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Abstract

The global outbreak of the COVID-19 pandemic in 2020 has severely hit the world economy
and financial markets. By 2022, the global death toll from the epidemic will exceed 6 million. To
avoid secondary damage to the economy caused by the epidemic, the United States took the lead
in implementing the quantitative easing policy to issue large amounts of subsidies, and central
banks around the world followed suit and released large amounts of money. This study intends to
use time series and other research methods to explore whether there is a causal relationship or a
long-term stable relationship and short-term changes between the US dollar index futures price,
bitcoin to the US dollar exchange rate, VIX, gold futures price, and copper futures prices during
the period from 2020 to 2021 when the epidemic broke out. It is empirically found that the variables
in this study have a co-integration relationship with the gold futures price, so the VECM is used to

analyze it.

The results show that there is a Granger causal feedback relationship between the US dollar
index and Bitcoin price under long-term co-integration. At the same time, the data shows that the
rise and fall of the price of Bitcoin against the US dollar is synchronized with the price of copper
futures. The data forecast changes after 10 months of follow-up were followed, and only one month

appeared inconsistent with the results.

Keywords: US dollar index, Bitcoin, Copper, Granger causality, VECM
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B #&A8F 0 Bp 2wk 5k £ IR X HAEE A G2k 5 (While noise ) © B #b4E Said & Dickey

(1984) BB ERA » ZEANIEE TR EBIFG R TR T E > BPHAE 83
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(1) EHASHIEBEAFH AP (Random walk) :

Ayr = yyeq + Z,BiAYt—iﬂ + &

i=2

(2) 4A#3E38 (Random walk with drift) :

Ay, = ag+yye1 + ZIBL'AYt—Hl + &

i=2
(3) A& EmmEiFi#3 (Random walk with drift and trend ) :

Ay, = ag+ vy + azt + Z BilY_iq + &

=2

HEKT

A —BESERRTF
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a, - ARIEIR

P mREEEN

t o EFRIAE S
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Z &R R AR E A E G L ER » dv AIC ( Akaike Information Criterion ) 2 ~

SIC ( Schwartz Information Criterion ) '“#}Bh ik E Frid F 2 %14 BA %L -

(=) PP #: € (Phillips-Perron)

ADF ¥ & [&a M & A 0 7% £ 68 A 8 B A48 B » B 4k Phillips-Perron (1988 ) 42

=G
]

e

>

=~ HEL W

R4 Engle & Granger (1987) i 8Au T &K > A—@IF ()57 > E@E 4%
MEbERBEZARTINBE R —ANOFT] 0 LA 2R 1(0)ZAkE o & REH MR
BAZOYHZ M AERNOBRIEMAE - K& > AER T LT SFAERBETIYEY
RE > EEERPAGSFRAENTEHI RANRTHOERR - LESRETE LA TR
FR

(—) #¥Fi & (Trace Test)

Hy:rank(I) <r > &% A r A£G

1
Hi:rank(ID >7r > &5 A+l B EGE

n
SRR ED  Arace = —T ) In(1- 1)

i=r+1
He
T ABREAAEEK
A B B BAR B A A

R AHEELGEMEH

P BESRABART AW AR E BB RGREFRRLRAAI > BLXAFOE L EEA -

10" SIC +.#% % Bayesian information criterion (4% BIC) 2 Schwarz-Bayesian 12 & 8] - B {& A A #4473t
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ETIEBH, Bl RTHAE ] BREGE

(=) RRFMARM E % (Maximum Eigenvalue Test)
Hy:rank(Il) =r * &% A r AL EaE
Hy:rank(IH) =r+1 » k%Al BEESE
R EHRTES * dpgre(r,r +1) = =TIn (1 — Ai4q)
Hg:

T BBEAAER
Aipy A% o+l B EUR 8 ESHE
r AEELSREER

= ~ VECM ##!
Engle and Granger (1987) #% i & W8 85 f] 5 7] Bt £ 22 5Bl 4% > TR @R E B EH A
WG B2 A - MR R BB ERI0)E > TEB—M £ 5455751 VAR £ 4
— oM o FHFR R IO A L E SRR BB £ 0200 VAR ALK &
Aug R AT RIAR > QIR LB S WREMNSE 20 A AR 2R EEEHA (Vector
Error Correction Model ) © HAZ A X 4o T

AXy = py + 11y - Zp 4 + Z G1x - DX +Z Pry - AYij + &1,

i=1 j=1

AYy = pp + 1y Ze g + z GDox DXy +z Pay - AYej + &3¢

i=1 j=1
Hop e
, - AAIEIR
Zeo1 =X —a-Y,_, @ ABELER
M, : A E5 EEE L — 1R BA 4T3 o R AL A HA 60 55
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BRETHECFEARTRFTEEINE - MAESHEREFVEARER » o fTEER
EGH 2 e E R A B A T B > Sims (1980) #REGE B H@EFHEA (Vector
Autoregression Model) #%3im A BES# BEBEARABERL - ZHREAREALLE
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Vi =a+ ZAth—1 + U

i=1
SAR A 18 4 B FIY, 1Y, 0 3% VAR()BEAL A

%1 a111 Q121 Yie-1
= +
Valows 1211 G221l Wae-aly

3’1,t]

[all,p alZ,p] yl,t—p]
Yot

o]
Qz1p  Q2zpl,., War—p V2laxa
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By =0 Equxpp® # 0 B Egupxuyy = 0
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A~ B R BARARE
Granger (1969) PRt & &9 B R B 14 ©ARE A L — B A A a9 S 0 A 7 3l 4875 2 Fo 3t

