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APPENDICES 
 
Appendix 1: Descriptive Statistics 

 

Appendix 2: Correlations 

 

Appendix 3: Augmented Dickey Fuller Unit Root Tests 

 
Bitcoin Returns 

 

 

 

 

Date: 06/08/21   Time: 21:46
Sample: 9/01/2016 3/31/2021

BITCOIN_RETURN ETHEREUM_RETURN RIPPLE_RETURN LITECOIN_RETURN INFLATION CHANGE_EXC IHSG_RETURN
 Mean  0.004147  0.004249  0.005805  0.003307  0.000983  8.51E-05  0.000153
 Median  0.002795  0.000000 -0.001977 -0.001601  0.001053  0.000000  0.000559
 Maximum  0.255586  0.295115  0.855803  0.834884  0.001457  0.045671  0.101906
 Minimum -0.391816 -0.445472 -0.479512 -0.385396  0.000440 -0.027460 -0.065787
 Std. Dev.  0.044308  0.058642  0.081635  0.068666  0.000263  0.004066  0.010760
 Skewness -0.199814  0.178050  2.517248  2.794117 -0.694187  1.492129  0.108039
 Kurtosis  11.13810  8.299465  24.04662  30.69929  2.736756  30.64583  14.11640
 Jarque-Bera  3305.584  1404.679  23317.76  39757.60  99.42788  37822.24  5717.472
 Probability  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000
 Sum  4.955485  5.077452  6.936525  3.952273  1.174433  0.099866  0.169721

Correlation

BITCOIN_RETURN ETHEREUM_RETURN RIPPLE_RETURN LITECOIN_RETURN INFLATION CHANGE_EXC IHSG_RETURN
BITCOIN_RETURN  1.000000  0.652291  0.380423  0.609061 -0.008824  0.043734  0.009269

ETHEREUM_RETURN  0.652291  1.000000  0.454405  0.609004  0.024767  0.011516  0.022497
RIPPLE_RETURN  0.380423  0.454405  1.000000  0.428424  0.061122 -0.011768  0.065051

LITECOIN_RETURN  0.609061  0.609004  0.428424  1.000000  0.020544  0.013488  0.026779
INFLATION -0.008824  0.024767  0.061122  0.020544  1.000000  0.022371 -0.026150

CHANGE_EXC  0.043734  0.011516 -0.011768  0.013488  0.022371  1.000000 -0.449657
IHSG_RETURN  0.009269  0.022497  0.065051  0.026779 -0.026150 -0.449657  1.000000

Augmented Dickey-Fuller Unit Root Test on BITCOIN_RETURN

Null Hypothesis: BITCOIN_RETURN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=22)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -35.49173  0.0000
Test critical values: 1% level -3.435613

5% level -2.863752
10% level -2.567998

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BITCOIN_RETURN)
Method: Least Squares
Date: 06/08/21   Time: 21:50
Sample (adjusted): 9/02/2016 3/31/2021
Included observations: 1194 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
BITCOIN_RETURN(-1) -1.027591 0.028953 -35.49173 0.0000

C 0.004268 0.001288 3.312166 0.0010
R-squared 0.513799     Mean dependent var 2.66E-06
Adjusted R-squared 0.513392     S.D. dependent var 0.063546
S.E. of regression 0.044328     Akaike info criterion -3.392729
Sum squared resid 2.342241     Schwarz criterion -3.384211
Log likelihood 2027.459     Hannan-Quinn criter. -3.389520
F-statistic 1259.663     Durbin-Watson stat 1.998940
Prob(F-statistic) 0.000000
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Ethereum Returns 

 

Ripple Returns 

 

 

 

 

 

 

 

Augmented Dickey-Fuller Unit Root Test on ETHEREUM_RETURN

Null Hypothesis: ETHEREUM_RETURN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=22)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -34.00306  0.0000
Test critical values: 1% level -3.435613

5% level -2.863752
10% level -2.567998

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ETHEREUM_RETURN)
Method: Least Squares
Date: 06/08/21   Time: 21:50
Sample (adjusted): 9/02/2016 3/31/2021
Included observations: 1194 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
ETHEREUM_RETURN(- -0.984666 0.028958 -34.00306 0.0000

