= H2 AASAT 2:M T FAE

222 E3It} Bouoiyour et al. (2016)& H|E QIS

7HEe [ Fv ASS FoUA et HdFRE= #3i(EMD, Empirical
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S FAsta 9tk Bedi and Nashier (20200 2], 325, <, 9<k
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Aok B4t Klein et al. (2018)2 HIEFRIo] & AT &+ J&=rte &
FHAA Jgln TEZE L AARAES FaA ARy HEFIT

< FARIAITE A E & 2o g Agetal, BESRIC] 23]8 ShEA| Aol A
wAR o] =t A ZEZ L AolE AWHEY S+ & ZoE Bpof
ot FA3sF4th Charfeddine et al. (2020 <3 3t#H7E &, 9F 181
S&P5007 Z-& 7|&E ALrEH AF-H S-S 7RO E AFFEAA A ojH F
A, AFZH o]9o] JA=AE AHEYT. GARCH WHES F3llA A4t e
g HAES 23 d3stde AFE T4 s FHF= AR Rl
Atk S TEZZL TS AT EaFF ALt Foll shuE F&e "ot

oA XdE BEFRJ tigk A4sL AFE HE BAS Ha ok O
2 . om]A (2019)2 HIEFQ U7 7FAF KOSPI200 A& A717HA Zho m|X=
&
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[-'>~
)
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(2018)2> HIE=I= KOSPL, A# 83l oo F3dAE
HAAE FlA HIEZIF KOSPI200, AR o= HHS AHdA, =3
+ ()9 HAE 7Hve= AS Fel§la, vlEFIe] 3 KOSPI2009 4188 st
71 ol FArdSoll o 783 FAAYe R Fsta Aok FEd (2019
b=, vl FgAhe] Atadte] digk A JhsAdE "shr] AsiA HIEES]
I} & vt = B2 oj&ge A SIXE YEFAARE HHLOM%
gk A ThsAde]l FAHUY tE AE
Uetdth & A& A4k 73"1‘

_‘

Corbet ct al. (019 W=al Sresal Aol AAFozAel Age au
IR olok @ EAHEel A A WAR ASisiel vEadlel Wes)
WASEA Be EANEL AR ALAZoRA] JTRGE F714 By
oA AR sk, o] Akl Folshs FAZF T2 AASH U Fr149l
s HolA A&Ael B EAG 5+ ATk T AAE AR e l°ﬂ
B3 BEoth dEsde GUR BT B4 NS B Ao o4
o SR 20189 HERIS] B a4 Tl rastu Azbo] go] ¥
UAE Aol BANT, Azl YARE Grd FEsdEs vEadY o
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H R2shs Zolth

B JdAFeE HEIRJIY F], F-2 7HEe dEFEAE AYE
VECM(Vector Error Correction Model) ®HE0o] 7]l
VECM =3 EAZ43E niwsta 718
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2 rlo

BHS ANl Aol AvnnA Yok mepd AAD B4 mF9
VECMe] Aol whebd] 24& F#9dqck 713 94 AALARS] 4HS 7
Za7] 9alA Bele AL AAHT. A AADe 4§ BAHoE B

|

Sk AElZ g A o o] Fe 71HdA 33 HSpurious Regression)o
& A wEpA e 2ol = A% g AS FHE] YA 2EAA
S AXY 28y ARE AFE o]z ARELS AT 7 I FAARE
BFAT Utk AFE Y] SHFOI A AVHE #A =] of
5 77 (Cointegration Test)e A A 8}=H),

LN = 2
WAQ WMese ArHos MWL} &

Aol AREE= AAD Am7E =bEskal, 53 E(Cointegration= o] & 4
%3, Vector Error Correction ModeD< 4§
It VECM2 VAREE O 53 dHjolty. W XA RJ(VECM2 &2&
d& &8 VARERF | ©e 7idE et Engle and Granger(1987)= W
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AR Yol EAGTE A S
23] A7] && 8 AECT, Error Correct
Term)E F7Fste] AHES T e Holy 48 Wx & 4+ Ao 0
A SAFAHARY S HEdts AL A7) FFTAE Hojus FES AT
A @71 2AHRAFE S8 FRZHA FHS FHE3t= Folth. VECME] 7]

B Ao ofge} gk
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p—1
= ECT+ Y, [IAY,_ +¢ D
=1

oA7|4 ECTe AFAFoRE 7|4y EH =& g 2ZATIE
(Loading Coeficient Matrix)¥ 2% #E 3= (Cointegration Matrix)e] Z3}o]th.
EAHo7 ECT+ tAIFHANA /18 WHEe 7he] A7]#+FFALREQ, Long
Relationship Equation)2 A <] #t}.

