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Approach

@ modification of likelihood ratio test in univariate AR(p)
process for detecting a single change in variance of white
noise residuals

@ analytical approach
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@ detect change only in variance

@ better power (based on simulations)
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Main result

Given a sample Yi,..., Y7 drawn from stationary AR(p),
Yi=@o+o1Ye1+ ... +0pYiepte,

{et} is iid sequence, Ec; =0, vare; = 0'2]1[t§k] + 52H[t>k]. We
wish to test H: k = T (no change occurred) against

K : k < T (a single change occurred).

The test for detecting a change in variance is based on the
loglikelihood ratio test statistic. Denote

Ar(k) = (T = p)log(5?) — (k — p)log (77) — (T — k) log (73)

and where
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B = (%o, - - - ,ng)T is OLS estimate from the whole sample and
Xt = (1’ Yt—17 ey Yt_p)T
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Denote

AN = Ar(k
T {2p+2§T§a)7('—p—2}{ ()}

then under H and certain moment and stationary conditions,
for T —

At — br(1) s
ML Sl -2
[ ar(1) = %eXp{ eQ}’
where
() — (2|og|ogT+%|0g|Og|0gT*|0gr(%))2
7(d) = 2loglog T ’
br(d
ar(d) = o =2rld)_

2loglog T’
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Simulation study - asymptotics:

Empirical distribution function for (A+ — bt (1))/ar(1) for T = 200,
p=1 %=1, wo = 0, together asymptotic distribution function
(=ADF) (red), rep = 2000
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Further study

@ detection of changes in VAR models (change in the
parameters and variance)
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