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QUIZ SOLUTIONS 1
Ia General
2A Period
3 Plot 1 HOMOOrhetero

Plot 3 Notobvious Sinoudialshape correlation
Plot 4 clearcorrelation

4 Thingsthatrequiredistribution assumption F

ASSIGNMENT I
DerivationProblems today

Mr a N a T

we need differentmodels than theclassicaldecompositionone
Lay fundation theory Then Practical

Generally speaking a time series is a stochasticProcess
indexedby time I
specifically wehavea sequence of sequenceofrandomvariables
randomvariables gyt TE IN

random J
var where t is an indexof time

Ithinkaboutdiscretetimeseries practical
YtIbservationfromYt



We want tomodellanalyse data overtime and todoso
we need timeseriesmodels
Such a model specifiesthejointdistribution of Yi Ya Yn

PCYi Eye 42 I ya Yn yn for ya ya yn C IR
Thinkof ajoint CDI

However specifynig this full distribution is generally not
Possible in practice since there is not enough information to
estimate all of theParameters such a model would rely on
Mostinformationis contained in the lowermoments
ofthemodel'sdistribution

BETmost of a distributioninformation is contained in the
1st and 2nd moment
1st moment IE Yt3 for f 1,2 3

IMean
2ndmoment IE Yt Yt th for t l 2 3

Variance t
h O 112

covariances when tth separation intime

The SpecialCare Multivariatenormaldistribution is specifiedmmmm entirely by its 1st and 2nd moments
I Yi42 Yn T n MUNCE E

where oli lE Yi
Iii Var Yi
Zig CoveYiYj

Y r

gl hy.fHy
joint distributiont

t



Takeaway wedon't need thewhole jointdistribution our
modeling will bebasedon 2nd order properties

There will be someloss of information but it
won'tbe substancial
No loss inthespecialcute

ZeroMeanmodel overlysimplistic
IDD noise where IDD identicallyandindependently distributed

It NIDD O r2
set t It couldbeanydistributioni n more generalthannormal

IE Yet3 O ft
var Elt 024N ft
Et and Etth are independent for h10 independent

Every Et is identically distributed

radio samevariancewhite NOISE moregeneral morerelaxed

Et WHO r

IE I t3 0 ft zeromean

var Elt 024N ft Constantvariance
COV Et Etth O for1h10 uncorrelated Differentfromindepented

because of 17Every Et is identically distributed exceptnormaldistribution



WN IID noise is a specialcaseofWN
IDD Uncorr indep

Random walk tf
Et l w probability 42

1 w Probability y
independently
Bernoulli

t
St E Et

k 1

and so O

o IE St II IE Et If14142 t o K O

Onceyouaccountfor seasonaltrend accountforcorrelationin errorterms
Stationary Basicfundamentalbubble

we nope itthe leftoverfromseason6trend
consistent expected

strictly stationary
A time series Yt is saidtobe strictlystationary it the jointdistribution of Yt Yea 4th is the same as that of

Yt ith Ytruth IY1nth



In otherwords Yt is strictly stationary if all of its statistical
properties remainthesameundertimeshifts

Difficulttoverify
Neversatisfied
Requite first 2 moments weak

In Practice this isdifficult to verify andeven if you canit is rarelysatisfied Thismotivates the need for a weakerdefinition of Stalionarity

But first we will define themeanfunchon
C Ct IEIYe3

The covariance function

Nr s CovCyrYs IE r IE Yr Ys EEYs
IE YrYs IE 4r3IE 453

whathappens

WEAK Stationary usemostoften
whenindependent

Strict1 weak
A time series Yt is said to be weakly stationary if
i r t a IE Yt is independent of t
Ii T t ti h is independent of f for all h
Shouldlookexactlythesame onlydepend on h Layseparation
i e Covarianceonlydepends onthedistance h not t

In this scenario Nlt L t t th Tch
Strictstationary weak stationary
It it'snot stationary differentPath
E Ole Et HD OP2 is 1lb Stationary

G t a IE IE t3 0 Independentoft
ME tth Cov Et Etth 02 if h o

Independent
factory 0 if h 0 Of t

D 0,62 is weakly stationary
You couldalso say itis strict stationary



104could a10 Say I I SI y
samefor whitenoise Nofactoring but Cov still zero

By similar arguments you canshow that WNCOsos is
weakly Stationary

Eliane Randomwalk
St where stiff Ek and Et or IID 10 r2

r t IE Est IE IE Ek3 0
8ft Eth soul St Stth

COV St St Eet t Ethe t i t Etth
Cov St St t covfsfttEt ti t

Coulston
11 l i l i l i ie i fExplode subscriptalwaysdifferent
Because Ee areindependent

var St
IE Ist 3 IE 52
IE FIE Er

2

IELEE En t 2 EiEj

II IE Evil t 2 E

ieu.gg at
E var ka t jo

Ejjina9Yump

Kai
t
E J2
Kil notindependent off
to 2 X i therandomwane is not

weakly stationary
I

Ccovariance functiondependson t
randomwalk is not weaklystationary



OM i s n I Weae y SI l NarsFirstorder
Examelle Movingaveragemodel of orderone

Notation Mall
consider the timeseries94T withmodel
Y t i Et t 0 Et i
where Et aww 0,02

TASK Show Yt it stationary

IE Yt ult LEIEt t Et i
IE Et t O IE Et i O Vindep

Ol fCOV Yt Ytth JC t Eth
Cov Et to Et i E h

t 0 Et th i
Cov Et Etth t

CovCEE Eth c t

Cov 0 Et l Et th t

02 Cov f Et n OEEth l

off I ringers

0 hii
I missmatch

i MA i il stationary

cod autocorr ACE
Std

what is the StdofY


