
 

Date Tuesday November6 2018

Recap
AN ARCH Model isstationary iff ARfp MAC

47This issatisfied iff thezeros ofthe AR generating
function lie outside the unit circle in the complex
Plane

4 This is called the Stationaritycondition for ARmodels

An MACGImodel is only useful if it can be represented
as an infinite order AR model Maca AR N

47 This is satisfied iff thezeros of the MAgenerating
function lie outside the unit Circle in the complexPlane
Thisis called the invertibility condition for MAmodels

ARMACp 9 Models
Yt is an autoregressivemovingaverage process of orderpanda
if
Yt Yt it 024t z t it 0pYt p t Et t OEt i t i t 09Et q

where Et'snewNCO02 andtheO'sandO'sareconstants to
beestimated

Themodel canalsobe stated interms of its generating functions
as follows

Yt 01Yt i 024t z pYt p Et to Et it t 9Et g
l O B 02 B2 OpBP Yt l to B t t 0439 Et

B Yt O B Et



where 0121 1 lo z Op2P is thegeneratingfunction for
the ARcomponent

and OC't It 0 Z t topZP is the generatingfunction forthe MA component

Remarks
AN ARMACPg model is not necessarily stationary but
we'd like it to be so that we can makemodelstationarity
time series
An ARMA Pig model is not necessarily invertible but
we'd like it tobe so that Yt can bewritten exclusively
as a function Of its own history
AN ARMA Pia is stationary iff its AR component is
stationary
47We check thisby determiningwhether the AR generating
function CZ satisfies the stationarity conditions

AN ARMACp97 is invertible iff its MA component is
invertible
we check this bydetermining whetherthe MAgenerating
function 0121 satisfiesthe invertibility conditions

atque more comments
ARCP ARMA P O

MAG ARMA Oig
Modelselection is determinedbyselecting appropriate orders
Pand9
47We canuseACFand PACE plots to help with this
Whatweexpectto see ontheseplots is the following
ACF I Significantspikes t exponential decayheat
PACE L significant spikes t exponential decayn p
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EXAMPLE It ARMA1112
Yt 01 Yt i t Et t Ee i t 0 2 Et 2

UsingbackShift operatornotation find the generating functions
and express this relationship in terms of them
Solution

Yt 014T I Et t QEt it 02 Et 2
Yt l OB Et l t B t 02 B
OBYt Of B YE

where 01h l O Z
z I 1 01Z t 0222

BREAK

Example gilt NARMAC2 2
Yt Yt i t 0.5 Yt 2 t Et t 0.2 Et it 0.7 Et z

IS Yt Stationary and or invertible
Solution

Yt Yt i O 5Yt 2 I Et t 0.2 Et i 1 0.7 Et z
l B O 5B2 Yt it 0.213 t 0.7 B2 Et

OBYt Of B YE
where z I Z 0.52 2
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0127 0 iff 2 l t 2

21 0.5

I I VI

2 i 2.73 and Zz 0.73

1211 2.73 and 1221 0 73

i Zz liesinside the unit circle and so
the ARMA12,2 model is not stationary
AR side of things

Z O iff 2 I 10.211 212 410.7117
2 0.7

0 2152.76
1.4

O 2 I 52.707 i
l 4

2 i 0.14 1.19i and 2 2 O 14 t 1.19 i

1211 F 0.142t I 1912 IZz l I 198

THUS 1211 122171 therefore the zeros lie
outside the unit circle and this ARMA 2,2 model is invertible

This ARMA12,27model is invertible but not stationary
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Estimating ARMA Pit Models
GOAL TO estimate 01 02 Op Oi Oz 0g T in

thegeneralARMAmodel
B Yt O B Yt

For OurPurposes we'regoingto assume 9 0
Why Because IRL weusuallyhaveto do an operation tomake our

data from nonStationary to Stationary and indoingso we
mean correct it tozero

More on that on Tuesday

Theseparameters are estimated with observeddata Yi 42 Yn
Severalmethods Of estimation exist We'll focus on
i Maximum Likelihood Estimation

Cgtwon'tbeasniceas212
121 Leastsauares Estimation becauseeverything is r v

ML Estimation
TOdo this we needto makean assumption about the
distribution of our data andhence theWNprocess

MVN O T II Iowervanions
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This results inthe following likelihood function
Iftp.Y

01 02 Op Oi Oz 0g T e Hn

determinant

where I Hi Yz Yn

Wewant to maximize thisfunctionto obtainML estimates of
the parameters

It willbedone numerically