BRFHZ T R 5 X R 648 AR B A4 0 3% B R B R IR I P B R ey AT B 1% R W 4
13



PGP AR R AR OIS - B —EER X BE e T AAEA NIRRT — %

Y BB T AKE A T4 8 X Granger cause ¥ 8 Y | BT 7@ XA ¢

p

q
Xt = + Zalxt_l +zﬁjyt_] + glt

i=1 j=1
HE SRR FARE EX
Hy:=py = P2 =Pz = B;
EIBH, Al &RTYAAEX SRS 8ARRM% -
# Granger € & & B R M ta4e T
(—) B XA
ZVar(Xep11Xe) = Var(Xep 11X Ye) » BVar(Ye 1Y) > Var(Yee X, Ye)
A E X A% Y WA (Xis Granger cause Y ) °
(=) =4 M4
ZVar(Xep11Xe) > Var(Xeq11Xe Ye) ° BVar(Yee 1Y) > Var(Ye, X, Ye)
RGBS X B Y ZHAEADMAMG PEBX A48 Y XERFEHY
LAHGH X 2R -
(=) BB R %
HZVar(Xep11Xy) = VarXe 1 Xe, Ye) ~ Var(Xesq1Xs Ye) > Var(Xeeq11Xe Ve, Yegr) 2
BVar(Ye 11X, = Var(Ye 11X, YVe) ~ Var(Yeu 11X, Ye) > Var(Yee11Xe, Ye, Vi)
PIBEB X TP EER Y LEATEMAX Y 9B E AR BN X FH

