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General ARMA processes
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Lag polynomials
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Invertability of Lag polynomials
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Invertability of Lag polynomials
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Invertability of Lag polynomials
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Invertability of MA polinomial
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Stationarity and unit root
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Stationarity and unit root
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Testing for Unit Roots
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Testing for Unit Roots

photo
.

.

1

)1( 1

stationarydifferenceY

driftwithwalkrandomY

scorrespond

YY

procedureconvenientMore

t

tt

ttt

−

−+=∆

=

+−+=∆ −

εδ

θ

εθδ



12Demidova Olga, HSE, Advanced econometrics, 17.02.2016

Testing for Unit Roots
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KPSS test

photo

Kwiatkowski, D., Phillips, P. C., Schmidt, P., & Shin, Y. (1992). Testing 

the null hypothesis of stationarity against the alternative of a unit 

root: How sure are we that economic time series have a unit 

root?. Journal of econometrics, 54(1), 159-178.
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KPSS test
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Testing for Unit Roots in Higher Order AR Models
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Dolado, Jenkinson, Sosvilla-Rivero testing for Unit 

Roots
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Dolado, Jenkinson, Sosvilla-Rivero testing for Unit 

Roots

photo

.5,

.,

.0:

,0:

..4

.4)(

.,)(

).(0:

),,(0:

..3

0

0

1

0

1111

0

0

1

0

11111

steptogorejectednotisHIf

stoprejectedisHIf

H

H

YcYcYStep

steptogorejectednotisHtIf

trendtimenorootunitnorejectedisHtIf

constH

DSrootunitH

YcYcYYStep

tptptt

tptpttt

≠

=

+∆++∆+=∆

>

⇒<

<

=

+∆++∆++=∆

+−−−

+−−−−

δ

δ

εδ

τ

τ

π

π

επδ

µ

µ

K

K



18Demidova Olga, HSE, Advanced econometrics, 17.02.2016

Dolado, Jenkinson, Sosvilla-Rivero testing for Unit 

Roots
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Choosing a model
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Partial Autocorrelation Function
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Choosing a model

photo

AR(p) process:

1) An ACF is infinite in extend (it tails off),

2) A PACF is close to zero for lags larger than p

MA(q) process:

1) An ACF is close to zero for lags larger than q,

2) A PACF is infinite in extend (it tails off),
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Diagnostic Checking
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ARMA(p, q), ARMA(p + 1, q), ARMA(p, q + 1) or ???

Idea: residuals of an adequate model should be approximately white 

noise.

The significance of residual autocorrelation is often checked by

comparing with 
T/2±
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Diagnostic Checking
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Criteria for model selection
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Estimation of ARIMA Models

photo

ARIMA(p, d, q)

1) d – order of difference (after UR testing).

2) Analysis of ACF, PACF →→→→ p,q

3) AIC, BIC

4) Estimation of parameters

5) AR – OLS

6) MA – ML

7) ARMA - ML