C 0.004145 0.001702 2.435168 0.0150
R-squared 0.492379     Mean dependent var -7.47E-06
Adjusted R-squared 0.491953     S.D. dependent var 0.082311
S.E. of regression 0.058669     Akaike info criterion -2.832130
Sum squared resid 4.102953     Schwarz criterion -2.823612
Log likelihood 1692.782     Hannan-Quinn criter. -2.828921
F-statistic 1156.208     Durbin-Watson stat 1.999190
Prob(F-statistic) 0.000000

Augmented Dickey-Fuller Unit Root Test on RIPPLE_RETURN

Null Hypothesis: RIPPLE_RETURN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=22)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -33.36729  0.0000
Test critical values: 1% level -3.435613

5% level -2.863752
10% level -2.567998

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RIPPLE_RETURN)
Method: Least Squares
Date: 06/08/21   Time: 21:51
Sample (adjusted): 9/02/2016 3/31/2021
Included observations: 1194 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
RIPPLE_RETURN(-1) -0.965886 0.028947 -33.36729 0.0000

C 0.005619 0.002369 2.371688 0.0179
R-squared 0.482948     Mean dependent var 1.79E-05
Adjusted R-squared 0.482514     S.D. dependent var 0.113510
S.E. of regression 0.081655     Akaike info criterion -2.170948
Sum squared resid 7.947752     Schwarz criterion -2.162430
Log likelihood 1298.056     Hannan-Quinn criter. -2.167739
F-statistic 1113.376     Durbin-Watson stat 2.003781
Prob(F-statistic) 0.000000
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Litecoin Returns 

 

Change Exchange Rate 

 

 

 

 

Augmented Dickey-Fuller Unit Root Test on LITECOIN_RETURN

Null Hypothesis: LITECOIN_RETURN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=22)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -33.50022  0.0000
Test critical values: 1% level -3.435613

5% level -2.863752
10% level -2.567998

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LITECOIN_RETURN)
Method: Least Squares
Date: 06/08/21   Time: 21:51
Sample (adjusted): 9/02/2016 3/31/2021
Included observations: 1194 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
LITECOIN_RETURN(- -0.969813 0.028949 -33.50022 0.0000

C 0.003228 0.001990 1.622097 0.1050
R-squared 0.484934     Mean dependent var 2.17E-05
Adjusted R-squared 0.484502     S.D. dependent var 0.095669
S.E. of regression 0.068689     Akaike info criterion -2.516789
Sum squared resid 5.624030     Schwarz criterion -2.508271
Log likelihood 1504.523     Hannan-Quinn criter. -2.513579
F-statistic 1122.265     Durbin-Watson stat 2.000446
Prob(F-statistic) 0.000000

Augmented Dickey-Fuller Unit Root Test on CHANGE_EXC

Null Hypothesis: CHANGE_EXC has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=22)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -11.45639  0.0000
Test critical values: 1% level -3.436004

5% level -2.863925
10% level -2.568091

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CHANGE_EXC)
Method: Least Squares
Date: 06/08/21   Time: 21:52
Sample (adjusted): 9/07/2016 3/31/2021
Included observations: 1114 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
CHANGE_EXC(-1) -0.582010 0.050802 -11.45639 0.0000

D(CHANGE_EXC(-1)) -0.271340 0.047927 -5.661471 0.0000
D(CHANGE_EXC(-2)) -0.039983 0.041448 -0.964663 0.3349
D(CHANGE_EXC(-3)) -0.131711 0.032177 -4.093396 0.0000

C 0.000130 0.000110 1.180568 0.2380
R-squared 0.443737     Mean dependent var -2.06E-05
Adjusted R-squared 0.441730     S.D. dependent var 0.004897
S.E. of regression 0.003659     Akaike info criterion -8.378696
Sum squared resid 0.014849     Schwarz criterion -8.356184
Log likelihood 4671.934     Hannan-Quinn criter. -8.370185
F-statistic 221.1650     Durbin-Watson stat 1.928966
Prob(F-statistic) 0.000000
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IHSG Returns 

