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6305935 :  Kanokwan Chalatarn
Thesis Title . Factors that Affect the Price of Bitcoin During Covid-19 Pandemic
Program :  Master of Economics in Digital Economy
Thesis Advisor  : Asst. Prof. Wannakiti Wanasilp, Ph.D.
Abstract

This thesis examines the factors affecting the price of bitcoin during Covid-19 pandemic.
The study is divided into 2 periods: the pre covid-19 pandemic period (2018-2019) and the covid-
19 pandemic period (2020-2021). Weekly data were used to test the impact of various economic
factors, namely, gold price, crude oil WTI index, VIX volatility index, S&P500 index, Dow Jones
index, Nasdaq index, US Dollar index and Fed Fund Rate. The testing was divided into four stages:
(1) Stationarity Test, (2) Cointegration Test, (3) Error Correction Model, and (4) Granger Causality

Test.

The results indicate that the stationarity of all variables of the 2 periods are the mixture of
both I(0) and I(1). Therefore, the Autoregressive Distributed Lag (ARDL) model is appropriate for
testing the long-run Cointegration and short-run adjustment. In the period before the outbreak of
the Covid-19 pandemic (2018 - 2019), it was found that US Dollar index and Fed Fund Rate have
significant impact on bitcoin price. While during the period of Covid-19 pandemic (2020 - 2021),
it was found that gold price, WTI index, S&P500 index, Nasdaq index and US Dollar index have
significant effect on bitcoin price. As for the estimation of Error Correction Model, it was found
that, for the period prior to the Covid-19 pandemic (2018 - 2019), the system is able to adjust back
to its long-run equilibrium at the rate of 11.98% of the disequilibrium in each period after the
deviation. While during the period of Covid-19 pandemic (2020-2021), it was found that the system
can adjust back to its long-run equilibrium at the rate of 30.51% of the disequilibrium in each period
after the shock occurs.

As for the test for structural change during Covid-18 period, it was found that only two

factors that have significant changes in the coefficients are gold price and Dow Jones Index.

(Total 158 pages)

Keywords: Bitcoin, Cryptocurrency, ARDL
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MINN 4.1 HANMTNATOUADATINTTUUN (Descriptive Statistics) SIJEJQSISJIGHQVIQZ‘H’JQL’JQ']

LOG(BTC) | LOG(GOLD) | LOG(WTI) | LOG(VIX) | LOG(SP) | LOG(DJ) | LOG(ND) USD FFR
Mean 9.427880 7.340863 4.011302 2.955629 8.081613 | 10.23458 | 9.172633 | 94.82735 | 1.098900
Median 9.151264 7.342705 4.080668 2.900321 8.006274 | 10.19303 | 9.054165 | 95.19500 | 1.420000
Maximum 11.07285 7.617627 4.430579 4.305146 8.469300 | 10.50278 | 9.683928 | 101.9500 | 2.440000
Minimum 8.079835 7.076468 2.823757 2.262804 7.742801 | 9.853686 | 8.753529 | 89.10000 | 0.050000
Std.Dev. 0.852680 0.161540 0.285721 0.343957 0.183467 | 0.133865 | 0.273132 | 3.012442 | 0.971502
Skewness 0.624329 -0.090876 -1.712612 0.973062 0.653673 | 0.477889 | 0.506397 | -0.165427 | 0.038040
Kurtosis 2.161190 1.482297 6.561601 4.467708 2.154096 | 2.460083 | 1.700227 | 1.943129 | 1.239766
Jarque-Bera 18.85623 19.47046 203.4763 49.51304 20.20591 10.04186 | 22.62636 | 10.22034 | 25.86844
Probability 0.000080 0.000059 0.000000 0.000000 0.000041 | 0.006598 | 0.000012 | 0.006035 | 0.000002
Sum 1885.576 1468.173 802.2603 591.1259 1616.323 | 2046.917 | 1834.527 | 18965.47 | 219.7800
Sum Std.Dev. 144.6856 5.192940 16.24562 23.54303 6.698367 | 3.566026 | 14.84559 | 1805.887 | 187.8196
Observastions 200 200 200 200 200 200 200 200 200

d‘ % v A 1 d' . . 9 v 1 d' 1 9 (% v A
AMNATTNN 4.1 ﬁ?tlﬂinﬂ@nllﬂ”Iﬁ"JLlL‘UfNHJ‘L!iJWﬁij(Standard Deviation) H28NNAURAY(Mean) FIUAINLL(Skewness) GI’JLL‘]JinﬂGI’JﬂJﬂ"I

v ' a v o @ I @ 4 [ a o £ [ a
ﬁ}’EJEJﬂ'J"I 1 ‘Sf’)')"l‘flli’)isl‘mﬁ]ﬂlﬁlﬂﬂﬂ@] ﬂ'ﬂlJIﬂ\‘l(Kurtosis) T1AINDIAN, ﬂﬂfﬁllual!ﬂﬂ, ﬂGﬁﬁﬂﬂaaiﬁﬁﬁﬁﬁ@miﬂﬂlagiﬂ@iTﬂﬂﬂlﬂﬂuiﬂﬁiﬂﬂlﬂﬂﬁﬁiﬂﬂmiﬂ"l
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UDIIUN 31 FUNAN N.F. 2562)

4.1.1 wamima@ummﬁwm%’aya (Stationary Test)

@

91NA1319NAT 0 Unit Root ¥0IA U5 & 52AUNBd1AY 0.05 HInA1ADA ADF
1 9 1

0
= " Aa a 1 [ a v A Y A o 1A .
1]ﬂ”I‘Lli’]fJﬂ?WﬂW%ﬂi]mLﬂi’J”Iﬂ@iJi‘Uﬁlli]@]g?l!‘ﬁaﬂ 19 mauamnymﬂum (Non-Stationary)

QU

d v

A UTDYANAA D UFirst Difference 2 53AVTBd1ATY 0.05 WINATTDA ADF UAIMINAII
AINHA MacKinnon Critical til5andoyalianyaiz 1ie (Stationary) #an15199 4.2

A J a 4 1 a
A3 4.2 WANINATOU Unit Root Test gANOMINATDIUMIUUNITZUIAVDIT3ATATIATO

(1 UATIAY W.A.2561 IUDITUN 31 TUNAY W./.2562)

Level 1" Difference
Variable Trend and Trend and Status
Intercept Intercept
intercept intercept
-2.182483 [0] | -2.194854 [0] | -9.715484 [0] | -9.796010 [0]
LOG (BTC) (D
(0.2140) (0.4868) (0.0000) * (0.0000) *
-0.012662 [0] | -1.334161[0] | -10.51139[0] | -10.83614 [0]
LOG (GOLD) 1(1)
(0.9546) (0.8734) (0.0000) * (0.0000) *




{ J a 4 1 a
A15197N 4.2 HANSNATOU Unit Root Test Qﬂﬂ@uLﬂﬂﬁﬂ']uﬂ']'iﬂ!L!.WﬁﬁmJ']WUfNIﬁﬂIﬂ'Jﬂ19

(1 UNIIAN N.A.2561 WDIUN 31 FUNAN W.7.2562) (GII’E])
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NATNS.2 AU TABTIANVAUHIUTI

Level 1" Difference
Variable Trend and Trend and Status
Intercept Intercept
intercept intercept
-2.052266 [0] | -2.402006 [0] | -9.495200 [0] | -9.451407 [0]
LOG (WTI) 1(1)
(0.2645) (0.3763) (0.0000) * (0.0000) *
-4.595793 [0] | -4.670739 [0] | -12.36488 [0] | -12.35711 [0]
LOG (VIX) 1(0)
(0.0003) * (0.0014) * (0.0001) * (0.0000) *
-1.243652 [0] | -2.710386 [0] | -10.92257[0] | -11.00148 [0]
LOG (SP) 1(1)
(0.6529) (0.2349) (0.0000) * (0.0000) *
-1.921256 [0] | -3.374999 [0] | -11.74387[0] | -11.79893 [0]
LOG (DJ) 1(1)
(0.3214) (0.0608) (0.0001) * (0.0000) *
-1.477738 [0] | -2.658433 [0] | -11.52781[0] | -11.53313 [0]
LOG (ND) I(1)
(0.5408) (0.2562) (0.0001) * (0.0000) *
-1.351421 [0] | -1.782189 [0] | -13.15054 [0] | -13.11866 [0]
uUSD I(1)
(0.6029) (0.7059) (0.0001) * (0.0000) *
-1.252392 [0] | -0.091753 [0] | -9.063328 [0] | -9.769652 [0]
FFR 1(1)
(0.6490) (0.9944) (0.0000) * (0.0000) *
CEVATINALG 1) * WodAYNNana o szAUtsd 1A 0.05

@ 3 T =
2) anavluruaulng fio Lag Length Muu12duv0IeuN15 ADF Test §n

won lagen Tuia luuuuiiaeg (Automatic - based on SIC, maxlag=12)

@ <3 3 A
3) @]'Jlaall(lu’}\uaﬂlaﬂ f19 Prob. Value

=1

U

=

v 9 a

nIcAUIDYALIAN

1(0) 130 Stationary at level

' Y a 4 o ? o a @ a @ s 1%
fT'JLl@YJLL’IJSi"I‘ﬂTUVIﬂ@EJH, T1NINBIN, i"IﬂTH”IﬂJuﬂ']Jﬂ‘]JL‘]Jale]l@, A¥UoaALOUAN 500, A%

U

J o < [ 4 o [ Y
9aa1NITUAI AU, AYULUTUAN, ATUADAAITANITY HazOAIIAONILEU ToU18U0 3

ANTFOINTNMINNTZAUNAA19YeITBY AN TNsZAY 1(1) W30 Stationary at first-order of difference
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[ 9 1 [}

. o Y R A o A A G A
ANANATOU Unit root 111 1¥n5101d w5 Uanb e I(0) Y159 I(1) NIEAVVDYANINN

U

9
Y

a o v {
AINUITNATOUANNTNNUT IO NHUTTY Ai® ARDL (Autoregressive Distributed Lag)

with Bounds Test
[y} v Jda
4.1.2 Nﬁﬂ15ﬂ5$3~l1ﬂ!ﬂ'313~lﬁ?~l‘wuﬁ!‘UQQﬁﬂﬂTﬂ‘i%ﬂ%ﬂ]? (COintegration Test)

1IN404.1.1983UwaNAAOU Unit root ¥1 1510 Ndmlsgadr lununsasdidnyue
A A A = 9 o -4 . . 9 as
HUIN 1(0) 139 I(1) WADINATDUANUTUNUTIZY2¥13(Cointegration Test) AI8IT ARDL
(Autoregressive Distributed Lag) with Bounds Test
v Y
N915911491ANaNIINAT VYD Bounds Test 9015197 4.3 11910A1SNAF DU WU

v =\ o o A ]
muﬂmmmﬁuwuﬂuﬁwzﬂnm@‘lu

A15199 4.3 #ANITNAFBVIINLUUIIA09 ARDL U849 Bounds Test (4, 1,0, 0,4, 1,0, 1, 0)

Test Statistic Critical Value Bounds
Value Significance 1(0) Bound I(1) Bound
F-Statistic 3.453614 10% 1.85 2.85
5% 2.11 3.15
2.5% 233 3.42
1% 2.62 3.77

ajiwanisnadoua F-statistic 111101 3.453614 H3g4n3141 I(1) Bound W30I38n71
Upper Critical Bound (A1IN0AUDUIVALY) & ¥AUNET1ADY 0.05 dAI71 LOG(BTC),
LOG(GOLD), LOG(WTTI), LOG(VIX), LOG(SP), LOG(DJ), LOG(ND), USD ita¢ FFR @u11l53

ANuAUTUTITIRasn Tz oA



30
4.1.3 wamsnaaeumslsudiluaasnwszezdi (Error Correction Model)

H 9
A15199 4.4 Wﬁf’ﬁu’.]ﬂ!ﬁllﬂ'lii%ﬂ%ﬁuﬂlﬁlﬂﬂi}@yjaiu%ﬁﬂQﬂﬂﬁlu!,ﬂﬂﬁﬂWUﬂWiiﬁ!LWii%UWﬂﬂlﬂﬂ

T5a1a3919 (1 UATIAN W.A.2561 IUDATUN 31 TUNAN W.7.2562)

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(BTC(-1)) 0.101271 0.091127 1.111315 0.2700
DLOG(BTC(-2)) -0.195779 0.084105 -2.327790 0.0226
DLOG(BTC(-3)) -0.138300 0.085541 -1.616761 0.1101
DLOG(GOLD) -2.170427 0.843952 -2.571742 0.0285
DLOG(SP) -0.986402 0.441583 -2.233784 0.0285
DLOG(SP(-1)) -3.417777 0.710983 -4.807114 0.0000*
DLOG(SP(-2)) -1.089894 0.448994 -2.427416 0.0176
DLOG(SP(-3)) -1.770729 0.440688 -4.018105 0.0001*
DLOG(DJ) 0.945375 0.670026 1.410953 0.1624
D(USD) 0.008795 0.016596 0.529981 0.5977
CointEq(-1)* -0.119875 0.019274 -6.219363 0.0000

nangme * oAy aann al szAuledIng 0.05

=

1 % 2 g}I 1 3 a Q(
#IuN15USUAINININT Lo T UTAAENINTZIZE1) NAITUIINAIFNYTLENT

Q U a

493 CointEq(-1) 71 lAnsnagousInaseh 4.4 a sgauiisdiAny 0.05 o3u1elain luusaz

o o A o v W Vo Y ~ A g
ﬁﬂﬂTWﬁTﬂﬁJﬂﬂ@fJuiJﬂTﬁ‘IJﬁ‘iJﬂ']Lﬂ’]ﬂ‘iJﬁ@flag 11.98 UDNNITLUYUUUINDLUIFTAAININ

U q

3282817

§ 1 o a £ v o da ] v a
Gﬂi'l\iﬁ 4.5 Wﬁfﬂiﬂi$ll'lfl!ﬂ']ﬁllﬂ‘i$ﬁVIﬁﬂ')'lllﬁllwu‘ﬁl‘lﬁﬂﬁEJﬂ'lWiZEJ%EJTJGlu“If'NQﬂﬂﬂulﬂﬂ
t4 1 a @ { @
ﬁ'ﬂWuﬂ'liﬂ!l!W'ﬁigiJ'lﬂ"ll’ENIiﬂIﬂ'Jﬂl9 (1 unsinu W.ﬁ.2561ﬂu5\13uﬁ 31 UNAY

N.F.2562)

Variable Coefficient Std. Error t-Statistic Prob.

LOG(GOLD) 1.653898 1.947602 0.849197 0.3985
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{ 1 o a £ v o da 1 v a
A15199 4.5 Nﬁfﬂi1J33ll'lil!ﬂ']ﬁiJ‘IJiZﬁ‘ﬂ‘ﬁﬂ'J'lllﬁllWu‘ﬁl“ﬁﬂ@]ﬁﬂﬂTWi%ﬂZﬂTﬂu‘b"Nfalﬂﬂf]umﬂ
4 1 a @ ! @
FOIUMIULNTTZVIAV0915A AR 19 (1 4n31AY W.ﬁ.2561%u5muﬁ 31 TUNAYN

W.7.2562) (A0)

Variable Coefficient Std. Error t-Statistic Prob.
LOG(WTI) -3.744918 2.400027 -1.560365 0.1229
LOG(VIX) -1.257107 0.935061 -1.344412 0.1829
LOG(SP) 11.46282 10.30399 1.112464 0.2695
LOG(DJ) -14.18042 8.349710 -1.698313 0.0936*
LOG(ND) 12.66213 8.404495 1.506591 0.1361
USD -0.334174 0.132521 -2.521681 0.0138*
FFR 1.740944 0.834562 2.086059 0.0404*
C -16.13276 35.71004 -0.451771 0.6527

nngme * WedAyneann a seauiedIny 0.05

v A U a =

{ 1 1 U a Q{ o %}
Wﬁﬁ?ﬂﬁmiNﬁ 4.5 ‘WD’JW‘HE‘TIJﬂié‘ﬁﬁﬂ‘ﬁﬂl@\ﬁ1ﬂ1‘1/lﬁ]\‘lﬂ1, TITUIVUAUAULUDYN LD,

U

9 w

v A o = J v A < (=Y
AVYUAINUNURNIU, @%ummmuﬂﬁ 500 uam%uuuﬁu@ﬂ”luu gann 1/1N?fﬂ§lﬁll'lflﬂ’ﬂil'3'l

Y
538381’31‘!1!%3‘13J§Nﬁﬂllﬁﬂ'm‘ﬂﬂ@ﬂij

ll @ a Q‘{ [ 4 o 4 [ a
yaeNmdulszansvosariigaainnisuanl laud, arliaeaasauigomsniuag

o o

v
i’]@]3”Iﬂi’]ﬂLﬁﬂuIﬂUWﬂm@ﬁﬁﬂiﬂ@miﬂi Wiedln ‘VINﬁ'ﬂ@] NI ﬂllufJfﬁﬂfU 0.05 UWAADIIAN
E4

dnaeerl luszezenaminasuield aail

Y o S A Y = ° v
1) amwuaﬁamﬂiiumﬂfaumwmaﬂaz lazuwaﬂlmzﬂsmmﬂﬁﬁm

[

g = A ° o A q9 4
umﬂaauamaﬂaw 14.18042 08193 EJfﬂﬂﬂJ‘Vl 0.05 telMIMnuanlsoulini

Y v ¢ @ a A v = ° 9
2) fl’]ﬂGlfuﬂaaa’liﬁﬁigﬂluiﬂ’]lwaJiaﬂaw 1 Eﬂ“’uwaslu‘i“’il“’iﬂ’nmclﬁﬁﬂW

Uﬂﬂﬂﬂuﬁﬂi@ﬂaw 0.334174 pe1ailifodn wfg 0.05 !,llf)llﬂﬁﬂTViuﬂ@]’Jl!ﬂi@uiﬂﬂﬁﬂ

£4
3) 516ﬂ§1ﬂﬂﬂlﬁﬂuiﬂﬂ18"uﬂﬂﬁﬁimf]liJiﬂWLWiJi’E]EJﬂw 1 vzinaluszez e

(%

Gl?‘i§1ﬂ1‘lj1/]ﬂ’é]ﬂul1/‘llli’élﬂﬁ°‘ 1.740944 ag1aiiiodn fg N 0.05 Lllf)llﬂﬁﬂ1ﬁuﬂﬁ’3l!ﬂi@uﬁlﬂﬂﬁﬂ
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4.1.4 wamsnaaauamiurieilumaveadanils (Granger Causality Test)

WI1TWUINITHANIINAAD U Granger Causality Tests U UIINAIUsgANOUINA

4 U a o
’c’fﬂ']ﬂﬂ'ﬁmuWiizﬂ'lﬂ‘U@\iIiﬂIﬂ’Jﬂ19 (1 UNIIAY W.A. 2561-31 TUINAN2562) mmiaagﬂwa

| 1 1A oo a o a v o 14 o a 1
mynageveoniilug q fie ghzonaniniuavaudagi lenuaytineaasanigominiuoazg
IS I @ ' o

