T hus Yhe c,lr\a_nje In Fm‘ce.

LO__-_%_ Statio nary Proces S€S
2@_,_\&_5\_- A S‘I‘Dc,l«a.sﬁé- process fX(‘c)}tZOf
1S C,a.\leal a S‘h'l'l‘o"\”‘j Process €+ {or
any  n and t[).../'l:h) He random vectors
(KED,, XER) and (x(E5) . X (ta+)
kave ‘H\C Sawme join‘l’ d;S‘h‘iLCHOn ‘For
a\l s,

~That is, the joint distribution is +he
SOLme) no mq_"Her' ‘H«e \\S‘T'qrﬁnj Fofn‘l‘_'

_Consider two exwles ot shﬂomry
FF‘DC—CSSQS Haat we_ have a\re_aoly seén :



EXMEle,- 1: An ex‘joa\{c continuwous—Hhme
Markov chain iX(‘b)E where

P):X(D)-’:jl = P ) 12 O, w here inE
ore Hie \im[‘l'l'nj 'lbr‘olb b1 liHes.
EXam\ole 2 : %x(t)% w here

XE)= NE+L)-N@®H) | £20, where
| >0 s « Cevgshn'f OLV'LoL EN(t)i 's

O PofSQon 1:!‘0C€.$S b\)l‘H« Nd?; )\

- In EXQMF[C_ 2 XC‘t) counts e

Nnuwm ber o(: e,vud's N

Exaugfle, (Random Te_leijL S.‘jnml Process):
- lLet il\](t)g be a Pojsson process W
rafe Z. Llet Xo be inalefenolud' of
fN(t)ﬁ ovid have leoe..L.'H-y distribution
Plro=\1=P(Xe=-11=% . T€ X(¢) =

Xo ('l)N(ﬂ) then §X@), t20€ is a
Ta.nelow_\‘ M&jr&r‘z Sijr\q,l Fr\occ_sé.




~Ab any Yime -t) X(—t) 'S e,tuut”)' l:'ke_|7
1o

- Since a Poissown process 1S S-hdfo“q'ryf

{X(‘f)i is also a s-}o:\‘l'owar7 process,
E[x(®)] =

and cov [X(‘t), X(f'*?)] -



DQ‘FV\. A 5-1'00L\QS‘HC FraceSs %X(‘f)z o
wakli S-}'q‘h'om,r\!_ ) E[X(‘t)]:c_ and
Co\/[)((t)) X(++s)] does not clefenal on T.

— That iS/ o E[X(‘f)] and \mr[xui)]

do wot C\(’_re,rw\ on"t) and if COV[X(S)) X(t)]
ole‘:emis on‘y on ’t-—s\.

Note : gince o. Gaussian Fr*oce.ss ié

de}'"ermfnéot loy |‘+s meéan s anal Covarijan CCS}
“ny weak \;Z stathonar y Gaussian
)9\"0 cess s

Exam'ple (Orr\s'\'e,in-— Uh lenbeck Froc_e.ss):

-Let SLX(‘(Z)E be S‘hnala.r-ol Brownian
Moton ond for x>0, let

V(’C) =
- Then {V(‘lz)) 't?-oi s the Ornstein-—

UWhlenbeck process  which 1S a Common

W\OJ!;\ ‘FDr -H\e, ve,loc{‘l'y over Hime of

o immersed Far'ﬁc—le.




E[v(®)]=
CoV [V(‘t}) V(t-l—s)]:

- So i\}('t)i 1S
"’Sihte- Browniom WLo'HOV\ iS un_ssfq.n}
f\/(t)i 15 also Gaussian;, thus iv(t)g

1S :

_EX‘U""‘!?'Q, (Non SYMmcfl'Tl‘C,. Ramclom T&leJrGLFL)‘.
- Su.‘arose we alter the rend om +E,|er~q.lol\

Sijnq,\ Froc&ss So ‘|’{4qj' E[Xo] 'S S'HH
O) but the alfS‘lT;LuL"'iOM of Xo 's net
Symme‘h‘ic around O.

Then E[X(D)]=




and  cov [X(‘ﬁ) L X(t+s)] =

T ime Series E—X&m’,les

Example (Auto regressive Proces <)
— Let %0,2.)%1,... be unCorre_,aJ‘eJ r.v.‘s)

eachh with mean zero a.nol

Var(%h)‘:
where (1-X)>0.
,De:@fne Xo= 2o cpad A= >\Xn|+2 nz| .
- T hen i)( { 'S a 'GTS'I‘ oralex qu+DTEqF€$S|ve
(AR-1) _process.




- The state at Hime n is a multiple
o-F +L\Q Prevfous sh‘l'e) F,us Some.

. ¥
r‘a.noLOW\ "nmSe,,

Note X, =

Sa E[Xul= ond
Cov[Xn) Xn-Hv\-J:



" So {XP\Z 'S

Exouv\!:le (Movfnj Aue,raﬂe): Let |
Wo,b\)l}\«)z,).-. be uncorcelated rv's
with  E[Wa]=z m and var[l«)n]: c*
for n20 . For some Tosi‘HUe in+€j€r
K, let

)

Ba=

— That 15, X, s the averaqe of the
MoSY vrecent (k+|) voLlu&S of -H«\e, (UL' ‘e
(q W\onn3 a_ve,ra.je) :




Clearly E[X,]= and
Cov [Xn) Xm-m] = .