AZHBAAE FANSEX(Impulse Response  Analysis)®}  EAFE3] 24

(Variance Decomposition Analysis)< ©]-&3th. FTARSEAES T34 VECMS

THSE MBS HRE BEIe] sl Wi FFol sHAS W Ueht
C A% mEel BE FHEce WHE oL 4 ok RiwARAL W
229 @ VECMS] 2 WFEe] Jia FREE setsta, 49 sbsd 4
FS FAY 5 Utk BARABHL 7} WEEe] Y] B AZoqe] B
AolA Zh Aol jalA ofrlEE Al e ZRFoRA 2 WSS A
4 WES AT F ok

B A7 24 Ase wERQ JHAe AnzgneA Agse gesE
WA AR EE BeaAT QA FH & AL LKA Agse & A
= 7H3 & AE 7P AeE AR AT rHA TR S&PS00AI = ok =6
HolElE 71Fo R ek AL 9slA ALeE HolE Fzhe <lul 2wtz
A MEFQ NAASFE AT A 20109 TLRE 20209 3Y7A F T
dolgeltt, RE AR 2@ 283

<E D 7|XEA

Variable Mean Median  Max. Min. S.D.  Skewness Kurtosis

Gold(GLD) 0.0007  0.001 0.106  -0.101  0.022 -0.269  2.717
Silver(SLV) -0.0004 -0.001 0.161 -0.320 0.042 -1.635 12.497
S&P500(SP500)  0.0016  0.003 0.071  -0.162 0.021 -1.670  9.822
Bitcoin(BTL) 0.0219  0.009 0.823 -0.716  0.167 0.786 6.033
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41. chol2 43

QMY AAE S AVFARYORE &
A3t AAE ARE ol83td ZFS F £
A AFslor k. B dAFoAE &R A4S 9shx  ADF(Augment
Dickery-Fuller) 7473} PP(Phillips-Perron) A& AAsIAth (F 2D+ 94
AAAANE Yehdt. ADF AR ZAAE B W] @9SS 7IHuds A5Vt
712vskA] EFch PP AR AN S S&P5002] 7495t A &)EtH AFIES 7
] E3th, whdHof| 12 AEANAE EE HTEo] 5% FoTToA AF)
717}ste] b A AAER FAE AT

N
o &"

<E 2> ez A3 2o}
ADF A ;gl PP A ;g
]‘:H__Z’: = =
S 12} & e Ist x}&
Gold 0.637 ~16.343%*= ~7.249 —479.33%**
Silver -0.362 ~15.826%** -16.303 —467.16%**
Bitcoin 1.106 ~14.158%** -8.989 —542.73%**
S&P500 1.698 ~15.690%** -23.751%* ~536.89%**

Notes: * p<0.1, ** p<0.05, *** p<0.01

deoz A AACdA HFR AARE FQlsr] fdsiA AlC(Akaike
Information Criteria)¢} SC(Schwarz Information Criteria)S 3elsfof 3ttt B A
FolAE AICS SCE 7|20 b8 &L o] Ao Ax= AICS SC A X7}
AzF 1= YERsTH

=~
S

2HAHA

a0 o

4.2.

d
A

ANAGH CIEIZE EoZs 7HAAL e Aem #RE A5 AEe ok A
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g HolB= ¢A3EI VAREY £40] 7Festtt AT AE& A =1 Tl
OIEV} 7FA| AL 91% 7] Ast g AEe dR7F AR wdoe A7 £

2 3 gk 712 AAES Ed o] A(Trace) EAHF AALS A&
Efolx SAIFE iy FFE HEIE EAdHE ATV S FHE 9EVL
AENERT 7] © E2AsE gP7hE e AAST FE DS FAE A
o] AxE Yehfa ok HIEZZAF S&P500 18]l F-29 X3¢ mdol
T 7ol 71zt FAE AATE g I o] EASE ALE UE
o mebA B A= VECMS o] &8t fFEe] dAE A¥ R A ot

<E 3 Qstes 2HE A ZiH(Trace SAHZ)

Likes 7+ gk AR 5% YA 1% IAF
r=0 0.064 73.95 62.99 70.05
Gold, Silver, r=1 0.041 40.79 42.44 48.45
Bitcoin, S&P500 r<2 0.033 19.69 25.32 30.45
r<3 0.006 2.95 12.25 16.25

