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Colidl d92 g9 (198t yasw (ADF) 5L &‘»U.» - DN | S PEA ST
fa i LcO2 LPRICE LYOLUME |LESTIMATED | LELECTRICITY |  LCPUI
i vaoth.ems. D(LPRICE) has & unit roat Mean 6.028796  0.766584 16.50234 = 4573186 1.898385 5312811
Exogenous: Constant Median 6026122 9812388 16.30084 | 4.353012 1.923145 5337701
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Maximurn 6.042609 11.02369 24.50061 5.320546 2.367464 6.0192096
Minimum 6013104 8142412 14.41435 | 3848712 1.106845 4548914
- Ctaticti * Std. Dev. 0007660 0821053 2106236 | 0452834 0.342016 0319696
+tatistic Prab. Skewness -0119168 | -0.104033 2149087 | 0.411844 -0.485624 -0.450832
Kurtosis 2306020 1.852556 8192272 | 1.850534 2.487252 3207518
Augmented Dickey-Fuller test statistic -5.133674 00001
Test critical values: 1% level -3.5811582 Jargue-Bera 1.374390 2,718838 90.86799 4000125 2.412468 1.803032
5% level -2.926622 Probability 0.502985 0.256681 0.000000 0135327 0.299322 0405954
10% level -2601424 Sum 2893822 468.7960 7921123 | 219.5128 91.12250 255.0148
5um Sg. Dev. 0002758 | 31.68401 2085028 | 9642024 5.497831 4.803650
*Mackinnon {1996) one-sided p-values.
Observations 48 48 48 48 48 48
Augmented Dickey-Fuller Test Equation L:. L’Lﬂ - Lﬁ‘ . v ADF | - ;LU
Dependent Variahle: DILPRICE,Z) pre ol g cotal ag2 gy oSl ya ( B [
gztgf)g‘ﬁﬁaggsf‘rf;:sm 2 Mull Hypothesis: D(LPRICE) has a unit root
. . Exogenous: Constant, Linear Trend
Sample (ad;usted‘)‘ 2019m03 2022M1 2 Lag Length: 0 (Automatic - based on SIC, maxlag=9)
Included observations: 46 after adjusiments
-Glatistic Prob*
Yariahle Coefficient Std. Error t-Statistic Prob.
Augmented Dickey-Fuller test statistic -5.485345 0.0002
D{LPRICE(-1Y) -0.748170 0145932 -5133674 0.0000 Test criical values: 1% level -4.170583
C 0.023106 0031128 0.742052 0.4620 5% level -3.510740
10% level -3.185512
R-squared 0.374537 Mean dependent var -0.003084 — -
Adjusted R-squared 0.360383 S.D. dependentvar 0.260489 Mackinnon (1888) ane-sided p-values
S E. ofregression 0.208337 Akaike info criterion -0.256816
Surn souared resid 1.8097387  Schwwarz criterion -0177310 i
. Augmented Dickey-Fuller Test Equation
Log likelihood 7.906774  Hannan-tuinn eriter. -0.227033 Dependent Variable: DILPRICE.2)
F-statistic 26.36461 Durbin-Watson stat 1.963876 Method: Least Squares
ProbiF-statistic) 0.000006 Date: 06/21423 Time: 01:42