BAERBEY  RITTHRERERY 9% 2 -

N R OE ST
% R & 547 (Impulse-Response Analysis ) # Sims (1980) B4 VAR # R A 48 & 2 #4431
AR BRAESH VAR BEA T &R GHIHELE - ZBHERERMTHREZN
~~~~~~~ FRIRA LB PEZRE (EA) B KA - €% E VAR IR B 0T

MESLYE VAR BT ERE 5 AT A
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{xt = Q1 Xp—1 + Xy + D1Zp_g + Daze; + &y t=12.T

Zp = C1Xpq + CoXpp +d1Zp g +dyzi 5 + €pt ’

FtE0R > Hxyg =120 =0 #HFEEPALEXTHx=a, *27,=¢;

'a? t=1 Héj:'—a]—//f‘axz == a% + az + b1C1 N Zz == C1a1 + CZ + d1C1

ASLFEE > it & MEMMBP T a7 HE B X X YR E -

8 BHRRRGEER

doh— 3 AT 0 S H AL UBRIE R & LA H M WA - R VIX
B PPN EERFLRABEFA T AR - EXAHAH2020F 1 A 2 8 22021
6 A 18 BB HHBEEARR - L FBBBEIRERR DA E LI HE VIX 580

H31369 % c REBMERALLSF W S34 £ - ARSWEIEZ —HM > B 5@+ s
FE—REBEBIEZ BN MR > RELFALBRRBBEEES 369 £ - GFHIF A £ TS

B HABEEA - R VIX 4580 B R - A S ens o AEHEEL
FIEREEDY  AAEHALEN Y EE SR E LR — LS RE DY - 2k

RR % — % & Yahoo Finance °

& 3-1 4 BHA

K% 4 5 G LA

UsSD Audad (Ania s REA)

Gold w e EEE

BTC LA S (ELAFEsLike | A UEA)
VIX Bl de B R AB R B R 45 8

Copper SR BB A

% H R B * Yahoo Finance

RIRL ARG K 3-1 w0 ZREBEBATWEXTHE L A -REHLE
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BRLOG (B ARHE) &5 REMLBAT w3t X FH DL - Al &% % $A REHBORET T

¢

—REH -
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F— 8 A

AR E AR E AT —

B ELHEBE LB I VIXIEH - A S BRHMATREAS T2

FEHARRZARHT X > o ERFEOSE M T - £

Bl 4% o 1) B

ey BB IEF

BREhMY GEPREGLERPHUEMGREBRBARERREN G - SS9 HBRBHEZ
G I G
& 4-1 SRS E R ST
USD GOLD BTC VIX COPPER
Mean 94.2706 1806.3270 22417.7600 (26.6120 3.248844
Median 93.2400 1813.2000 11542.5000 [24.1000 3.064000
Maximum 103.6050 2103.2000 63503.4600 [82.6900 4.759500
Minimum 89.4090 1494.6000 4970.7880 12.1000 2.150000
Std. Dev. 3.5170 120.8647 17860.4700 [11.1340 0.695624
Skewness 0.4945 -0.2204 0.9576 2.1323 0.544230
Kurtosis 2.0013 2.4910 2.3428 8.9630 2.190843
Jarque-Bera {30.3764 6.9711 63.0375 826.3343 28.28200
Probability ~ [0.0000™"" 0.0306™ 0.0000"" 0.0000"" 0.0000""
Sum 34785.8800 |666534.6000 (8272152.0000(9819.8600 [1198.8240
Sum Sq. Dev [4552.1480 5375846.0000 |1.17E+11 45619.9300 |178.0725
Observations |369 369 369 369 369
A RR L AT AR
E MR RSRAMBEKRE 1% -
Pk 4-1 TTA S - &G B REEE S R4 Jarque-Bera 43t = 0k BAR3% > Bp &4

BB - E—FMBL S HIRH BRI ML Ht TR 42
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42 B HIRH B Z KT

LUSD LGOLD LBTC LVIX LCOPPER
Mean 1.9740 3.2558 4.2232 1.3957 0.5021
Median 1.9696 3.2584 4.0623 1.3820 0.4862
Maximum  |2.0153 3.3228 4.8027 1.9174 0.6775
Minimum 1.9513 3.1745 3.6964 1.0827 0.3324
Std. Dev. 0.0160 0.0294 0.3245 0.1531 0.0907
Skewness 0.4532 -0.3678 0.5181 0.6848 0.2578
Kurtosis 1.9420 2.6022 1.7210 3.9731 2.0086
Jarque-Bera {29.8451 10.7546 41.6601 43.4087 19.2008
Probability ~ [0.0000"" 0.0046"*" 0.0000"* 0.0000"* 0.0000"*
Sum 728.4349 1201.3940 1558.3640 |515.0237 185.2868
Sum Sq. Dev [0.0950 0.3182 38.7736 8.6297 3.0329
Observations |369 369 369 369 369

B AROR AR TR

B OSREOR AR E K 1% -

Mok 42 T A H 0 &S B BUR BME &R 4 Jarque-Bera 43t 2 69 JE B4R 0 B &
GB2ZREBEATERTETER - WSS EMX MG F— R F B EME

R A3 A BB MR R THREBAEREEE TR

* 4-3 At E

A8 Bl 4 3 USD GOLD BTC VIX COPPER
USD 1

GOLD -0.5921 1

BTC -0.6892 0.0380 1

VIX 0.5218 -0.2479 -0.4185 1

COPPER -0.8562 0.2796 0.8920 -0.5370 1

B ARR AR TR

48 Bl 1% 2 Correlation Coefficient (p* A 982 € A r R&ETF ) ZBE G 4£-1 2] 1 20>
AR S A s AR (p>0.8) RAKEA M (p<0.3)° # &k 43 TUHEHEATRL

— >~ AEHREMAI RRARA AN A 0 PP A UIE B EARRIAE BRAE T B
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REH G = FRI ARV 5 > IR ADF # PP AR R /B L B AT HTEE M
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R LA B S B EAT - 2 0 BB E L —RLE 100 0 & f3MEE N E EFE

T2 RE 2B BBREEASBEwE 4-4 Ao o

G e

30

MWMWMMWM

2021 2020 2021

“"““}F***WWWWW

MM;;&WMW

2021

4-4 —EENRASE

TUME 4-4 F > ¥ HCEZRMYRREAZITHE - @F B E1% > ADF &
Rivk 4-4 > PP B4 R4k 4-5° AZGBHREBA TR VIX 39 RS HE &
