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Abstract 

GARCH model is used in the analysis of financial time series widely, the model can simulate 

financial time series.The domestic implementation loosed monetary policy because of the 

domestic individual investors investment enthusiasm rising.Under the background large amounts 

capital surplus,this paper research A-share market index volatility characteristics through 

stationary, ARCH effect test, then it established  GARCH, Garch-M, EGARCH dynamic time series 

model.The conclusion is  Garch-M model has the best fitting effect for A-share market index yield. 
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GARCH (generalized auto regressive conditional hetero scedasticity) model is used in financial, 

economic and other related fields of time series widely, the model can describe the methods of 

volatility, as many financial time series provides an effective analysis method it is by far the most 

common and most convenient heteroskedasticity sequence fitting model. On the basis of the 

ARCH model, the GARCH model is added to consider the auto correlation function of 

heteroscedasticity function, which can be used to fit the heteroscedasticity function with long-

term memory. 

1.Theory 

ARCH model called auto regressive conditional heteroscedasticity model, residual high-frequency 

time series data has the characteristics of heteroscedasticity and auto correlation called ARCH 

effect, the principle is: a historical data can be obtained in case of zero mean and pure random 

residuals with heteroscedasticity.Its full expression is:                  
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ARCH model used square error sequence moving average fitting current variance function value, 

while moving average model with self censoring Q order correlation coefficient, thus defining 

time ARCH model for variance function, only in the short term can be effective. If we want to 

solve the long-term autocorrelation between residuals, we use the GARCH model to fit the serise 

as follows: 
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Where p≥1,q>0, ij , are larger than zero， ),,,( 11 qpt   .For the auto regressive 

model, this model called GARCH (p, q).Under the condition of strict stability, 1
11





q

j

j

p

i

i  has a 

unique stable solution. 

 

 

2.Empirical analysis 

(1)The ARCH effect test results of A-share market index yield series: 

 

Figure1 ARCH effect test 

LM test determines whether the existence of the ARCH effect according the output F statistics or  

square statistics. From the above results, we can conclude that the probability P value of the F 

statistics and   square statistics are less than 0.05, so the AG yield sequence has significant ARCH 

effect, which is consistent with the conclusion of the graphical test. The results show that the AG 

2
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sequence has the conditional heteroscedasticity, so it is necessary to use the conditional 

heteroskedasticity model, GARCH model can fit the volatility of A stock returns. 

This part established GARCH (1,1) model, GARCH-M(1,1) model,EGARCH(1,1) model for A-share 

yield series. 

Table 1  GARCH model  

Model
 

Mean equation
 

P Value Variance equation
 

P Value
 

Symmetric 

GARCH 
 

ttag  00010.0
 

0.7851 2

1

2

1

2 9588.00256.00000252.0   ttt   0.0040 

0.0000 

0.0000 

symmetric 

GARCH-M
 

ttag  002613.0
 

0.0104 2

1

2

1

2 9588.00256.00000252.0   ttt 

 

0.0040 

0.0000 

0.0000 

Asymmetri

c GARCH
 

ttag  000105.0

 

0.7754 

 

2

1

2

1

2

12 986.001598.0-0741.01782.0- 

 t

t

t

t

t

t InIn 









 

0.0008 

0.0000 

0.232 

0.0000 

The above analysis results are compared to test the better model, as shown in table 2: 

Table 2  GARCH model parameter comparison table 

The symmetric GARCH model and asymmetric GARCH model to fit AG returns from the above 

parameters, test comparison of the three models, the GARCH-M model was the mean equation is 

relatively better, the Akaike info criterion and Schwarz criterion value was not significantly better 

than the other two models, but compare with the overall model is superior to the conventional 

GARCH and EGARCH model therefore, using the GARCH-M model of A-share market index yield 

model is appropriate. 

 

 

 

 

 

 Log likelihood Akaike info criterion

 

Schwarz criterion

 

P值（显著性） 

GARCH 3480.986 -5.795 -5.789 0.7851 

GARCH-

M 

3484.380 -5.779 -5.778 

 

0.0104 

EGARCH 3481.604 -5.794 -5.773 0.7754 
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