Sample (adjusted): 2019M03 2022M12
Included observations: 46 after adjustments

‘:L:. bzl o culidl oy uf_jﬁd‘)-‘-‘“ (ADF) ,Las | &?L'La

Wariahle Coefficient Std. Error t+Statistic Fraoh
MNull Hypothesis: DILPRICE) has a unit root D{LFRICE(1)) -0.823367 0150103 -5.485345 0.0000
Exogenous: Mone C 0121689 0067226 1.810142 00773
Lag Length: 0 (Automatic - based on SIC, maxag=93) @TREND{'Z2019M01")  -0.003818 0.002380 -1.646239 01070
Y " - R-squared 0411676  Mean dependentvar -0.003084
EBtatistic Proh Adjusted R-squared 0384312 5D. dependentvar 0.260489
i S.E. ofregression 0.204403  Akaike info criterion -0.274457
Augmented Dickey-Fuller test statistic -5.106312 0.004aa Sum squared resid 1786557  Schwarz criterion -0.155198
Test crilical values: 1% level -2616203 Log likelihood 9.312517 Hannan-Quinn criter. -0.229782
5% leval -1.948140 F-statistic 16.04451 Durbin-Watson stat 1.850792
10% level 1612320 Prob(F-statistic) 0.000011
*Mackinnon (1996) one-sided p-values.
Culidl 59299 (9950l x> (ADF) jLeis | il
Augmented Dickey-Fuller Test Equation Null Hypothesis: LYOLUME has a unitroot
Dependent variable: DILPRICE,Z) Exogenous: Constant
Method: Least Squares Lag Length: 0 (Automatic - based on SIC, maxlag=4)
Date: 06/21/23 Time: 01:48 -
A t-Statist Prob.*
Sample Gadjusted): 2015M03 202212 st i
Included obserations: 48 after adjustments Augrnented Dickey-Fuller test stafistic 3467872 0.0133
Testcritical values: 1% level -3.6877723
Variable Coeflicient Std. Error 1+ Statistic Prob 5% level -2.925169
10% level -2.600658
D{LPRICE{-1)) -0.731427 0143240 -510B312 0.0000 - -
*Mackinnon (1996) one-sided p-values.
R-sguared 0.366770 Mean dependentvar -0.003084
Adjusted R-squared 0366770 B.D. dependentvar 0.260499 Augrnented Dickey-Fuller Test Equation
S.E. ofregression 0.207294  Akaike info criterion -0.287858 Dependent Variable: D{LVOLUME)
Sum squared resid 1.933687 Schwarz criterion -0.248104 Method: Least Squares
Log likelihood 7.620724  Hannan-Quinn criter. -0.272966 Date: 08/21/23 Time: 01:49
Durhin-¥Watsan stat 1.972595 Sample (adjusted); 2019M02 2022012
Included observations: 47 after adjustments
wariable Coefficient  Std. Emor  t-Stafistic Prob.
LVOLUME-1) -0.423325 0122070 -3.467872 0.0012
o] 6.974603 2.032793 3431041 0.0013
R-squared 0.210888 Mean dependentvar -0.018433
Adjusted R-squared 0193352 5.0 dependent var 1.959502
S.E. of regression 1.758899  Akaike info criterion 4.010011
Surm sguared resid 139.3760 Schwarz critetion 4.088741
Laog likelihood -92.23526 Hannan-Quinn criter 4.039638
F-statistic 12.02614 Durhin-Watson stat 1.825155
FrobiF-statistic) 0.001166
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Null Hypothesis: D(LVOLUME) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Autamatic - hased on 8IC, maxlag=9)

-Siatistic Prob*
Augmented Dickey-Fuller test statistic -6.181522 0.0000
Test critical values: 1% level -4.180911
5% level -3.516623
10% level -3.188259
*Mackinnon (19896) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{LVOLUME, 2)
Method: Least Squares
Date: 06/21/23 Time: 12:20
Sample {adjusted): 2019M05 2022012
Included observations: 44 after adjustments
Variahle Coefficient Std. Error t-Statistic Prah.
D{LYOLUME-1)) -1.619555 0.2619899  -6.181522 0.0000
D{LVOLUME(-1),2) 0.515782 0.209603 2460753 0.0184
D{LYOLUMEE2),2) 0.459493 0.141308 3291717 0.0024
C -0.105796 0.632108  -0167370 0.8679
@TREND('2019M01"  0.001824 0.022184 0.024918 09328
R-squared 0.644435 Mean dependentvar -0.000705
Adjusted R-squared 0.607967 S.D.dependentvar 2983242
S.E. of regression 1.887883 Akaike info criterion 4194133
Sum squared resid 136.0705  Schwarz criterion 4,396882
Log likelihood -87.27093  Hannan-Quinn criter, 4269322
F-statistic 17.67118  Durhin-Watson stat 2042407
Prob(F-statistic) 0.000000

ot 39293 akard! (ADF) jliis | glss

MNull Hypothesis: D{LESTIMATED) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=8)

