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Introduction 

The main objective of this research study is to 

analyze the volatility of all share price index 

using the ARCH family models. 

Volatility is one of the forecast important 

concepts within the whole of finance. Generally, 

individuals tend to think about volatility as a 

sign of market disruption whereby securities 

aren’t being priced fairly and therefore the 

capital market isn’t functioning evidently. This 

study objective is modeling volatility of 

Colombo stock exchange ASPI daily data. 

ARCH family models are used for modeling 

observed statistics. Developed four ARCH 

family models and we were found that the best 

and appropriate model is GARCH (1, 1) model. 

It can be used to model the volatility of ASPI 

and can get some important decisions about 

changing of the stock market index. 

ARCH family models are frequently used for 

modeling the volatility of stock markets. Most 

of the articles in this area of the literature deal 

with the analysis of the price index volatility or 

with the forecast of the price index. 

Forecasting and volatility modeling is not very 

common for the Sri Lankan concept. It is a 

remarkable attempt to model volatility with a 

strong focus on Sri Lanka. GARCH (1, 1) model 

was identified as the best model for measuring 

the volatility of the ASPI return series [2]. 

Inflation and interest rate are the two 

significantly influencing macroeconomic 

factors on the stock market volatility of the 

emerging economy of Sri Lanka [1].  

Methodology 

1. Data: The observation period goes from 1st of 

January 2015 to 21st of May 2021. 1500 

observations are obtained from Colombo Stock 

Exchange, price index daily data. Then obtained 

natural logarithm of ASPI. Return of stock 

market index has been computed using the log 

difference of price, that is rt = ln (Pt) – ln (Pt−1). 

2. ARCH (q) model. The ARCH method for 

modeling volatility has been introduced by 

Engle. 

σt
2 = ω + ∑ αi

q
i=1 ut−i

2     ut | Ωt ~ iid (0, σt
2)   

Where, ω > 0, αi ≥ 0, i = 1,2, …, q 

3. GARCH (1, 1) model. Bolerslev introduced 

a more general structure in which the variance 

model looks more like an ARMA than an AR 

and called this a GARCH process. 

 σt
2 = ω + ασt−1

2  + βut−1
2      ut | Ωt ~ iid (0, σt

2)  

Where, ω > 0, α ≥ 0, β ≥ 0, α + β < 1   

4. EGARCH (1, 1) model. Nelson proposed the 

EGARCH process and capture the leverage 

effect of stocks on the financial market. The 

leverage effect is exponential rather than 

quadratic. This ensures that the estimates are 

non-negative. 

Log (σt
2) = ω + α

| ɛt−1 |

| σt−1|
 + γ 

ɛt−1

σt−1
 + β (σt−1

2 )  

Where, ω = constant, α = ARCH effect, γ = 

leverage parameter, β = GARCH effect.  

5. TGARCH (1, 1) model. The threshold 

GARCH model was introduced by Zakoin and 

Glosten, Jaganathan and Runkle proposed the 

TGARCH process for asymmetric volatility 

structure.  

σt
2 = ω + αut−1

2  + γDt−1ut−1
2  + βσt − 1

2    Where, γ 

= leverage term, γ > 0 – asymmetry, γ = 0 – 

symmetry, D = {0,ut−1 ≥ 0 
1,ut−1 < 0 .  

Results and Discussion 

1. Descriptive statistics. The basic analysis of 

ASPI and time series plot are shown in table 1 

and figure 1.     

From figure 1, it can be easily seen that ASPI 

data has been decreasing and increasing over 

time. Thus, it is obvious that the series is non-

stationary. 
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Table 1. Descriptive statistics of ASPI data.            

 

 
 

Figure 1. Time series plot for ASPI over the time. 

2. Unit root test and volatility clustering 

Table 2. Results of unit root test at level. 

 

Table 3. Results of unit root at 1st difference. 

 
 

Table 2 represents that, at 5% significance level 

can be concluded that the ASPI series is non-

stationary (P=0.1414) then checked unit root 

test for 1st difference. Table 3 indicate that the 

ASPI series is stationary at 1st difference 

(P=0.000). Then, obtained returns of the ASPI 

series and its stationary at level. 