A v A I v v A 3 A 1A =)
N28AYUIDTLUDUAN 500ﬂmﬂmuummﬂumwmﬂummﬂuwaﬂu mumuﬂiﬂam"lmmm

q

I I @ o dal
Humgilumany agll

= l 3,’ Ul 4 [ a =1 [~ 1 = 4
1) N 20 mesmmmuﬂmmmaw"1@'lmﬂumms{gmwvuﬂaamﬁ

U
" W

! v
AHITOININ Lﬁﬂ\‘iﬂWﬂiWﬂTuWﬂu@UﬂUanQﬁqﬂ ”lﬁ’ﬂmammﬂu 0.59250 A1 Probability

v o w

(A 0.8501 UAAINYONTUANUATIUKAN B 5zAUNBTIAY 0.05 Az TUNNNFUAUAY

g

s [ a I 1 o Ay A v A J aa 1w 1
ﬂ’ﬂaﬁ”I'iﬁ‘l’iiﬁ@LlJiﬂH‘lJ“LJﬁTLWﬂ@]@31ﬂ1u1ﬂuﬂ‘ﬂﬂ‘u‘ﬂ3ﬁul'é] ulﬁﬂ']ﬁﬂ@i‘ﬂ?ﬂ‘ﬂ 2.77950 A1

Probability 11171 0.0817 UrasauuagIuvan o seaued Ay 0.05

1A 1w oA I <3| 1T oA <} A v A
2) AN 28 WUNAYUIDTLUDUAN 500!:1Jumm@mwuuuﬁuﬂﬂ IUBDNAINATU

QU

Jd J aa 1w 1 1w a a
ALOUAT 500 Ulﬁ)ﬂiﬁﬂmﬂWﬂU 5.73564 A1 Probability 1101 0.0114 LLﬁﬂx‘l’JT]J{]Lﬁ‘ﬁﬁiJiJ@]§1u

1 v A

o Y v o w v v W < 13 J
wan M sEAUUITINN 0.05 llag(lillﬂ1\1ﬂﬁﬂﬂu@]GUﬁLLUﬁL!ﬂﬂllulﬂuﬁ’]iﬁ@ﬂ@ﬂ%ut@ﬁu@uﬂﬁ

v 9

500 1199910 IAAIADANINY 0.61066 A1 Probability 1111 0.8369 AAIIIONTUANUAFIU

nan o seAUTedIAY 0.05



U

d a 4
4.2 gATIIUMIUINIIZUIAYDITIAIATAT9 (1 HNFIAN W.A. 2563 IUDITUN

31 SUNAN WA, 2564)

4.2.1 wamMInaaeUANNH IV (Stationary Test)

[

91NM1519NATOU Unit Root ¥03a11)5 & 53AUWBd 1Y 0.05 HINATADA ADF

0
= v T Aa a 1 [ a v A Y A o 1A .
llﬂTL!E]EJf‘I’ﬂﬂW’Jﬂf,]mlﬂi’ﬂﬁl@lﬁ‘ﬂﬁllllﬁﬁ1u‘ﬂaﬂ o m@yamaﬂymz”luua (Non-Statlonary)

9
v 9 @ o w J a

A9 UUTBYaNATDUFirst Difference & 38AVUYT1AY 0.05 HINAI1ADA ADF UAININNI

A1INYA MacKinnon Critical 1115 9oyalanyaiz i (Stationary) A3015197 4.6

U

A1519% 4.6 HANISNATDY Unit Root Test gAADIUNIIBIUNI T2 U1AVDIT5ATATA 19

(1 UNIINN N.A. 2563 IUDITUN 31 FUNAY WA 2564)

Level 1” Difference
Variable Trend and Trend and Status
Intercept Intercept
intercept intercept
-0.961937 [0] | -1.514049 [0] | -9.465639 [0] | -9.422501 [0]
LOG (BTC) 1(1)
(0.7643) (0.8184) (0.0000) * (0.0000) *
-2.630884 [0] | -2.478954 [0] | -11.92400[0] | -11.97561 [0]
LOG (GOLD) 1(1)
(0.0902) (0.3378) (0.0000) * (0.0000) *
-1.099223 [0] /| -3.417789 [1] | -8.000541 [0] | -8.031319 [0]
LOG (WTI) I(1)
(0.7139) (0.0548) * (0.0000) * (0.0000) *
LOG (VIX) -2.762976 [1] | -3.883229[1] | -11.21159[0] | -11.21667 [0] [O)
(0.0674) * (0.0163) * (0.0001) * (0.0000) *
-0.226541 [5] | -3.486454 [0] | -10.78753 [0] | -10.80387 [0]
LOG (SP) I(1)
(0.9302) (0.0463) * (0.0000) * (0.0000) *
-0.979580 [1] | -9.432816 [1] | -9.614726 [0] | -5269826 [4]
LOG (DJ) 1(1)
(0.7581) (0.0529) * (0.0000) * (0.0002) *
-0.855329 [0] | -2526876[0] | -10.17408 [0] | -10.11946 [0]
LOG (ND) I(1)
(0.7984) (0.3148) (0.0001) * (0.0000) *
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{ 4 J a
A15197M 4.6 HANISNATOU Unit Root Test Qﬂﬁﬂ'luﬂ"liﬂlllw3'§$‘U1ﬂ‘ll@\‘liﬁﬂiﬂ?lﬂ19

(1 UNIINN N.A. 2563 WDITUN 31 FUNAY WA 2564) (@if))

Level 1" Difference
Variable Trend and Trend and Status
Intercept Intercept
intercept intercept
-1.399591 [1] | -0.886704 [1] | -12.45762 [0] | -12.52845 [0]
USD I(1)
(0.5796) (0.9528) (0.0001) * (0.0000) *
-3.341161 [0] | -2.665186 [0] | -9.742430 [0] | 10.10519 [0]
FFR 1(1)
(0.0156) * (0.2533) (0.0000) * (0.0000) *
NN 1) * WedAynNana o 5EAUtsdAY 0.05

(% < [l 1
2) anavlurudaulng Ao Lag Length Mnu1zduv0IeuN15 ADF Test §n
1aon laesn 1WA 1uuUs1a0d (Automatic - based on SIC, maxlag=12)

Y 3 < A
3) gaavlur9@uIan Ao Prob. Value

[

~ o v A @ 2 { 9 a .
ANNAITNN 4.6 ﬁjllﬂﬁﬂcﬁuﬂjoJWHW’JUUQﬁigﬂUmﬂHaLQN 1(0) W%@ Stationary at

4 v Aa @ a dhl =
9,

1 @ a o S J
level ﬁﬂu@ﬂllﬂii'lﬂ'l‘ﬂ'ﬂﬂﬂﬂu, I1ATINBIAT, INATUINUAUAVLUAYN ﬂ%ul@ﬁu@uﬂﬁ 500,

U

[ =

4 o 3 v oA . o &
Hgaa1nIIua Toud, Astuuauan, Asineaasaniy tazensineneu Toueued
ANSFOINT MU NEML INNTZAUNAA1YD oA 932A 1Y 1(1) 30 Stationary at first-order of

. . o Y i S =% A A A A [
difference 91MWANAT O Unit root 111N 1A sUaRBAULTUIN 1(0) W30 1(1) NITA
1 @ @ g’/ a o v {
éﬂ'wuammu AINUITNATOUA NVTUNUTIZEZ01IMUINLAY A Autoregressive Distributed

Lag (ARDL) with Bounds Test
v v da
4.2.2 Naiﬂﬁﬂﬁgll1Q!ﬂ31“@'“7‘“5!‘53@@55\17‘5353813 (Cointegration Test)
9 . o Y 1 o (3 [ S o
1NUVD4.2.1 ﬁ?ﬂWﬁ“ﬂﬂﬁ@UUnlt root 1/1ﬂ‘ﬂ‘w‘innmmﬂ‘inﬂmcluumjmamuaﬂymx

A A A =X 9 o o J . . 9 ad
UIN 1(0) 1359 I(1) IADINATDUANUTUNUTIL Y2 ¥13(Cointegration Test) A3835 ARDL

(Autoregressive Distributed Lag) with Bounds Test
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1 9
WﬂWﬁﬂl']ul@%}fﬂWﬂwaﬂ'liﬂﬂﬁﬂ‘UGU@Q Bounds Test A4015194% 4.7 31910115 NATOUUY

(% = v I A ]
ﬂjllﬂﬁﬂﬂ?’luﬁuwu‘ﬁjlﬁgﬂgfn')ﬁﬁ@llll

A15199 4.7 NANISNAFOVIINLUUI1A09 ARDL U89 Bounds Test (3, 3,0, 4, 1,0, 3, 2, 3)

Test Statistic Critical Value Bounds
Value Significance | 1(0) Bound 1(1) Bound
F-Statistic 5.093061 10% 1.85 2.85
5% 2.11 3.15
2.5% 2.33 3.42
1% 2.62 3.77

ajiwanisnadoua F-statistic MIND 5.093061 F9g4n11A1 I(1) Bound H30i38n71

Upper Critical Bound (A130 AU UIVALY) 9 SEAUNETIAR 0.05 11dAI71 LOG(BTC),

LOG(GOLD), LOG(WTI), LOG(VIX), LOG(SP), LOG(DJ), LOG(ND), USD ita¢ FFR @153

ANUFNTUTIFIgaen NI oze1 R0

4.2.3 wamsnaaaumsiiuaalugasnwszazau (Error Correction Model)

H Y
A1519N 4.8 waﬁmamﬁmmﬁwmumm%’egaﬂlu%NQﬂﬁmummﬁmﬁzmmmTsﬂ

Tn3a19 (1 UNIIANN.A. 2563 IUDITUN 31 FUNAY WA 2564)

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(BTC(-1)) 0.164839 0.087295 1.888305 0.0632
DLOG(BTC(-2)) -0.202281 0.086739 -2.332059 0.0226
DLOG(GOLD) -0.877584 0.436949 -2.008437 0.0485
DLOG(GOLD(-1)) 1.838918 0.512892 3.585391 0.0006
DLOG(GOLD (-2)) 1.180398 0.428310 2.755944 0.0075
DLOG(VIX) -0.174654 0.061921 -2.820601 0.0063
DLOG(VIX(-1)) -0.277055 0.071681 -3.865104 0.0002
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4 o ;’ﬂ ' 4 1
A15197 4.8 wammmﬁumﬁzﬂzﬁumm%’ey‘aiumqqmnmmimuwa'izmmlmTﬁﬂ

Tn2a19 (1 UNIINY N.A. 2563 IUDITUN 31 FUNAY WA 2564) (@I"E])

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(VIX(-2)) -0.147810 0.066675 -2.216863 0.0299
DLOG(VIX(-3)) -0.107677 0.060644 -1.775557 0.0802
DLOG(SP) 0.566786 0.587959 0.963988 0.3384
DLOG(ND) 0.326970 0.561308 0.582515 0.5621
DLOG(ND(-1)) -1.657220 0.382202 -4.335982 0.0000
DLOG(ND(-2)) -0.951064 0.389348 -2.442709 0.0171
D(USD) 0.012479 0.010938 1.140909 0.2579
D(USD(-1)) 0.016345 0.010309 1.585465 0.1174
D(FFR) -0.187966 0.122813 -1.530510 0.1305
D(FFR(-1)) 0.350180 0111220 3.148543 0.0024
D(FFR(-2)) -0.439501 0.113114 -3.885489 0.0002

CointEq(-1)* -0.305110 0.040211 -7.587736 0.0000

nanema * e AYnNana o sTaully

o

A1y 0.05

Y 4
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M15190 A-1 HANSNATDY Unit Root ¥8103a5 1A NABLIGANDIAATDIUM BN T2 1A

01151319 ($29Y W.A. 2561-2562) 5¥AL Level Intercept

Null Hypothesis: LOG(BTC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.182483  0.2140
Test critical values: 1% level -3.498439

5% level -2.891234

10% level -2.582678

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC))

Method: Least Squares

Date: 03/02/23 Time: 21:40

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(BTC(-1)) -0.064984  0.029775 -2.182483  0.0315

C 0567512  0.263348  2.154988  0.0337
R-squared 0.047272 Mean dependent var -0.006749
Adjusted R-squared 0.037347 S.D.dependentvar 0.109937
S.E. of regression 0.107865 Akaike info criterion -1.595679
Sum squared resid 1.116942 Schwarz criterion -1.542925
Log likelihood 80.18828 Hannan-Quinn criter. -1.574341
F-statistic 4.763233 Durbin-Watson stat 1.943829

Prob(F-statistic) 0.031513
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M15191 N-2 HANSNATDY Unit Root ¥8103a5 1A NABLIGANDIAATDIUM BN TZ 1A

015 1ndA19 ($29Y W.A. 2561-2562) 5¥AL Level Trend and Intercept

Null Hypothesis: LOG(BTC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.194854 0.4868
Test critical values: 1% level -4.054393
5% level -3.456319
10% level -3.153989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC))
Method: Least Squares
Date: 03/02/23 Time:21:41
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(BTC(-1)) -0.065101 0.029661  -2.194854 0.0306
C 0.543490 0.262968 2.066752 0.0415
@TREND("1") 0.000506 0.000384 1.319603 0.1901
R-squared 0.064421 Mean dependent var -0.006749
Adjusted R-squared 0.044724 S.D.dependentvar 0.109937
S.E. of regression 0.107451 Akaike info criterion -1.593435
Sum squared resid 1.096837 Schwarz criterion -1.514303
Log likelihood 81.07832 Hannan-Quinn criter. -1.561428
F-statistic 3.270684 Durbin-Watson stat 1.979184
Prob(F-statistic) 0.042299
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15191 A-3 HANSNATDY Unit Root ¥8103a5 1A NABLIGANDIAATDIUM BN T2 1A

voa15A1A3A19 ($29Y W.A. 2561-2562) 5¥AU 1st Difference Intercept

Null Hypothesis: D(LOG(BTC)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.715484 0.0000
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC),2)
Method: Least Squares

Date: 03/02/23 Time: 21:43

Sample (adjusted): 399

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(BTC(-1))) -0.992635 = 0.102170 -9.715484  0.0000

C -0.005678 0.011253 -0.504561 0.6150
R-squared 0.498391 Mean dependent var 0.001167
Adjusted R-squared 0.493111 S.D.dependentvar 0.155368
S.E. of regression 0.110616 Akaike info criterion -1.545101
Sum squared resid 1.162410 Schwarzcriterion -1.492014
Log likelihood 76.93741 Hannan-Quinn criter. -1.523635
F-statistic 94.39064 Durbin-Watson stat 2.007512

Prob(F-statistic) 0.000000
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A15191 N-4 HANSNATDY Unit Root ¥8103a5 1A NABLIANDIAATDIUM BN T2 1A

01151319 (¥29Y W.A. 2561-2562) 5¥AL 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(BTC)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.796010 0.0000
Test critical values: 1% level -4,055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC),2)
Method: Least Squares

Date: 03/02/23 Time: 21:44

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(BTC(-1))) -1.007859 0.102885 -9.796010 0.0000

C -0.028773 0.023192 -1.240651 0.2178
@TREND("1") 0.000460 0.000404 1.138338 0.2579
R-squared 0.505212 Mean dependent var 0.001167
Adjusted R-squared 0.494685 S.D.dependentvar 0.155368
S.E. of regression 0.110444 Akaike info criterion -1.538174
Sum squared resid 1.146604 Schwarz criterion -1.458543
Log likelihood 77.60143 Hannan-Quinn criter. -1.505975
F-statistic 47.99018 Durbin-Watson stat 2.006259

Prob(F-statistic) 0.000000
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M15199 -5 WAN1SNATDU Unit Root Y8IT03a51AINDIAYANDUNATDIUNITBILNITZUIA

01151319 ($29Y W.A. 2561-2562) 5¥AL Level Intercept

Null Hypothesis: LOG(GOLD) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.012662 0.9546
Test critical values: 1% level -3.498439
5% level -2.891234
10% level -2.582678
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD))
Method: Least Squares
Date: 03/02/23 Time: 21:45
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(GOLD(-1)) -0.000235 0.018538 -0.012662 0.9899
C 0.003071 0.133326 0.023036 0.9817
R-squared 0.000002 Mean dependent var 0.001383
Adjusted R-squared -0.010415 S.D.dependentvar 0.013136
S.E. of regression 0.013205 Akaike info criterion -5.796306
Sum squared resid 0.016739 Schwarz criterion -5.743552
Log likelihood 286.0190 Hannan-Quinn criter. -5.774968
F-statistic 0.000160 Durbin-Watson stat 2.130588
Prob(F-statistic) 0.989924
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M1519% -6 WAN1SNATDU Unit Root Y8IT03A51AINDIAYANDUNATDIUNITBILNITZUIA

015 1ndA19 ($29Y W.A. 2561-2562) 5¥AL Level Trend and Intercept

Null Hypothesis: LOG(GOLD) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.334161 0.8734
Test critical values: 1% level -4.054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD))
Method: Least Squares

Date: 03/02/23 Time: 21:47

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(GOLD(-1)) -0.031153 0.023350 -1.334161 0.1853

C 0.219201 0.166105 1.319653 0.1901
@TREND("1") 0.000126 5.94E-05 2.115650 0.0370
R-squared 0.044997 Mean dependent var 0.001383
Adjusted R-squared 0.024892 S.D.dependentvar 0.013136
S.E. of regression 0.012972 Akaike info criterion -5.821937
Sum squared resid 0.015986 Schwarz criterion -5.742806
Log likelihood 288.2749 Hannan-Quinn criter. -5.789930
F-statistic 2.238071 Durbin-Watson stat 2.163519

Prob(F-statistic) 0.112259
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M15199 1-7 WAN1SNATDU Unit Root Y84403A51AINOIAYANDUNATDIUNITBILNITZUIA

voa15A1A3A19 ($29Y W.A. 2561-2562) 5¥AU 1st Difference Intercept

Null Hypothesis: D(LOG(GOLD)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.51139 0.0000
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD),2)
Method: Least Squares

Date: 03/02/23 Time: 21:48

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(GOLD(-1))) -1.084952  0.103217 -10.51139  0.0000

C 0.001365 0.001343 1.016426 0.3120
R-squared 0.537689 Mean dependent var 9.93E-05
Adjusted R-squared 0.532823 S.D.dependent var 0.019276
S.E. of regression 0.013175 Akaike info criterion -5.800543
Sum squared resid 0.016491 Schwarz criterion -5.747456
Log likelihood 283.3263 Hannan-Quinn criter. -5.779077
F-statistic 110.4894 Durbin-Watson stat 1.937894