Mull Hypothesis: DILVYOLUME) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based an SIC, maxlang=3)

tStatistic Prob.*
Augmented Dickey-Fuller test statistic -6.330238 0.0000
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariahle: D{LYOLUME, 2)
Method: Least Squares
Date: 06/21/23 Time:12:24
Sample {adjusted): 201 9M05 2022012
Included ohservations: 44 after adjustments
Variable Coefficient Std. Errar t-Statistic Prah.
DILVOLUME-1)) -1.618008 0255600  -B.330238 0.0000
D{LYOLUME-1),2) 0.515286 0.204535 2.51931 0.0158
D{LWOLUME-2),2) 0.459404 0.137900 3331419 0.0018
R-squared 0.643887 Mean dependentvar -0.000705
Adjusted R-squared 0.626620 SO dependentvar 2.983242
S.E ofregression 1.822805 Akaike info criterion 4 104486
Sum squared resid 136.2423  Schwarz criterion 42261358
Log likelihood -B7.298628 Hannan-Quinn criter, 4.148509
Durbin-Watson stat 2041917

?LG b‘.‘gﬁ‘j ;L.)li.” 3g2>93 u._:.J..\.'L” (ADF)JL}.’L&‘ éil.ﬁ

Mull Hypothesis: D{LESTIMATED) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=9)

t-Statistic Prob*
tStatistic  Prob.*
Augmented Dickey-Fuller test statistic -4.5174930 0.0039
Augmented Dickey-Fuller test statistic -4.057822  0.0027 Testcritical values: 1% level -4.170583
Test critical values: 1% level -3.581152 5% level -3.510740
59 |eve| -2.926R22 10% lewel -3.185512
10% level -2.601424 )
*mackinnon (1996) one-sided p-values.
*MacKinnon (1998) one-sided p-values
Augmented Dickey-Fuller Test Equation
Augmented Dickew-Fuller Test Equation Dependent Variable: DILESTIMATED,2)
Dependent Variable: D(LESTIMATED, 2) gg:gugsmjz‘gsﬁ;ﬁ .
Methadt: Least Squares Sample fadjusted): 2019M03 2022012
Date: DB/21723 Time: 12:23 Included observations: 46 after adjustments
Sample (adjusted); 201903 2022M12 : !
Ineluded observations: £6 afler adjustments Varlable Coefficient  Std Emor  tStatisic  Prob.
Variable Coeficient  Std Brror  +Sfafistic  Prob. DILESTIMATEDG1))  -0.818734  0.181440  -4.517930  0.0000
c 0.073623 0.040735 1.807370 0.0777
DILESTIMATED¢1)  -0742318 0182935 -4.057822  0.0002 @TREND('2019M01")  -0.002850  0.001441 -1.977752  0.0544
C 0.002337 0.019596 0.119283 0.9056
R-zguared 0.332992 Mean dependent var -0.011758
R-squared 0272317  Mean dependent var -0.011756 Adjusted R-squared 0.301968 S.D. dependentvar 0151625
Adjusted R-squared 0.255779  5.D. dependent var 0151625 S.E. ofregression 0126680 Akaike infa criterion 41231315
S.E. of regression 0130804 Akaike info criterion -1 187731 Surm squared resid 0690054 Schwarz criterion 1112056
Sum squared resid 0.752825 Schwarz criterion -1.108225 Log likelihood 3132025 Hannan-Quinn ctiter. -1 186640
Log likelihaod 28.31781  Hannan-Quinn criter. -1.157947 F-statictic 1073349  Durbin-Watson stat 1.789280
F-statistic 16.46592 Durhin-Watson stat 1.783105 Proh(F-statistic) 0.000166
Prob(F-statistic) 0.000200
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Mull Hypothesis: DILESTIMATED] has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

il 39293 5Ly SO &I3lsel (ADF) jLiase | sl

MNull Hypothesis: D{LELECTRCITY) has a unit root
Exogenous: Constant
Lag Length: 0 (Autornatic - based on SIC, maxlag=9)

tStatistic  Prob.* tStatistic  Prob

Augmented Dickey-Fuller test statistic -4.147295  0.0001 Augmented Dickey-F uller tast stafistic -5.849045  0.0000
Test critical values: 1% level 2616203 Testcriical values: 1% level -3.581152
' 5% level 1048140 5% level -2.926622
10% level -1 612320 10% level -2601424

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LESTIMATED,2)
Method: Least Squares

Date: 06/21i23 Time: 12:38

Sample (adjusted) 2019M03 2022M12
Included ohservations: 46 after adjustments

*MacKinnon {1996) one-sided p-values,

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LELECTRCITY,2)
Method: Least Squares