 
Figure 2. Time series plot for ASPI series.  
 

From figure 2, it can be seen that there is 

evidence volatility clustering exists for our 

series. Then obtained AR (1) model using the 

least squared method and checked its residuals, 

which can be represented below.  

 
Figure 3. Residuals of the model. 
 

Looking at the figures 2 to 3 volatility clustering 

periods when large changes are followed by 

further large changes and periods when small 

changes are followed by further small changes. 

When these things happen for residuals clearly 

can be said that volatility clustering exists. In 

order to be sure, can be run a heteroskedasticity 

test.  

3. Testing ARCH effect. Table 4 indicates that, 

the null hypothesis is rejected and it can be 

concluded there is an ARCH effect exist 

(Obs*R-squared 69.6652 and P=0.00). 

Statistical Measures     Values 

Mean 6339.427 

Median 6373.960 

Maximum 8812.010 

Minimum 4247.950 

Standard Deviation 639.1977 

Skewness 0.030129 

Kurtosis 3.509746 

Jarque-Bera 16.46702 

Probability 0.000266 

Observations 1500.00 
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According to the above results, both conditions 

of volatile clustering and ARCH affect existing 

and satisfied. Therefore, all the justifications are 

satisfied to run ARCH family models. 

Table 4. ARCH test.  

 
 

4. ARCH type model analysis. Four ARCH 

types of models were developed. They are the 

ARCH (5) model, GARCH (1, 1) model, 

EGARCH (1,1) model, and TGARCH (model). 

Estimated models are given in below tables 5 to 

8. 

 
Table 5. ASPI (5) model.                                    

  

Table 6. GARCH (1, 1) model.  

 

Table 7. EGARCH (1, 1) model.                       

 

Table 8. TGARCH (1, 1) model. 

 

 

5. Model selection. Compared, four models in 

order to find the best model using AIC, SIC, H-

Q, and Log-likelihood values. The results are 

given in table 9. 

According to the above test results AIC, SC, and 

H-Q are the) is a high value for GARCH (1, 1) 

model compared with others. Therefore, the 

estimated GARCH (1, 1) model is the best 

model for determining the volatility of ASPI. 

6. Diagnostic checking for GARCH (1, 1) 

model. The heteroskedasticity and serial 

correlation of residuals were tested (Table 10).  

Table 10 indicates that Obs*R-squared is not 

significant (P-value - 0.9999) at 5% significance 

level. Therefore, the hypothesis of no ARCH 

effect cannot be rejected. Hence, there is no 

ARCH effect in the residuals. 
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Table 9. Model selection results. 

Model selection 

criteria 

ARCH (5) 

model 

GARCH (1, 1) 

model 

EGARCH 

(1, 1) model 

TGARCH 

(1, 1) model 

AIC -7.521902 -7.552830 -7.542373 -7.551803 

SIC -7.493534 -7.535100 -7.521097 -7.530527 

H-Q -7.511333 -7.546224 -7.534446 -7.543876 

Log likelihood 5641.904 5662.069 5655.237 5662.300 

 

Table 10. Results of heteroskedasticity test. 

 

Table 11. Correlogram for sample ACF and PACF of 

squared residuals. 

 

The table 11 indicates that, all P-values of 

autocorrelations are not statistically significant 

at 5% significance level. Therefore, we can’t 

reject null hypothesis and statistically can be 

concluded that residuals are not serially 

correlated. 

Based on the above analysis of residuals 

confirmed that GARCH (1, 1) model is the best 

and appropriate model. 

Conclusion  

This study mainly focused on modeling the 

volatility of ASPI using ARCH family models. 

In the analysis, it was found that ASPI data is 

stationary at 1st difference. Four ARCH family 

models were estimated for the data. Among 

these four models, based on the model selection 

and diagnostic criteria it was conformed that 

GARCH (1, 1) model is the best model for ASPI 

in Colombo stock exchange. 
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