757 ADF ¥1 PP 4 Bn P E B BRI E B> FPAWY B EAELEFT] - K> KL
T VIX HHRAEBRUBZ IR TLATNNER RAERBENATEF 0 VIX 530
B EBERTIELEFZ] o LI % &4 4 Konstantinidi & Skiadopoulos (2011)

Ouandlous et al., ( 2018) # & VIX 45 3 a945 14 -
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# 4-4 ADF i & %

ADF #€

% Z A [None Intercept Trend & Intercept

G T#& P& T#&E P& T#&E P&
USD -0.7846 0.3758 -1.0004 0.7541 -2.1667 0.5062
GOLD 0.4757 0.8172 -2.3079 0.1700 -2.0267 0.5843
BTC 0.2336 0.7535 -0.7995 0.8176 -1.3599 0.8708
VIX -0.9223 0.3164 -2.9801 0.0377** 1-3.6917 0.0241™
COPPER  [1.3590 0.9565 -0.1075 0.9464 -2.9072 0.1614
LUSD -0.7666 0.3837 -1.0008 0.7540 -2.1484 0.5165
LGOLD 0.6224 0.8503 -1.9673 0.3014 -1.5721 0.8022
LBTC 1.3064 0.9518 -0.6619 0.8532 -1.7580 0.7231
LVIX 0.0032 0.6831 -2.4047 0.1411 -2.9099 0.1605
LCOPPER (1.3319 0.9541 -0.0924 0.9480 -3.0964 0.1087
DLUSD -8.2019 0.0000™" -8.2308 0.0000™" |-8.2124 0.0000""
DLGOLD |-9.8425 0.0000™" -9.8533 0.0000™"  1-9.9300 0.0000™"
DLBTC -9.6854 0.0000™" -9.7897 0.0000™" |-9.7764 0.0000™"
DLVIX -22.3894 0.0000™"" -22.3624 0.0000™" |-22.3775 0.0000™"
DLCOPPER|-19.9342 0.0000™" -20.0213 0.0000™" {-20.0509 0.0000™"

B AROR AR TR

EE L ***ﬁgq%;&&gg%;ﬁi’é 5% ~ 1% ©
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£ 45PPHELE

PP #x &

% Z A [None Intercept Trend & Intercept

G T#& P& T#&E P& T#&E P&
USD -0.6561 0.4325 -1.0310 0.7431 -2.2408 0.4650
GOLD 0.4780 0.8178 -2.3079 0.1700 -2.0267 0.5843
BTC 0.2803 0.7667 -0.8424 0.8053 -1.4591 0.8417
VIX -0.9761 0.2942 -3.4599 0.0096™"  |-4.0490 0.0081"""
COPPER  [1.3590 0.9565 -0.1075 0.9464 -2.9072 0.1614
LUSD -0.6371 0.4409 -1.0300 0.7435 -2.2253 0.4735
LGOLD 0.6385 0.8537 -2.1239 0.2354 -1.6094 0.7877
LBTC 1.4918 0.9667 -0.8189 0.8122 -1.6169 0.7847
LVIX 0.0710 0.7048 -2.5652 0.1012 -3.0948 0.1091
LCOPPER (1.3319 0.9541 -0.0924 0.9480 -3.0964 0.1087
DLUSD -21.7822 0.0000™" -20.7231 0.0000™" ]-20.7432 0.0000""
DLGOLD |-32.6005 0.0000™" -31.0585 0.0000™" |-28.8138 0.0000™"
DLBTC -22.6988 0.0000™" -22.7361 0.0000™"  |-22.6989 0.0000™"
DLVIX -22.3894 0.0000™"" -22.3624 0.0000™" |-22.3775 0.0000™"
DLCOPPER|-19.9342 0.0000™" -20.0213 0.0000™" {-20.0509 0.0000™"

B AROR AR TR

B OREOR AR E K 1% -

%E‘Eﬁ /\% *X /Pi
BERMRTOPRAL > S HERZIELE SBE WEHTAFTEETHN I Bk
RGP EITEELSRE  E—FTBRESYHMITFERAMA - AUFHK Johansen

Cointegration Test /T F 3% » %% BAEARIE AIC BRI ZRLERBELAH MY > L AH HRIEIEF
£AAH 2T KARA - £ 4-6 B9 RER F T UF B R E A MIAR E KR REFHARR T >
ERBTERRAGFALE LS ZESBR BT ESAYHFTEDFE | A2 EL B4
I HGEHRTRAR RPAHER X -
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F 46 HELGTER

IR AR E R

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.
None 0.0984 79.5847 76.9727 0.0312%*
At most 1 0.0636 41.6391 54.0790 0.3907
At most 2 0.0282 17.5567 35.1927 0.8617
At most 3 0.0133 7.0522 20.2618 0.8939
At most 4 0.0057 2.1265 9.1645 0.7524
B HAR AR R 8 R

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.
None 0.0984 37.9456 34.8058 0.0204**
At most 1 0.0636 24.0824 28.5880 0.1695
At most 2 0.0282 10.5045 22.2996 0.7938
At most 3 0.0133 4.9257 15.8921 0.8946
At most 4 0.0057 2.1265 9.1645 0.7524

B AROR AR TR

3 DRRERORAABAE K 5%

FmEh mMEREEFHEA (VECM)
AL RABBEPHER— @@L LG RILRROERLEDGEHEA M iEm T8
B GHMMBE BA P B BB A RS — R — % BB BREmER

BwmEl o BAHBRIEARMEIAEZ H XAR o VECM A 4 R 8 4ok 4-7 38w -
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% 4-7VECM % £

Cointegrating Eq:  CointEql

LUSD(-1) 1

LGOLD(-1) -0.2409
(0.1010)
[-2.3851]

LBTC(-1) -0.1049
(0.0240)
[-4.3637]

LVIX(-1) 0.0651
(0.0203)

[ 3.2098]

LCOPPER(-1) 0.5836

(0.0964)
[ 6.0506]
C -1.1359
(0.3470)
[-3.2733]
Error Correction:  D(LUSD) D(LGOLD)  D(LBTC) D(LVIX) D(LCOPPER)
CointEql 0.0036 0.0391%* -0.1250 -0.1168 -0.0940%**
(0.0062) (0.0188) (0.0779) (0.1330) (0.0208)
[0.5821] [ 2.0848] [-1.6042] [-0.8779] [-4.5081]
D(LUSD(-1)) 0.0501 -0.4213%* 1.2431% -2.3906* 0.0578
(0.0588) (0.1757) (0.7289) (1.2442) (0.1950)