Prob(F-statistic) 0.000000
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M15199 N-8 WAN15NATOU Unit Root Y84403a51AINDIAGANDUNATDIUNITRILNITZUIA

01151319 (¥29Y W.A. 2561-2562) 5¥AL 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(GOLD)) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.83614 0.0000
Test critical values: 1% level -4.055416
5% level -3.456805
10% level -3.154273
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD),2)
Method: Least Squares
Date: 03/02/23 Time: 21:50
Sample (adjusted): 399
Included observations: 97 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LOG(GOLD(-1))) -1.113157 0.102726  -10.83614 0.0000
C -0.003257 0.002706  -1.203321 0.2319
@TREND("1") 9.31E-05 4.75E-05 1.957868 0.0532
R-squared 0.555803 Mean dependent var 9.93E-05
Adjusted R-squared 0.546352 S.D.dependentvar 0.019276
S.E. of regression 0.012983 Akaike info criterion -5.819894
Sum squared resid 0.015845 Schwarz criterion -5.740264
Log likelihood 285.2649 Hannan-Quinn criter. -5.787696
F-statistic 58.80892 Durbin-Watson stat 1.950265

Prob(F-statistic) 0.000000
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A1519% N-9 wan1snadoy UnitRootSUENSITE]Z;IJai'Iﬂ'l‘ll'lll‘llﬂﬁﬂﬂLﬂagﬁhlGQﬂﬂ@uLﬂﬂ

4 1 a ] [}
AOIUMSAUNTTZVIAV0915A1AIA19 (F9T) WA 2561-2562) 52AY Level Intercept

Null Hypothesis: LOG(WTI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.052266 0.2645
Test critical values: 1% level -3.498439
5% level -2.891234
10% level -2.582678
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI))
Method: Least Squares
Date: 03/02/23 Time: 21:52
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(WTI(-1)) -0.084082 0.040970 -2.052266 0.0429
C 0.345183 0.168244 2.051683 0.0429
R-squared 0.042029 Mean dependent var 1.65E-05
Adjusted R-squared 0.032050 S.D.dependentvar 0.043621
S.E. of regression 0.042916 Akaike info criterion -3.438933
Sum squared resid 0.176814 Schwarz criterion -3.386179
Log likelihood 170.5077 Hannan-Quinn criter. -3.417595
F-statistic 4.211796 Durbin-Watson stat 1.847999

Prob(F-statistic) 0.042866
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A1519% N-10 HWAN1SNATOU UnitRootﬂlﬂﬂﬂ?@gﬁi']ﬂ?ﬂ?ﬂﬂﬂﬁﬂﬂlﬁaQﬁllﬂQﬂﬂEIULﬂﬂ

A0UMIBILNTTTAveaT5ATAIA19 (¥391) WA, 2561-2562) 52F U Level Trend and Intercept

Null Hypothesis: LOG(WTI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.402006 0.3763
Test critical values: 1% level -4.054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI))

Method: Least Squares

Date: 03/02/23 Time: 21:54

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(WTI(-1)) -0.118935 0.049515 - -2.402006 0.0183

C 0.499676 0.208625 2.395093 0.0186
@TREND("1") -0.000231 0.000185  -1.245742 0.2159
R-squared 0.057426 Mean dependent var 1.65E-05
Adjusted R-squared 0.037583 S.D. dependent var 0.043621
S.E. of regression 0.042793 Akaike info criterion -3.434729
Sum squared resid 0.173972 Schwarzcriterion -3.355597
Log likelihood 171.3017 Hannan-Quinn criter. -3.402721
F-statistic 2.893941 Durbin-Watson stat 1.814114

Prob(F-statistic) 0.060253
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4 1 a ] [}
AOIUMSAUNTTZUIAV0915A1AIA 19 ($29T) WA, 2561-2562) S2AY st Difference Intercept

Null Hypothesis: D(LOG(WTI)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.495200 0.0000
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI),2)
Method: Least Squares

Date: 03/02/23 Time: 2158

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(WTI(-1))) -0.969585 0102113 -9.495200  0.0000

C -0.000439 0.004449 -0.098567  0.9217
R-squared 0.486927 Mean dependent var -0.000242
Adjusted R-squared 0.481526 S.D.dependentvar 0.060850
S.E. of regression 0.043815 Akaike info criterion -3.397268
Sum squared resid 0.182378 Schwarz criterion -3.344181
Log likelihood 166.7675 Hannan-Quinn criter. -3.375803
F-statistic 90.15882 Durbin-Watson stat 1.989040

Prob(F-statistic) 0.000000
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4 1 a 1 [}
ADIUMTAUUNTTLUIAV0A15ATAIAT19 (¥291) W.A. 2561-2562) FLAD 1st Difference Trend and

Intercept

Null Hypothesis: D(LOG(WT]I)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.451407 0.0000
Test critical values: 1% level -4.055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI),2)
Method: Least Squares

Date: 03/02/23 Time: 22:02

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LOG(WTI(-1))) -0.969742 0.102603  -9.451407 0.0000
C -0.002933 0.009149 -0.320561 0.7493
@TREND("1") 4.99E-05 0.000160 0.312468 0.7554
R-squared 0.487459 Mean dependent var -0.000242
Adjusted R-squared 0.476554 S.D.dependentvar 0.060850
S.E. of regression 0.044025 Akaike info criterion -3.377688
Sum squared resid 0.182189 Schwarz criterion -3.298058
Log likelihood 166.8179 Hannan-Quinn criter. -3.345489
F-statistic 4470004 Durbin-Watson stat 1.990780

Prob(F-statistic) 0.000000
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M13797 n-13 #ANsNAADY Unit Root Y8edoyaswiinudumIuganeumaanIun1salms

5211a9915A AR 19 (F9L W.A. 2561-2562) 52AY Level Intercept

Null Hypothesis: LOG(VIX) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.595793 0.0003
Test critical values: 1% level -3.498439

5% level -2.891234

10% level -2.582678

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX))

Method: Least Squares

Date: 03/02/23 Time: 22:08

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(VIX(-1)) -0.335284 0.072954  -4.595793 0.0000

C 0.928020 0.201782 4599119 0.0000
R-squared 0.180337 Mean dependent var 0.003648
Adjusted R-squared 0.171799 S.D. dependentvar 0.175729
S.E. of regression 0.159923 Akaike info criterion -0.808046
Sum squared resid 2.455248 Schwarz criterion -0.755292
Log likelihood 4159428 Hannan-Quinn criter. -0.786708
F-statistic 21.12131 Durbin-Watson stat 2.133627

Prob(F-statistic) 0.000013
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A13197 N-14 HANINATOU Unit Root Yo490yanwiinuAumIugAneunAanIUNISalNS

521199915A 1A 19 (B9 W.A. 2561-2562) 52AU Level Trend and Intercept

Null Hypothesis: LOG(VIX) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.670739 0.0014
Test critical values: 1% level -4.054393
5% level -3.456319
10% level -3.153989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX))
Method: Least Squares
Date: 03/02/23 Time: 22:19
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(VIX(-1)) -0.341613 0.073139  -4.670739 0.0000
C 0.975796 0.206513 4.725105 0.0000
@TREND("1") -0.000613 0.000573  -1.070142 0.2873
R-squared 0.190100 Mean dependent var 0.003648
Adjusted R-squared 0.173050 S.D.dependentvar 0.175729
S.E. of regression 0.159803 Akaike info criterion -0.799621
Sum squared resid 2.426003 Schwarz criterion -0.720489
Log likelihood 42.18143 Hannan-Quinn criter. -0.767614
F-statistic 11.14923 Durbin-Watson stat 2.145443
Prob(F-statistic) 0.000045
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M13797 n-15 wANsNAAY Unit Root Y8edoyaswiinudumIuganoumaanIuN15alms

5211a0915A AR 19 (9T W.A. 2561-2562) 52AY st Difference Intercept

Null Hypothesis: D(LOG(VIX)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -12.36488 0.0001
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX),2)

Method: Least Squares

Date: 03/02/23 Time: 22:24

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(VIX(-1))) -1.233269 0.099740 -12.36488 0.0000

C 0.003543 0.017517 0.202241 0.8402
R-squared 0.616766 Mean dependent var -0.000112
Adjusted R-squared 0.612732 S.D. dependentvar 0.277184
S.E. of regression 0.172494 Akaike info criterion -0.656504
Sum squared resid 2.826651 Schwarz criterion -0.603417
Log likelihood 33.84046 Hannan-Quinn criter. -0.635039
F-statistic 152.8903 Durbin-Watson stat 2.066722

Prob(F-statistic) 0.000000
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A13797 N-16 HANINATOY Unit Root Yo49oyanwiinuAumIugAneunAanIuNISalNNS

5211a9915A 1A 19 (B9 W.A. 2561-2562) 52AY 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(VIX)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -12.35711 0.0000
Test critical values: 1% level -4.055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX),2)

Method: Least Squares

Date: 03/02/23 Time: 22:25

Sample (adjusted): 399

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(VIX(-1))) -1.238629 0.100236  -12.35711 0.0000

C 0.026899 0.036021 0.746755 0.4571
@TREND("1" -0.000467 0.000629 -0.742601 0.4596
R-squared 0.619001 Mean dependent var -0.000112
Adjusted R-squared 0.610895 S.D.dependent var 0.277184
S.E. of regression 0.172903 Akaike info criterion -0.641735
Sum squared resid 2.810165 Schwarz criterion -0.562105
Log likelihood 34.12415 Hannan-Quinn criter. -0.609537
F-statistic 76.35993 Durbin-Watson stat 2.069656

Prob(F-statistic) 0.000000
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M1579% N-17 HANISNAADY Unit Root ¥0370yanwiioauouain s00ganeunaanIunIsal

UNTsEUIRUN 15 IAIA19 (B29Y W.A. 2561-2562) 5¥AL Level Intercept

Null Hypothesis: LOG(SP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.243652 _ 0.6529
Test critical values: 1% level -3.498439

5% level -2.891234

10% level -2.582678

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP))

Method: Least Squares

Date: 03/02/23 Time: 22:29

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(SP(-1)) -0.051483 0.041397  -1.243652 0.2167

C 0.410599 0.328938 1.248255 0.2150
R-squared 0.015856 Mean dependent var 0.001523
Adjusted R-squared 0.005604 S.D.dependentvar 0.022023
S.E. of regression 0.021962 Akaike info criterion -4.778837
Sum squared resid 0.046302 Schwarz criterion -4.726082
Log likelihood 236.1630 Hannan-Quinn criter. -4.757498
F-statistic 1.546671 Durbin-Watson stat 2.146724

Prob(F-statistic) 0.216656
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M1519% N-18 HANISNAADY Unit Root ¥03¥0yanwilioaLouain 500ganeunaanIun1sal

UNTsEUIAUN 15 1AIA19 (B29Y W.A. 2561-2562) 52AL Level Trend and Intercept

Null Hypothesis: LOG(SP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.710386  0.2349
Test critical values: 1% level -4,054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP))

Method: Least Squares

Date: 03/02/23 Time: 22:41

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(SP(-1)) <0.150448  0.055508 -2.710386  0.0080

C 1.183491  0.437491  2.705178  0.0081
@TREND("1") 0.000272  0.000105 2587036  0.0112
R-squared 0.080626 Mean dependent var 0.001523
Adjusted R-squared 0.061270 S.D.dependentvar 0.022023
S.E. of regression 0.021338 Akaike info criterion -4.826508
Sum squared resid 0.043255 Schwarz criterion -4.747376
Log likelihood 239.4989 Hannan-Quinn criter. -4.794500
F-statistic 4.165572 Durbin-Watson stat 2.080178

Prob(F-statistic) 0.018445
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M1519% N-19 HANISNAADY Unit Root Y070y anwiioaLouan 500ganeuiaanIun15al

UNSsUIAUe15AIAIA19 (B9Y W.A. 2561-2562) 5AD 1st Difference Intercept

Null Hypothesis: D(LOG(SP)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.92257  0.0000
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP),2)

Method: Least Squares

Date: 03/02/23 Time: 22:43

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(SP(-1))) -1.112970  0.101896  -10.92257  0.0000

C 0.001626  0.002249  0.722906  0.4715
R-squared 0.556702 Mean dependent var -0.000105
Adjusted R-squared 0.552035 S.D.dependentvar 0.033019
S.E. of regression 0.022100 Akaike info criterion -4.766108
Sum squared resid 0.046397 Schwarz criterion -4.713021
Log likelihood 233.1562 Hannan-Quinn criter. -4.744642
F-statistic 119.3026 Durbin-Watson stat 2.009640

Prob(F-statistic) 0.000000
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M1519% N-20 HANITNAADY Unit Root Y03¥0yanwilioauouain 500ganauiaanIun1sal

UNTsEUIAUN 15 1AIA19 (B29Y W.A. 2561-2562) 5¥AL 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(SP)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.00148  0.0000
Test critical values: 1% level -4,055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP),2)

Method: Least Squares

Date: 03/02/23 Time: 22:44

Sample (adjusted): 3 99

Included ohservations: 97 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

D(LOG(SP(-1))) -1.124938 = 0.102253 -11.00148  0.0000

C -0.002982  0.004591 -0.649481  0.5176
@TREND("1") 9.25E-05 8.04E-05  1.150673  0.2528
R-squared 0.562859 Mean dependent var -0.000105
Adjusted R-squared 0.553558 S.D.dependentvar 0.033019
S.E. of regression 0.022062 Akaike info criterion -4.759476
Sum squared resid 0.045753 Schwarz criterion -4.679846
Log likelihood 233.8346 Hannan-Quinn criter. -4.727278
F-statistic 60.51680 Durbin-Watson stat 2.015449

Prob(F-statistic) 0.000000
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M1319% N-21 HAN1SNATDY Unit Root Y0IV0yadsiigaa1nnssua1n laudganouiia

4 1 a ] [}
AOIUMSAUNTTZVIAV0915A1AIA19 (F9T) WA 2561-2562) 52AY Level Intercept

Null Hypothesis: LOG(DJ) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.921256  0.3214
Test critical values: 1% level -3.498439
5% level -2.891234
10% level -2.582678
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ))
Method: Least Squares
Date: 03/02/23 Time: 22:46
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(DJ(-1)) -0.096543 = 0.050250 -1.921256  0.0577
C 0.981549 0510235  1.923720 0.0574
R-squared 0.037027 Mean dependent var 0.001267
Adjusted R-squared 0.026996 S.D.dependent var 0.022600
S.E. of regression 0.022293 Akaike info criterion -4.748893
Sum squared resid 0.047710 Schwarz criterion -4.696138
Log likelihood 234.6957 Hannan-Quinn criter. -4.727554
F-statistic 3.691223 Durbin-Watson stat 2.206044

Prob(F-statistic) 0.057666
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M1319% N-22 WAN1SNATDY Unit Root Y0IV0yadsiigaa1nnssua1n laudganouiia

A0UMIBILNTTTAveaT5ATAIA19 (¥391) WA, 2561-2562) 52F U Level Trend and Intercept

Null Hypothesis: LOG(DJ) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.374999  0.0608
Test critical values: 1% level -4,054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ))

Method: Least Squares

Date: 03/02/23 Time: 22:47

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

LOG(DJ(-1)) -0.221198  0.065540 -3.374999  0.0011

C 2232746  0.662045  3.372498  0.0011
@TREND("1") 0.000294  0.000104  2.828621  0.0057
R-squared 0.111830 Mean dependent var 0.001267
Adjusted R-squared 0.093132 S.D. dependent var 0.022600
S.E. of regression 0.021522 Akaike info criterion -4.809347
Sum squared resid 0.044004 Schwarz criterion -4.730216
Log likelihood 238.6580 Hannan-Quinn criter. -4.777340
F-statistic 5.980758 Durbin-Watson stat 2.106005

Prob(F-statistic) 0.003577
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M1319% N-23 HAN1INATOY Unit Root ¥4 oyanstgadinnssua1i laudganoutia

4 1 a ] [}
AOIUMSAUNTTZUIAV0915A1AIA 19 ($29T) WA, 2561-2562) S2AY st Difference Intercept

Null Hypothesis: D(LOG(DJ)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.74387 _0.0001
Test critical values: 1% level -3.499167
5% level -2.891550
10% level -2.582846
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ),2)
Method: Least Squares
Date: 03/02/23 Time: 22:50
Sample (adjusted): 3 99
Included observations: 97 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(DJ(-1))) -1.177945  0.100303  -11.74387  0.0000
C 0.001225  0.002270  0.539521  0.5908
R-squared 0.592132 Mean dependent var -0.000214
Adjusted R-squared 0.587839 S.D.dependent var 0.034769
S.E. of regression 0.022321 Akaike info criterion -4.746131
Sum squared resid 0.047334 Schwarz criterion -4.693044
Log likelihood 232.1873 Hannan-Quinn criter. -4.724665
F-statistic 137.9186 Durbin-Watson stat 2.012463

Prob(F-statistic) 0.000000
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M1319% N-24 HAN1INATOY Unit Root ¥4 oyanstgaainnssuai laudganoutia
4 1 a 1 [
ADIUMTAUUNTTLUIAV0A15ATAIAT19 (¥291) W.A. 2561-2562) FLAD 1st Difference Trend and

Intercept

Null Hypothesis: D(LOG(DJ)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.79893  0.0000
Test critical values: 1% level -4.055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ),2)

Method: Least Squares

Date: 03/02/23 Time: 22:51

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(DJ(-1))) -1.185538 0.100478  -11.79893 0.0000

C -0.003102 0.004638 -0.668765 0.5053
@TREND("1") 8.67E-05 8.11E-05 1.069381 0.2876
R-squared 0.597035 Mean dependent var -0.000214
Adjusted R-squared 0.588461 S.D.dependentvar 0.034769
S.E. of regression 0.022305 Akaike info criterion -4.737604
Sum squared resid 0.046765 Schwarz criterion -4.657974
Log likelihood 232.7738 Hannan-Quinn criter. -4.705406
F-statistic 69.63530 Durbin-Watson stat 2.022047

Prob(F-statistic) 0.000000
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A1519% N-25 NaN1TNAT DU Unit Rootﬂlﬂﬂﬂi}ﬂgaﬂﬂfﬂuualmﬂQﬂﬂ’E]‘HLﬂﬂﬁﬂ'luﬂWiﬂIU,Wi

5211a9915A AR 19 (F9L W.A. 2561-2562) 52AY Level Intercept

Null Hypothesis: LOG(ND) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.477738  0.5408
Test critical values: 1% level -3.498439
5% level -2.891234
10% level -2.582678
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND))
Method: Least Squares
Date: 03/02/23 Time: 23:04
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
LOG(ND(-1)) -0.063931  0.043263 -1.477738  0.1428
C 0573936  0.386972  1.483146  0.1413
R-squared 0.022241 Mean dependent var 0.002105
Adjusted R-squared 0.012056 S.D.dependent var 0.025881
S.E. of regression 0.025724 Akaike info criterion -4.462586
Sum squared resid 0.063526 Schwarz criterion -4.409831
Log likelihood 220.6667 Hannan-Quinn criter. -4.441248
F-statistic 2.183711 Durbin-Watson stat 2.233748
Prob(F-statistic) 0.142751
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521199915A 1A 19 (B9 W.A. 2561-2562) 52AU Level Trend and Intercept

Null Hypothesis: LOG(ND) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.658433  0.2562
Test critical values: 1% level -4.054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND))

Method: Least Squares

Date: 03/02/23 Time: 23:05

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient  Std. Error ~  t-Statistic Prob.

