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ABSTRACT 

 

 Regime shifts or structure breaks acquire very high attention in analyzing financial 
time series data. Abrupt of changes in the government policy, financial crises and many 
of challenges lead to change the behavior of the financial time series data. In recent years 
wavelet transform becomes more popular in the financial time series analysis and it has 
better advantages than the other filtering methods such as the traditional technique 
Fourier transform. Therefore, to prove the high ability of the wavelet transform, Discrete 
wavelet transform (DWT) by using Daubechies function and Fast Fourier transform 
(FFT) are used to capture the possibility of regime shifts or structure breaks, detect 
precisely the changes in the behavior of the data and discuss advantages and 
disadvantages for each method in Amman stocks market (Jordan) between 1992 and 
2008. Some numerical and statistical results will be presented in this paper. 
Key words: Wavelet transform, Fourier transform, Regime shift, Structure break, Amman 
stocks market.  

1. INTRODUCTION 
 

 Recently, the economic and financial researchers have concentrated about many field 
in finance and economic. Consequently, they have focus in regime shift or structure 
break, long memory and volatility cluster, regime shift is one of the most important fields 
in financial time series. Furthermore, the researchers have been tried to understand in 
more detail about financial time series features and probable development in the future 
[1, 10].  
In this paper we will detect the structure break and regime shift in Amman stocks market 
from Bursa Jordan, this index is leading stock market indicator in Bursa Jordan. We 
going to obtain statistically and financially result about the structure break in Amman 
stocks market by using two approaches. Firstly, the traditional technique Fast Fourier 
transform and the second approach is Discrete Wavelet Transform (DWT) by using 
Daubechies wavelet function, both of these methods are designed to analyze the financial 
time series data and detect its behavior. FFT is spectral filtering method that gotten high 
attention in the past few years. However, wavelet transform has a property to “Zoom on” 

 1

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Repository@USM

https://core.ac.uk/display/11943735?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:mtahir@cs.usm.my


Title of Paper  2 

on short lived frequency phenomena. This property gives us a tool to learn quickly 
localized changes in a financial time series, more generally wavelet transform needs a 
series to be presented by some wavelet functions, hence a series should be transform for 
many wavelet function as well as this transform localized in both time (position) and 
frequency (scale) domain. 
This paper consists of 5 sections, section 2 has some definitions and concepts, section 3 
shows the empirical results and discussion, section 4 presents the conclusion. Finally, 
section 5 has the acknowledgment. 
 
 

2. Definitions and concepts 
 
2.1 Fourier transforms: 
 Is an operation to transfer the set of complex valued function to other function; which is 
known as frequency domain. Consequently, the Fourier transforms is similar the other 
operation in mathematics. We discuss one type of Fourier transform which is the Discrete 
Fourier Transform (DFT) [9].  
Definition: Discrete Fourier transforms (DFT) was defined for discrete points N as: [9] 
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Moreover, the inverse discrete Fourier transform (IDFT) was defined by: 
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Consequently, FFT and IFFT directly depend on the DFT and IDFT respectively, FFT 
and IFFT are two algorithms which designed from the previous equations DFT and IDFT 
respectively. [8] 
 
2.2 Wavelet transform 
The wavelet transform function is constructed by dilation and translation equations 
consist of the scaling function by using the multiresolution analysis (MRA) for more 
details refer to [2, 3, 4 and 6]. For a signal , its fast wavelet transform (FWT) can be 
applied by [4, 6 and 7] 
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Daubechies wavelet transforms: 
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Haar wavelet is the simplest wavelet transform then it was improved by Daubechies 
wavelet transform, she developed the frequency – domain characteristics of the Haar 
wavelet. However, we do not have specific formula for this method of wavelet transform. 
So that, we tend to use the square gain function of their scaling filter, the square gain 
function was defined as [8]. 
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  Positive number and represents the length of the filter, for more details and examples 
see [5, 8, 11, 12].  

:l

 
3. Result and discussion 

 
 In this section we start by giving some description for the data. Then we show the 
analysis of structure change using Fast Fourier transform and Daubechies wavelet 
transform. Finally, we compare the results for the two models. 
 
3.1 Data  
The data under studying are monthly Amman stock market from Bursa Jordan. The 
estimation period for the monthly data is from December 1998 until July 2009 
observations. We utilize the monthly returns series because we believed that regime shift 
can be observed specifically across time if low frequency data is used.  
 
3.2 identifying structure breaks by using fast Fourier transform 
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Fig.1. shows the original monthly data for Amman Stocks Market “between” December 

1998- July 2009. 
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Fig.2. shows the Power Spectrum Estimation or the magnitude of the complex vector 

square. 
According to the figure 1 and 2, Figure 1 shows the distribution for the financial time 
series data by using 128 observations, Figure 2 shows the periodogram or the plot of the 
estimation power spectrum versus frequently, this figure is not sufficient to capture the 
regime shift or structure break since it represents the data as a function of position. 
3.2 identifying structure breaks by using wavelet transform. 
 

 
Fig.4. Data analysis: using MATLAB_ Haar wavelet transform level 7. It shows the 

fluctuations, magnitudes and phases for the monthly data. 
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Fig.5. Statistical analysis: using MATLAB_ Haar wavelet transform level 7. It shows 

important statistical results for monthly data. 
 

 
Fig.6. Data analysis: using MATLAB_ Haar wavelet transform level 7. It shows the 

compressed time series observations with its details. 
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Fig.7. Data analysis: using MATLAB_ Haar wavelet transform level 7. It shows the 

distribution of the residual. 
 

The process of detecting regime shift or structure break using by Daubecies wavelet 
transform (DWT) starts by computing the wavelet transformation of the noisy Amman 
stocks market index data. Then we compare the wavelet coefficient with the estimate 
thresholding values. Thus, it has the spatial positions at which the wavelet transformation 
across fine scale levels exceeds the threshold to detect the regime shift. For the purpose 
of Amman stocks market analysis by using DWT we used Daubechies 7. For more 
details, refer to [2]. The Daubechies 7 wavelet is relatively smooth, if we compared with 
the Haar wavelet filter. Figure 3 shows the data analysis scaling function and wavelet 
function. By using Daubechies wavelet transforms, we are unable to understand and 
compare between all levels of the analysis. Figure 3 shows the result when we analyze 
the Amman the Amman stocks market series up to the level 7. There is many notations 
about the structure break, most the financial crises already happened after the month 
number (70-90) which means after the year 2004, since we can notice there are a lot of 
crises and very high fluctuations at this period. Moreover, the regime shift increased at 
this time and it becomes more and more in 2005, 2006 until 2009. 
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4. Conclusion 
 

 In this paper, we have discussed very most two methods in order to study the structure 
break in original time series (Amman stocks market) namely applying Fast Fourier 
transform method and discrete wavelet transform method. Basically we could say that 
FFT failed to capture the regime shift exactly. But the wavelet method via DWT has 
much more advantages compare with FFT model. All information which contained in the 
volatility series is perfectly captured. No anomalies have been introduced by DWT. 
Furthermore we are capable to find that year 2004-2009 also has structural break which is 
not able to analyst it via FFT model. 
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