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Abstract: The low dimension fractal representation and similarity measure problem with complex volatility
stock indices time series is studied by establishing a low dimension fractal representation on the basis of com-
plex volatility tendency feature. A similarity measure method based on low dimension fractal representation is
put forward to solve this problem. According to the characteristics of the problem, a tendency feature extraction
technology based on dimension reduction is put forward which satisfies the demands of low dimension fractal
representation for volatility tendency feature. Further, this paper establishes a similarity measure method con-
sidering complex volatility tendency feature to classify different types of stock indices time series. The results
of the proposed method and other three similarity measure methods in solving several computational experi-
ments with real data are compared, and the experimental results demonstrate the validity and the accuracy of

the the proposed method.
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Fig. 1 Two opposite trend and simple volatility time series Fig. 2 Two opposite trend and complex volatility time series
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Fig. 3 Four low dimension slope time series with different trends
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Fig. 4 One stock indices time series
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Table 1 ~ Similarity measure distance between series 5 and series 6 by different methods

SYEURBEE B =) B3 B4 Sy BES 5 BL6
YHR[22] 0 0 0 0.003 4 0 0
WHR[26] 0 0 0 0.027 4 0 0
CHR[23] 0 0 0 0 0 0

V'S 0 0 0.007 6 0.029 4 0 0
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Table 3  Similarity measure distance between series 5 and series 7 by different methods
rBURBERS B B2 7 B3 7 B4 78BS 7 B6
Hk[22] 0.014 6 0.001 7 0.021 9 0.018 6 0.016 4 0.000 5

YHR[26] 0 0 0 0 0 0
CHik[23] 0.008 8 0.079 8 0.226 0 0.054 2 0.016 0 0.1715
AL 0.3353 0.3075 0.3489 0.2075 0.320 6 0.298 0
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Table 4 Stock indices time series
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Table 5 The standard classification result

eS| SRR i
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6 VAEMEHEE. LR RHE £ PR L A € KT T B
7 PREREIRTR L. LAEREIRIR AL, L REUR IR &L DU B D9 3 R

R6 KNFEREXIIER
Table 6 The classification result for the proposed method
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i=11<5<k

Sim(C, C") = - (6)
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Table 7 The results of contrast by 4 different methods

HR[22] SCHR[26] HR[23] A

Sim(C, C’) 0.7556 0.705 8 0.683 3 0.8510
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