[ 0.8527] [-2.3969] [ 1.7054] [-1.9213] [ 0.2968]
D(LUSD(-2)) 0.1110% 0.1935 -1.4157* 0.9992 -0.2126
(0.0583) (0.1744) (0.7233) (1.2347) (0.1936)
[ 1.9029] [ 1.1093] [-1.9570] [ 0.8092] [-1.0983]
D(LGOLD(-1))  -0.0345* -0.0441 -0.0122 -0.2293 0.1233%*
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(0.0188) (0.0562) (0.2330) (0.3978) (0.0623)

[-1.8395] [-0.7856] [-0.0526] [-0.5765] [ 1.9771]
D(LGOLD(-2))  -0.0238 0.0238 0.0665 0.1461 0.0639
(0.0188) (0.0562) (0.2331) (0.3979) (0.0624)
[-1.2655] [ 0.4235] [ 0.2854] [0.3672] [ 1.0240]
D(LBTC(-1)) -0.0094%* 0.0319%* -0.1094* 0.0701 -0.0168
(0.0046) (0.0140) (0.0580) (0.0991) (0.0155)
[-2.0227] [2.2795] [-1.8844] [0.7081] [-1.0838]
D(LBTC(-2)) 0.0066 0.0121 0.0846 -0.3819%%*  0.0054
(0.0047) (0.0140) (0.0582) (0.0994) (0.0155)
[ 1.4131] [ 0.8652] [ 1.4535] [-3.8410] [ 0.3487]
D(LVIX(-1)) 0.0065%* 0.0210%%*  -0.0150 -0.0906 -0.0231%%%*
(0.0026) (0.0080) (0.0332) (0.0567) (0.0089)
[ 2.4564] [-2.6289] [-0.4530] [-1.5980] [-2.6028]
D(LVIX(-2)) 0.0010 -0.0122 -0.0281 0.0126 -0.0142
(0.0026) (0.0080) (0.0331) (0.0566) (0.0088)
[0.4108] [-1.5281] [-0.8486] [ 0.2239] [-1.6067]
D(LCOPPER(-1)) -0.0220 -0.1307%* -0.1568 0.4459 -0.1384%*
(0.0171) (0.0511) (0.2120) (0.3618) (0.0567)
[-1.2881] [-2.5567] [-0.7398] [ 1.2322] [-2.4396]
D(LCOPPER(-2)) -0.0185 0.0957* -0.4308** 0.1979 -0.0228
(0.0175) (0.0525) (0.2178) (0.3719) (0.0583)
[-1.0549] [ 1.8229] [-1.9774] [0.5322] [-0.3915]

FORRIR ¢ AR IE
EIONBEAREE [JAREAT 43t E -

%ok s Rk ] R T AR B KR 10% ~ 5% ~ 1% ©

##8 VECM B P33R, A AT - T4 EE4 - te4F B84 ~ VIX 453~ 47
HEEKAIEFZBRATRE 52 EBAEEH 1% EafE0EF a4 LA 0.24%
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T BB LA 1%8F > A3 e LA 0.10% ° & VIX F53 EFA 1%8F > £ Tis

BHEEHE TR 0.06% > 4188 EE& EFH 1% > EAIE3EEHHE TR 0.58% °

% B & Granger B R B thk T

A A S #H4 BORAT Granger B R B4 € FIET R MY R F AR L REZR R K

AR T £ 48"
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# 4-8 Granger B R A% €

i AR + P{& k[ [k
EPIVE K 54

wAEMREEAAALELER 46597 0.0973 *

L BARAS R A AR R LR B 6.9781 0.0305 **

VIX 45 #% H 48 £ Ui 5.8032 0.0549 *

PR EAAAARE TSGR 23167 0.3139

weHRES

AN AFBAAREBMEBEE 68671 0.0322 o
LR EA AR AL TSI RMEAE 53289 0.0696 *
VIX a8 AH AL F LI RIEE 84554 0.0145 *x
IR BAAR ARSI EEE 11.0438 0.0039 ok
Lo 4 AR A

£ TUAE B H AR S B A 6.7393 0.0344 o
w20 B EAERA AL EEE 0.0736 0.9638

VIX 45 04 H 48 Rt 45 1B # 0.7928 0.6727

SAHR BB MR A ARSI BN 42034 0.1222

VIX 45 %

£ Ui BA A AR S VIX Fa 8L 4.3730 0.1123
FAEMBEEALHAAL VIX 53 0.5280 0.7679

LA AR AR A AR VIX dE# 16.1283 0.0003 ok
SAHR RABA R A ARk VIX 45 ¢ 1.7054 0.4262

SR BB A

£ UL AR BB A 1.3078 0.5199

FEM KRB LA BN BB 3.9849 0.1363

LAR R A R A AR SRR KRB 1.5205 0.4675

VIX 38 304 A AR L 4R 0 BB 4 7.8525 0.0197 o

B ARR AR TR

BE DR ks Rk R RO BRE AKE 10% > 5% ~ 1% ©

ek 4-8 BB AL 90% Y BE £ K ET » £ 7035 B4R B 15 1R 4% v 0h S SR A AR B A

BB RBIMR - A LIS BB AR R T REAFULH Z AR RMG (IR LK) %
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S REASH TR SR E £ T AR 00 B R B A 30 B4R B AR 00 B A

SN

N GEUSBAEERE

#i® VECM A ARG R R CEBRZ R U HM S R EFILR R > R FEtHm
LGB AR - R 49 R ER B TITURED > AR AR
B ERFE N R 0 PPERFRIR R E R 10 B0 A 91.26%00 AAFESR L - % SN LA B A
HH 10 BB A 92.78% MR E > SB[ NEAERAFT LM RERE ARG )R
SR GERTHE MG BB, MZIR > B bR R KA 8 3P LA R AL T AR
TFRRMEZEH > mAR GEERA B RNEGEE - ARARZ R VECM A &
REBERREMNG EHET AL FEE - A8 VIX B - w2 B4 M EE%E
3t B EFHMPUTH VECM A B & 4-10 > SRRy BERA K 4-11 ¢
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49 FREH AL R

LUSD

Period S.E. LUSD LGOLD LBTC LVIX LCOPPER
1 0.0017 100.0000 0.0000 0.0000 0.0000 0.0000
2 0.0027 96.9161  0.7677 1.2025 0.9655 0.1479
3 0.0036 95.7451  1.4660 0.9868 1.5829 0.2190
4 0.0043 94.4101  1.9640 1.3239 2.1011 0.2006
5 0.0050 934724 23014 1.5431 24754 0.2074
6 0.0056 92.7903  2.5373 1.7532 2.7264 0.1925
7 0.0062 92.2650  2.7087 1.9349 2.9124 0.1786
8 0.0067 91.8625  2.8387 2.0836 3.0500 0.1650
