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Eviews Practicals – Time Series

• Computer Lab 1: 

Box-Jenkins Methodology,

Unit Root Tests

• Computer Lab 2:

Cointegration Tests (Engle-Granger & 
Johansen)

• Computer Lab 3:

ARCH/GARCH Modelling

Forecasting from GARCH Models

• Computer Lab 4:

Practice Review
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Computer Lab 3 – ARCH/ GARCH
• To plot « rdm », double-click on the « rdm » series. 

Click View > Graph > Ok. 
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You can see few periods where the 
exchange rate returns seem 

tranquil alongside periods with 
large increases and decreases in 

the market. Such series are called 
conditionally heteroskedastic if the 

unconditional (or long run) 
variance is constant but there are 
periods in which the variance is 

relatively high.
(For more, see Enders (2004), 

Chapter 3) & Brooks (2014) 
Chapter 9.

Note the volatility Clustering in 
this graph: volatility tends to be 

positively correlated with its level 
during the immediately preceding 

periods



Computer Lab 3 – ARCH/ GARCH
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Estimation of AR(1) model 
ARCH (6) model: Shows existence of ARCH effects 

(We are rejecting H0 here) 



Computer Lab 3 – ARCH/ GARCH – Page 5
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Estimation of ARCH (6) model 

We will need to look at the IC 
to decide for the best fitted 

model among all the ones we 
are trying, that is ARCH, 
GARCH, GJR-GARCH and 
EGARCH (i.e the one that 

minimizes the AIC, SIC, HQIC)

ARCH Equation:
Note that all of these coefficients are 
statistically significant

Mean Equation model output (we run ARCH 
on the residuals of this equation)



GARCH – Page 6
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Estimation of GARCH (1,1) model 

The variance intercept term “c” is very 
small,
The ARCH parameter is 0.10 
The GARCH parameter is 0.88

The coefficients on the lagged squared 
error (ARCH term) and the lagged 
conditional variance are highly significant 

The sum of the coefficients on the lagged 
squared error (ARCH term) and the lagged 
conditional variance is very close to unity 
(about 0.98). This implies that shocks to the 
conditional variance will be highly persistent >
Such large sums will imply that a large positive 
(or large negative) return will lead future 
forecasts of the variance to be high for an 
extended period. See more in Brooks (2014), 
Chapter 9.



GJR-GARCH – Page 7
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The GJR Specification, the asymmetry 
term is positive and highly significant

The estimate indicates that negative 
shocks imply a higher next period 
conditional variance than negative 
shocks of the same sign



EGARCH – Page 8-9
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The estimate is significant but has a 
negative sign: which is the opposite of our 
found result in GJR-GARCH (caution when 
interpreting results then)

Relevant questions to ask:
 Do the result for GJR and EGARCH match 

our expectations for the time series 
under study (here exchange rate 
returns)? 

 What effects can explain the 
asymmetries in the context of exchange 
rate returns (Leverage effects, volatility 
feedback?)? 

A positive return shock implies more 
Deutsche Mark per Dollar, therefore a 
strengthening dollar and a weakening DM.

The EGARCH result suggests that a 
strengthening dollar (weakening DM) leads to 
higher next period volatility than when the 
DM strengthens by the same amount (vice 
versa for the GJR)



GARCH-in-Mean, Page 10 (ARCH-M, Std Dev)
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 ARCH term is statistically significant: 
This means that the ARCH effects 
(previous squared residuals) can 
influence the volatility of RDM,

 GARCH term is also statistically 
significant: this means that the 
volatility of the previous period affects 
the volatility of RDM

The estimated parameter in the 
mean equation has a positive sign 
and is statistically significant: this 
means that there is feedback from 
the conditional variance to the 
conditional mean, which also 
comforts that risk and return are 
positively correlated



ARCH-M, Variance ---- ARCH-M, Log (Var)
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About the best-fitted volatility model
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Important Note:
About the “Diagnostic Checking”:
You can perform a “diagnostic 
check” after obtaining each of 
these results to check again for:
• Existence/absence of serial 

correlation,
• Existence/absence of ARCH 

effects,
• Normality distribution of the 

residuals
These rules help decide which 

model is best fitted. 
(You can test for these using the 
“View” tab in the model window >
Residual Diagnostics then choose 
the test you want to run each time 
(Correlogram of squared residuals, 
ARCH LM Test or Normality test)

Additional Note:

GARCH-type models can be used 
to forecast volatility. GARCH 
describes movements in the 
conditional variance of an error 
term, ut.
It can be proven that the 
conditional variance of “y” given 
its previous values is the same as 
the conditional variance of u 
given its previous values.
 This means that modelling σ2

t 

will give models and forecasts
for the variance of yt as well.

(See Brooks 2014, Chapter 9)



Forecasting from GARCH, Page 13
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The blue line 
(conditional mean 
forecast) passes 
through the two red 
lines (standard error 
bands) of the 95% 
confidence interval

The smallest Root Mean 
Squared Error means that 
the model makes good 
forecast. This is because: 
the RMSE represents the 
forecasting error between 
the forecasted dependent 
variable and the actual 
dependent variable. 



Forecasting from GARCH, Page 14
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The variance forecasts are not 
really stable showing spikes in 
M9 and M11 during 1986 and 
in M1 and M2 during 1987, 
after these months the 
variance forecasts is quite low.

The static forecasts show 
more volatility than the 
dynamic forecasts since these 
are a series of rolling one-
step ahead forecasts for the 
conditional variance.

As can be seen in the Forecast 
Variance below, the volatility 
results in more variability in 
the standard errors bars 
around the conditional mean 
forecasts.



Main References 

• Brooks (2014), Chapter 9 “Modeling Volatility 
and Correlation”, 03rd Edition Cambridge

• Enders (2004), Chapter 3 “Modeling 
Volatility”, 02nd Edition Wiley. 

• Eviews tutorials and help / forum pages 
online. http://blog.eviews.com/ and 
http://www.eviews.com/help/helpintro.html
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