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❑CLR – assumption 5 – the disturbance should has constant

Yt = α + β Xt + ut

ut ∼ iid N(0, σ2)

❑ volatility clustering 



The ARCH(1) model 

❖Engle (1982) – developed ARCH 

❖Allowing the variance of the residual (σ2 ) to depend on history (heteroscedasticity) 

❖ARCH (1) -Variance depend on lagged period of the square error term 

Yt = α + β Xt + ut

ut|Ωt ∼ iid N(0, ht)

ht = γ0 + γ1ut-1
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ARCH (q)

ARCH (q) - he conditional variance can depend not just on one lagged realization but on more than 

one

σt
2 = γ0 + γ1ut-1

2 + γ2ut-1
2

ht
2 = γ0 + Σ ut-1
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GARCH

Engle (1995) – drawback ARCH – it looks like moving average specification than an 

autoregression 

GARCH – Bollerslev ( 1986) 

ht
2 = γ0 + Σ ut-j

2 + Σ ht-i

GARCH (1,1) – infinite ARCH process 