LOG(ND(-1)) -0.152682  0.057433  -2.658433  0.0092

C 1.353962  0.509657  2.656616  0.0093
@TREND("1") 0.000279  0.000122  2.287052  0.0244
R-squared 0.073266 Mean dependent var 0.002105
Adjusted R-squared 0.053756 S.D. dependent var 0.025881
S.E. of regression 0.025175 Akaike info criterion -4.495774
Sum squared resid 0.060211 Schwarz criterion -4.416643
Log likelihood 223.2929 Hannan-Quinn criter. -4.463767
F-statistic 3.755275 Durbin-Watson stat 2.154764

Prob(F-statistic) 0.026938
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5211a0915A AR 19 (9T W.A. 2561-2562) 52AY st Difference Intercept

Null Hypothesis: D(LOG(ND)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.52781 0.0001
Test critical values: 1% level -3.499167
5% level -2.891550
10% level -2.582846
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND),2)
Method: Least Squares
Date: 03/02/23 Time: 23:12
Sample (adjusted): 399
Included observations: 97 after adjustments
Variable Coefficient — -Std.Error  t-Statistic Prob.
D(LOG(ND(-1))) -1.168684  0.101379  -11.52781  0.0000
C 0.002342  0.002623  0.892833  0.3742
R-squared 0.583133 Mean dependent var 0.000116
Adjusted R-squared 0.578745 S.D. dependent var 0.039697
S.E. of regression 0.025765 Akaike info criterion -4.459192
Sum squared resid 0.063065 Schwarz criterion -4.406105
Log likelihood 218.2708 Hannan-Quinn criter. -4.437726
F-statistic 132.8905 Durbin-Watson stat 2.007051
Prob(F-statistic) 0.000000
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5211a9915A 1A 19 (B9 W.A. 2561-2562) 52AY 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(ND)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.53313  0.0000
Test critical values: 1% level -4,055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND),2)

Method: Least Squares

Date: 03/02/23 Time: 23:16

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(ND(-1))) -1.173060 © 0101712 -11.53313  0.0000

C -0.001426  0.005364 -0.265879  0.7909
@TREND("1") 755E-05  9.37E-05 0.805799  0.4224
R-squared 0.585993 Mean dependent var 0.000116
Adjusted R-squared 0.577184 S.D.dependentvar 0.039697
S.E. of regression 0.025813 Akaike info criterion -4.445457
Sum squared resid 0.062632 Schwarz criterion -4.365827
Log likelihood 218.6047 Hannan-Quinn criter. -4.413259
F-statistic 66.52462 Durbin-Watson stat 2.012584

Prob(F-statistic) 0.000000
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4 1 a ] [}
AOIUMSAUNTTZVIAV0915A1AIA19 (F9T) WA 2561-2562) 52AY Level Intercept

Null Hypothesis: USD has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.351421  0.6029
Test critical values: 1% level -3.499167

5% level -2.891550

10% level -2.582846

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD)

Method: Least Squares

Date: 03/02/23 Time: 23:24

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
USD(-1) -0.032775  0.024252 -1.351421  0.1798
D(USD(-1)) -0.264469  0.097334 -2.717128  0.0078
C 3.221482 2316884  1.390437  0.1677
R-squared 0.096999 Mean dependent var 0.075567
Adjusted R-squared 0.077786 S.D.dependentvar 0.681871
S.E. of regression 0.654814 Akaike info criterion 2.021508
Sum squared resid 40.30543 Schwarz criterion 2.101138
Log likelihood -95.04314 Hannan-Quinn criter. 2.053707
F-statistic 5.048681 Durbin-Watson stat 2.033976

Prob(F-statistic) 0.008267
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A0UMIBILNTTTAveaT5ATAIA19 (¥391) WA, 2561-2562) 52F U Level Trend and Intercept

Null Hypothesis: USD has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob *

Augmented Dickey-Fuller test statistic -1.782189  0.7059
Test critical values: 1% level -4.055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD)

Method: Least Squares

Date: 03/02/23 Time: 23:26

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient  Std. Error - t-Statistic Prob.
USD(-1) -0.093872 ' 0.052672 -1.782189  0.0780
D(USD(-1)) -0.229722  0.100559  -2.284453  0.0246
C 8.718624  4.802222  1.815539  0.0727
@TREND("1") 0.006736  0.005160  1.305396  0.1950
R-squared 0.113247 Mean dependent var 0.075567
Adjusted R-squared 0.084642 S.D.dependentvar 0.681871
S.E. of regression 0.652375 Akaike info criterion 2.023969
Sum squared resid 39.58020 Schwarz criterion 2.130143
Log likelihood -94.16251 Hannan-Quinn criter. 2.066901
F-statistic 3.959017 Durbin-Watson stat 2.017566

Prob(F-statistic) 0.010512
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Null Hypothesis: D(USD) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -13.15054  0.0001
Test critical values: 1% level -3.499167
5% level -2.891550
10% level -2.582846
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD,?2)
Method: Least Squares
Date: 03/02/23 Time: 23:27
Sample (adjusted): 399
Included observations: 97 after adjustments
Variable Coefficient  Std.Error ~  t-Statistic Prob.
D(USD(-1)) -1.278361  0.097210 -13.15054  0.0000
C 0.091695 0.067012  1.368335 0.1744
R-squared 0.645439 Mean dependent var 0.017629
Adjusted R-squared 0.641706 S.D.dependent var 1.098700
S.E. of regression 0.657656 Akaike info criterion 2.020132
Sum squared resid 41.08853 Schwarz criterion 2.073219
Log likelihood -95.97642 Hannan-Quinn criter. 2.041598
F-statistic 172.9367 Durbin-Watson stat 2.033393
Prob(F-statistic) 0.000000
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4 1 a 1 [
ADIUMTAUUNTTLUIAV0A15ATAIAT19 (¥291) W.A. 2561-2562) FLAD 1st Difference Trend and

Intercept

Null Hypothesis: D(USD) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -13.11866 0.0000
Test critical values: 1% level -4,055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD,2)

Method: Least Squares

Date: 03/02/23 Time: 23:28

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(USD(-1)) -1.280248  0.097590 -13.11866  0.0000
C 0.163584  0.137457 1.190070  0.2370
@TREND("1") -0.001436  0.002394 -0.599629  0.5502
R-squared 0.646790 Mean dependent var 0.017629
Adjusted R-squared 0.639275 S.D.dependentvar 1.098700
S.E. of regression 0.659884 Akaike info criterion 2.036933
Sum squared resid 40.93197 Schwarz criterion 2.116563
Log likelihood -95.79126 Hannan-Quinn criter. 2.069132
F-statistic 86.06522 Durbin-Watson stat 2.037486

Prob(F-statistic) 0.000000
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a 4 1 a ] [
NATUMIALNTTZU1AY915A1AIA19 (BI9U W.A. 2561-2562) 5¥AL Level Intercept

Null Hypothesis: FFR has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.252392  0.6490
Test critical values: 1% level -3.498439
5% level -2.891234
10% level -2.582678
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR)
Method: Least Squares
Date: 03/02/23 Time: 23:29
Sample (adjusted): 2 99
Included observations: 98 after adjustments
Variable Coefficient  Std.Error  t-Statistic Prob.
FFR(-1) -0.024435  0.019510 -1.252392  0.2135
C 0.050243  0.039625  1.267967  0.2079
R-squared 0.016076 Mean dependent var 0.001327
Adjusted R-squared 0.005827 S.D. dependent var 0.066280
S.E. of regression 0.066087 Akaike info criterion -2.575497
Sum squared resid 0.419277 Schwarz criterion -2.522743
Log likelihood 128.1994 Hannan-Quinn criter. -2.554159
F-statistic 1.568485 Durhin-Watson stat 1.839693

Prob(F-statistic)

0.213470
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a 4 1 a 1 [}
AATDIUNTALUNTTZUIAUI15ATAIA19 (29T W.A. 2561-2562) T2AD Level Trend and

Intercept

Null Hypothesis: FFR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.091753 0.9944
Test critical values: 1% level -4.054393

5% level -3.456319

10% level -3.153989

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR)

Method: Least Squares

Date: 03/02/23 Time: 23:34

Sample (adjusted): 2 99

Included observations: 98 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
FFR(-1) -0.001928 0.021012  -0.091753 0.9271
C 0.036709 0.038955 0.942355 0.3484
@TREND("1") -0.000637 0.000254 -2.505769 0.0139
R-squared 0.077075 Mean dependent var 0.001327
Adjusted R-squared 0.057645 S.D.dependentvar 0.066280
S.E. of regression 0.064342 Akaike info criterion -2.619090
Sum squared resid 0.393284 Schwarz criterion -2.539958
Log likelihood 131.3354 Hannan-Quinn criter. -2.587083
F-statistic 3.966807 Durbin-Watson stat 2.005975

Prob(F-statistic) 0.022152
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a 4 1 a ] [
NATUMIBLNTTZU1AY0915A AR 19 (B9 W.A. 2561-2562) 2AV Ist Difference Intercept

Null Hypothesis: D(FFR) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.063328  0.0000
Test critical values: 1% level -3.499167
5% level -2.891550
10% level -2.582846
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR,2)
Method: Least Squares
Date: 03/02/23 Time: 23:35
Sample (adjusted): 399
Included observations: 97 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(FFR(-1)) -0.927426  0.102327 -9.063328  0.0000
C 0.001243  0.006784  0.183226  0.8550
R-squared 0.463713 Mean dependent var 1.57E-18
Adjusted R-squared 0.458068 S.D. dependentvar 0.090738
S.E. of regression 0.066798 Akaike info criterion -2.553898
Sum squared resid 0.423881 Schwarz criterion -2.500812
Log likelihood 125.8641 Hannan-Quinn criter. -2.532433
F-statistic 82.14391 Durbin-Watson stat 1.994823
Prob(F-statistic) 0.000000
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a 4 1 a 1 [
NATDIUNTAULNITTLUIAVDI15A1AIA19 (3291) W./. 2561-2562) 52AU6 1st Difference Trend

and Intercept

Null Hypothesis: D(FFR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.769652 _ 0.0000
Test critical values: 1% level -4.055416

5% level -3.456805

10% level -3.154273

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR,2)

Method: Least Squares

Date: 03/02/23 Time: 23:36

Sample (adjusted): 3 99

Included observations: 97 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(FFR(-1)) -1.007412 0.103116  -9.769652 0.0000
C 0.034990 0.013890 2.519106 0.0135
@TREND("1") -0.000673 0.000244  -2.756362 0.0070
R-squared 0.503817 Mean dependent var 1.57E-18
Adjusted R-squared 0.493260 S.D.dependentvar 0.090738
S.E. of regression 0.064592 Akaike info criterion -2.611004
Sum squared resid 0.392183 Schwarz criterion -2.531374
Log likelihood 129.6337 Hannan-Quinn criter. -2.578806
F-statistic 47.72307 Durbin-Watson stat 2.002323

Prob(F-statistic) 0.000000
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M15799 N-37 HANIINATDY Unit Root ¥99903a35111NABENYATDIUNITRILNTTZUIAUDA

Tsaln2a19 (¥I9U W.A. 2563-2564) 5AU Level Intercept

Null Hypothesis: LOG(BTC) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.961937  0.7643
Test critical values: 1% level -3.497029
5% level -2.890623
10% level -2.582353
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC))
Method: Least Squares
Date: 02/21/23 Time: 20:56
Sample (adjusted): 2 101
Included observations: 100 after adjustments
Variable Coefficient — -Std.Error  t-Statistic Prob.
LOG(BTC(-1)) -0.013887  0.014436 -0.961937  0.3384
C 0.156681  0.144794  1.082095  0.2819
R-squared 0.009354 Mean dependent var 0.017833
Adjusted R-squared -0.000755 S.D. dependent var 0.114248
S.E. of regression 0.114291 Akaike info criterion -1.480341
Sum squared resid 1.280118 Schwarz criterion -1.428238
Log likelihood 76.01705 Hannan-Quinn criter. -1.459254
F-statistic 0.925323 Durbin-Watson stat 1.900566

Prob(F-statistic)

0.338449
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15199 N-38 HANIINATDY Unit Root ¥99903a5111NABENYATDIUNITRILNTTZUIAUDA

T5a1n3a19 ($I9Y WM. 2563-2564) 52AU Level Trend and Intercept

Null Hypothesis: LOG(BTC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.514049  0.8184
Test critical values: 1% level -4.052411

5% level -3.455376

10% level -3.153438

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC))

Method: Least Squares

Date: 02/21/23 Time: 20:56

Sample (adjusted): 2 101

Included observations: 100 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(BTC(-1)) -0.053656  0.035439 -1.514049  0.1333

C 0.494039  0.310341 1591921  0.1147
@TREND("1") 0.001194  0.000972  1.228140 0.2224
R-squared 0.024522 Mean dependent var 0.017833
Adjusted R-squared 0.004409 S.D.dependentvar 0.114248
S.E. of regression 0.113996 Akaike info criterion -1.475771
Sum squared resid 1.260517 Schwarz criterion -1.397616
Log likelihood 76.78856 Hannan-Quinn criter. -1.444140
F-statistic 1.219225 Durbin-Watson stat 1.855070

Prob(F-statistic) 0.299946
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M15799 N-39 HANIINATDY Unit Root ¥99903a51911NABENYATDIUNITRILNTTZUIAUDA

Tsaln3a19 (¥9Y WM. 2563-2564) 52AY 1st Difference Intercept

Null Hypothesis: D(LOG(BTC)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.465639  0.0000
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC),2)
Method: Least Squares
Date: 02/21/23 Time: 20:57
Sample (adjusted): 3 101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(BTC(-1))) -0.959368  0.101353  -9.465639  0.0000
C 0.016194  0.011708  1.383152  0.1698
R-squared 0.480167 Mean dependent var -0.001614
Adjusted R-squared 0.474808 S.D. dependent var 0.158655
S.E. of regression 0.114978 Akaike info criterion -1.468161
Sum squared resid 1.282329 Schwarz criterion -1.415734
Log likelihood 7467396 Hannan-Quinn criter. -1.446949
F-statistic 89.59832 Durbin-Watson stat 1.977670
Prob(F-statistic) 0.000000




92

M15199 N-40 HANIINATDY Unit Root ¥99903a35111NABENYATDIUNITRILNTTZUIAUDA

Tsaln3a19 ($29Y W.A. 2563-2564) 52AY 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(BTC)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.422501  0.0000
Test critical values: 1% level -4,053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(BTC),2)
Method: Least Squares

Date: 02/21/23 Time: 20:58

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(BTC(-1))  -0.960044  0.101888 -9.422501  0.0000

C 0.021152  0.023883  0.885627  0.3780
@TREND("1") -9.70E-05  0.000407 -0.238537  0.8120
R-squared 0.480475 Mean dependent var -0.001614
Adjusted R-squared 0.469651 S.D.dependentvar 0.158655
S.E. of regression 0.115541 Akaike info criterion -1.448551
Sum squared resid 1.281569 Schwarz criterion -1.369911
Log likelihood 74.70329 Hannan-Quinn criter. -1.416733
F-statistic 44.39204 Durbin-Watson stat 1.977514

Prob(F-statistic) 0.000000
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A15197 N-41 HANTNAADD Unit Root Y9I03A31ATNBIAIGATDIUNITAIUNT 52U 1AVD915A

1A2019 (3291 W.A. 2563-2564) 52AY Level Intercept

Null Hypothesis: LOG(GOLD) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.630884  0.0902
Test critical values: 1% level -3.497029
5% level -2.890623
10% level -2.582353
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD))
Method: Least Squares
Date: 02/21/23 Time: 21:03
Sample (adjusted): 2 101
Included observations: 100 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
LOG(GOLD(-1)) -0.101663  0.038642 -2.630884  0.0099
C 0.762494  0.289275  2.635876  0.0098
R-squared 0.065969 Mean dependent var 0.001470
Adjusted R-squared 0.056438 S.D.dependentvar 0.024471
S.E. of regression 0.023771 Akaike info criterion -4.620924
Sum squared resid 0.055375 Schwarz criterion -4.568820
Log likelihood 233.0462 Hannan-Quinn criter. -4,599837
F-statistic 6.921549 Durbin-Watson stat 2.298004
Prob(F-statistic) 0.009892
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A15797 N-42 HANTNAADD Unit Root Y9IY03AIATNBIAIGATDIUNITAIUNT 52U 1AVD915A

1A2019 (529 W.A. 2563-2564) 52AU Level Trend and Intercept

Null Hypothesis: LOG(GOLD) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.478954  0.3378
Test critical values: 1% level -4,052411

5% level -3.455376

10% level -3.153438

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD))

Method: Least Squares

Date: 02/21/23 Time: 21:04

Sample (adjusted): 2 101

Included observations: 100 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(GOLD(-1)) -0.105540  0.042574  -2.478954  0.0149

C 0.790498  0.316859  2.494794  0.0143
@TREND("1") 2.01E-05 9.07E-05  0.222087  0.8247
R-squared 0.066443 Mean dependent var 0.001470
Adjusted R-squared 0.047195 S.D.dependent var 0.024471
S.E. of regression 0.023887 Akaike info criterion -4.601432
Sum squared resid 0.055347 Schwarz criterion -4.523277
Log likelihood 233.0716 Hannan-Quinn criter. -4.569801
F-statistic 3.451864 Durbin-Watson stat 2.290150

Prob(F-statistic) 0.035630
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A15797 N-43 HANTNAADD Unit Root Y9I03YAIATNBIAIGATDIUNITAIUNT 52 U1AVD915A

1A2019 (B9 W.A. 2563-2564) 52AY 1st Difference Intercept

Null Hypothesis: D(LOG(GOLD)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.92400  0.0001
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD),2)
Method: Least Squares
Date: 02/21/23 Time: 21:04
Sample (adjusted): 3 101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(GOLD(-1))) -1.188993  0.099714  -11.92400  0.0000
C 0.001745  0.002444  0.714113  0.4769
R-squared 0.594451 Mean dependent var 3.72E-05
Adjusted R-squared 0.590270 S.D.dependentvar 0.037927
S.E. of regression 0.024277 Akaike info criterion -4.578591
Sum squared resid 0.057168 Schwarz criterion -4.526165
Log likelihood 228.6403 Hannan-Quinn criter. -4.557380
F-statistic 142.1817 Durbin-Watson stat 1.998808
Prob(F-statistic) 0.000000
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A15797 N-44 HANINAADD Unit Root Y9I03A3IATNBIAIGATDIUNITAIUNT 52U 1AVD915A