9 0.0072 91.5351 29418 2.2126 3.1581 0.1522
10 0.0076 91.2626  3.0264 2.3244 3.2458 0.1405
LGOLD

Period S.E. LUSD LGOLD LBTC LVIX LCOPPER
1 0.0053 12.1746 ~ 87.8253  0.0000 0.0000 0.0000
2 0.0076 15.3565  82.6789  0.9438 0.4593 0.5613
3 0.0095 15.0967  81.3787  1.8348 1.2956 0.3938
4 0.0110 14.9305  81.1292  2.0856 1.5601 0.2943
5 0.0123 14.8186  80.8794  2.3400 1.7185 0.2433
6 0.0134 14.6472  80.9623  2.3787 1.7798 0.2318
7 0.0145 14.5196  81.0921  2.3469 1.7975 0.2436
8 0.0154 14.3790  81.2799  2.2665 1.7920 0.2824
9 0.0163 14.2410  81.4828  2.1613 1.7716 0.3431
10 0.0171 14.1001  81.6868  2.0465 1.7423 0.4241
LBTC

Period S.E. LUSD LGOLD LBTC LVIX LCOPPER
1 0.0220 1.3067 3.8447 94.8485  0.0000 0.0000
2 0.0298 0.7184 3.8833 95.1992  0.0309 0.1679
3 0.0372 0.7503 3.8585 94.2475  0.0404 1.1030
4 0.0436 0.6826 3.7726 94.1013  0.0420 1.4012
5 0.0493 0.6938 3.7570 93.8567  0.0427 1.6495
6 0.0545 0.7178 3.7598 93.6115  0.0475 1.8631
7 0.0593 0.7449 3.7762 93.3916  0.0536 2.0334
8 0.0639 0.7747 3.7975 93.1802  0.0607 2.1867
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9 0.0682 0.8040 3.8215 92.9806  0.0685 2.3251
10 0.0724 0.8332 3.8468 92.7892  0.0767 2.4539
LVIX
Period S.E. LUSD LGOLD LBTC LVIX LCOPPER
1 0.0376 0.9815 0.2889 9.0378 89.6917  0.0000
2 0.0500 0.6762 0.3819 7.8220 90.9590  0.1607
3 0.0611 0.4569 0.3776 12.0594  86.8457  0.2603
4 0.0701 0.4199 0.3358 13.3283  85.6581  0.2576
5 0.0777 0.3613 0.3054 14.0785  84.9526  0.3019
6 0.0846 0.3372 0.2762 14.5586  84.5282  0.2996
7 0.0909 0.3256 0.2514 14.7751  84.3628  0.2849
8 0.0966 0.3220 0.2301 14.8855  84.2955  0.2668
9 0.1019 0.3260 0.2112 14.9104  84.3057  0.2464
10 0.1069 0.3349 0.1947 14.8838  84.3597  0.2268
LCOPPER
Period S.E. LUSD LGOLD LBTC LVIX LCOPPER
1 0.0059 12.7477  0.3783 1.0353 5.0186 80.8198
2 0.0079 14.0768  1.9370 1.2632 9.7412 72.9816
3 0.0098 16.9444  3.3843 2.3446 13.1432  64.1832
4 0.0114 18.2486  4.2924 3.8461 15.0694  58.5432
5 0.0129 19.3324  5.0118 5.2045 16.4276  54.0235
6 0.0142 20.2609  5.6107 6.5035 17.4712  50.1535
7 0.0155 21.0532  6.1241 7.7247 18.2924  46.8054
8 0.0167 21.7455  6.5790 8.8845 18.9652  43.8255
9 0.0178 22.3553  6.9898 9.9926 19.5310  41.1311
10 0.0189 228952  7.3645 11.055 20.0124  38.6721
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Cointegrating Eq:  CointEql

LBTC(-1) 1

LUSD(-1) -9.5292
(4.7089)
[-2.0236]

LVIX(-1) -0.6211
(0.1876)
[-3.3096]

LGOLD(-1) 2.2960
(1.2126)

[ 1.8933]

LCOPPER(-1) -5.5615

(0.7369)
[-7.5463]
C 10.8251
(12.7131)
[ 0.8514]
Error Correction: D(LBTC) D(LUSD) D(LVIX) D(LGOLD)  D(LCOPPER)
CointEql 0.0131 -0.0003 0.0122 -0.0041%* 0.0098%**
(0.0081) (0.0006) (0.0139) (0.0019) (0.0021)
[ 1.6042] [-0.5821] [ 0.8779] [-2.0848] [4.5081]
D(LBTC(-1)) -0.1094* -0.0094%* 0.0701 0.0319%* -0.0168
(0.0580) (0.0046) (0.0991) (0.0140) (0.0155)
[-1.8844] [-2.0227] [ 0.7081] [2.2795] [-1.0838]
D(LBTC(-2)) 0.0846 0.0066 -0.3819% 0.0121 0.0054
(0.0582) (0.0047) (0.0994) (0.0140) (0.0155)
[ 1.4535] [ 1.4131] [-3.8410] [ 0.8652] [ 0.3487]
D(LUSD(-1)) 1.2431% 0.0501 -2.3906* -0.4213%* 0.0578
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(0.7289)
[ 1.7054]

D(LUSD(-2)) -1.4157*
(0.7233)
[-1.9570]

D(LVIX(-1)) -0.0150
(0.0332)
[-0.4530]

D(LVIX(-2)) -0.0281
(0.0331)
[-0.8486]

D(LGOLD(-1))  -0.0122
(0.2330)
[-0.0526]

D(LGOLD(-2))  0.0665
(0.2331)
[ 0.2854]

D(LCOPPER(-1)) -0.1568
(0.2120)
[-0.7398]

D(LCOPPER(-2)) -0.4308**
(0.2178)
[-1.9774]

(0.0588)
[ 0.8527]

0.1110%
(0.0583)
[ 1.9029]

0.0065%*
(0.0026)
[ 2.4564]

0.0010
(0.0026)
[ 0.4108]

-0.0345*
(0.0188)
[-1.8395]

-0.0238
(0.0188)
[-1.2655]

-0.0220
(0.0171)
[-1.2881]

-0.0185
(0.0175)
[-1.0549]

(1.2442)
[-1.9213]

0.9992
(1.2347)
[ 0.8092]

-0.0906
(0.0567)
[-1.5980]

0.0126
(0.0566)
[ 0.2239]

-0.2293
(0.3978)
[-0.5765]

0.1461
(0.3979)
[0.3672]

0.4459
(0.3618)
[ 1.2322]

0.1979
(0.3719)
[0.5322]

(0.1757)
[-2.3969]

0.1935
(0.1744)
[ 1.1093]

-0.0210%**
(0.0080)
[-2.6289]

-0.0122
(0.0080)
