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Abstract
Applying fractal theory, this paper probes and discusses self-similarity and scale invariance
of the Chinese stock market. It analyses three kinds of scale indexes, i.e., autocorrelation index,
Hurst index and the scale index on the basis of detrended 0uctuation analysis (DFA) algorithm
and promotes DFA into a recursive algorithm. Using the three kinds of scale indexes, we conduct
empirical research on the Chinese Shanghai and Shenzhen stock markets. The results indicate that
the rate of returns of the two stock markets does not obey the normal distribution. A correlation
exists between the stock price indexes over time scales. The stock price indexes exhibit fractal
time series. It indicates that the policy guide hidden at the back in0uences the characteristic of
the Chinese stock market.
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1. Introduction
Scale invariance is an important theory and method to investigate the 9nance complexity problem. According to scale invariance, we may investigate the complexity of
the time series in prices of stock markets and probe the laws of market 0uctuations,
i.e., scaling in the Norwegian stock market [1], a dynamic model describing stock
market price distributions [2], an empirical study on the levy distribution of the stock
market risk trace. In the middle of the 1990s, Peng et al. proposed a detrended 0uctuation analysis (DFA) on the basis of applying DNA to test the correlation of long
nucleotide chains, that is DFA method [4–6]. The method is used to calculate the
scale index in the complexity problem. It can analyse dynamic economic targets and
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stock market 0uctuations. Empirical examples research on scaling in the English, Italian, Hungarian and Japanese stock markets and verify the degree of scaling in every
market [7–10]. In Refs. [11–13], the scaling in the Chinese stock market is analyzed,
which is the basis of probing the laws of stock market 0uctuations.
First, it gives the characteristic targets describing the 9nancial data. Second, from the
angle of self-similarity and scale invariance, applying autocorrelation index, Hurst index
and the scale index on the basis of DFA algorithm, we have an empirical analysis on
the Chinese stock market. The results indicate that the rate of returns of the Shanghai
and Shenzhen stock markets does not obey the normal distribution and exhibit a fractal
time series and does not satisfy the eGcient market hypothesis. Finally, it analyzes the
fractal structure in the stock market, while promoting DFA into a recursive algorithm,
which can improve calculation eGciency.
2. Describing the characteristic of nancial data
Taking the stock price as an example, we discuss the variance character of 9nancial
data. From the angle of an investor, an investor pays more attention to the investment
yield than to the stock price. The stock price at moment t is denoted as pt . The
investment yield from moment t − 1 to moment t is denoted as zt .
zt = (pt − pt−1 )=pt−1 :
Calculating the investment yield in compound interest:
zt = ln pt − ln pt−1 :

(1)

Formula (1) may be explained by the fact that during one investment period, calculating m times in compound interest, we may obtain pt = pt−1 (1 + zt =m)m , when m
tends to be unlimited, pt equals pt−1 exp(zt ). Using the logarithmic forms on the
two sides, we can obtain formula (1) of the investment yield, calculated in continuous compound interest. Because this kind of yield is convenient for us to conduct a theoretical study, the investment yield in this paper takes the same form as
formula (1).
The fundamental statistics describing the investment yield characteristic variance are
the sample mean, the sample standard deviation, skewness, kurtosis and autocorrelation
coeGcient of the daily rate of return (or monthly rate of return). Skewness describes
the asymmetry degree of the rate of return. Kurtosis describes the convergence degree
of the rate of return. The autocorrelation coeGcient describes the correlation degree of
the rate of return data in the diKerent periods.
3. Scale theory and scale index in the stock market
3.1. Self-similarity and scale invariance
Hurst studied skew random walk in the 1940s, proposed a kind of new statistics,
which is the Hurst index H , and rescaled the range analysis method. Mandelbrot studied