Ta3919 (‘lh\ﬁj W.F. 2563-2564) 52A 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(GOLD)) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.97561  0.0000
Test critical values: 1% level -4.053392
5% level -3.455842
10% level -3.153710
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(GOLD),2)
Method: Least Squares
Date: 02/21/23 Time: 21:05
Sample (adjusted): 3101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(GOLD(-1))) -1.198325  0.100064 -11.97561  0.0000
C 0.006331  0.005017 1.261829  0.2101
@TREND("1") -8.97E-05 857E-05 -1.046367  0.2980
R-squared 0.599024 Mean dependent var 3.72E-05
Adjusted R-squared 0.590670 S.D.dependentvar 0.037927
S.E. of regression 0.024265 Akaike info criterion -4.569730
Sum squared resid 0.056524  Schwarz criterion -4.491090
Log likelihood 229.2016 Hannan-Quinn criter. -4537912
F-statistic 71.70783 Durbin-Watson stat 2.002951

Prob(F-statistic) 0.000000
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{ %’ v oA Y a o 1
A15199 N-45 NAN1INATDY Unit Root mmﬂsj’@y‘aimmmuﬂmumagﬁ%qﬂﬁmumsmuwa

5211a9915A AR 19 (FI9 W.A. 2563-2564) 52AV Level Intercept

Null Hypothesis: LOG(WTI) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.099223  0.7139
Test critical values: 1% level -3.497029
5% level -2.890623
10% level -2.582353
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI))
Method: Least Squares
Date: 02/21/23 Time: 21:07
Sample (adjusted): 2 101
Included observations: 100 after adjustments
Variable Coefficient ~ Std.Error  t-Statistic Prob.
LOG(WTI(-1)) -0.027293  0.024830 -1.099223  0.2744
C 0.108278  0.097639  1.108967  0.2702
R-squared 0.012179 Mean dependent var 0.001413
Adjusted R-squared 0.002100 S.D.dependentvar 0.090556
S.E. of regression 0.090461 Akaike info criterion -1.947992
Sum squared resid 0.801958 Schwarz criterion -1.895888
Log likelihood 99.39959 Hannan-Quinn criter. -1.926905
F-statistic 1.208290 Durbin-Watson stat 1.552929
Prob(F-statistic) 0.274364
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{ %’ v oA Y a o 1
A15199 N-46 NANT1INATDY Unit Root mm%yjaimmmuﬂmumagﬁ%qﬂﬁmumsmuwa

521199915A 1A 19 (BI9Y W.A. 2563-2564) 52AU Level Trend and Intercept

Null Hypothesis: LOG(WTI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.417789  0.0548
Test critical values: 1% level -4,053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI))

Method: Least Squares

Date: 02/21/23 Time: 21:08

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(WTI(-1)) -0.130028 ~ 0.038045 -3.417789  0.0009
D(LOG(WTI(-1))) 0.221383  0.094964  2.331231 0.0219
C 0.430828  0.130582  3.299290  0.0014
@TREND("1") 0.001568  0.000485  3.231287  0.0017
R-squared 0.154143 Mean dependent var 0.002196
Adjusted R-squared 0.127432 S.D.dependent var 0.090676
S.E. of regression 0.084702 Akaike info criterion -2.059793
Sum squared resid 0.681568 Schwarz criterion -1.954940
Log likelihood 105.9598 Hannan-Quinn criter. -2.017370
F-statistic 5.770731 Durbin-Watson stat 1.981206

Prob(F-statistic) 0.001142
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{ ?,’ v Aa [ a a o
A3 190 N-47 HANTINATDUY Unit Rootﬂlﬂﬂﬂi}ﬂyjai1ﬂ1u1uuﬂﬂﬂﬁmagﬂ3ﬁ16Qﬂﬁﬂ1uﬂﬁm

UNS5UIAUe 15 IAIA19 (39U W.A. 2563-2564) 5AU 1st Difference Intercept

Null Hypothesis: D(LOG(WTI)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.000541  0.0000
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI),2)
Method: Least Squares

Date: 02/21/23 Time: 21:09

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(WTI(-1))) -0.792587  0.099067  -8.000541  0.0000

C 0.001997  0.008960  0.222865  0.8241
R-squared 0.397548 Mean dependent var 0.001235
Adjusted R-squared 0.391337 S.D.dependent var 0.114271
S.E. of regression 0.089150 Akaike info criterion -1.976991
Sum squared resid 0.770934 Schwarz criterion -1.924564
Log likelihood 99.86106 Hannan-Quinn criter. -1.955779
F-statistic 64.00865 Durbin-Watson stat 1.972392

Prob(F-statistic) 0.000000
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{ ?,’ v Aa [ a a o
A3 190 N-48 HANTINATDY Unit Rootﬂlﬂﬂﬂ?@gﬁi1ﬂ1u1uuﬂﬂﬂﬁma§U3ﬁ16Qﬂﬁﬂ1uﬂﬁm

UNT5EUIAUN 15 1AIA19 (B29Y W.A. 2563-2564) 5AL 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(WTI)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.031319 _ 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(WTI),2)
Method: Least Squares

Date: 02/21/23 Time: 21:09

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(WTI(-1))) -0.801923 ~ 0.099849 -8.031319  0.0000

C -0.011452 0.018437 -0.621152 0.5360
@TREND("1") 0.000264  0.000316 0.835066 0.4058
R-squared 0.401892 Mean dependentvar 0.001235
Adjusted R-squared 0.389432 S.D.dependentvar 0.114271
S.E. of regression 0.089290 Akaike info criterion -1.964027
Sum squared resid 0.765375 Schwarz criterion -1.885387
Log likelihood 100.2193 Hannan-Quinn criter. -1.932209
F-statistic 32.25313 Durbin-Watson stat 1.969378

Prob(F-statistic) 0.000000
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A15199 N-49 ANITNATD Unit Root Y8IT03afdTiAUAUMIUGATDIUNTAIINT 52 11A

011513019 ($29Y W.A. 2563-2564) 5¥AL Level Intercept

Null Hypothesis: LOG(VIX) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.762976 0.0674
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX))

Method: Least Squares

Date: 02/21/23 Time: 21:11

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(VIX(-1)) -0.147145 0.053256  -2.762976 0.0069
D(LOG(VIX(-1))) -0.067985 0.101320 -0.670990 0.5038
C 0.469160 0.168892 2.777875 0.0066
R-squared 0.090866 Mean dependent var 0.004153
Adjusted R-squared 0.071926 S.D.dependentvar 0.174890
S.E. of regression 0.168483 Akaike info criterion -0.694125
Sum squared resid 2.725117 Schwarz criterion -0.615485
Log likelihood 37.35921 Hannan-Quinn criter. -0.662308
F-statistic 4.797514 Durbin-Watson stat 1.975948

Prob(F-statistic) 0.010331
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M15799 N-50 KANITNATD Unit Root Y8IT03 ARt TiANUAIMIUGATDIUNTAIINT 52 11A

0151319 (329U W.A. 2563-2564) 5¥AL Level Trend and Intercept

Null Hypothesis: LOG(VIX) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.883229 0.0163
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX))

Method: Least Squares

Date: 02/21/23 Time: 21:12

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(VIX(-1)) -0.233417 0.060109 -3.883229 0.0002
D(LOG(VIX(-1))) -0.037226 ~ 0.098568 -0.377665  0.7065
C 0.836311 0.209980  3.982820  0.0001
@TREND("1") -0.001861 0.000669 -2.780488  0.0065
R-squared 0.159284 Mean dependent var 0.004153
Adjusted R-squared 0.132735 S.D.dependent var 0.174890
S.E. of regression 0.162870 Akaike info criterion -0.752162
Sum squared resid 2.520036 Schwarz criterion -0.647308
Log likelihood 41.23200 Hannan-Quinn criter. -0.709738
F-statistic 5.999636 Durbin-Watson stat 2.027090

Prob(F-statistic) 0.000867
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M1579% N-51 HAN1INATDY Unit Root Yooy anyiinMuALKINgATDIUMSalING 52119

voa15A1A3A19 ($29Y N.A. 2563-2564) 5¥AU 1st Difference Intercept

Null Hypothesis: D(LOG(VIX)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.21159  0.0000
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX),2)

Method: Least Squares

Date: 02/21/23 Time: 21:13

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(VIX(-1))) -1.137448  0.101453 -11.21159  0.0000

C 0.004870  0.017511  0.278109  0.7815
R-squared 0.564436 Mean dependent var -0.001061
Adjusted R-squared 0.559946 S.D.dependentvar 0.262524
S.E. of regression 0.174150 Akaike info criterion -0.637810
Sum squared resid 2.941821 Schwarz criterion -0.585383
Log likelihood 33.57159 Hannan-Quinn criter. -0.616598
F-statistic 125.6998 Durbin-Watson stat 1.973710

Prob(F-statistic) 0.000000
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M1579% N-52 KANITNAAD Unit Root Y8IT03anaTiA A IMIUGATDIUNTAIINT 52 11A

01151319 ($29Y W.A. 2563-2564) 5¥AL 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(VIX)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.21667 __0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(VIX),2)

Method: Least Squares

Date: 02/21/23 Time:21:14

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(VIX(-1))) -1.140229 0.101655 -11.21667 0.0000

C 0.031367 0.035891 0.873944 0.3843
@TREND("1") -0.000519 0.000614  -0.846135 0.3996
R-squared 0.567660 Mean dependentvar -0.001061
Adjusted R-squared 0.558653 S.D.dependent var 0.262524
S.E. of regression 0.174405 Akaike info criterion -0.625038
Sum squared resid 2.920044 Schwarz criterion -0.546398
Log likelihood 33.93938 Hannan-Quinn criter. -0.593220
F-statistic 63.02383 Durbin-Watson stat 1.982956

Prob(F-statistic) 0.000000
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M13797 N-53 HANINATOU Unit Root Y9IT03aatTodLoual 500gATDIUNITAILNG 53119

voalsae Indn19 (3291 W.A. 2563-2564) 59AD Level Intercept

Null Hypothesis: LOG(SP) has a unit root

Exogenous: Constant

Lag Length: 5 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.226541 0.9302
Test critical values: 1% level -3.500669
5% level -2.892200
10% level -2.583192
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP))
Method: Least Squares
Date: 02/21/23 Time: 21:15
Sample (adjusted): 7 101
Included observations: 95 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(SP(-1)) -0.004978 0.021975 -0.226541 0.8213
D(LOG(SP(-1))) -0.085491 0.107608 - -0.794462 0.4291
D(LOG(SP(-2))) 0.115974 0.105262 1.101765 0.2736
D(LOG(SP(-3))) 0.047820 0.105933 0.451420 0.6528
D(LOG(SP(-4))) -0.187007 0.105870 -1.766373 0.0808
D(LOG(SP(-5))) -0.064684 0.107869  -0.599652 0.5503
C 0.045075 0.180306 0.249994 0.8032
R-squared 0.057918 Mean dependent var 0.003617
Adjusted R-squared -0.006315 S.D.dependentvar 0.034312
S.E. of regression 0.034420 Akaike info criterion -3.829515
Sum squared resid 0.104258 Schwarz criterion -3.641334
Log likelihood 188.9020 Hannan-Quinn criter. -3.753476
F-statistic 0.901689 Durbin-Watson stat 1.995814
Prob(F-statistic) 0.497528
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A15191 N-54 HANMINATOU Unit Root Y00 adBHIDALOUAT 500gATDIUNITAIUNTTZLIA

voalsa¥elnda19 (¥4 W.A. 2563-2564) 5¥AD Level Trend and Intercept

Null Hypothesis: LOG(SP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.486454  0.0463
Test critical values: 1% level -4.052411

5% level -3.455376

10% level -3.153438

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP))

Method: Least Squares

Date: 02/21/23 Time: 21:16

Sample (adjusted): 2 101

Included observations: 100 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(SP(-1)) -0.185669 = 0.053255 -3.486454  0.0007
C 1.473575 0422795  3.485315  0.0007
@TREND("1") 0.001083  0.000308  3.515242  0.0007
R-squared 0.115673 Mean dependent var 0.003782
Adjusted R-squared 0.097439 S.D.dependentvar 0.033732
S.E. of regression 0.032046 Akaike info criterion -4.013738
Sum squared resid 0.099615 Schwarz criterion -3.935583
Log likelihood 203.6869 Hannan-Quinn criter. -3.982108
F-statistic 6.343937 Durbin-Watson stat 2.043583

Prob(F-statistic) 0.002575
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A15191 N-55 HANINATOU Unit Root Y00 ad B HIDALOUAT 500gAADIUNITAIINTTZLIA

voalsalaldalg (3291 W.A. 2563-2564) 52AU 1st Difference Intercept

Null Hypothesis: D(LOG(SP)) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.78753 _ 0.0000
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP),2)

Method: Least Squares

Date: 02/21/23 Time: 21:18

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(SP(-1))) -1.089778  0.101022  -10.78753  0.0000

C 0.003958  0.003428  1.154667  0.2511
R-squared 0.545392 Mean dependent var -0.000111
Adjusted R-squared 0.540706 S.D.dependentvar 0.050024
S.E. of regression 0.033902 Akaike info criterion -3.910681
Sum squared resid 0.111488 Schwarz criterion -3.858254
Log likelihood 195.5787 Hannan-Quinn criter. -3.889469
F-statistic 116.3708 Durbin-Watson stat 1.980432

Prob(F-statistic) 0.000000




108

A15191 N-56 HANINATOU Unit Root Y00 adBHIDALOUAT 500gATDIUNITAIUNTTZLIA

voalsalaldalg (¥29Y W.A. 2563-2564) 5¥AU 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(SP)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.80387 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(SP),2)

Method: Least Squares

Date: 02/21/23 Time: 21:18

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(SP(-1))) -1.095614  0.101409  -10.80387 0.0000

C -0.001166 0.006981 -0.167081 0.8677
@TREND("1") 0.000101 0.000120 0.843123 0.4013
R-squared 0.548734 Mean dependent var -0.000111
Adjusted R-squared 0.539333 S.D.dependent var 0.050024
S.E. of regression 0.033953 Akaike info criterion -3.897856
Sum squared resid 0.110668 Schwarz criterion -3.819216
Log likelihood 195.9439 Hannan-Quinn criter. -3.866038
F-statistic 58.36740 Durbin-Watson stat 1.982467

Prob(F-statistic) 0.000000
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M13797 N-57 HANINATOU Unit Root YoaToyanviigaannisua laudgaaniumssiuns

5211099 15A 12019 (39T WA, 2563-2564) 52AU Level Intercept

Null Hypothesis: LOG(DJ) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.979580  0.7581
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ))

Method: Least Squares

Date: 02/21/23 Time: 21:30

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(DJ(-1)) -0.024904  0.025424 -0.979580  0.3298
D(LOG(DJ(-1))) 0.037925  0.102700  0.369278  0.7127
C 0.258934  0.262145  0.987751  0.3258
R-squared 0.010433 Mean dependent var 0.002217
Adjusted R-squared -0.010183 S.D. dependent var 0.036097
S.E. of regression 0.036280 Akaike info criterion -3.765242
Sum squared resid 0.126362 Schwarz criterion -3.686602
Log likelihood 189.3795 Hannan-Quinn criter. -3.733424
F-statistic 0.506043 Durbin-Watson stat 2.000271

Prob(F-statistic) 0.604476
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M13797 N-58 HANINATOU Unit Root YoIToyanwiigaanisua lnudgaaniunisaiuns

5211099151219 (39T W.A. 2563-2564) 52AU Level Trend and Intercept

Null Hypothesis: LOG(DJ) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.432816 0.0529
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ))

Method: Least Squares

Date: 02/21/23 Time: 21:30

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LOG(DJ(-1)) -0.175544 0.051137  -3.432816 0.0009
D(LOG(DJ(-1))) 0.091380 0.098956 0.923441 0.3581
C 1.768308 0.515748 3.428627 0.0009
@TREND("1") 0.000859 0.000257 3.342943 0.0012
R-squared 0.114588 Mean dependent var 0.002217
Adjusted R-squared 0.086627 S.D.dependentvar 0.036097
S.E. of regression 0.034498 Akaike info criterion -3.856254
Sum squared resid 0.113062 Schwarz criterion -3.751401
Log likelihood 194.8846 Hannan-Quinn criter. -3.813831
F-statistic 4.098209 Durbin-Watson stat 2.038394

Prob(F-statistic) 0.008798
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M13797 N-59 HANINATOU Unit Root YodToyanwiigaanisua1 lnudgaaniunisaiuns

5211099151219 (9T WA, 2563-2564) S2AY 1st Difference Intercept

Null Hypothesis: D(LOG(DJ)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.614726 _ 0.0000
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ),2)
Method: Least Squares
Date: 02/21/23 Time: 21:32
Sample (adjusted): 3101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(DJ(-1))) -0.976717  0.101586  -9.614726  0.0000
C 0.002167  0.003652 0593337  0.5543
R-squared 0.487973 Mean dependent var 6.57E-05
Adjusted R-squared 0.482694 S.D.dependentvar 0.050432
S.E. of regression 0.036273 Akaike info criterion -3.775498
Sum squared resid 0.127625 Schwarz criterion -3.723072
Log likelihood 188.8872 Hannan-Quinn criter. -3.754286
F-statistic 92.44296 Durbin-Watson stat 1.999792
Prob(F-statistic) 0.000000
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M13797 N-60 HANINATOU Unit Root YodToyanwiigaaunisua1 lnudgaaniunisaiuns

521109915 1A2A19 (39T W.A. 2563-2564) S2AY 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(DJ)) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 4 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.269826 0.0002
Test critical values: 1% level -4,057528
5% level -3.457808
10% level -3.154859
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DJ),2)
Method: Least Squares
Date: 02/21/23 Time: 21:32
Sample (adjusted): 7 101
Included observations: 95 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LOG(DJ(-1))) -1.233750 0.234116 = -5.269826 0.0000
D(LOG(DJ(-1)),2) 0.239396 0.201025 1.190874 0.2369
D(LOG(DJ(-2)),2) 0.281340 0.175837 1.600005 0.1132
D(LOG(DJ(-3)),2) 0.293864 0.146496 2.005957 0.0479
D(LOG(DJ(-4)),2) 0.078443 0.106565 0.736100 0.4636
C -0.003072 0.008217 -0.373804 0.7094
@TREND("1") 0.000110 0.000139 0.791853 0.4306
R-squared 0.518006 Mean dependent var -3.17E-05
Adjusted R-squared 0.485143 S.D.dependentvar 0.051204
S.E. of regression 0.036741 Akaike info criterion -3.699034
Sum squared resid 0.118789 Schwarz criterion -3.510853
Log likelihood 182.7041 Hannan-Quinn criter. -3.622995
F-statistic 15.76247 Durbin-Watson stat 2.003285
Prob(F-statistic) 0.000000
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miNﬁ N-61 NAN1TNATDU Unit Root ﬂlﬂﬂ%ﬁ]%ﬂﬂ%ﬁuuﬁllﬂﬂQﬂﬁﬂ1uﬂ15ﬂillW3§$°]J'lﬂ‘U'ﬂ\1