[-1.5281]

-0.0441
(0.0562)
[-0.7856]

0.0238
(0.0562)
[ 0.4235]

-0.1307**
(0.0511)
[-2.5567]

0.0957*
(0.0525)
[ 1.8229]

(0.1950)
[ 0.2968]

-0.2126
(0.1936)
[-1.0983]

-0.023 %%
(0.0089)
[-2.6028]

-0.0142
(0.0088)
[-1.6067]

0.1233%**
(0.0623)
[ 1.9771]

0.0639
(0.0624)
[ 1.0240]

-0.1384%
(0.0567)
[-2.4396]

-0.0228
(0.0583)
[-0.3915]

FRHR R T kR R

L ONBEAREE  [|NHELT 4318
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LBTC

Period S.E. LBTC LUSD LVIX LGOLD LCOPPER
1 0.0220 100.0000  0.0000 0.0000 0.0000 0.0000
2 0.0298 99.1753  0.6256 0.0309 0.0001 0.1679
3 0.0372 98.4375  0.4188 0.0403 0.0001 1.1030
4 0.0436 98.2017  0.3536 0.0420 0.0012 1.4012
5 0.0493 98.0132  0.2934 0.0427 0.0010 1.6495
6 0.0545 97.8397  0.2487 0.0475 0.0008 1.8631
7 0.0593 97.6968  0.2150 0.0536 0.0008 2.0334
8 0.0639 97.5630  0.1883 0.0606 0.0011 2.1867
9 0.0682 97.4377  0.1669 0.0684 0.0016 2.3251
10 0.0724 973177  0.1492 0.0766 0.0023 2.4539
LUSD

Period S.E. LBTC LUSD LVIX LGOLD LCOPPER
1 0.0017 1.3067 98.6932  0.0000 0.0000 0.0000
2 0.0027 4.9034 93.5701 0.9566 0.4217 0.1479
3 0.0036 4.9216 92.2552 1.5652 1.0388 0.2190
4 0.0043 5.9041 90.4524  2.0777 1.3650 0.2006
5 0.0050 6.5153 89.2391  2.4478 1.5901 0.2074
6 0.0056 7.0366 88.3375  2.6962 1.7369 0.1925
7 0.0062 7.4615 87.6408  2.8803 1.8386 0.1786
8 0.0067 7.8001 87.1045  3.0164 1.9138 0.1650
9 0.0072 8.0856 86.6669  3.1234 1.9717 0.1522
10 0.0076 8.3284 86.3023  3.2103 2.0183 0.1405
LVIX

Period S.E. LBTC LUSD LVIX LGOLD LCOPPER
1 0.0376 9.9004 0.4034 89.6961 0.0000 0.0000
2 0.0500 8.3414 0.5183 90.9476  0.0317 0.1607
3 0.0611 12.4479  0.4023 86.8492  0.0401 0.2603
4 0.0701 13.4603  0.5558 85.6714  0.0547 0.2576
5 0.0777 14.0857  0.5723 84.9725  0.0673 0.3019
6 0.0846 14.4462  0.6162 84.5539  0.0839 0.2996
7 0.0909 14.5688  0.6550 84.3930  0.0981 0.2849
8 0.0966 14.5991 0.6924 84.3296  0.1119 0.2668
9 0.1019 14.5530  0.7316 84.3432  0.1254 0.2464
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10 0.1069 14.4629  0.7710 84.4003  0.1388 0.2268
Gold

Period S.E. LBTC LUSD LVIX LGOLD LCOPPER
1 0.0053 5.0016 10.5943  0.0041 84.3998  0.0000
2 0.0076 8.8725 12.9923  0.4059 77.1678  0.5613
3 0.0095 11.372 12.4609 1.1927 74.5798  0.3938
4 0.0110 12.2092 12.2056 1.43815  73.8526  0.2943
5 0.0123 12.9228 12.0207 1.58537  73.2277  0.2433
6 0.0134 13.1161 11.8393 1.64076  73.1719  0.2318
7 0.0145 13.1193 11.7190  1.65520  73.2627  0.2436
8 0.0154 12.9809 11.6034  1.64805  73.4851  0.2824
9 0.0163 12.7577 11.5006 1.62688  73.7716  0.3431
10 0.0171 12.4853 11.4014  1.59761 74.0914  0.4241
Variance Decomposition of LCOPPER:

Period S.E. LBTC LUSD LVIX LGOLD LCOPPER
1 0.0059 2.3095 11.6901  5.0057 0.1746 80.8198
2 0.0079 3.1557 12.7680  9.6921 1.4024 72.9816
3 0.0098 5.3152 15.0725 13.0677  2.3611 64.1832
4 0.0114 7.7380 15.9092 14.9802  2.8292 58.5432
5 0.0129 9.8637 16.6037 16.3283  3.1806 54.0235
6 0.0142 11.8379 17.1898 17.3642  3.4544 50.1535
7 0.0155 13.6566 17.6804  18.1792  3.6782 46.8054
8 0.0167 15.3568 18.1013 18.8469  3.8692 43.8255
9 0.0178 16.9599 18.4643 19.4083  4.0363 41.1311
10 0.0189 18.4798 18.7779 19.8859  4.1841 38.6721

B ARR AR TR

W&k 4-10 89 VECM &R P TRABR BRI A THL ¢

— ~ FE U EF 1% LA B G E EF 9.52% -

—~ F VIX #5# EFH 1% @ b BERE e LA 0.62% -

S EEABEBARLEA 1% EBERE Y TR 229% -

o~ EARE AR EF 1% 0 A B e A 5.56% ©
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N RO EBEREEL I M VIX 3 2R 1%BERENEARE -
£ AR AL | B8 VIX 53 2R I%ESKENAQBE -
AN FE 1%RRERET I G ER A SR EA L EMAR -

U~ # VECM 433 0 kAR 14 % -

BTC = —10.82 + 9.52USD + 0.62VIX — 2.296GOLD + 5.56Copper

BERK 41 W FEAES 0 ERHNE S NBAE REZMENE (91.31) E&
~~~~~~~ S BB AR IR B R 38w R B B LA B AR L > AR R L B AR P AN
AU HERBOY & > BB LT EAA VIX BEOPE > B md e FER A
BHzud  VIX HEEZARILHTERDE > HBRECERPERARK - w&H
BEAEAS 1 AL B A THERALEFERVE  WESHBRHEAREEINTASG
AUEHMAE  BALBERBREDERLE - AR EBEE LB A THER - VIX 4530 - th4f
WA E 3 ARG BYE > MR A IR YL o RTH £ LB PG ZBRF £

