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ABSTRACT 

In this paper, we compare the portfolio allocation model of multifractal detrended Fluctuation approach with the mod-
ern efficient frontier model and the asset allocation model from Chinese institution fund, the risk-return performance of 
the multifractal detrended Fluctuation turns out to be more optimal portfolio allocation than that from Chinese institu-
tion fund and the conclusions have implications for modern financial theory, it suggest that there is scope for more gen-
eral multifractal portfolio selection models to be developed. 
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1. Introduction most of open-end securities investment funds have some 
stock selection ability, but it isn’t notable in statistics; the 
most of open-end securities investment funds have some 
market timing ability; but it isn’t notable in statistics. [5] 
Muzy J.-F., Sornette D. D. et al. research on multifractal 
returns and hierarchical portfolio theory ,The multifractal 
description of asset fluctuations show that multifractal 
description is pertinent for financial modeling [6], Pan-
tanella A. et al. presents minimum risk portfolios using 
MMAR [7], here we present portfolio selection based on 
multifractal detrended fluctuation approach, we minimize 
the risk measured by Hurst index got from multifractal 
detrended fluctuation approach to get the weights for each 
assets. We take Monte Carlo simulations to solve this 
asset portfolio problem [8] and it show more satisfied 
result for expected risk-return ratio than that disclosed by 
Chinese openend fund Chinaamc. And the result also bet-
ter than that from modern efficient frontier mean-variance 
approach, so it suggest that there is scope for more gen-
eral multifractal portfolio selection models to be devel-
oped.  

Modern portfolio theory (MPT) usually be adopted to 
enable decision making for stock trading, the theory 
comes from 1952 Markowitz’s portfolio selection theory, 
the mean-variation model, which involves maximizing 
the portfolio return and minimizing the risk and feasible 
portfolio can be denotes by efficient frontier [1]. Based 
on that, many papers research on portfolio selection from 
different sides. Tang wengguang et al., present multi- 
objective programming model for asset portfolio selec-
tion, it’s a multi-objective programming model for the 
asset portfolio selection problem. They use the idea of 
fuzzy sets to set up membership function of the objective 
function for providing the satisfaction degree to the re-
turn and risk of the portfolio. [2] Kim Hin et al. show the 
examining fuzzy tactical asset allocation as an alternative 
to modern portfolio allocation [3], Raubenheimer H. et al. 
give a stochastic programming approach to managing 
liquid asset portfolio, they propose a multi-stage dynamic 
stochastic programming model for liquid asset portfolio 
management. The model allows for portfolio rebalancing 
decisions over a multi-period horizon, as well as for 
flexible risk management decisions [4], Xianli li et al. 
give the empirical research of stock selection and market 
timing of open-end securities investment funds in china 
under bull market, the research result shows that the 

2. Method 

The multifractal detrended fluctuation analysis (MDFA) 
has been extensively used for many years (work by 
Stanley, Havlin, Bunde…). Therefore, we would like to 
provide a brief summary here. Use of the logarithmic 
unit for the price pt of stock share at time t is standard in  
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such analysis. The price change from the previous close 
at a time step u is given by 
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The running deviation in price change from a mean 
over an interval u is 
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The length N of the time series is partitioned into n 
segments, each of length s, N = ns. A least square method 
can be used to identify trends in running deviation over 
each segment k by a polynomial g(u). The average 
fluctuation Fk(s) in each subregion k is 

      2

 
2

1 1

1 ks

k u k s k
F s y u g u

s   
            (3) 

The average moment of the fluctuation of order q over 
n segments of the time series is 

   
1

1

qq

kF s
     

0q 

1 n

q
k

F s
n 

             (4) 

as  

     lnk k0
1

1
ln

n

k

F s F
n 

  s F s

   h q
q

          (5) 

The power-law dependence of the q-th order moment of 
the fluctuation Fq(s) in interval s of the time series provides 
an estimate of the Hurst exponent h(q), i.e., 
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For a set of the available risky assets, a portfolio weights 
can be represented as a vector  

1 2w w             (7) 

and 

               (8) 

denotes the return for each asset in samples, R0 expected 
return for portfolio. 

Optimized model 

           (9) 

3. Data Analysis 

Sample data taken from portfolio allocation notice of 
Chinaamc in 2009.09.30. and historical data for corres- 
pondent portfolio asset comes from Csmar database . 
Hurst index was estimated from a Chinaamc close price 
data between 2008.01.01 to 2009.09.30. The top three 
position for Chinaamc is in Table 1. 

The return risk curve for Chinaamc show multifractal 
detrended Fluctuation approach better than that from 
modern efficient frontier theory, and also the result dis- 
closed by Chinese institution fund Chinaamc. See Figure 1. 
 
Table 1. Top 3 stock holding position for Chinese open-end 
fund Chinaamc company in 2009.9.30. 

Instition fund Stock name Stock code Normalized asset w

Chinaamc Yqmy 600348 0.483739 

Chinaamc Pzhchina 600436 0.300813 

Chinaamc Chinaunicom 600050 0.215447 

 

 

Figure 1. The return and variance curve for Chinaamc in three approach. 
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4. Summary and Conclusion 

We developed technical to address the problem of port-
folio selection under assumption of a multifractal market, 
we take the risk measurement hurst index h to get the 
asset allocation weights with Monte Carlo simulation, we 
do research on Chinese institution fund Chinaamc. The 
empirical result show the asset allocation performance of 
multifractal model have the advantage over that from 
efficient frontier theory and that disclosed by Chinaamc. 
So we think multifractal detrended trend approach may 
be an efficient approach for asset allocation in Chinese 
stock market. The conclusions have implications for 
modern financial theory, it suggest that there is scope for 
more general multifractal portfolio selection models to be 
developed. 
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