Date: 06/21/23 Time: 12:41

Sample (adjusted): 2019M03 2022M12
Included observations: 46 after adjustments

Wariahle Coefficient Std. Errar +Statistic Proh.
Variable Coeficient  Std. Emor  tStatisic  Proh.
DILELECTRCITY(-1))  -0.870741 0148869 -5.848045  0.0000
D(LESTIMATED(-13)  -0.738451 0178056 -4.147285  0.0001 c 0.017127 0019701 0869315 03894
R-squared 0.272082 Mean dependentvar -0.011756 R-squared 0.437422  Mean dependentvar 0.000800
Adjusted R-squared 0.272082 5.0 dependentvar 0.151625 Adjusted R-sguared 0.424636  5.D. dependent var 0.174382
S.E. of regression 0129363 Akaike info criterion -1.2308g6  S-E. ofregression 0.132273  Akaike info criterion -1.165388
Sum squared resid 0.753068 Schwarz criterion 1191133 Sumsguaredresid 0788834  Schwarz criterion -1.085882
Log likelihood 28.21037  Hannan-Guinn criter, -1.215984 ED% “t?‘el'_'h”““ gi g??gg ga“b'?a'],‘,\??‘”” ”t'“i' 1 ;giggg
i -S1atstic . urbin-vWatson sta .
Durbin-Watson stat 1.788870 ProbiF-statistic) 0.000001

slamsl g il 5929 £L I IMaaol (ADF) jliis | ils
ale
MNull Hypothesis: DILELECTRICITY) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - hased on SIC, maxlag=9)

t-Statistic Proh.*

Augmented Dickey-Fuller test statistic -6.025346 0.0000
Testcritical values 1% level -4.170583
5% level -3.510740
10% level -3.185912

*Mackinnon {18996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependent Variahle: DILELECTRICITY 2)
Method: Least Sguares

Date: 06/21i23 Time: 1317

Sample (adjusted): 2019M03 2022M12
Included ohservations: 46 after adjustments

Watiahle Coefiicient Std. Errar t-Statistic Prob.
D{LELECTRICITY(-1))  -D.901647 0.149642 -6.025348 0.0000
[ 0.064605 0.041517 1.556122 01270
@TREND{'2018M01")  -0.001914 0.001477  -1.296331 02018
R-squared 0458581 Mean dependent var 0.000800
Adjusted R-squared 0433388 5.0, dependentwar 0174382
S.E. ofregressian 0131262  Akaike info criterion -1.160246
Sum squared resid 0.740880 Schwarz criterion -1.040987
Log likelinood 28 ABARE  Hannan-Qlinn criter. -1.1184671
F-statistic 18.21045 Durhin-watson stat 1.846906

Prob(F-statistic) 0.000002
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Mull Hypothesis: DILELECTRICITY) has a unit root

Exogenous: None
Lag Length: 0 (Autornatic - based on 8IC, maxlag=9)

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -5.7999494 0.0000
Testeritical values: 1% level -2616203
5% level -1.948140
10% level -1.612320

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

Augrmented Dickey-Fuller Test Equation
Dependent Variable: DILELECTRICITY, 2}
Method: Least Squares

Date: 06/21/23 Time: 13:21

Sample (adjusted): 2019M03 2022012
Included observations: 46 after adjustments

Yariable Coefiicient Std. Error t-Statistic Prah.
D(LELECTRICITY(-1))  -0.852408 0146867  -5.799984 0.0000
R-squared 0.427759 Mean dependentvar 0.000g00
Adjusted R-squared 0.427758 5.0 dependentwar 0174382
S.E. of regression 0131914  Akaike info criterion -1.191837
Sum squared resid 0.783056 Schwarz criterion -1.152084
Log likelihood 2841225 Hannan-Quinn criter. -1.176944

Durbin-Watson stat 1.938180
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MNull Hypothesis: LCPUI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