Tsaln2a19 (¥4 W.A. 2563-2564) 52AY Level Intercept

Null Hypothesis: LOG(ND) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.855329  0.7984
Test critical values: 1% level -3.497029
5% level -2.890623
10% level -2.582353
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND))
Method: Least Squares
Date: 02/21/23 Time: 21:20
Sample (adjusted): 2 101
Included observations: 100 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOG(ND(-1)) -0.014410 0.016848  -0.855329  0.3945
C 0.140682 0.158275  0.888844  0.3763
R-squared 0.007410 Mean dependent var 0.005338
Adjusted R-squared -0.002719 S.D.dependent var 0.035020
S.E. of regression 0.035068 Akaike info criterion -3.843257
Sum squared resid 0.120517 Schwarz criterion -3.791153
Log likelihood 194.1628 Hannan-Quinn criter. -3.822169
F-statistic 0.731587 Durbin-Watson stat 2.045357

Prob(F-statistic)

0.394455
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miNﬁ N-62 NAN1TNATDU Unit Root ﬂlﬂﬂ%ﬁ]%ﬂﬂ%ﬁuuﬁllﬂﬂQﬂﬁﬂ1uﬂ15ﬂillW3§$°]J'lﬂ‘U'ﬂ\1

Tsaln3a19 (5291 W.A. 2563-2564) 52AV Level Trend and Intercept

Null Hypothesis: LOG(ND) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.526876 0.3148
Test critical values: 1% level -4.052411

5% level -3.455376

10% level -3.153438

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND))

Method: Least Squares

Date: 02/21/23 Time: 21:21

Sample (adjusted): 2 101

Included observations: 100 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LOG(ND(-1)) -0.124486 0.049265 -2.526876 0.0131

C 1.131992 0.445844 2.538984 0.0127
@TREND("1") 0.000842 0.000355 2.370673 0.0197
R-squared 0.061770 Mean dependent var 0.005338
Adjusted R-squared 0.042425 S.D.dependentvar 0.035020
S.E. of regression 0.034270 Akaike info criterion -3.879579
Sum squared resid 0.113917 Schwarz criterion -3.801424
Log likelihood 196.9790 Hannan-Quinn criter. -3.847949
F-statistic 3.193084 Durbin-Watson stat 1.938789

Prob(F-statistic) 0.045394
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Tsaln2a19 (¥4 W.A. 2563-2564) 52AY 1st Difference Intercept

Null Hypothesis: D(LOG(ND)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.17408 _ 0.0000
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND),2)
Method: Least Squares
Date: 02/21/23 Time: 21:22
Sample (adjusted): 3101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(LOG(ND(-1))) -1.034062  0.101637  -10.17408  0.0000
C 0.005336  0.003587  1.487772  0.1401
R-squared 0.516238 Mean dependent var 8.85E-05
Adjusted R-squared 0511251 S.D.dependentvar 0.050515
S.E. of regression 0.035315 Akaike info criterion -3.829013
Sum squared resid 0.120975 Schwarz criterion -3.776586
Log likelihood 1915361 Hannan-Quinn criter. -3.807801
F-statistic 103.5120 Durbin-Watson stat 1.986584
Prob(F-statistic) 0.000000
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Tsaln2a19 ($291 W.A. 2563-2564) 52AY 1st Difference Trend and Intercept

Null Hypothesis: D(LOG(ND)) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.11946 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(ND),2)

Method: Least Squares

Date: 02/21/23 Time: 21:22

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(ND(-1))) -1.033981 0.102177  -10.11946 0.0000

C 0.005029 0.007325 0.686534 0.4940
@TREND("1") 6.01E-06 0.000125 0.048169 0.9617
R-squared 0.516250 Mean dependent var 8.85E-05
Adjusted R-squared 0.506172 S.D.dependentvar 0.050515
S.E. of regression 0.035498 Akaike info criterion -3.808835
Sum squared resid 0.120972 Schwarz criterion -3.730195
Log likelihood 191.5373 Hannan-Quinn criter. -3.777017
F-statistic 51.22483 Durbin-Watson stat 1.986796

Prob(F-statistic) 0.000000
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M15191 N-65 HANINATOY Unit Root Y0¥y adsHinoaasansyonisnigaaniumsaiung

5211099 15A 12019 (39T WA, 2563-2564) 52AU Level Intercept

Null Hypothesis: USD has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.399591  0.5796
Test critical values: 1% level -3.497727

5% level -2.890926

10% level -2.582514

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD)

Method: Least Squares

Date: 02/21/23 Time: 21:23

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
USD(-1) -0.044884  0.032069 -1.399591  0.1649
D(USD(-1)) -0.208204  0.099425 -2.094073  0.0389
C 4210032  3.019703  1.394187  0.1665
R-squared 0.071822 Mean dependent var -0.012121
Adjusted R-squared 0.052485 S.D.dependentvar 1.000863
S.E. of regression 0.974244  Akaike info criterion 2.815524
Sum squared resid 91.11850 Schwarz criterion 2.894164
Log likelihood -136.3684 Hannan-Quinn criter. 2.847342
F-statistic 3.714243 Durbin-Watson stat 2.073259

Prob(F-statistic) 0.027944
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15191 N-66 HANINATOY Unit Root Y0¥y adsHinoaasansyonisngaaniumsaiuns

5211099151219 (39T W.A. 2563-2564) 52AU Level Trend and Intercept

Null Hypothesis: USD has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.886704 0.9528
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD)

Method: Least Squares

Date: 02/21/23 Time: 21:24

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
USD(-1) -0.035749 0.040317 -0.886704 0.3775
D(USD(-1)) -0.216457 0.102246 -2.117018 0.0369
C 3.267233 3.932091 0.830915 0.4081
@TREND("1") 0.001629 0.004322 0.376803 0.7072
R-squared 0.073208 Mean dependent var -0.012121
Adjusted R-squared 0.043940 S.D.dependentvar 1.000863
S.E. of regression 0.978627 Akaike info criterion 2.834233
Sum squared resid 90.98252 Schwarz criterion 2.939086
Log likelihood -136.2945 Hannan-Quinn criter. 2.876657
F-statistic 2.501358 Durbin-Watson stat 2.080987

Prob(F-statistic) 0.064055
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M15191 1-67 HANMINATOY Unit Root Y0¥y adsHinoaarsansyonisnigaaniumsaiuns

5211av9915A 1219 (9T WA, 2563-2564) S2AY 1st Difference Intercept

Null Hypothesis: D(USD) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.45762 0.0001
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD,?2)
Method: Least Squares
Date: 02/21/23 Time: 21:25
Sample (adjusted): 3 101
Included observations: 99 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(USD(-1)) -1.229730 = 0.098713 -12.45762  0.0000
C -0.014094  0.098402 -0.143226  0.8864
R-squared 0.615373 Mean dependent var -0.003535
Adjusted R-squared 0.611408 S.D.dependent var 1.570567
S.E. of regression 0.979047 Akaike info criterion 2.815521
Sum squared resid 92.97775 Schwarz criterion 2.867948
Log likelihood -137.3683 Hannan-Quinn criter. 2.836733
F-statistic 155.1924 Durbin-Watson stat 2.085588

Prob(F-statistic) 0.000000




120

15191 N-68 WANINATOY Unit Root Y0¥y adsHinoaasansyonisngaaniumsaiuns

5211009151219 (¥39T) W.A. 2563-2564) S2AY st Difference Trend and Intercept

Null Hypothesis: D(USD) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -12.52845 _ 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(USD,?2)

Method: Least Squares

Date: 02/21/23 Time: 21:25

Sample (adjusted): 3 101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(USD(-1)) -1.239080  0.098901 -12.52845  0.0000
C -0.214773  0.201574  -1.065479  0.2893
@TREND("1") 0.003933  0.003450  1.140166  0.2571
R-squared 0.620512 Mean dependent var -0.003535
Adjusted R-squared 0.612606 S.D.dependent var 1.570567
S.E. of regression 0.977537 Akaike info criterion 2.822273
Sum squared resid 91.73552 Schwarz criterion 2.900913
Log likelihood -136.7025 Hannan-Quinn criter. 2.854091
F-statistic 78.48616 Durbin-Watson stat 2.098555

Prob(F-statistic) 0.000000
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M13197 N-69 HANINATOU Unit Root Yo4do3adasneniion Tounevasansgomsnign

ADMUMIBNLNTTTUIAvea15ATATA19 (F91) WA, 2563-2564) 53AU Level Intercept

Null Hypothesis: FFR has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.341161 _ 0.0156
Test critical values: 1% level -3.497029
5% level -2.890623
10% level -2.582353
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR)
Method: Least Squares
Date: 02/21/23 Time: 21:26
Sample (adjusted): 2 101
Included observations: 100 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
FFR(-1) -0.080573 0.024115 -3.341161  0.0012
C 0.003094  0.011488 0.269311  0.7883
R-squared 0.102263 Mean dependent var -0.014600
Adjusted R-squared 0.093102 S.D.dependentvar 0.107049
S.E. of regression 0.101944 Akaike info criterion -1.708993
Sum squared resid 1.018468 Schwarz criterion -1.656890
Log likelihood 87.44966 Hannan-Quinn criter. -1.687906
F-statistic 11.16336 Durbin-Watson stat 2.032328

Prob(F-statistic) 0.001182
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H 9
M13197 N-70 HANSNATOU Unit Root ¥osdoyasasnendion Tounevesansgomsnign

A0IUMIBILNTsTUIAvea15ATATA19 (¥91) WA, 2563-2564) 52AD Level Trend and Intercept

Null Hypothesis: FFR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.665186  0.2533
Test critical values: 1% level -4.052411

5% level -3.455376

10% level -3.153438

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR)

Method: Least Squares

Date: 02/21/23 Time: 21:27

Sample (adjusted): 2 101

Included observations: 100 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
FFR(-1) -0.075357 = 0.028274 -2.665186  0.0090
C -0.005531  0.026732  -0.206894  0.8365
@TREND("1") 0.000148  0.000414  0.357667  0.7214
R-squared 0.103445 Mean dependent var -0.014600
Adjusted R-squared 0.084960 S.D.dependentvar 0.107049
S.E. of regression 0.102400 Akaike info criterion -1.690311
Sum squared resid 1.017127 Schwarzcriterion -1.612156
Log likelihood 87.51556 Hannan-Quinn criter. -1.658680
F-statistic 5.595971 Durbin-Watson stat 2.045625

Prob(F-statistic) 0.005012
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ANUMIBNLNT5TUIAV0313ATATIA19 (F291) WA 2563-2564) T2AY st Difference Intercept

Null Hypothesis: D(FFR) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.742430 _ 0.0000
Test critical values: 1% level -3.497727
5% level -2.890926
10% level -2.582514
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR,2)
Method: Least Squares
Date: 02/21/23 Time: 21:27
Sample (adjusted): 3 101
Included observations: 99 after adjustments
Variable Coefficient - Std. Error t-Statistic Prob.
D(FFR(-1)) -0.988961  0.101511 -9.742430  0.0000
C -0.014686  0.010968 -1.338932  0.1837
R-squared 0.494568 Mean dependent var -0.000101
Adjusted R-squared 0.489357 S.D.dependent var 0.151290
S.E. of regression 0.108111 Akaike info criterion -1.591322
Sum squared resid 1.133735 Schwarz criterion -1.538895
Log likelihood 80.77042 Hannan-Quinn criter. -1.570110
F-statistic 94.91495 Durbin-Watson stat 2.009813
Prob(F-statistic) 0.000000
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M13197 N-72 HANM3NATOU Unit Root ¥osdoyadasaendion Tounevesansgomsnign
4 1 a ] 9
ADIUNTAUNTTZUIAV0415A AN 19 (¥291) W.A. 2563-2564) S2AU 1st Difference Trend and

Intercept

Null Hypothesis: D(FFR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.10519 0.0000
Test critical values: 1% level -4.053392

5% level -3.455842

10% level -3.153710

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FFR,2)

Method: Least Squares

Date: 02/21/23 Time: 21:28

Sample (adjusted): 3101

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(FFR(-1)) -1.029348 0.101863 -10.10519 0.0000
C -0.054853 0.022509 -2.436959 0.0167
@TREND("1") 0.000776 0.000382 2.033660 0.0447
R-squared 0.515443 Mean dependentvar -0.000101
Adjusted R-squared 0.505348 S.D.dependent var 0.151290
S.E. of regression 0.106405 Akaike info criterion -1.613298
Sum squared resid 1.086909 Schwarz criterion -1.534658
Log likelihood 82.85827 Hannan-Quinn criter. -1.581481
F-statistic 51.05955 Durbin-Watson stat 1.979088

Prob(F-statistic) 0.000000
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ganoUINATIUMIalNTIzU1Avee T5aTATa19 (1291 WA 2561-2562)

ARDL Error Correction Regression
Dependent Variable: DLOG(BTC)

Selected Model: ARDL(4,1,0,0,4,1,0,1,0)
Case 2: Restricted Constant and No Trend
Date: 02/20/23 Time: 16:28

Sample: 1488

Included observations: 95

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(BTC(-1)) 0.101271  0.091127 1111315  0.2700
DLOG(BTC(-2)) -0.195779 0.084105  -2.327790 0.0226
DLOG(BTC(-3)) -0.138300 0.085541 -1.616761 0.1101

DLOG(GOLD) -2.170427 0.843952  -2.571742 0.0121
DLOG(SP) -0.986402 0.441583  -2.233784 0.0285
DLOG(SP(-1)) -3.417777 0.710983  -4.807114 0.0000
DLOG(SP(-2)) -1.089894 0.448994  -2.427416 0.0176
DLOG(SP(-3)) -1.770729 0.440688  -4.018105 0.0001
DLOG(DJ) 0.945375 0.670026 1.410953 0.1624
D(USD) 0.008795 0.016596 0.529981 0.5977
CointEg(-1)* -0.119875 0.019274  -6.219363 0.0000
R-squared 0.423503 Mean dependent var -0.002372
Adjusted R-squared 0.354872 S.D.dependent var 0.108442
S.E. of regression 0.087101 Akaike info criterion -1.934985
Sum squared resid 0.637268  Schwarz criterion -1.639273
Log likelihood 102.9118 Hannan-Quinn criter. -1.815496
Durbin-Watson stat 2.036170

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 3.453614 10% 1.85 2.85
k 8 5% 2.11 3.15

2.5% 2.33 3.42

1% 2.62 3.77
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ARDL Error Correction Regression
Dependent Variable: DLOG(BTC)

Selected Model: ARDL(3,3,0,4,1,0,3,2,3)
Case 2: Restricted Constant and No Trend
Date: 02/21/23 Time: 20:34

Sample: 1101

Included observations: 97

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(BTC(-1)) 0.164839 0.087295 1.888305 0.0632
DLOG(BTC(-2)) -0.202281 0.086739  -2.332059 0.0226

DLOG(GOLD) -0.877584 0.436949 -2.008437 0.0485
DLOG(GOLD(-1)) 1.838918 0.512892 3.585391 0.0006
DLOG(GOLD(-2)) 1.180398 0.428310 2.755944 0.0075

DLOG(VIX) -0.174654 0.061921 -2.820601 0.0063

DLOG(VIX(-1)) -0.277055 0.071681 -3.865104 0.0002

DLOG(VIX(-2)) -0.147810 0.066675 -2.216863 0.0299

DLOG(VIX(-3)) -0.107677 0.060644 -1.775557 0.0802

DLOG(SP) 0.566786 0.587959 0.963988 0.3384
DLOG(ND) 0.326970 0.561308 0.582515 0.5621

DLOG(ND(-1)) -1.657220 0.382202  -4.335982 0.0000

DLOG(ND(-2)) -0.951064 0.389348 -2.442709 0.0171

D(USD) 0.012479 0.010938 1.140909 0.2579

D(USD(-1)) 0.016345 0.010309 1.585465 0.1174
D(FFR) -0.187966 0.122813 -1.530510 0.1305
D(FFR(-1)) 0.350180 0.111220 3.148543 0.0024
D(FFR(-2)) -0.439501 0.113114 -3.885489 0.0002
CointEq(-1)* -0.305110 0.040211 -7.587736 0.0000
R-squared 0.612775 - Mean dependent var 0.016773
Adjusted R-squared 0.523415 S.D.dependentvar 0.114898
S.E. of regression 0.079320 Akaike info criterion -2.056897
Sum squared resid 0.490752 Schwarz criterion -1.552572
Log likelihood 118.7595 Hannan-Quinn criter. -1.852973
Durbin-Watson stat 2.010871

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 5.093061 10% 1.85 2.85
k 8 5% 2.11 3.15

2.5% 2.33 3.42

1% 2.62 3.77
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ARDL Long Run Form and Bounds Test
Dependent VVariable: DLOG(BTC)

Selected Model: ARDL(4,1,0,0,4,1,0,1,0)
Case 2: Restricted Constant and No Trend

Date: 02/20/23 Time: 16:23
Sample: 1 488
Included observations: 95

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -1.933915 4.441114 -0.435457 0.6645
LOG(BTC(-1)* -0.119875 0.049093 -2.441781 0.0170
LOG(GOLD(-1)) 0.198261 0.267441 0.741325 0.4608
LOG(WTI** -0.448922 0.177775 -2.525227 0.0137
LOG(VIX)** -0.150696 0.092320 -1.632323 0.1068
LOG(SP(-1)) 1.374105 1.189870 1.154837 0.2518
LOG(DJ(-1)) -1.699879 0.813036 -2.090780 0.0399
LOG(ND)** dASHSC 7S 0.822960 1.844408 0.0691
uUsSD(-1) -0.040059 0.009222 -4.343798 0.0000
FFR** 0.208696 0.055042 3.791543 0.0003
DLOG(BTC(-1)) 0.101271 0.103770 0.975915 0.3322
DLOG(BTC(-2)) -0.195779 0.095893 -2.041629 0.0447
DLOG(BTC(-3)) -0.138300 0.098281 -1.407184 0.1635
DLOG(GOLD) -2.170427 1.020799 -2.126204 0.0368
DLOG(SP) -0.986402 0.733229 -1.345285 0.1826
DLOG(SP(-1)) -3.417777 0.793160 -4.309066 0.0000
DLOG(SP(-2)) -1.089894 0.534755 -2.038118 0.0451
DLOG(SP(-3)) -1.770729 0.494147 -3.583406 0.0006
DLOG(DJ) 0.945375 0.831137 1.137448 0.2590
D(USD) 0.008795 0.019189 0.458359 0.6480