FE P R EMEERGHEARM AR EN G RN G U ZHAE » mk 412
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& 4-12 15 EARAE 45 B R B

R R ABK *rmE Pl BFELRE
LA AR A

£ U BUR A AR Rt R A 6.7105 0.0349
VIX $5 #0% H 48 e tb R 4 0.8350 0.6587

F e KRB LA B R E% 0.0877 0.9571
SRR BB AS R H AR R L AF B A 4.1815 0.1236
VI -F 13

L BARAS R A AR R LR B 7.1225 0.0284  *x
VIX 45 #% H 48 o £ Ui 6.0394 0.0488  **
FEMREEEHALE TR 4.5947 0.1005
PR EAAAARE TSGR 2.4983 0.2867
VIX 15 #

LAF B AR A AR VIX 353 16.4630 0.0003  ***
AU BAE AR AL VIX 58 4.3334 0.1145
FEH REALA AL VIX F# 0.5107 0.7746
SAER BB A A ARk VIX 45 3 1.6753 0.4327

weHREE

LA BB A R AR R 8 BEA 54717 0.0648 *
EABEAFALTLNEB/H% 6.9539 0.0309
VIX 3632 F B2 BB 8.2929 0.0158  **

I REAE AR AL RSN RHEE 11.0477 00040

SRHR AR

PR A AR A LA AR AR R BB A 1.4446 0.4856

£ IR R ARSI BRAE 1.2916 0.5242
VIX 35 808 K 4B SusA i BIE 4% 8.3584 0.0153  **
T RIEAE LA BN BB 4.6234 0.0991 *

B ARR AR TR

BE DR ks Rk R RO BRE AKE 10% > 5% > 1% ©

BBEER 41D BFEEEHRE 45 RBEZREARRDHNEHRARZHIEEHR -
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4-5 %% 3 GRANGER E R 4 E
E A I%EOKET A>BRT A SEALB %3 -

AT ISR B AR ] e AR R B K 1% > 5% > 10% o

BRAek 412 B 4-5 TR L 0% B E KET » A F o8 R EREES
EEGEBRGERRMAA > P ANETIERB L A MAA BN TAR T 28 BEA - LR
RIEATZARE K 48 AAAAE > MG AGEAEBEET T LM EEL  ERATEH

GAEMH RS E RIS HZ AR - Sk 4-8 ARF G5 o HhAF (A6 5 £ 05 Sk 2 A B

B (AR ) - ARIE b BAR BT 5 4 B0 5 (B A4S 26 AT JE IR 2 A2 A R 2
S 0 AR B R R T E R REBE e -

BHREFFTHELER  HAAL BN IREXS

AIBTC;, a Bi1p Bizp Bisp Biap Bisp][ ABTCiyr—p ] 0, &1t
ALUSD;; a, N B21p B2zp Bz3p Bzap Basp|| AUSDy—p 0, Exit
AlVIX;y | =23 +Z B3s1p B3zp B3sp Pszap Pasp|| AWVIXi—p |+ |603|ECT;i—1 + |31
AlGold;, a4 p=t Batp Bazp Basp Baap Basp || AlGoldy_y, 0, €ait
AlCopperit s _ﬁSIp ﬁ52p ﬁSSp :8541) :855p_ _Alcopperit—p_ 95 Esit

ARG B RS RAIBA G E—F TR HE A TR - 4 4-6-1 9 E B R
HEREFTTUAEN  AHIERAETHERER LGS G > B0 E VIX 33 Eef
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6-2 LEAF AR H VIX 5 BB 2512000 3R E | 2R M e BE 245 3~

P4 ERBI N RREIL WAS S B AERERINER TG - B 4-6-3 £ 03

b

HE LR G > BOERMAE 4-6-2 b ERY VIX S5 3EM R % - RBHAER
R BRI B E VIX 5RO BE - B 4-6-4 2 VIX EEH w28 REKY

BESITURABENASE | B VIX EHRERH EL M EBRELAHENDE  BARE

Eis

DHABE 3 HAA R EE YL BERE AMAF S HARFFHER > NE oA
B4t ZHRR @ e BIE G 1L - B 4-6-5 AL FERH LB ENRE > AR bEHRRE
FEBF 1 BMSE ZRIER S EIL 2B BTG R RK B E R TREZ R AR @ F 1.
B 4-6-6 & VIX 45 #L ¥ 4R 8 BB Gt B H B R EE VIX 5 B H 228 BE&
YL B ARWMAERGBEZT SR B ERAL  BABRREGFLMILES 3N
A B R RKBELEEIL BE TP RERH A LS HNEERE N2 RER

EHRPNEGEPE AL FTAEAEAAHRREN T THRAY  120BXBAAXEHL

~~~~~~~ GHM B > B EZR R R o

LB 4-6-1 $2 4-6-2 F » J£ T B Ak R 5 B R B4R 04 £ U B SR LA B AS T LU R B
AU B A RS S RIE BN B A LB R - RELE 4-6-3 £ 4-6-
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