FLll dlew @ orddl pue yiga (ADF) sl | sl
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MNull Hypothesis: LCPUI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.* +Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.078015 0.0001 Augmented Dickey-Fuller test statistic -5.321991 0.0004
Test critical values: 1% level -3A87T723 Test critical values: 1% level -4 165756
5% level -2.925169 5% level -3.508508
10% level -2.600658 10% level -3.184230
*MacKinnon (1996) one-sided p-values. "Mackinnon (1996 one-sided p-values.
Augrmented Dickey-Fuller Test Eguation Augmented Dickey-Fuller Test Equation
Dependent Yariable: DLCPUI Dependent Variable: D{LCPUI)
Method: Least Squares Method: Least Equares
Date: 06/21/23 Time: 13:26 Date: 0B/21/23 Time: 13:31
Sample (adjusted): 2010M02 2022M1 2 :Salmgled(agjustectl_). 2“_137“"%2 202{{?””12 X
Included ohservations: 47 after adjustments neluded observatlons: 47 afier aglusiments
\atiable Coefiicient Stel. Errar t-Statistic Prob. \ariable Coeflicient Std. Errar tStatistic Frab.
LCPUIET) 0728447 0143451 5078016 0.0000 HERRIED aren  Lymmes samaw o oo
© 3.869122 0763575 5067115 0.0000 @TREND('2019M01")  0.004873  0.003485  1.406222  0.1667
R-squarad 0.364283  Mean dependentvar -0.001324 R-squared 0.391625 Mean dependentvar -0.001324
Adjusted R-squared 0.350156 5.D. dependentvar 0.389993 Adjusted R-squared 0363872 S.D. dependent var 0.339998
5.E. ofregraasion 0314389 Akaike info criterion 0.565250 5.E. of regression 0.311029  Akaike info criterion 0.563841
Sum sguared resid 4.447820  Schwarz criterion 0.643980 Sum squared resid 4256522 Schwarz criterion 0.681936
Log likelihood -11.28337  Hannan-Quinn criter, 0.594876 Log likelihond -10.25027  Hannan-Quinn criter. 0.608231
F-statistic 25.78624 - Durbin-Watson stat 2021722 F-statistic 1416190 Durbin-Watson stat 1.988549
Frob{F-statistic) 0.000007 Prob(F-statistic) 0.000018

Q9 'Cl.zlt Awlow ‘3 onadl pus pdoga (ADF) ,Las | @Lu
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Null Hypothesis: DILCPUI has a unit root
Exogenous: Mone
Lag Lenath: 0 (Automatic - based on SIC, maxlag=3)

t-Statistic Proh.*
Augmented Dickey-Fuller test statistic -10.31986 0.0000
Test critical values: 1% level -2616203
5% level -1.948140
10% level -1.612320
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: DILCPUIL2)
Method: Least Squares
Date: 06721723 Time: 13:35
Sample (adjusted): 2018M03 2022012
Included observations: 46 after adjustments
Wariahle Coefficient Std. Error t-Statistic Frob.
D{LCPUI-1)) -1.403190 0.135970 -10.31986 0.0000
R-squared 0.702934 nean dependent var -0.007080
Adjusted R-squared 0.702934 S.D.dependentvar 0.659360
S.E. of regression 0.359376 Akaike info criterion 0.812604
Sum sguared resid 5.811798  Schwarz criterion 0.852357
Log likelihood -17.68989  Hannan-Quinn criter. 0.827496
Durbin-Watson stat 2.081346
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Mull Hypothesis: DILC02) has a unit root
Exogenous: Constant
Lag Length: 8 {Automatic - hased on SIC, maxlag=9)

t-Etatistic Prab.*
Augmented Dickey-Fuller test statistic -7.080247 0.0000
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
*Mackinnan (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{LC0O2,2)
Method: Least Sguares
Date: 06/21/23 Time: 13:45
Sample (adjusted): 2019M12 2022M12
Included ohservations: 37 after adjustments
Yariable Coefiicient Std. Errar t-Statistic Proh.
D{LCO2{-13) -9.738669 0810518 -7.080247 0.0000
D{LCO2{-1),2) 4335928 0.659994 B.563644 0.0000
DiLCO2(-20.2) 4.010535 0.590867 B.787547 0.0000
D{LCO2{-3),2) 3.505194 0.559204 6.268187 0.0000
D{LCO2(-4),2) 2.993556 0497233 5.020430 0.0000
D{LCO2{-8),2) 2.457871 0.411046 5.979556 0.0000
D{LCO2(-6),2) 1.963331 0.327691 5991405 0.0000
DiLCO2t-70.2) 1.645578 0.269577 5.104295 0.0000
D{LCO2(-8),2) 1117588 0.229678 4.865886 0.0000
DiLCO2t-9),2) 0.520155 0188513 2.759257 0.0105
C 0.002633 0.000416 6.331200 0.0000
R-squared 0.874524 Mean dependent var -2 11E-04
Adjusted R-squared 0.826265 S.D. dependentvar 0.002540
S.E. of regression 0.001083 Akaike info criterion -10.62141
Sum squared resid 2.92E-05 Schwarz criterion -10.14249
Log likelihood 207.4961 Hannan-Quinn criter. -10.45257
F-statistic 1812117 Durbin-Watson stat 2286139
ProbiF-statistic) 0.000000
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Mull Hypothesis: LCOZ2 has a unitroot

