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CH2 : Modelling Volatility

Some figures of economic time series
ARCH process
GARCH GARCH process
MLE
ARCH M d lARCH-M model
Other models of conditional variance
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Some figures of economic time series
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Why Modelling Volatility
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Specification ?
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 Restrictions:
1) This assumes a specific cause xt-1 for the volatility 

f  th  h i  diti l i  f   of yt or the changing conditional variance of yt.  
(What about if the cause is not obvious?)

2) Multiplicative form: Transformation of the data 2) Multiplicative form: Transformation of the data 
can make the conditional variance constant when 
assuming that the log error term has a constant assuming that the log error term has a constant 
variance:

1ln ln ln ,
if (ln | ) a positive constant

t t ty x
Var x




 

6

1if (ln | ) a positive constantt tVar x  



ARCH(1) process
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ARCH(1) process
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ARCH(1) process: example
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ARCH(q) process

10



ARCH(q) process
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ARCH(1) specification: A note
Th ifi i i f dThe specification                                                         is not preferred,
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Estimation: Conditional MLE
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Test for ARCH(q)
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GARCH specification
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GARCH

16



GARCH: MLE
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GARCH: Diagnosis
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GARCH: Evaluation
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GARCH: Forecast
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ARCH in Mean
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Other ARCH Models       1/5
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23



Other ARCH Models         3/5
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An Example: dln(ppi)
2 2

 Specified:
Tests using Correlogram: 
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1) Residuals;  2)  Squared residuals;
Test using ARCH LM to determine lags

 Now Specify: 
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1) ARCH(4)

2) GARCH(1,1) :
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