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Recurrence interval analysis of complex financial systems
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Abstract: This paper uses the methods of complex science,and studies the statistical properties of
probability distribution and memory effect of the recurrence intervals, defined as the intervals be-
tween extreme events in financial markets. Relatively accurate analysis is performed by using vari-
ous goodness-of-fit tests and memory effect detecting methods. The application of the recurrence
interval analysis in financial complex systems is systematically introduced, including the empirical
studies of recurrence intervals of volatilities, realized volatilities, returns and trading volumes.
Based upon this study,we perform a primarily risk estimation for the stock market. Furthermore,
an order driven model is introduced. The dynamics of the recurrence intervals between extreme
events is studied by mimicking the order submission process of the investors in stock markets. This
work may provide a theoretical foundation for the risk estimation and avoiding of extreme events in
the Chinese stock market.
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Tab.1 KS-goodness-of-fit test for the individual stocks in Shanghai and Shenzhen Stock Exchanges
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600026 2 0.010 0.215 600036 2 0.311 0.432
5 0.021 0.011 5 0.086 0.098
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5 0.157 0.184 5 0.709 0. 866
600171 2 0.158 0.286 600428 2 0.004 0.001
5 0.401 0.346 5 0.002 0.007

600550 2 0.226 0.354 600601 2 0 0
5 0.059 0.103 5 0.883 0.130
600602 2 0.995 0.943 600688 2 0.038 0.386
5 0.996 0.592 5 0.188 0.056
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JB S Bt B ¢ KS D Psw
SSEC 3.39 2.20(0.03) 0.29 0.03 0.033 0.000
SZCI 3.33 2.15(0.03) 0.24 0.04 0.010 0.103

600000 4.95 2.78(0.04) 1.30 0.05 0.000 0.058
600009 4.44 2.75(0.04) 1.12 0.02 0.035 0.356
600016 4.86 3.01(0.05) 1.97 0.03 0.016 0.216
600058 5.61 2.95(0.05) 1.87 0.04 0.005 0.098
600060 6.51 3.11€0.07) 2.57 0.03 0.143 0.282
600073 18.36 3.720.21) 28.76 0.03 0.968 0.719
600088 4.97 2.94(0.05) 1.73 0.03 0.023 0.163
600098 10.11 3.65(0.12) 14.33 0.03 0.374 0.519
600100 4.90 2.84(0.04) 1.56 0.05 0.000 0.054
600104 5.15 3.04(0.05) 2.25 0.03 0.006 0.013
000001 9.31 3.23(0.09) 4.94 0.04 0.097 0.650
000002 4.89 2.95(0.05) 1.79 0.03 0.013 0.134
000021 5.41 3.26(0.06) 3.49 0.03 0.027 0.170
000027 5.25 3.18(0.05) 2.98 0.03 0.011 0.283
000029 4.72 2.76(0.04) 1.14 0.03 0.010 0.256
000031 11.67 3.90(0.15) 30.43 0.04 0.492 0.713
000039 5.16 3.22(0.06) 2.99 0.03 0.010 0.121
000060 11.28 3.38(0.12) 7.11 0.02 0.963 0.597
000063 5.32 3.29(0.06) 3.71 0.02 0.102 0. 460
000066 10. 65 3.44(0.10) 9.94 0.03 0.475 0. 444
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