Exogenous: Constant, Linear Trend
Lag Length: 7 {Automatic - based on SIC, maxlag=9)
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ple sl g colddl Oguy
Mull Hypothesis: DILCO2) has a unitroot

Exogenous: Mone
Lag Length: 2 {Autamatic - based on SIC, maxlag=9)

t-Statistic Prob* -Statistic Prob.*
Augmented Dickey-Fuller test statistic 7463188 0.0000 Augmented Dickey-Fuller test statistic 4839327 0.0000
Test criical values: 1% level -4.205004 Test crifical values: 1% level 2618579
5% level -3526609 5% lavel -1.348405
10% level 19487 10% level -1.612135
“Mackinnon (1996) one-sided p-values. *Mackinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: DILCO2) Augmented Dickey-Fuller Test Equation
Method: Least Squa.res Dependent Variakle: DILCOZ2,2)
Date: 0B/21/23 Tirrie: 13:55 Method: Least Squares
Sample (adjustedy: 2019M09 2022M12 Date: 0BI21/23 Time: 13:59
Included observations: 40 after adjustments Sample (adjusted): 2018M05 2022012
Included ohsemvations: 44 after adjustments
Yatiable Coefficient Stdl. Error -Statistic Praob.
Yariable Coefiicient Std. Error t-Statistic Prob.
LCO2{-1} -1.858388 0.243007  -7.463198 0.0000
DILCO2{1)) 1.507833 0154044 9.788300 0.0000 DILCO2(-1)) -0.629458 0127438  -4.939327 0.0000
DILCO2{-21) 1.255426 0.218791 5.738018 0.0000 DLCO2{-1),2) 0.505189 0130410 3.873848 0.0004
D{LCO2{-3)) 0.8911498 0.201864 4.414854 0.0001 DILCO2{-2),2) 0.274637 01458443 1.837737 00734
DLCO2{-4)) 0.770808 0175626 4.380492 0.0001
DLCO2{-5)) 0.609303 0146144 4168184 0.0002 R-squared 0.418836 Mean dependent var 3.38E-06
D{LCO2(-B)) 0.538348 0.131304 4100021 0.0003 Adjusted R-souared 0.390487 S.D. dependentvar 0.002645
DILCOZ(-7)) 0.485770 0.157077 3.082558 0.0043 S.E. of regression 0.002065 Akaike info criterion -8.461815
c 1118087 1488033  7.463698  0.0000 Surn squared resid 0.000176  Schwarz criterion -9.340165
@TREND("2019M01%)  0.000847 0000115  7.358448  0.0000 Log likelihood 211.1599  Hannan-Quinn criter, -9.416701
Durbin-\Watson stat 2.082888
R-squared 0.8904235 Mean dependent var 0.000529
Adjusted R-squared 0.875506 S.D. dependentvar 0.003169
S.E. ofregrassion 0.001118  Akaike info criterion -10.64224 . - wl & oo - .
Surn squared resid 375E-05  Schwarz criterian -10.12002 bl wld f’-‘-“-)‘-.“—"‘ Sl e
Log likelihood 220.8447 Hannan-Quinn criter, -10.38957
F-statistic 3147414  DurhinYWatson stat 1952666 Heteroskedasticity Test: Breusch-Pagan-Godfrey
PrabiF-statisticy 0.000000 Null hypothesis: Homoskedasticity
F-statistic 0807595 Prob. F(5,42) 05508
- P - . Obs*R-sguared 4.210064 Prob. Chi-Square(s) 05196
(VIF) ug',‘-l-l-“ ﬁ&ﬂ-’ ‘,LGLQ Hl?)m Scaled explained S5 2754559  Prob. Chi-Sguareis) 07378
Variance Inflation Factors
Date: 06/26/23 Time: 18:22 Test Equation:
Sample: 2019M01 2022M12 Dependent Variahle: RESID*2
Included observations: 48 Method: Least Squares
Date: 06/26/23 Tirme: 18:23
) Sarnple: 2018M01 2022M12
_ Coeﬁ'lment Uncentered  Centered Included observations- 48
Variable Yariance VIF VIF
Wariable Coeficient  Std.Error  tStatistic  Proh.
LPRICE 6.46E-06 8746164 6.010853
LVOLUME 207E-07 8071767  1.267289 ¢ 0000243 0.000185 1475410 04476
e e amew deem oo
LELECTRICITY 274E-05 1437369 4.427533 LESTIMATED 53SE-06 260505  0.205453  0.8382
LCPUI 8.40E-06 335.3932 1.184946 LELECTRICITY 491E-05  3.57E-05 1.376525 01760
C 0.000584 8227422 MNA LCPUI 226E-06  1.98E-05 0114497 00094
R-stuared 0087710  Mean dependent var 2.98E-05
- - . (e Adjusted R-squared -0.020886  S.D. dependentvar 3.94E-05
(CUSUM) §lgd ST U1 §goma sl | il SE ofregrassion 39BE-05 Akaike Info critarion -17.30966
- - Sum squared resid E.B5SE-08 Schwarz criterion -17.07576
Lag likelihaod 421.4318  Hannan-Quinn criter. -17.22127
20 F-statistic 0.807585 Durhin-Watson stat 0.862067
15 . Prob(F-statistic) 0560818
10 EEE e
R T
I
5 -
-10 e
-15 i -
=20
Il i IV I L 1Y I [l v
2020 2021 2022
— CUSUM - 5% Significance
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ARDL Errar Correction Regression
Dependent Variahle: D(LCO2)
Selected Model: ARDL(3, 1,2,0,1,0)