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GOLD) 1.653898 1.947602 0.849197 0.3985
LOG(WTI -3.744918 2.400027 -1.560365 0.1229
LOG(VIX) -1.257107 0.935061 -1.344412 0.1829
LOG(SP) 11.46282 10.30399 1.112464 0.2695
LOG(DJ) -14.18042 8.349710 -1.698313 0.0936
LOG(ND) 12.66213 8.404495 1.506591 0.1361
uUsD -0.334174 0.132521 -2.521681 0.0138
FFR 1.740944 0.834562 2.086059 0.0404
C -16.13276 35.71004 -0.451771 0.6527

EC = LOG(BTCQC) - (1.6539*LOG(GOLD) -3.7449*LOG(WTI) -1.2571*LOG(VIX) +
11.4628*LOG(SP) -14.1804*LOG(DJ) + 12.6621*LOG(ND) -0.3342*USD

+ 1.7409*FFR - 16.1328)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 3.453614 10% 1.85 2.85
k 8 5% 2.11 3.15
2.5% 2.33 3.42
1% 2.62 3.77
Actual Sample Size 95 Finite Sample: n=80
10% -1 -1
5% -1 -1
1% -1 -1




ARDL Long Run Form and Bounds Test

Dependent Vvariable: DLOG(BTC)
Selected Model: ARDL(3,3,0,4,1,0, 3, 2, 3)
Case 2: Restricted Constant and No Trend

Date: 02/21/23 Time: 20:27

Sample: 1 101
Included observati

ons: 97

J a 4 4 U a 1
ﬂi%Tl‘]JG]’E]S'IﬂTU‘V]ﬂE]EJ‘L!QﬂﬁﬂTL!ﬂ1SmLLW5§$U1ﬂﬂJBQIiﬂIﬂ’Jﬂ19 (ﬂﬂxﬁj W.Al. 2563-2564)

Conditional Error Correction Regression

Variable

Coefficient

Std. Error

t-Statistic

c
LOG(BTC(-1)*
LOG(GOLD(-1))
LOG(WTI)**
LOG(VIX(-1))
LOG(SP(-1))

5.941934
-0.305110
-2.241436
-0.226623

0.052993
-2.153565

LOG(DJ)** 0.373232
LOG(ND(-1)) 3.181971
UsSD(-1) -0.015262
FFR(-1) 0.070947

DLOG(BTC(-1))
DLOG(BTC(-2))
DLOG(GOLD)
DLOG(GOLD(-1))
DLOG(GOLD(-2))

0.164839
-0.202281
-0.877584

1.838918

1.180398

DLOG(VIX) -0.174654
DLOG(VIX(-1)) -0.277055
DLOG(VIX(-2)) -0.147810
DLOG(VIX(-3)) -0.107677

DLOG(SP) 0.566786

DLOG(ND) 0.326970
DLOG(ND(-1)) -1.657220
DLOG(ND(-2)) -0.951064

D(USD) 0.012479
D(USD(-1)) 0.016345
D(FFR) -0.187966

D(FFR(-1))
D(FFR(-2))

0.350180
-0.439501

189300
.059905
461671
.098214
124766

016431
.864683
656258

ooss8szs

073312

100474

.149465
.145276

0000000000000 0000O00O00O0OFROO0O0ODO
IN
0
-
[0}
)
[0)

0.960033
-5.093206
-4.855049
-2.307438

0.424738
-2.

0.431640

a

-1.
0.967739
1

-1.
-1.704188

3.245673

2.452187
-1.
-2.
-1.
-1.400928

-3.
-2.

-1.
.342888
-3.025285

N

0000000000000000000000000000
o]
Py
o
\J

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable

Coefficient

Std. Error

t-Statistic

LOG(GOLD) -7.346310
LOG(WTI) -0.742759
LOG(VIX) 0.173685
LOG(SP) -7.058313
LOG(DJ) 1.223267
LOG(ND) 10.42892

usD -0.050023
FFR 0.232529
c 19.47470

134302
337268
406108
.220128
. 760315
.164083
028971
253257
20.88410

OONNWOOK

-6.476504
-2.202283
0.427681
-2.191936
0.443162
4.819092
-1.726651
0.918154
0.932513

000000000
)
a
0
e)

EC = LOG(BTC) - (-7.3463*LOG(GOLD) -0.7428*LOG(WTI) + 0.1737*LOG(VIX)
-7.0583*LOG(SP) + 1.2233*LOG(DJ) + 10.4289*LOG(ND) -0.0500*USD +

0.2325*FFR +

19.4747)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic

Value

Signif.

1(0)

1(1)

F-statistic
k

Actual Sample Size

5.093061
8

10%6
5%0
2.5%0
126

1020
50%6
126

Asym ptotic: n=1000

1.85
2.11
2.33
2.62

Finite Sample:

-1
-1
-1

n=80
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:08
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(GOLD)) does not Granger Cause D(LOG(BTC))

68 1.66195 0.2504
D(LOG(BTC)) does not Granger Cause D(LOG(GOLD))

1.52327 0.2937
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:08
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(WT]I)) does not Granger Cause D(LOG(BTC))

68 0.67990 0.7847
D(LOG(BTC)) does not Granger Cause D(LOG(WTI))

0.91850 0.6050

A < I o X )
AT NN -3 Namsmﬁ@ummmummﬂuWammmuﬂﬁ (Granger Causahty Test) le’ENéUEliJ“ﬁ
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:09
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(BTC))

68 0.86507 0.6435
D(LOG(BTC)) does not Granger Cause D(LOG(VIX))

0.73168 0.7448
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:09
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(BTC))

68 1.11569 0.4781
D(LOG(BTC)) does not Granger Cause D(LOG(SP))

0.56228 0.8714
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:10
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(BTC))

68 1.26165 0.4007
D(LOG(BTC)) does not Granger Cause D(LOG(DJ))

0.65078 0.8069
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:10
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(BTC))

68 0.57540 0.8622
D(LOG(BTC)) does not Granger Cause D(LOG(ND))

0.67505 0.7884
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:11
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(BTC)) 68

0.42020 0.9537
D(LOG(BTC)) does not Granger Cause D(USD)

1.58196 0.2744
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AT NN 3-8 wamimmummrﬂummﬂuNammmuﬂi (Granger Causahty Test) GU’O\iellﬁllluﬁ
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:11
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(BTC)) 68

0.89571 0.6212
D(LOG(BTC)) does not Granger Cause D(FFR)

1.36488 0.3540

A < < o X )
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:12
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(WTI)) does not Granger Cause D(LOG(GOLD))

68 0.56991 0.8661
D(LOG(GOLD)) does not Granger Cause D(LOG(WTI))

1.74097 0.2291
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:12
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(GOLD))

68 0.94565 0.5860
D(LOG(GOLD)) does not Granger Cause D(LOG(VIX))

0.47981 0.9235

~ 3 & o . 9
ANT NN 3-11 waﬂmnﬂﬁfmﬂamrﬂummﬂuwammmuﬂi (Granger Causahty Test) ‘lJ’EN"’U@‘JQj’G’I

o [ 4 1 a 4 1 a
F1AINBIANALATTIOAUBUAN 500gANBUNAADIUNITAUNTTZUIAVYRITIATAIA19
(%191 W.71. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:13
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(GOLD))

68 0.55348 0.8774
D(LOG(GOLD)) does not Granger Cause D(LOG(SP))

0.45168 0.9387
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:13
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(GOLD))

68 1.18964 0.4371
D(LOG(GOLD)) does not Granger Cause D(LOG(DJ))

0.47678 0.9252
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:14
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(GOLD))

68 0.50798 0.9068
D(LOG(GOLD)) does not Granger Cause D(LOG(ND))

0.99342 0.5538
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:14
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(GOLD)) 68

0.69317 0.7745
D(LOG(GOLD)) does not Granger Cause D(USD)

1.66333 0.2500
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:15
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(GOLD)) 68

0.85096 0.6539
D(LOG(GOLD)) does not Granger Cause D(FFR)

0.77733 0.7096
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:15
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(WTI))

68 1.21454 0.4242
D(LOG(WT]I)) does not Granger Cause D(LOG(VIX))

0.70794 0.7631
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Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:15
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(WTI))

68 1.97054 0.1785
D(LOG(WT]I)) does not Granger Cause D(LOG(SP))

0.30438 0.9897
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Tsalada19 (¥191 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:16
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(WTI))

68 0.75959 0.7232
D(LOG(WTI)) does not Granger Cause D(LOG(DJ))

0.78049 0.7071
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M1319% 3-19 wamsnaaeuaNUY UMl unaveadiuils (Granger Causality Test) Y93U03a

?,‘ VY [ a [ < U a 4 1 a
Hanhduauaudagh louazarinuauanganownadnIuMsaitnT sz 01Av03 15A 1AA19
(4291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:16
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(WTI))

68 0.87072 0.6394
D(LOG(WTI)) does not Granger Cause D(LOG(ND))

0.97183 0.5682

~ < d o . 9
ATT NN 3-20 Nﬁfﬂi'ﬂﬂﬁﬁ]Uﬂ’JHJL‘]_Ium{ﬂlﬂuwaﬂlﬂﬁﬁ')uﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘Jqua

E4 1 a 1
iTﬂ”ILlTJJ“LJﬂ‘]Jﬂ‘ULUﬁg‘ﬁhlfJLLa$ﬂGlfﬁﬂ’ﬂﬁa”Igﬂ”l’iiﬁfJLiJiﬂWQﬂﬂ’é]uLﬂﬂﬁﬂTuﬂWﬁﬂil!W'ﬁigUTﬂﬂlﬂ\i

Tsa Ip3a19 (3297 W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:17
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(WTI)) 68

2.77950 0.0817
D(LOG(WTI)) does not Granger Cause D(USD)

0.59250 0.8501

~ < < o . )
ATT NN 3-21 wamsﬂ@ﬁ@ummrﬂumqmuwammmuﬂi (Granger Causahty Test) mmm@yja

aol v A (% a [ 4 a 1 a 4 1
siiuauaudagh louazoasiaenidonTou1evoiomTN1gANoUINATDIUNITAILNS
5211999415 1A 19 (¥291) W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:17
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(WTI)) 68

0.67085 0.7916
D(LOG(WTI)) does not Granger Cause D(FFR)

0.53800 0.8877
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[ &Y [ J 1 a 4 1 a
ABTANVAUFIVLAZAFIDAUOUAT 500gANDUNATDIUNITAUNITZUIAVDIT3ATAIA 19
(4291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:18
Sample: 1 488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(VIX))

68 1.02188 0.5352
D(LOG(VIX)) does not Granger Cause D(LOG(SP))

0.48278 0.9218

~ < d o . 9
ATT NN 3-23 wamimﬁ@ummLﬂummﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘JQj’G’I

[} Y Y] o 1 a o 1
ABUANVAUHINLAZATIRAT NN TINAI IAUTIANDUNATDIUNTULUNTIZVIAYDI 157 1A
019 (¥291) W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:18
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(VIX))

68 0.61754 0.8318
D(LOG(VIX)) does not Granger Cause D(LOG(DJ))

0.84212 0.6605

~ < < o . )
ATT NN 3-24 wamimﬁaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

[ o [ <3 1 a J 1 a
AFUANUAUFIULAZATULUAUANYANDUIAATDIUNITAUUNTTEUIAVOI15ATAIA19
(%191 W.71. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:20
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(VIX))

68 0.43967 0.9446
D(LOG(VIX)) does not Granger Cause D(LOG(ND))

0.48580 0.9201
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M1319% 9-25 wamsnaaeunNUY UMl unaveaduils (Granger Causality Test) ¥93U03a

driinnudumuazariineaaianigemsmganounaaniumsaiuniszinaveslinlnia
19 (%291 W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:21
Sample: 1 488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(VIX))

68 152971 0.2915
D(LOG(VIX)) does not Granger Cause D(USD)

1.88369 0.1959

A 3 < o . 9
AT NN 3-26 wamtm@aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mawey’a

Y
[ & [ a 1 a J 1
ABTANUAUFINILAZ ORI 1A0NITEU TIUIGVOIDNINIYANDAATDIUNITULNTIZUIAVD
Tsalnda19 (3291 W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:21
Sample: 1 488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(VIX)) 68

0.59082 0.8513
D(LOG(VIX)) does not Granger Cause D(FFR)

1.17194 0.4466

~ <3| o) @
AT NN \1'27Wﬁﬂjiﬂ@ﬁ@ﬂﬂ’)qmlﬂu!‘Wﬂlﬂuwaslla\iﬁjllﬂﬁ (Granger Causality Test) Gllf]\ir’ﬂlﬂiql,a

v A I v A 4 ' a 4 1

ABUIDFLUDUAN 5OOLLﬁ3ﬂ“ﬁuq%fﬂﬂﬂiillﬂ1’JIi]‘L!ﬁﬁmﬂ’E'J‘L!Lﬂ@ﬁi‘l?‘l&ﬂﬁﬂlll‘Wi‘i%‘U1ﬂﬂl@QIiﬂ
a 1A

Iﬂ’)@119 (°])"N‘1J W.F. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:21
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(SP))

68 0.55635 0.8754
D(LOG(SP)) does not Granger Cause D(LOG(DJ))

1.40549 0.3373
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M1319% 9-28 wamsnaaeunNUY UMl unaveadduils (Granger Causality Test) ¥93U03a

[ o [ I~ 1 a 4 1 a
AYUDAUDUAT S00UASATUUUAUANYANDUINATDIUMITALUNITZVIAVDITIATATA19

(4291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:22
Sample: 1488

Lags: 30

Null Hypothesis:

Obs

F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(SP))
D(LOG(SP)) does not Granger Cause D(LOG(ND))

68 0.61066
5.73564

0.8369
0.0114

~ < o o . 9
ATT NN 3-29 wamimﬁ@‘ummrﬂum@Lﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘JQj’G’I

Artieauoudil so0uazA¥lineanls anigomsnganoURAanIUMTAINT Tz U1AY0q 15A

Ta29a19 (%291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:22

Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.
D(USD) does not Granger Cause D(LOG(SP)) 68 0.74196 0.7368
D(LOG(SP)) does not Granger Cause D(USD) 0.94973 0.5832

~ < < o . )
ATT NN 3-30 wamiﬂﬂﬁ@umwmﬂumqrﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

v
mﬁremmuﬁﬁ SOOLLﬁ3E]G]ﬁﬂE]ﬂ!,‘flEJ‘L!IEJ‘UWEJEUEN@!JJifﬂfgﬂﬂ’t’]u&ﬂﬂﬁﬂﬂ!ﬂﬁﬂil!‘lﬂlii$ﬂ1ﬂﬂl’ﬂ\1

Tsalada19 (¥191 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:23

Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.
D(FFR) does not Granger Cause D(LOG(SP)) 68 0.53439 0.8901
D(LOG(SP)) does not Granger Cause D(FFR) 0.95061 0.5826
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ArtgaanIsua lauduasasiuuTuAngANo AN IUNIBlLNT T2 11AY015A TAIA19
(4291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:23
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(DJ))

68 0.60214 0.8431
D(LOG(DJ)) does not Granger Cause D(LOG(ND))

0.64848 0.8087

~ < d o . 9
ATT NN 3-32 wamimﬁ@ummLﬂummﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘JQj’G’I

[} 4 [ 4 [ a 1 a 4 1
ABUYATINNTINAI AU ALAZABUADAATAN I RINTMYANDNATDIUNIILNITELIAVD
Tsalada19 (37191 W.71. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:24
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(DJ)) 68

1.18327 0.4405
D(LOG(DJ)) does not Granger Cause D(USD)

1.01378 0.5405

A 3 3 o . 9
ATT NN 3-33 Waﬂﬁ‘ﬂﬂﬁﬂﬂﬂ’JW?JL‘]J‘L!L??@LTJHWWU@QQ?LL“]J? (Granger Causallty Test) 5lJ’EN'SlIﬂiJ“fﬂ

[} 4 [ 4 a 1 a o 1
artgaavny a1l lauduazonsineniou ToU18up0mTNgANDUINATD IUATIILNT
52119994150 1A3A19 (¥291) W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:25
Sample: 1 488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(DJ))

68 0.64404 0.8120
D(LOG(DJ)) does not Granger Cause D(FFR)

1.30425 0.3807
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[ < o 4 @ a 1 a 4 1 a
ABUUUTUANIAZAFUADANTANTTOINTMYANOUAATDIUM TN TELIAY0I15A TAIA19
(4291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:27
Sample: 1 488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(ND)) 68

0.77951 0.7079
D(LOG(ND)) does not Granger Cause D(USD)

0.86890 0.6407

A 3 < o . 9
A1 NN 3-35 wamtm@aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mawey’a

[ < Y] -4 a 1 a 4 ]
ArtituauaniazonInenibey leU1s¥IaITNgANOUINATDIUNITHUNITZUIAYDI 159
Ta3919 (%291 W.7. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:28
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(ND))

68 0.60359 0.8420
D(LOG(ND)) does not Granger Cause D(FFR)

0.49472 0.9148

~ < i~ @
M15190 9-36 wansnageua i umgilunaveadans (Granger Causality Test) YoItoya

= 4 [ a o dy a 1 a 4 1
ArtinoaalTarsgoIuInIazdnT e leu lou1uoaINTNMIgANDUINATDIUNITBILNS
55110993 15A1A2A19 (5391 W.A. 2561-2562)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 22:27
Sample: 1488

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(USD) 68

0.64082 0.8144
D(USD) does not Granger Cause D(FFR)

1.88253 0.1961
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a 4 o 4 1 a ]
§1ﬂ'l‘]J‘V]ﬂﬂEJ‘L!LLE1$i'lﬂTV]'6\1ﬂ1Qﬂf’fﬂ'luﬂﬁmuWii%iﬂﬂ"UﬂQISﬂIf’nﬂ19 ("]ﬂﬁlj W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:36
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(GOLD)) does not Granger Cause D(LOG(BTC))

70 1.67154 0.2118
D(LOG(BTC)) does not Granger Cause D(LOG(GOLD))

0.73940 0.7470

~ < o o . )
ATT NN 3-38 wamimﬁ@‘ummrﬂum@rﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘Jqua

a 4 ?,’ v A [ a 4 1 =
51ﬂ”I’]JVIﬂE]fJ“LJLLﬁSiWﬂTLJHJUﬂ‘Uﬂ‘U‘U’J‘ﬁllf)fj‘ﬂﬁfnuﬂ?iﬂlllWiiSUTﬂﬂJ’ﬂﬁTiﬂIﬂ?ﬂ19

(%191 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:37
Sample: 1 101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(WTI)) does not Granger Cause D(LOG(BTC))

70 0.35808 0.9834
D(LOG(BTC)) does not Granger Cause D(LOG(WTI))

1.84187 0.1687

~ I 3 o
13NN 3-39 Wﬁﬂﬁ‘ﬂ@ﬁﬁ)‘ﬂﬂ’ﬂmﬂuLW@JLﬂuWﬁﬂJ’EJWI’JLL‘]Ji (Granger Causality Test) maqeﬁ’ey,a

a J v A @ J 1 a 1
51?]']‘]J‘Vlﬂ@8u!,m$@%uﬂ'f]'lllWL!N'J‘L!Qﬂﬁfl'luﬂ'limllWﬁﬁzU’]ﬂﬂJ@ﬂIiﬂIﬂ’Jﬂl9 (G]ﬂ\‘ﬁj N.f. 2563~

2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:37
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(BTC))

70 1.25811 0.3765
D(LOG(BTC)) does not Granger Cause D(LOG(VIX))

1.75372 0.1896
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a 4 v A I 4 U a 1 =~
FAUNADYULASATULIDTLUDUAN 5OOQﬂ’dﬂTLJﬂﬁmu‘Wii%‘U1ﬂm@ﬂIiﬂIﬂ’m19 (“lf’Nﬂ N.A.