 

 

Augmented Dickey-Fuller Unit Root Test on IHSG_RETURN

Null Hypothesis: IHSG_RETURN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=21)

t-Statistic   Prob.*
Augmented Dickey-Fuller test statistic -31.88545  0.0000
Test critical values: 1% level -3.436354

5% level -2.864079
10% level -2.568174

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IHSG_RETURN)
Method: Least Squares
Date: 06/08/21   Time: 21:53
Sample (adjusted): 9/02/2016 3/31/2021
Included observations: 1051 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  
IHSG_RETURN(-1) -0.933417 0.029274 -31.88545 0.0000

C -2.72E-05 0.000317 -0.085841 0.9316
R-squared 0.492177     Mean dependent var -0.000107
Adjusted R-squared 0.491693     S.D. dependent var 0.014414
S.E. of regression 0.010277     Akaike info criterion -6.315999
Sum squared resid 0.110783     Schwarz criterion -6.306565
Log likelihood 3321.057     Hannan-Quinn criter. -6.312422
F-statistic 1016.682     Durbin-Watson stat 2.078719
Prob(F-statistic) 0.000000
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Appendix 4: Granger Causality 

 

 

 

Pairwise Granger Causality Tests
Date: 06/08/21   Time: 21:48
Sample: 9/01/2016 3/31/2021
Lags: 5
 Null Hypothesis: Obs F-Statistic Prob. 
 ETHEREUM_RETURN does not Granger Cause BITCOIN_RETURN  1190  1.53045 0.1774
 BITCOIN_RETURN does not Granger Cause ETHEREUM_RETURN  2.66229 0.0211
 RIPPLE_RETURN does not Granger Cause BITCOIN_RETURN  1190  0.86006 0.5074
 BITCOIN_RETURN does not Granger Cause RIPPLE_RETURN  2.89816 0.0131
 LITECOIN_RETURN does not Granger Cause BITCOIN_RETURN  1190  0.56875 0.7240
 BITCOIN_RETURN does not Granger Cause LITECOIN_RETURN  5.76795 3.E-05
 INFLATION does not Granger Cause BITCOIN_RETURN  1190  0.35158 0.8814
 BITCOIN_RETURN does not Granger Cause INFLATION  0.47532 0.7949
 CHANGE_EXC does not Granger Cause BITCOIN_RETURN  1102  2.59867 0.0240
 BITCOIN_RETURN does not Granger Cause CHANGE_EXC  5.55310 5.E-05
 IHSG_RETURN does not Granger Cause BITCOIN_RETURN  851  0.59564 0.7033
 BITCOIN_RETURN does not Granger Cause IHSG_RETURN  1.76255 0.1181
 RIPPLE_RETURN does not Granger Cause ETHEREUM_RETURN  1190  1.21208 0.3011
 ETHEREUM_RETURN does not Granger Cause RIPPLE_RETURN  1.68048 0.1363
 LITECOIN_RETURN does not Granger Cause ETHEREUM_RETURN  1190  0.45130 0.8125
 ETHEREUM_RETURN does not Granger Cause LITECOIN_RETURN  0.86750 0.5023
 INFLATION does not Granger Cause ETHEREUM_RETURN  1190  1.32175 0.2522
 ETHEREUM_RETURN does not Granger Cause INFLATION  0.23051 0.9493
 CHANGE_EXC does not Granger Cause ETHEREUM_RETURN  1102  1.26881 0.2750
 ETHEREUM_RETURN does not Granger Cause CHANGE_EXC  5.55150 5.E-05
 IHSG_RETURN does not Granger Cause ETHEREUM_RETURN  851  0.61162 0.6910
 ETHEREUM_RETURN does not Granger Cause IHSG_RETURN  1.33555 0.2469
 LITECOIN_RETURN does not Granger Cause RIPPLE_RETURN  1190  6.88933 2.E-06
 RIPPLE_RETURN does not Granger Cause LITECOIN_RETURN  2.06624 0.0672
 INFLATION does not Granger Cause RIPPLE_RETURN  1190  0.99507 0.4194
 RIPPLE_RETURN does not Granger Cause INFLATION  0.52388 0.7584
 CHANGE_EXC does not Granger Cause RIPPLE_RETURN  1102  0.80831 0.5437
 RIPPLE_RETURN does not Granger Cause CHANGE_EXC  1.69340 0.1333
 IHSG_RETURN does not Granger Cause RIPPLE_RETURN  851  0.34950 0.8827
 RIPPLE_RETURN does not Granger Cause IHSG_RETURN  0.65452 0.6581
 INFLATION does not Granger Cause LITECOIN_RETURN  1190  2.20504 0.0516
 LITECOIN_RETURN does not Granger Cause INFLATION  2.61829 0.0230
 CHANGE_EXC does not Granger Cause LITECOIN_RETURN  1102  1.32134 0.2525
 LITECOIN_RETURN does not Granger Cause CHANGE_EXC  2.24912 0.0475
 IHSG_RETURN does not Granger Cause LITECOIN_RETURN  851  0.39901 0.8497
 LITECOIN_RETURN does not Granger Cause IHSG_RETURN  1.09370 0.3623
 CHANGE_EXC does not Granger Cause INFLATION  1102  1.05607 0.3833
 INFLATION does not Granger Cause CHANGE_EXC  0.96352 0.4390
 IHSG_RETURN does not Granger Cause INFLATION  851  0.92002 0.4672
 INFLATION does not Granger Cause IHSG_RETURN  0.79772 0.5514
 IHSG_RETURN does not Granger Cause CHANGE_EXC  851  9.58712 7.E-09
 CHANGE_EXC does not Granger Cause IHSG_RETURN  2.28073 0.0449
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Appendix 5: Regression Results 