F-Bounds Test

c.:}n.su KPRES) @@AJL.LL&| é'l.?.'

Mull Hypothesis: No levels relationship

Case 2 Restricted Constant and Mo Trend Test Statistic Yalue Signif. I{m 11
Date: 0711823 Time: 07:51
Sarnple; 2019M01 2022012 Asymptotic: n=1000
Included observations: 45 F-statistic 3417647 10% 208 3
k 5 5% 239 338
ECM Regression 25% 27 373
Case 2 Restricted Constant and Mo Trend 1% 306 415
Yariahle Coefficient Stdl. Errar t-Etatistic Prob. Actual Sample Size 45 Finite Sample; n=45
10% 2276 3.297
DILCO2(-13) 0.829199 0100412 §.267952 0.0000 5%, 2604 25320
D{LCO2(-2)) -0.282395 0103341 -2.829407 0.0080 1% 3'574 5.019
D{LPRICE) 0.002670 0.001142 2338470 0.0258 |
D{LVOLUME) -0.000213 0.000117  -1.813687 0.0791
D{LVOLUMEE1)) 0.000455 0.000117 3.890927 0.0008 .
DLELECTRICITY) 0002270 0001865 1217256 02324 Jogladl oY1 § &l il | pods
CointEq-1)* -0.183989 0.034519  -5.330028 0.0000 - -
Levels Equation
Case 2: Restricted Constant and Mo Trend
ey Atsn sLis | il
° 7 SN g Yariable Coefficient Std. Errar t-Statistic Prob.
Pairwise Granger Causality Tests
Date: UE:’UZJB Time: 16:55 LPRICE -0.008516 0007363  -1.292262 0.2055
f:“;‘?‘; 2018M01 2022012 LVOLUME -0.000441 0001148 -0.383789  0.7037
Y LESTIMATED 0.007096 0.006764 1.049043 0.3020
Mull Hypothesis: Obs  F-Statistic Frob. LELECTRICITY 0.039558 00173874 2.213223 0.0341
LCPUI -0.008699 0005503 -1.580761 01232
LPRICE does not Granger Cause LCO2 48 470176 0.0145 c 5.067348 0.060437 100.3918 0.0000
LCOZ does not Granger Cause LPRICE 018742 08298
LVOLUME does not Granger Cause LCO2 46 431141 0.0200 EC:LCOZ,- (—EI.[IDEIS*LPRICE-D.[IDPei*LVOLUME + 0.0071*LESTIMATED +
LCO2 does not Granger Cause LVOLUME 021893 08035 0.0396"LELECTRICITY -0.00877LCPUI + 6.0673)
LESTIMATED does not Granger Cause LCO2 46 6.31486 0.0041
LCO2 does not Granger Cause LESTIMATED 0.66948 05175 R - e
Jarque-Bera _agdall asi ol las | msilis
LELECTRICITY does not Granger Cause LCO2 46 963432 0.0004 =
LCO2 does not Granger Cause LELECTRICITY 0.44826  0.6412 12 F————
Sample 2019M01 2022M12
LCPUI does not Granger Gause LGOZ 46 333728 00454 1o Obsetvations 48
LCO2 does not Granger Cause LCPUI 0.22189 0.8020
g Mean -167e-16
LYOLUME does not Granger Cause LPRICE 46 220508 01231 Median 0.000688
LPRICE does not Granger Cause LYOLUME 030499 07388 5 Maimum  0.010760
4 Minimum -0.013423
LESTIMATED does not Granger Cause LPRICE 46 1.BB255 0.2022 Std. Dev. 0.005517
LPRICE does not Granger Cause LESTIMATED 314601 0.0536 3 . e
urtosis
LELECTRICITY does not Granger Cause LPRICE 46 221458 04221 o I . o S,
