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Abstract. Identifying the mutual interaction is a crucial problem that facilitates the un-
derstanding of emerging structures in Chinese stock markets. In this paper, we employ
transfer entropy and detrended cross-correlation analysis (DCCA) measurement to inves-
tigate the mutual interactions of Chinese stock markets. Transfer entropy is a model-free
approach in principle and allows us to detect statistical dependencies of all types, i.e. linear
and nonlinear temporal correlations. DCCA is the extension of detrended fluctuation anal-
ysis (DFA) and is designed to investigate power-law cross correlations between different
simultaneously recorded time series in the presence of nonstationarity. The information
transfers and cross-correlation behaviors in Chinese stock markets are studied respectively
by applying the transfer entropy and DCCA. The results of DCCA show that there are
long-range cross-correlations between Chinese industry classification indices. Furthermore,
transfer entropy analysis can infer the directions of information flow between every pair of

these industry classification indices.

Keywords. transfer entropy, information flow, stock market, DCCA, industry classifica-

tion index.

Dynam. Cont. Dis. Ser. B, vol. 20, no. 6, pp. 577-589, 2013.



References

(1]
2]

(3]

(10]

(11]

(12]

(13]

14]

(15]
[16]

(17]

(18]
(19]

(20]

A. Lin, and P. Shang, B-Spline detrended fluctuation analysis for minimizing the
effect of trends, DCDIS Series B, 17, (2010) 387-396.

A. Lin, P. Shang, and X. Zhao, The cross-correlations of stock markets based on
DCCA and time-delay DCCA, Nonlinear Dyn., 67, (2012) 425-435.

A. Tordesillas, S. Pucilowski, D. M. Walker, J. Peters and M. Hopkins, A complex
network analysis of granular fabric evolution in three-dimensions, DCDIS Series B,
19, (2012) 471-495.

A. N. Kolmogorov, Information theory and the theory of algorithms, Kluwer Aca-
demic Publishers, Dordrecht, 1993.

A. Turiel, and C. J. Prez-Vicente, Multifractal geometry in stock market time series,
Physica A, 322, (2003) 629-649.

A. Y. Huang, and W. C. Hu, Regime switching dynamics in credit default swaps:
Evidence from smooth transition autoregressive model, Physica A, 391, (2012)
1497-1508.

B. B. Mandelbrot, Scaling in financial prices: II. Multifractals and the star equation,
Quant. Finance, 1, (2001) 124-130.

B. Podobnik, and H. E. Stanley, Detrended cross-correlation analysis: a new method
for analyzing two nonstationary time series, Phys. Rev. Lett., 100, (2008) 084102.

C. E. Shannon, A mathematical theory of communications, Bell Syst. Tech. J., 27,
(1948) 623-656.

D. H. Kim, M. Y. Cha, and J. W. Lee, The persistence probability and the price-
price correlation functions in the Korean stock market Comput. Phys. Commun.,
182, 2011 243-244.

G. F. Zebende, and A. M. Filho, Cross-correlation between time series of vehicles
and passengers, Physica A, 388, (2009) 4863-4866.

J. Hu, and G. Zhang, Comparison of portfolio optimization models with real fea-
tures: an empirical study based on Chinese Stock Market, DCDIS Series B, 17,
(2010) 83-100.

J. M. Nichols, Examining structural dynamics using informationflow, Probabilist.
Eng. Mech., 21, (2006) 420-433.

K. Dong, P. Shang, and A. Lin, Chaotic SVD method for minimizing the effect of
seasonal trends in detrended cross-correlation analysis, DCDIS Series B, 18, (2011)
261-277.

K. E. Lee, J. W. Lee, and B. H. Hong, Complex networks in a stock market, Comput.
Phys. Commun., 177, (2007) 186.

L. Giada, and M. Marsili, Algorithms of maximum likelihood data clustering with
applications, Physica A, 315, (2002) 650-664.

L. Kullmann, J. Kertsz, and R. N. Mantegna, Identification of clusters of companies
in stock indices via Potts super-paramagnetic transitions, Physica A, 287, (2000)
412-419.

L. Laloux, P. Cizeau, J. P. Bouchaud, and M. Potters, Noise dressing of financial
correlation matrices, Phys. Rev. Lett., 83, (1999) 1467-1470.

M. Romanovsky, and E. Oks, Time intervals distribution of stock transactions and
time correlation of stock indices in the model space, Physica A, 299, (2001) 168-174.

M. Wibral, B. Rahm, M. Rieder, M. Lindner, R. Vicente, and J. Kaiser, Transfer
entropy in magnetoencephalographic data: Quantifying information flow in cortical
and cerebellar networks, Prog. Biophys. Mol. Bio., 105, (2011) 80-97.



21]

(22]

(23]

(24]

25]

[26]

27]
28]
29]
(30]
(31]
(32]
(33]

(34]

M. Y. Bai, and H. B. Zhu, Power law and multiscaling properties of the Chinese
stock market, Physica A, 389, (2010) 1883-1890.

O. Kwon, and J. S. Yang, Information flow between composite stock index and
individual stocks, Physica A, 387, (2008) 2851-2856.

P. Billingsley, Ergodic Theory and Information, Wiley, New York, 1965.

P. Caraiani, Characterizing emerging European stock markets through complex net-
works: From local properties to self-similar characteristics, Physica A, 391, (2012)
3629-3637.

R. Marschinski, and H. Kantz, Analysing the information flow between financial
time series - An improved estimator for transfer entropy, Fur. Phys. J. B, 30,
(2002) 275-281.

R. T. Vassoler, and G. F. Zebende, DCCA cross-correlation coefficient apply in
time series of air temperature and air relative humidity, Physica A, 391, (2012)
2438-2443.

S. K. Baek, W. S. Jung, O. Kwon, and H. T. Moon, Transfer Entropy Analysis of
the Stock Market, (2005) arXiv:physics/0509014v2.

T. Schreiber, Measuring information transfer, Phys. Rev. Lett., 85, (2000) 461-464.

V. Plerou, P. Gopikrishnan, B. Rosenow, L. A. N. Amaral, and H. E. Stanley,
Universal and nonuniversal properties of cross correlations in financial time series,
Phys. Rev. Lett., 83, (1999) 1471-1474.

W. J. Ma, C. K. Hu, and R. E. Amritkar, Stochastic dynamical model for stock-
stock correlations, Phys. Rev. E, 70, (2004) 026101.

Y. D. Wang, Y. Wei, and C. F. Wu, Cross-correlations between Chinese A-share
and B-share markets Physica A, 389, (2010) 5468-5478.

Y. Wei, and P. Wang, Forecasting volatility of SSEC in Chinese stock market using
multifractal analysis, Physica A, 387, (2008) 1585-1592.

Y. Yuan, and X. T. Zhuang, Multifractal description of stock price index fluctuation
using a quadratic function fitting, Physica A, 387, (2008) 511-518.

Z. Q. Jiang, and W. X. Zhou, Multifractal analysis of Chinese stock volatilities
based on the partition function approach, Physica A, 387, (2008) 4881-4888.

Received May 2012; revised October 2013

http://monotone.uwaterloo.ca/~journal/



