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Recap
Ye AACP if Yt 0Yt t 02 Yt a t t p Yt.pt Et

B Yt Et
where 10 Z l O z 0222 P2P

Yt n MAC97 if Yt Et t 0 Et i t 02 Et z t t g Et g
Yt O B Et

where Z It O z t 0222 t t0g 29

0127 and 0CZ are called generatingfunctions aka
characteristic polynomials
Necesaryto provestationaryandinverlivility conditions

Mathematical Prerequisites
A Powerseries is an infinite sum representation of
a function
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Example

1 ex I.no n Exponentialseries

co
2 1 E X Geometricseries

l X n o Converges for 1 1L l
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3 fCX I f n a X a n Taylor's theorem
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Complexnumbers
Imaginary number FM Ii
A complexnumbercanberepresentedgenerallyas

2 at bi E CI
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Where a b E IR pea complex
part part

Look atthemagnitude
of thevector inloutcircle

we'regoingtocheck
2 atbi theLeros ofthepolynomial

b
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d

121 modulus
magnitude

a2tb2M

If 12171 then 2 lies outside the unit circle
If 12111 then 2 lies on orinside the unit circle



Lemooussi.M

Alot is stationary for all 9
AR P MAC 7 if stationaryconditions hold
MACA ARP if invertibility conditions hold

Stationarity conditions Goat Ann Macao

1B Yt Et
Yt 1 Et l

B

sinceany functioncanbewrittenas apowerseries let's do
that for 1

OCB

NEO4h B E 4 B

Yo t th Bt 42132 t43133 t

Pluggingthis back into 1 yields
Yt 4CB Et

Yot 4 B t 42BI t Et
Yo Et t Y Et i t 42 Et 2 t

If Yo then we see that Yt looks like an MAC process

IMM Firedrill



For YoEt t 4 Et i t 42Et z t to converge we require
that the Zeros of 0 Z lie strictly outside the unit circle in the
complex Plane

Thus an ARCPI model is stationary if the Zeros of its generating
function lie outside the unit Circle in complex Plane

z to for any 2 Suchthat 12111
Equivalently

0127 0 only for 2 Such that 12171

EARStationarityconditions

Invertibility condition Goal naca Arcot

Yt OCB Et
1 Yt Et 127
D B

Using thefact that any functionhas a powerseries representation
we can write

FB n.EEAnBn IX B

to t d B t HzBZt

Pluggingthis back into 2 yields
X B Yt Et

l to t ti B t daB t Yt Et
toYE t kiYt i tX2 I t z t Et

Thislooks if Xo I like an ARC model



For XoYt t T Y t i t XzYt 2 t to converge we require
that the zeros of Oct lie outside the unit Circle in the
complex plane
In thiscase we say the MAC9I process is invertible

012140 for any 2 Suchthat 12111
Equivalently

0127 0 Only for 2 Such that 12121

IMA invertibilityconditions

consequences of
ARCP MACO
ACE of an ARCP process showsexponential decay
because the ACR for MAC9 Shuts off for 479
But here 9 D and SOARCG never Shuts off On an
ACEplot

MACA ARCA
PACE of an MALA Shows exponential decaybecause a PACE
for ARIP Shuts off for h P But hereto D and so
MA g never Shuts Off On A PACE Plot



Example Yt n ARCH
with Yt 0.75Yt i O 5625 Yt 2 t Et
IS Yt stationary

SOLN Yt O 754t i 10.56254T 2 Et

Yt 0.75BYE to 562513kt Et
l O 75 B t o 5625132 y t Et
i 0127 a l O7513 to 5625B2

For what values of 2 is lolz O

27 0 if
2 CO75 I 7512.461756251

210.5625
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2I 2g 2 i Z 2 Zz 1 2 i

lzt fzptf 2IT
4g Bothroots lie outside the

unit circle

i Yt is stationary



Example Yt MAC1

with Yt Et t 1.25Et
Is it invertible

501N Yt Et t l 25 Et i
Et t 1.25 BET
l t l 2513 Et

OCt I t 1.25 2

For whatvalues of 2 is 0127 0

Z 0 if
I t l 252 0

2 I O 8
1 25

121 0.8 Ll

i E It is not invertible