LPRICE does not Granger Cause LELECTRICITY 101414 0.0003 0015 -0.010 -0.005 0.000 0.005 0010 m‘;amw 07638750
LCPUI does not Granger Gause LPRICE 46 021893 0.8043
LPRICE does not Granger Cause LCPUI 155318 0.2238 - - - e e
&‘3.5.” ‘-‘L"‘J'L @S‘;\." WJL"""‘ @Lu
LESTIMATED does not Granger Cause LYOLUME 46 0.13683 0.8725 - -
LVOLUME does not Granger Cause LESTIMATED 1.04386 0.1561 (CUSUM Of Squares)
LELECTRICITY does not Granger Cause LWOLUME 46 0.33835 0.7149
LYOLUME does not Granger Cause LELECTRICITY 133766 0.2737 14
LCPUI does not Granger Cause LYOLUME 45 0.05051  0.9508 12 e
LYOLUME does not Granger Cause LCPU| 0.19634 0.8221 10 T
LELECTRICITY does not Granger Cause LESTIMATED 48 0.00497 0.9950 078 o /7—/
LESTIMATED does not Granger Cause LELECTRICITY 3.20621 0.0508 B . T =
LOPUI does nat Granger Cause LESTIMATED 46 058871 05079 08 B e
LESTIMATED does naot Granger Cause LCPUI 302402 0.0596 04 — - — [
LCFUI does not Granger Cause LELECTRICITY 46 1.13000 0.3329 02 e
LELECTRICITY does not Granger Cause LCPUI 1.66390 02019 0.0 f_,___/g' - .
-04
Il Il v Il I IV | Il ] IV
2020 2021 2022
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ABSTRACT

This research aims to study and know the impact of Bitcoin and its impact on the environment.
In addition to reviewing the theoretical aspect of Bitcoin and the impact of carbon dioxide in the
atmosphere. Several variables were also taken into consideration to study the impact accurately, during a
period 2018-2022 monthly.

The study also touched on measuring the environmental impact through the emission of carbon
dioxide into the atmosphere, while the other study variables included several factors such as the price of

Bitcoin, the size of Bitcoin, mining, electricity consumption, and the climate policy uncertainty index.

The study relied on time series. The study also followed the Autoregressive Distributed Lag (ARDL)
methodology, in addition to Granger causality. The results of the study concluded that there is a negative
impact of Bitcoin on the environment through the existence of a complementary relationship between the

variables. There is also a unidirectional causal relationship between them.

In addition, the study highlights the importance of replacing electricity consumption with renewable
energies that are not harmful to the environment to reduce carbon dioxide emissions, which thus negatively

affects the environment.

Ke)/words: Cryptocurrencies, Environment, Bitcoin, Mining, CO2.
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