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Fig. 1 Bitcoin prices during Aug.5th,2013 to Apr.21st,2020
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Table 1 Summary descriptive statistics for returns
Akt ¥E brifE 2 T (353 J-B ADF Hurst
AR 0.001 705 0. 043 245 0. 571 677 15. 433 166 15926.9*** -50.335"** 0.464 3
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Table 2 Out-of-sample test result of references

KM Wi/ %  brf  HER
TR (LU ) -0.0857 0.0423 -0.0203
TR (GRFR M) -0.2058 0.0542 -0.0380
TR (BT ) -0.2998 0.0549 -0.0546

Ly -0.1971 0.0463 -0.0426

M-V #E% -0.118 6  0.0424 -0.0280

Mean-CVaR 0% (B A5/KF 90%) -0.1263  0.0424 -0.029 8
Mean-CVaR 5§ (B fF57KFE95%) -0.1238 0.0423 -0.029 3

R3 IHERBFHERBERIMBER

Table 3 Out-of-sample test result of fractal portfolio strategies

Mean-DCCA &

EMD-Mean-DCCA 3%

EMD-Mean-MF-DCCA 0%

Rl Wi 28/ %o bR 22 HE R W5 28/ %o i 22 HE W5 2/ %o i 22 HE R
50 -0. 857 0.042 3 -0.020 3 -0.458 0.030 7 -0.014 9 -0.502 0.030 0 -0.016 7
100 -0.871 0.042 3 -0.020 6 -0.454 0.030 7 -0.014 8 -0.437 0.030 6 -0.014 3
150 -0. 857 0.042 3 -0.020 3 -0.462 0.030 7 -0.0151 -0.399 0.030 4 -0.013 2
200 -0.897 0.042 1 -0.021 3 -0.749 0.029 9 -0.0251 -0.298 0.029 3 -0.010 2
250 -0. 866 0.042 3 -0.020 5 -0.434 0.030 8 -0.014 1 -0.511 0.030 0 -0.017 1
300 -0.851 0.042 2 -0.020 2 -0.421 0.030 7 -0.0137 -0.502 0.030 3 -0.016 6
350 -0. 836 0.042 6 -0.0196 -0.726 0.030 5 -0.023 8 -0.518 0.030 6 -0.016 9
400 -0. 868 0.042 3 -0.020 5 -0.766 0.030 7 -0.0250 -0.458 0.029 9 -0.015 4
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Table 4 Out-of-sample test result of references

W KR/ % bz HEHE
BT R (LT ) 0.1433  0.0423 0.0339
TG (GERTR ) 0.0484  0.0532 0.009 1
BT b7 SR (i T ) -0.1201  0.0431 -0.0279

SR SR 0.0239 0.0431 0.0055

M-V 3 m 0.1039  0.0413 0.0252

Mean-CVaR & (B HGKF90%) 0.1002  0.0414 0.0242
Mean-CVaR K& (B HEKFE95%) 0.0956  0.0414 0.023 1
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Table 5  Out-of-sample test result of fractal portfolio strategies

Mean-DCCA Mg

EMD-Mean-DCCA 3%

EMD-Mean-MF-DCCA 0%

Wi 2/ % b 22 HA AR Wi 2/ % i 22 HAR WEER/ % i 22 AR
50 0.143 3 0.042 3 0.0339 0.152 4 0.042 6 0.035 8 0.1559 0.042°5 0.036 8
100 0.142 6 0.042 2 0.033 8 0.142°5 0.042 3 0.033 8 0.142°5 0.042 3 0.033 8
150 0.143 3 0.042 3 0.0339 0.1456 0.042 3 0.034 4 0.146 4 0.042 3 0.034 6
200 0.141 8 0.042 3 0.033 6 0.143 7 0.042 3 0.034 0 0.143 7 0.042 3 0.034 0
250 0.143 5 0.042 3 0.0339 0.143 9 0.042 3 0.034 0 0.1517 0.042 7 0.0356
300 0.147 6 0.042 3 0.034 9 0.169 1 0.042 1 0.040 2 0.180 8 0.042 2 0.042 8
350 0.122 4 0.042 3 0.029 0 0.093 1 0.042 0 0.022 2 0.1311 0.041 6 0.0315
400 0.127 4 0.041 8 0.030 3 0.080 7 0.041 0 0.0197 0.110 1 0.0415 0.026 5
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Abstract The Empirical Mode Decomposition ( EMD) denoising and Multifractal Detrended Cross-Correlation
Analysis (MF-DCCA) have been combined to address the shortcomings of traditional portfolio models ,thus a multi-
ple fractal portfolio model under EMD denoising and MF-DCCA is proposed in this paper.The new model , abbrevia-
ted as EMD-Mean-MF-DCCA ,is applied to a highly speculative cryptocurrency portfolio, which is then verified by
out-of-sample test and analysis with rolling window technique.The results show that whether the cryptocurrency price
is on upward or downward trend, the proposed EMD-Mean-MF-DCCA is significantly optimized in terms of profit-
ability and Sharpe ratio compared with traditional portfolio models and non-denoised fractal portfolio models. Moreo-
ver,the portfolio investment scheme under the new model has better risk resistance capability when the price of
cryptocurrency falls sharply.

Key words cryptocurrency ; portfolio ; fractal ; empirical mode decomposition ( EMD ) ; denoising ; EMD-Mean-MF-
DCCA model