43. J2X Ql3}EkAH|(Granger Causality) 23S

ro
)
r o)
Q
r—in:
rlo

N

A g W e WY d S E=wol HEAE A
= | ‘ﬁO]E‘r Granger (1969)01] o)) o =34 (Forecasting Relationship)e] A=
WO E A AAEHAS JAAAAE A5t HolA ddH} AHE &3
A %43}% AoZ HY 4 oyt 1A AFIAA G W45 AT AR
W& Uepdth 2 dFoA s IdA JAAAA £4&
& A4k S&P500 7He] #AIE AHEUT (FE He I3
2 A l"—ﬂ. 2 JAAAA ] g HA AHE BAFa Ao AHE Qofs)
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<E 4 A QlnpztAl AN Zof

A AFHA 7HA lag 1 lag 2 lag 3
Gold = Silver 3.121* 1.74 1.715
Silver = Gold 0.039 0.132 0.505

Gold # S&P500 1.458 1.012 1.349
S&P500 = Gold 1.126 4.324%* 2.945**
Silver = S&P500 3.653* 2.468* 1.831
S&P500 = Silver 14.442%** 10.501%** 6.829%**
Gold = Bitcoin 0.815 4.960%** 4.987%**
Bitcoin # Gold 1.469 1.24 1.448
Silver = Bitcoin 0.004 3.237%* 4.191%**
Bitcoin = Silver 15.713%** 8.606%*** 5.72T7%**
Bitcoin = S&P500 3.399* 2.982* 2.217
S&P500 = Bitcoin 5.093** 2.751% 2.210*

Notes: * p<0.1, ** p<0.05, *** p<0.01

TRA QJAAAAE AR =, Gl
A EATH= Ae ATH BIEFQIL T3 2o s 13l
BAE 7HAAL dH. Ta% A2 20 WsiM = Fagte]l adA Q13 JA
7Ht= Holtt. Wil 2 BIEZRIT TIRA  QIAAATE EARH
S&P500 HIEFRIO A AFJ#AA 7 ST T8y HIESIQILS S&P500
of AAAZE w5 oFshA SAstaL Atk T S&PS002 =3 2o LA <l
HAA 7Y EAsAL Aok AAE @ofs W S&P500, =, &, HIEXSIY &A=

J ga #2325 ok

2 9 S&P500 7+

N

ot

e
=

k=

My

44. VECM =4

<E 5>t F S, S&PS00, MEDS 7He] WME eRFHRPS FHF Aol
o HlEZQl 7PAX ol tiEk S&P500, F, L9 dAWAE HAY 5 Ytk =
g AT BAHoE FolF SALAATI 2o e AAY 717
VAL EASY B HOT FHBAZ 2T AT LAFAAFVRY H=
2 47 7Y JuATE P& Bl
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<# 5 VECM =¥ Z1}

ITEM ECT GLD(-1) SLV(-1) SP500(-1) BTN(-1)
Gold -0.0119 -0.0241 0.0219 -0.1408 -0.0040
(0.0098) (0.0779) (0.0429) (0.0510)** (0.0060)
. -0.0224 -0.0142( 0.0481 -0.2474 -0.0101
Silver
(0.0185) 0.1473) (0.081D) (0.0964)* (0.0113)
0.0073 -0.0579 0.0531 -0.0838 0.0127
S&P500
(0.0094) (0.0753) (0.0415) (0.0493). (0.0058)*
o -0.3862 -0.5780 -0.3490 -0.0335 0.0343
Bitcoin

0.0717)*** (0.5718) (0.3150) (0.3743) (0.0437)
Notes: * p<0.1, ** p<0.05, *** p<0.01

o2l

A
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=
23 2o

A7) F @A E VECMO] 72 W4So] FFe)
bl alZelo] A8 AIFIBAE Yoz FRst

(2 o
I}

Ol

ECTt = GLDL—0.5335LVt —0.796.5P500t + 0.091 BTV 2)

