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Abstract: A stock market or share market is a network of transactions of financial instruments. In 

general, performances of stock markets are measured by stock market indices. A stock market index is 

an indicator of the direction of the overall stock market and individual stocks. It is a statistic reflecting 

the composite value of its components. An increase in the index indicates a rising market; a decreasing 

in the index indicates a falling market; fluctuation of the index series shows the volatility of the market. 

These patterns of stock market indices give insights to the investment decisions, as such forecasting 

market indices were an immense interest over the past decades. In the Sri Lankan context, All Share 

price index (ASPI) measures the overall movement of the market, whilst the S&P SL20 Index captures 

the movements of top 20 companies listed in the Colombo Stock Exchange (CSE). Many academicians 

and researchers have attempted to forecast the ASPI, yet the reliability and accuracy of them is 

questionable. Also, it was hard to find any attempts for forecasting S&P SL20 Index. Hence, it was 

intended to find suitable techniques for forecasting ASPI and S&P SL20 Index.  Pattern recognition of 

indices was done by Time Series plots and Auto Correlation Functions (ACF’s). Results revealed that, 

data series follow irregular wave patterns with trends. This type of data series can be modeled by the 

Decomposition Technique or Sama Circular Model (SCM). However, applying Decomposition technique 

is time consuming and cumbersome. In contrast, the SCM is easy to use and less time consuming; 

especially the SCM is capable in separating the seasonal and cyclical components with less effort. 

Therefore the SCM was tested for the purpose. The ACF of residuals and Ljung-Box Q statistics (LBQ) 

were used to test the independence of residuals. The Anderson Darling test was used to test the 

normality of residuals. Forecasting ability of the models was assessed by Mean Square Error (MSE) and 

Mean Absolute Deviation (MAD). It is concluded that the SCM is capable in forecasting main indices of 

the Sri Lankan share market. 
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Introduction: A stock market index is a statistical composite indicator, which measures the 

performance of stock market. Stock market indices give the direction of the entire market, part of it or 

business sectors. Investors use indices to track the performance of the market and for comparison 

purposes. Categorization of stock market indices are based on the method of weighting used in the 

index calculation. Accordingly, main types of indices are; equally weighted indices, price-weighted 

indices, value-weighted indices and float adjusted indices. In the Sri Lankan context; the key indices are 

the All Share price Index (ASPI) and the S&P SL 20 index. The ASPI is a value-weighted index and the 

S&P SL 20 is a float adjusted index.  

  

Research Problem: Investment in share market is considered as high return, yet associated with high 

risk. The risk comes in two ways; systematic risk and unsystematic risk. Systematic risk depends on 
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economy-wide uncertainties, such as the government changes, inflation, taxes etc. This part of the risk 

cannot be eliminated and all the investors are exposed to this. Unsystematic risk arises from the unique 

uncertainties of individual assets, such as strike in a company, labor turnover etc. This part of the risk 

can be reduced by diversification (Pande, 2005). Market indices give insights for investors to foresee the 

returns and risks of their investments. It also helps for option pricing. Forecasts of ASPI help investors to 

understand the direction of overall market, whilst forecasts of S&P SL 20 help their investment 

decisions. Therefore, it is essential to find suitable techniques for forecasting them. 

 

Trend analysis techniques are used to forecast upward or downward trends in index series. Yet, 

fluctuations or volatility is a common behavior of a time series. This irregular wave like patterns makes 

trend forecasting inaccurate and unreliable. As such, modeling wave like patterns of an index series is 

immensely important. Literature revealed that the Sama Circular Model (SCM) is capable in capturing; 

Trend, Seasonal and Cyclical variations of a time series (Konarasinghe, 2018) 

 

Objectives of the Study: Testing applicability of the SCM on forecasting Sri Lankan stock market 

indices 

 

Materials and Methods: The study is based on the Circular Model (CM) of Konarasinghe (2016) and 

the Sama Circular Model (SCM) of Konarasinghe (2018). Development of the CM was based on the 

Fourier transformation (FT). The FT can be used to transform a real valued function f(x) into series of 

trigonometric functions (Philippe, 2008). For a random variable Yt, the CM is written as; 
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The limitation of the CM is that, the model is not applicable for series with trend. The SCM, which is 

given by (2) mitigates the limitation of the CM;  
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Where; d th order difference of Yt =
t
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t
YBY )1( -= , B is the Back Shift operator.  

 

Monthly ASPI from January 2009 to March 2018 and monthly S&P SL 20 indices from June 2012 to March 

2018 were obtained from the CSE. Box plots and Time Series plots were used for pattern recognition. 

Then the SCM was tested on them, using the software Minitab 17. Goodness of fit tests and 

measurements of errors were used in the model validation. The Auto Correlation Functions (ACF) of 

residuals and Ljung-Box Q statistics (LBQ) were used to test the independence of residuals. The 

Probability plot and the Anderson Darling test were used to test the normality of residuals. Forecasting 

ability of the models was assessed by Mean Square Error (MSE) and Mean Absolute Deviation (MAD).  

 

Results and Findings: 

Figures 1 and 2 are time series plot of ASPI and S&P SL 20 Index respectively.  
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Figure 1:  TS Plot of ASPI Figure 2:  TS Plot of  S&P SL 20) 

 

Both figures show irregular wave pattern with trend. Hence the differenced series were obtained, Figure 

3 is the first difference series of ASPI and Figure 4 is the first difference series of S&P SL 20; 

 

   

  
Figure 1:  First Difference of ASPI Figure 2:  First Difference of  S&P SL 20 

 

Differenced series were trend free; as such they were tested on the CM and found that   the method is 

successful. The Anderson Darling test confirmed the normality of residuals; the LBQ test confirmed the 

independence of residuals and measurement of errors are satisfactorily small. Summary of the results 

are given in Table 1. 

 

Table 1: Best Fitting SCM 

Index Best Fitting Model 
Model Fitting Model Verification 

MAD MSE MAD MSE 

ASPI tnYY
tt

w0.006i-0.0021 +=
-

 0.0160 0.0010 0.0020 0.000007 

S&P SL 20 
t

tinYY
tt

w

w

0.008cos5 

- 20.006s0.0011 ++=
-  0.0170 0.0002 0.0012 0.0001 

 

Conclusion: The objective of the study is to forecast Sri Lankan stock market indices. Main Indices of 

the market follow wave like patterns with trend, as such the Sama Circular Model (SCM) was tested on 

forecasting them. It is concluded that the SCM is a suitable model for forecasting Sri Lankan stock 

market indices.  

 



 
Mathematical Sciences International Research Journal Volume 7 Spl Issue           ISSN 2278-8697 

 

 
Journal Published by IMRF Journals - Dec 2018                                                                       |    4  

 

References: 

 

1. CSE Annual Report, (2017). 

2. Konarasinghe, W.G.S (2018). Sama Circular Model on Forecasting Tourist Arrivals to Sri Lanka. 

Mathematical Sciences International Research Journal.7(2),191-193. 

3. Konarasinghe, W.G.S., (2016). “Model Development for Stock Returns”. Doctor of Philosophy 

Thesis, Postgraduate Institute of Agriculture, University of Peradeniya, Sri Lanka. (2016). 

4. Pande, I., M. (2005). Financial Management, 9th Edition. Indian Institute of Management, 

Ahamedabad. 

5. Philippe, M. (2008). Analysis of Financial Time Series Using Fourier and Wavelet  Methods. Social 

Science Research Network (SSRN).  

6. Retrieved from: http://ssrn.com/abstract=1289420 

 

 

***  