2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:38
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(BTC))

70 0.56770 0.8819
D(LOG(BTCQC)) does not Granger Cause D(LOG(SP))

0.70770 0.7733

~ 3 < o . 9
ATT NN 3-41 Nﬁﬂ?’iﬂﬂﬁ@ﬂﬂ’)”lmﬂulﬁﬂlﬂuNaﬂlﬂﬂﬂillfﬂi (Granger Causahty Test) ‘lJ’EN"’U@‘Jqua

a J @ J t4 1 a
i?ﬂ"lﬂﬂﬂﬂﬂulmgﬂcﬁﬁq@ﬁ']ﬁﬂﬁ'illﬂ??IﬂUﬁQﬂﬁOTHﬂWﬁﬂllLWﬁiZU1@‘1]9\‘]15?11?1'3@19

(%191 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:38
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(BTC)) 70

2.00658 0.1362
D(LOG(BTCQC)) does not Granger Cause D(LOG(DJ))

1.16000 0.4321

~ o o o . Y
ATT NN 3-42 wamsﬂ@’d@ummyﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

a Ed [ = < t4 ' a 1 =
5']ﬂ']‘1J°VIﬂ@fJuLLaZﬂGD“L!LL‘HﬁLLﬂﬂq@]ﬁﬂWUﬂ’]iﬂlLLWﬁigﬂ1@6119315?]19'3@19 (GI)"N‘]J W.F. 2563~

2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:39
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(BTC))

70 0.38430 0.9763
D(LOG(BTC)) does not Granger Cause D(LOG(ND))

0.53128 0.9062
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F1ALINARINNALATUADAAIT AN FOINTNIYATDIUMITAUNTIZVIAYDIT5ATAIATO
(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:39
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(BTC)) 70

0.56547 0.8834
D(LOG(BTC)) does not Granger Cause D(USD)

0.61669 0.8460

A I < o . 9
A1 INN 3-44 wamtm@aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) maweyja

a 4 (Y] 3 a 4 1 a
TminaesiazdnT ooy TegueIaNsngadanIuMIaiLnTizu1av0315ala%a19
(4291) W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:39
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(BTC))

70 0.22629 0.9990
D(LOG(BTC)) does not Granger Cause D(FFR)

2.26784 0.0984

~ I < o
AT NN 3-45 wamtmmmm’nmﬂummﬂuwammmuﬂi (Granger Causality Test) ﬂlmeﬁ’aya

o %’ [ a [ a 4 1 a
1AM Iaz AT uAATIDag logaani1unisaiungszu1avedlsalalngg
(%191 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:40
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(WTI)) does not Granger Cause D(LOG(GOLD))

70 0.73803 0.7482
D(LOG(GOLD)) does not Granger Cause D(LOG(WTI))

147776 0.2766
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) (% % 4 1 a [
FIAMBIAAZAFUANNAUHIUYGATDIUNTANITTEIAV0915A TAIA19 (3291 W.A. 2563 -

2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:41
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(GOLD))

70 0.26131 0.9974
D(LOG(GOLD)) does not Granger Cause D(LOG(VIX))

0.86892 0.6398

A 3 < o . 9
AT NN 3-47 wamtm@aaummrﬂum@;u,ﬂuwammmuﬂi (Granger Causahty Test) mawey’a

o v A 4 4 1 a
51ﬂmmﬂmam%umﬁuauaﬁ 500@ﬂﬁﬂ1uﬂ1§muw5§$ﬂ1@%ENIiﬂTﬂ’Jﬂ19

(4291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:34
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(GOLD))

70 0.53438 0.9042
D(LOG(GOLD)) does not Granger Cause D(LOG(SP))

1.23076 0.3912

~ IS < o
A1 INN 3-48 Wﬁf‘ﬂi“ﬂ@ﬁ@ﬂﬂ?WﬂLﬂuLWﬂlﬂuWﬁﬂlﬂ\?ﬂ’Jl,lfiJi (Granger Causality Test) ﬂlmeﬁ’aya

o v A J 4 1 a
‘51ﬂ1‘1/]’é)\1ﬂ1l,m$ﬂ“lfuQG]’(:‘f'l‘ﬂﬂii11ﬂ'l’JIﬂuﬁQﬂﬁﬂWuﬂ'limlLWii%‘]J1@ﬂlﬂﬂIiﬂIﬂ’)ﬂ19

(391 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:41
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(GOLD))

70 0.56949 0.8806
D(LOG(GOLD)) does not Granger Cause D(LOG(DJ))

2.07032 0.1256
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FIAMNOIAWAZAFTUUTUANYATDIUNIULNITTZVIAVDIT5ATAIA19 (F9T) WA 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:41
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(GOLD))
D(LOG(GOLD)) does not Granger Cause D(LOG(ND))

70 0.39373 0.9733
1.89180 0.1580

A I < o . 9
A1 NN 3-50 wamtm@aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) maweyja

o = 4 @ a 4 1 a
fl"lﬂ'lﬂ'i)\‘]ﬂ"lllﬂgﬂ%uﬂ@ﬁﬁ1§"€TW5;§'E')L3Jﬁﬂ"lfgﬂﬁﬁ"luﬂWimL!WiiZUWﬂﬂJ@QTﬁﬂIﬂ'Jﬂ19

(4291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:42
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(GOLD))
D(LOG(GOLD)) does not Granger Cause D(USD)

70 0.37993 0.9776
0.59811 0.8600

~ 3 < o . )
ATT NN 3-51 Nﬁﬂ?’iﬂﬂﬁﬂﬂﬂ’)ﬁllﬂumﬂlﬂuWEIEU’OW]”ALL‘]J'E (Granger Causahty Test) ‘lJ’ENﬁU?J‘J;IIﬁ

£
o [ a 4 1 a
51?]”I‘VI’t’NﬂTlm3@@iiﬂ@ﬂlﬁ8uiﬂﬂ18ﬂ1@\‘lﬂmiﬂWEgﬂﬁﬂWuﬂWimLLWiig‘UTWlI?J\‘]TSﬂTﬂ’Jﬂ19

(%1291 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:43
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(GOLD))
D(LOG(GOLD)) does not Granger Cause D(FFR)

70 0.76401 0.7265
1.10289 0.4679
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M1319% 9-52 wamsnaaeuANNI UM unaveaduls (Granger Causality Test) ¥93U03a

g v Aa [} a [} % 4 1 a
sinhduauauiagh lenazasianudumIugadnIuNIsaluNTsz1av0315ATAIA 19
(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:43
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(VIX)) does not Granger Cause D(LOG(WTI))

70 0.40322 0.9701
D(LOG(WT]I)) does not Granger Cause D(LOG(VIX))

0.35344 0.9845

{ I IS o . 9
GﬂiNﬁ 3-53 wamimﬁaummrﬂummﬂuwaﬂjmmuﬂi (Granger Causahty Test) mawey’a

g v Aa Y] a = [ A= 4 1 a
siwninuauaudagh louazastileauouai soogaaaiunssiuniszuiaveslsalainig
(4291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:44
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(WTI))

70 0.74631 0.7413
D(LOG(WT]I)) does not Granger Cause D(LOG(SP))

0.58347 0.8707

~ o g o . )
ATT NN 3-54 wamsmﬁaumwmﬂum@;Lﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

?:J v A [ a = v A 4 J [
sinnhduauaudagi louazarligadrinisuan Taudgaaoiumsaiunsssuinveelsala
a 1 =
919 (¥191) W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:44
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(WTI))

70 0.77079 0.7208
D(LOG(WTI)) does not Granger Cause D(LOG(DJ))

0.74679 0.7409
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M1319% 9-55 wamsnaaeunNUI UMl unaveadduils (Granger Causality Test) ¥93U03a

g v Aa [ a [ I~ 4 1 a
sinnhiudududagi lonazastinudguangadniunissiunsszuinvealsnlninig

(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:45
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(WT]I))
D(LOG(WT]I)) does not Granger Cause D(LOG(ND))

70 0.56060 0.8868
0.27550 0.9964

~ < < o . 9
ATT NN 3-56 wamimﬁ@‘ummLﬂummﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘Jqua

4
i?ﬂ”ILlTJJL!ﬂ‘IJﬂ‘UL‘]Jagﬁ'lfJLm$Wlﬁjﬂ’f)ﬁZ‘ITafﬁﬁiﬁ@Llliﬂ?falﬂﬁﬂWuﬂWifJLlWii%UWﬂ‘UﬂﬂTiﬂ

Ta2919 (¥291) W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:45
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(WTI))
D(LOG(WTI)) does not Granger Cause D(USD)

70 1.42014 0.2998
1.44666 0.2889

~ I 3 o
AT NN I-57 Wﬁﬂﬁ‘ﬂ@ﬁ@‘]Jﬂ’JTJJLﬂulWﬂLﬂuWﬁﬂJﬂﬁﬁ’mﬂi (Granger Causality Test) maqeﬁ’ey,a

Y o a % a ~ @ dy a 4 1
51ﬂ1u11]u@1j@‘]JHJ@Q‘V]llﬂll,a$€]§5ﬁ1@€]ﬂ!‘]JEJUI‘(’J‘]JWEJGU’E'NE]Llliﬂ?c!ﬂﬁi‘ﬂuﬂ1imuWi‘i$U1ﬂﬂJ@\1

Tsaln3a19 (3291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:46
Sample: 1101

Lags: 30

Null Hypothesis:

Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(WT]I))
D(LOG(WTI)) does not Granger Cause D(FFR)

70 1.53200 0.2565
0.60431 0.8554
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M1319% 3-58 wamsnaaeunNUumelunaveadduils (Granger Causality Test) ¥93U03a

(% &% (Y] 4 4 1 a
AFUANUAUHIVUAL AT TUDUAN 500gATDIUNITAUUNTIZUIAVDITIATAIA19

(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:46
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(SP)) does not Granger Cause D(LOG(VIX))

70 0.58516 0.8695
D(LOG(VIX)) does not Granger Cause D(LOG(SP))

0.65869 0.8132

~ < < o . 9
ATT NN 3-59 wamimﬁ@‘ummLﬂummﬂuwammmuﬂﬁ (Granger Causahty Test) ‘lJ’EN"’U@‘Jqua

[ @ ] o J 1 a
AFUANUAURIULASAFUYATINNTINAT TIUAYAFDIUNITAUNTTZVIAYDI15ATAIA19

(%191 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:47
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(VIX))

70 1.42799 0.2965
D(LOG(VIX)) does not Granger Cause D(LOG(DJ))

1.51675 0.2620

~ o o o . Y
ATT NN 3-60 wamsﬂ@’d@ummyﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

= @ = < t4 J a 1A
mmmmWumuuazﬂ%urruﬁrrﬂﬂQﬂﬁQWﬂwmum%um%ﬂmimw19 (GIf'NTJ N.f. 2563~

2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:47
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(VIX))

70 0.49930 0.9255
D(LOG(VIX)) does not Granger Cause D(LOG(ND))

0.37220 0.9798
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M1319% 3-61 wamsnaaeunNUY UMl unaveadiuils (Granger Causality Test) ¥93U03a

[ Y] [ 4 I a r'd 1 a
ATUANVAUNIULAZATTIADAAITANIFOINTNIgATDIUNMTAUUNITZVIAYEIT3ATAIA19
(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:48
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(VIX))

70 0.42606 0.9615
D(LOG(VIX)) does not Granger Cause D(USD)

0.53554 0.9034

A I < o . 9
AT INN J3-62 wamtm@aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) maweyja

Y
(% @ (Y] =~ a 4 [
ATUANUAUNIUIAZOATIABNIDOU IUIBUDIDINTNIYATDIUNTAUUNTIZTUIAVYDI15A
Ta3919 (5291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:48
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(VIX))

70 0.91637 0.6020
D(LOG(VIX)) does not Granger Cause D(FFR)

0.23500 0.9987

~ I < o
AT NN J-63 wamtmmmm’nmﬂummﬂuwammmuﬂi (Granger Causality Test) ﬂlmeﬁ’aya

[} 4 [ 4 4 1 a
ABUIAUDUAN 5001ATAFUYATIHNITUATI TOUAgATDIUMTAUNITEUIAYRIT3ATATA19
(%191 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:48
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(DJ)) does not Granger Cause D(LOG(SP))

70 1.21452 0.4003
D(LOG(SP)) does not Granger Cause D(LOG(DJ))

1.33307 0.3388
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= I v A < t4 1 a ' ~
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2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:49
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(SP))

70 1.44753 0.2885
D(LOG(SP)) does not Granger Cause D(LOG(ND))

0.91366 0.6042

A 3 2 o . 9
AT NN J-65 wamimﬁaummrﬂummﬂuwaﬂjmmuﬂi (Granger Causahty Test) maweyja

[ L= [ 4 [ a o 1 a
AR ALOUAT 500UAZATHADAAITAHTTOIINYATDIUMTALNTIZUIAv0IT5ATAIA19
(4291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:49
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(SP)) 70

0.35616 0.9839
D(LOG(SP)) does not Granger Cause D(USD)

171711 0.1992

~ < & o . )
ATT NN 3-66 wamimﬁaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

[ o [ 4 a o 1
ABTRALOUAN 5004820AT1ABNILEU TEU18YDIBINTNIGATDIUNIIUUNITZUIAVDI 3R
Ta2919 (¥293) W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:50
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(SP)) 70

1.29516 0.3573
D(LOG(SP)) does not Granger Cause D(FFR)

0.49332 0.9289
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[ [ @ < o J a
ArUgATIMNIINAI TauduazAyluuauANgAAIUNIIUNTIZVIAY0d15ATATA19
(3297 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:50
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(LOG(ND)) does not Granger Cause D(LOG(DJ))

70 1.68736 0.2073
D(LOG(DJ)) does not Granger Cause D(LOG(ND))

1.39116 0.3122

A 3 = o . 9
AT INN J-68 wamtm@1aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mawey’a

[ 4 [ 4 o a 4 1
ABUQAAINNTTUA TIUAUZATTADAAITANTTOINTMYATD UM TULNTIZVIAYDI 159
Ta3919 (5291 W.71. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:51
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(DJ)) 70

0.71528 0.7671
D(LOG(DJ)) does not Granger Cause D(USD)

1.32099 0.3446

~ < < o . )
ATT NN 3-69 wamimﬁ@ummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

[ 4 [ 4 a 4 1
ArtgAanITNAI laudiazdnsinontou loU18v030NTNgATDIUNITAUNT TZUIAVDY
Tsalada19 (¥191 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 2151
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(DJ)) 70

1.39855 0.3090
D(LOG(DJ)) does not Granger Cause D(FFR)

0.28728 0.9953
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AviuuauAnuazariaeaa1TanigeIngadIuMTalUNIszuIavedlinladagg
(291 W.A. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:52
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(USD) does not Granger Cause D(LOG(ND)) 70

0.98034 0.5532
D(LOG(ND)) does not Granger Cause D(USD)

1.34102 0.3350

A 3 < o . 9
AT NN I-71 wamtm@1aaummLﬂummﬂuwammmuﬂi (Granger Causahty Test) mawey’a

[ < Y] 3 a 4 1
AFHUUAIANIAZONTIABMTEU ToVIIYBIDINTNIGATDIUNITULNTIZVIAUDI 15
Ta3919 (3291 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:53
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(LOG(ND)) 70

0.48247 0.9349
D(LOG(ND)) does not Granger Cause D(FFR)

1.05567 0.4994

~ 3 g o . )
ATT NN 3-72 wamsﬂ@’d@ummyﬂummﬂuwammmuﬂi (Granger Causahty Test) mmm@yja

[} J Y] a [ 4 a 4 1
ArADAATANTYOINTN A DA 1A0NILEU ToU18Y0I0INTNIYATDIUNTHLNTTLUIAYDY
Tsalada19 (¥191 W.7. 2563-2564)

Pairwise Granger Causality Tests
Date: 02/21/23 Time: 21:53
Sample: 1101

Lags: 30

Null Hypothesis: Obs F-Statistic Prob.

D(FFR) does not Granger Cause D(USD) 70

0.34849 0.9856
D(USD) does not Granger Cause D(FFR)

0.59817 0.8599
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M3NN -1 VeI 3 15zaualsu (Dummy Variables) Tast1U31a99 ARDL

(Auto — Regressive Distributed Lagged)

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GOLD) 0.839974 1.440153 0.583253 0.5605
LOG(WTI) -1.651627 0.899676  -1.835801 0.0681
LOG(SP) 5.162553 7.507795 0.687626 0.4926
LOG(DJ)* -13.70176 5.148110 -2.661514 0.0085
LOG(ND) 9.672932 5.349955 1.808040 0.0724
UsD -0.041333 0.017206  -2.402247 0.0174
W1LOG(GOLD)* -8.678762 2.568895 -3.378403 0.0009
W2LOG(WTI) 0.004604 0.010598 0.434460 0.6645
WA4LOG(SP) -11.12353 8.036848  -1.384066 0.1682
W5LOG(DJ)* 14.43679 4.022282 3.589204 0.0004
W6LOG(ND) 0.232949 5.725126 0.040689 0.9676
W7USD 0.008235 0.026687 0.308596 0.7580
C 13.10867 9.471923 1.383951 0.1682

EC = LOGBTC - (9.6729*LOGND + 5.1626*LOGSP -13.7018*LOGDJ +

0.8400*LOGGOLD -0.0413*USD -1.6516*LOGWTI +
0.2329*WLOGND

-11.1235*WLOGSP + 14.4368*WLOGDJ -8.6788*WLOGGOLD +
0.0082

*WUSD + 0.0046*WLOGWT]I + 13.1087)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(2)
Asymptotic:
n=1000
F-statistic 3.035096 10% 1.76 2.77
k 12 5% 1.98 3.04
2.5% 2.18 3.28
1% 241 3.61
Finite
Sample:
Actual Sample Size 198 n=80
10% -1 -1
5% -1 -1

1% -1 -1
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