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Abstract The stock price index measures and reflects the overall price level of the stock market and
its trend. It contains abundant market information and has been widely concerned by investors and

policymakers. It is of great significance to analyze, study, and mine the potential value of the stock
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index by using some mathematical methods for accelerating capital market governance, improving financial
efficiency, and promoting the steady and rapid development of the national economy. This paper proposes
an adaptive Fourier decomposition (AFD) method based Takenaka-Malmquist approach to extract the
time-frequency characteristics of stock price index and analyze the trend of stock market effectively. In
order to satisfy the requirement of AFD, the H-P filtering algorithm is applied first to pre-process the
time series and remove the trend term. Then the AFD algorithm is employed to process the periodic term
data. Finally, the trend of the stock index is analyzed by the time-frequency distribution chart of the stock
price index. The algorithm based on AFD can effectively extract the information of stock index in both
time and frequency domains, which overcomes the drawback of single domain analysis. Meanwhile it has
higher resolution and accuracy than the existing wavelet decomposition methods. The effectiveness of the
proposed indicator is tested by using the Shanghai Composite Index (Stock code 000001) and Shenzhen
Component Index (Stock code 399001), respectively. The results demonstrate that the technical analysis
of the stock market index established by the time-frequency distribution based on AFD can be used to

analyze the characteristics of short and medium-term stock market changes.

Keywords adaptive Fourier decomposition; time-frequency distribution; stock price index; Takenaka-
Malmquist system
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