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QUIZ 2 SOLUTIONS
1a NII stationary because it depends on t even odd
2b IE IWt LEIXtYe3

IEExt IEEYE because of independence
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ARIP Process
The time series 94T is called an autoregressive process
of order 10 if

Yt 04 t.it O2Yt z t i t lopY t p t Et



where Et n WN O T2 and Oli02 Op are constants

An ARCP process is notnecessarily stationary We
require stationarity conditions on the lo's to be satisfied
Like a regression but of a time series on itself

Using backshift Operator notation we can rewrite this
relationship in the following way
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Then we define
zeros of this function

Of Z I GiZi will definethestationarity

as the generating function of the ARp process
With this notation an ARCP processcanbedescribed at

PCB Yt Et cwe'll do this indepth
next week



MAH Process
A time series Eye is called a moving average process oforder 9 if

Yt Et t O Et it 02 Et z t t 0gEt g

where Et WN O r2 and O Oz 0g are constants

It'scalled like that for historical reasons itdoesn'tmeananything
Different that the movingaverage smoother where it means itsname

MA G AR D theoretically this is true

Let's see believeme
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Forit tobe
useful the

Forthis to be true we require answershould
invertibilius to bemet be finite

Using backshift operator we can rewrite the main relationship
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we define

oyez it 1,05

as thegenerating function of the MA a process

With this notation we can write MACg process at

Yt 9 B Et

Note that an Mala process is stationary for all ofand
regardless of the values of the O's
AnMAC9 Process is of correlated whichmeans it has non zero
correlation up to tag h q and zerocorrelation thereafter

echln
MACY ofcorrelated

in
It is also true that any 9 correlatedprocess is MACA
The practical use for this result is that if we observe real
data and the Ace plot behaves in this way we know an Mala
process can adequately model this data

BREAK STARTS AGAIN
An AR p model canbewritten as an MACD process as longat the stationary conditions are satisfied
The ACF Plot canbeused to choose the order 9 of an MA
process but not the order 10 of an ARprocessbecause
the Act of an ARCp process exhibits exponentialdecay for all P



Partial Autocorrelation Function CPACH
The Act of lag h measures the correlation between Yt and Ytth
Thiscorrelationcouldbe due to a direct relationship between
Yt and Ytth but it also maybe influenced by observations
at the intermediate tags

Yttl Ytt2 Ytth l

The PACE of lag h measure the correlationbetweenYE and 4th
once theeffect oftheintermediatelagshas been accounted for

Define It f 4th 4th Ytth i
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For a time series 94T the PACK of lag H O is
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EXAM Derive the PACK for an ARCHProcess
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ANSWER
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Therefore for similar reasons
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Remains

If Yt NARCp then the PACE satisfies 4th 40 ifh I p and Lch O for h p

If a PACE exhibit thisPattern then an ARcp Process
can model it

Therefore we choose p using PACE plots and9 Using ACF Plots
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