A71FZBAANA T & 7HE2 AHY BAE EAT HiHe] 72
=3 S&P5007 = Aol AAE Zte AR FAHJUG. IH HE
FE #AE 7HA Yok vide] 23 S&P5007= A2 #A =
sl & 7 Atk S FAVHEH 2 714 Ao HEFA]Y OP%;—P_E
He Aol d2S ouidit I AU|FIHFNAN FUIE o
2010 F-E 2017d7kA] 4% HIEIR] 7MAds7TdAAE AZ
Fejo] R AATE JAEAE FUIE AHEdT 2 (3 201010
HolE & 78kst A7|HFAAE UERdT

ol R

o &y

o rt rlo o o rjr o

f
et
>
>
ot

O:

oMl %
ot
o

T O

ECTt = GLDL—0.6935LVt —0.706.5P500t + 0.052 BTNVt 3)

L
g;-t

=23 & a8]3 S&P5003 % AH(He BAE
E t} Wk
=4

5] e F3= H()e HAE /A
I &, S&P5002] A= AW TAE 7IA Ao F
o]
A

l

g
2l 2010 A4 201732 = 7]2_/] Ha = 7|48 3A= YA w83t
et ot dEee Anus] 98 AE Z2r)s 2017974 9

=
ol 2w ¢ & F& YEha o
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<E 7> BHUSEA A1 (2, S&P500)

Result o
Bitcoin Gold
Response
Bitcoin =~ 7 | g -
L N ——— S S e
2 4 6 8 10 12 2 4 6 8 10 12
Gold < | = i
= f I T 1 T — o 1 1 ('v] 777777 — rw”r”
2 4 6 8 10 12 2 4 6 8 10 12
Silver o | o ]
g L T ’7)_I 777777 Iii 717777_] iiiiii \7)_ g. T T kl ;;;;;; ; T T
2 4 6 8 10 12 2 4 6 8 10 12
S&P500 & N | m |
el () BN
2 4 6 8 10 12 2 4 6 8 10 12
o J}Ao HE B & A WEe] eiAE kB BAZ AT Q)
At wide] BEIRIZ Fo Wl wetA ()9 ¥hgo] zr-L

S&P5002 =3 miRZFA 2 3F3ke] AR o] Fol HHe IdFH
A Eto 2 S&P500L 23 HIEFRIS] WSl metA 3714 %7}—3}
Bt RIEFRISY WHel= 29 WHtgRu= Agith 59 Fes viE 50
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Period Bitcoin Period bold
BTN GLD SLV SP500 BTN GLD SLV SP500

100.00
1 97989 0.646 0.006 1.359 1 0.000 0 0.000  0.000

10 89472 0.128 3.385  7.015 10 1.788 95914 0.417  1.881
20 70.775 0.192 14.298 14.735 20 2.829 94472 1229 1470
30 5249 0.377 26.067 21.061 30 3703 92986 2194 1.116
40  38.769 0.561 35378 25.292 40  4.463 91.498 3.173  0.866
50  29.296 0.710 42.044 27.950 50 5120 90.092 4.095  0.693
60 22827 0.824 46.728 29.621 60 5.685 88.810 4931 0.574
Period il Period =l
BTN GLD SLV  SP500 BTN GLD SLV  SP500

1 0.000 62.896 37.104 0.000 1 0.000  0.900 14.735 84.365
10 1.488 54.358 43.184 0.970 10 1.877  0.577 18.995 78.552
20 2.396  49.500 47.534 0.570 20 2.129  0.512 19.138 78.221
30 3.149 45817 50.669 0.364 30 2.234  0.494 19.136 78.136
40 3.780 42917 53.019 0.285 40 2.299  0.486 19.108 78.108
50  4.304 40.606 54.816 0.274 50 2.345  0.482 19.074 78.099
60  4.737 38.749 56.215 0.298 60 2.380  0.480 19.041 78.098

H EF21S 17] 97.98%14 207] 70.78%% w3l 1 607]0ll&= 22.83%7+A Zo]
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Abstract

This study aims to empirically analyze the long-term relationships and their degree of
influence between Bitcoin, gold, silver, and stock assets, and to estimate long-term
equilibrium. Bitcoin’s trading price, gold and silver price, and S&P500 index were analyzed
on a weekly price basis for about 10 years of time series data from July 2010 to March
2020. This study found that implications were derived through the Granger causality test,
VECM estimation, impulse response analysis, and variance decomposition analysis. According
to the results, the price of gold and silver and S&P500 could be seen as leading indicators
of the Bitcoin price. In particular, in the results of VECM and variance decomposition
analysis, the S&P500 index and silver price were analyzed as leading variables with
substantially positive influence on the Bitcoin price. Gold was found to have a negative
relationship with Bitcoin, and its influence was relatively low.
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