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ARCH

• The model:

• Testing for “ARCH effects”

H0 : 1 = 0 and 2 = 0 and 3 = 0 and ... and q = 0

H1 : 1  0 or 2  0 or 3  0 or ... or q  0.

If the value of the test statistic is greater than the critical
value from the 2 distribution, then reject the null
hypothesis.
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Identification of 
ARMA Model



ARMA Estimation



ARMA Estimation

The default for 
ARMA method in 

Eviews9 is 
Maximum 

Likelihood (ML), 
but we need to 

use Least Square



ARMA Estimation

Choose the CLS 
(Conditional 

Least Square) for 
the ARMA 

method



Checking Heteroskedasticity



Estimating ARCH 



Estimating ARCH 

The default in 
Eviews9 for the 

Optimization 
method is BFGS.
Please change it 

into Eviews Legacy 



Estimating ARCH 



GARCH

• The model:

• We model the conditional variance
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Extension of GARCH

• GARCH assumes that positive and negative shock 
has same magnitude of effect on volatility (variance 
of error)

• It might not be the case, the effect might have 
different magnitude called as Leverage Effect

• Types:
• GJR-GARCH

• EGARCH



GJR - GARCH

• The model:

where It-1 = 1 if ut-1 < 0

= 0 otherwise

• We require 1 +   0 and 1  0 for non-negativity.
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Leverage effects: volatility rises more following a price fall than following a 
price rise of the same magnitude.

If there is leverage 
effect,  > 0

Negative shock is 
expressed by ut-1 < 0, 

resulting It-1 = 1 



GJR - GARCH
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EGARCH

• The model:
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The relationship 
between volatility and 
returns is negative 

 is negative 
leverage effect



EGARCH
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GARCH-in Mean

• The model:

yt =  + t-1+ ut   , ut  N(0,t
2
)  
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Sort of risk premium;
It is expected that risk is compensated by higher return;

Can be done by including the risk into mean process;
If the coefficient is positive & significant, there is positive 

correlation between risk and return



GARCH-in Mean – Std.Dev



GARCH-in Mean – Std.Dev

yt =  + t-1+ ut   , ut  N(0,t
2
)  



GARCH-in Mean – Variance



GARCH-in Mean – Variance

yt =  + t-1+ ut   , ut  N(0,t
2
)  



GARCH-in Mean – Log(Var)



GARCH-in Mean – Log(Var)

yt =  + t-1+ ut   , ut  N(0,t
2
)  



Forecasting 

Static, a 
sequence of one-

step ahead 
forecast using the 
actual values (if 

available).

Dynamic, multi-step 
forecasts starting 

from the 1st period 
in the forecast 

sample; takes the 
previously 

forecasted values of 
the lagged 

dependent variables
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