Model 1 

 

Model 2 

 

Dependent Variable: CHANGE_EXC
Method: Least Squares
Date: 06/07/21   Time: 10:58
Sample: 9/01/2016 3/31/2021
Included observations: 1174

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.000244 0.000469 -0.521080 0.6024

BITCOIN_RETURN 0.006592 0.003788 1.740389 0.0821
ETHEREUM_RETURN -0.001271 0.002916 -0.435847 0.6630

RIPPLE_RETURN -0.001259 0.001683 -0.748291 0.4544
LITECOIN_RETURN -0.000386 0.002369 -0.162820 0.8707

INFLATION 0.319703 0.458520 0.697250 0.4858
R-squared 0.003514     Mean dependent var 8.51E-05
Adjusted R-squared -0.000752     S.D. dependent var 0.004066
S.E. of regression 0.004067     Akaike info criterion -8.166484
Sum squared resid 0.019324     Schwarz criterion -8.140582
Log likelihood 4799.726     Hannan-Quinn criter. -8.156716
F-statistic 0.823749     Durbin-Watson stat 1.630360
Prob(F-statistic) 0.532729

Dependent Variable: IHSG_RETURN
Method: Least Squares
Date: 05/31/21   Time: 09:09
Sample: 9/01/2016 3/31/2021
Included observations: 1110

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.001370 0.001262 1.085755 0.2778

BITCOIN_RETURN -0.006335 0.010174 -0.622680 0.5336
ETHEREUM_RETURN 8.46E-06 0.007877 0.001074 0.9991

RIPPLE_RETURN 0.009352 0.004530 2.064511 0.0392
LITECOIN_RETURN 0.001965 0.006378 0.308077 0.7581

INFLATION -1.271301 1.242213 -1.023416 0.3063
R-squared 0.005546     Mean dependent var 0.000153
Adjusted R-squared 0.001042     S.D. dependent var 0.010760
S.E. of regression 0.010755     Akaike info criterion -6.221585
Sum squared resid 0.127689     Schwarz criterion -6.194492
Log likelihood 3458.980     Hannan-Quinn criter. -6.211340
F-statistic 1.231303     Durbin-Watson stat 1.795454
Prob(F-statistic) 0.292107
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