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DEF: CeT e(t) - WN(o
.
X) (for semplicity N = 0) and consider the process obtcimed as

y(t) = Coe(t) + Ge(t- 1) +... + [ne(t- n) where Gare the weights and y(t) is called Moving

AVERAGE PROCESS Of Order n : and it is devoted as MA(m)

e(t)

&(E) is a function of e(E)
...

e (E- m)

I MA(m) a stationary process ?M
·

↓> sochastic for sure because e(t) -Wa(0
.
X

- my(t) = E [y(t)]t

= E[Coe(t) +... + EneCt-u]]
# samples because E is = CoEle(t)] +... + In EleCt-n]]

lineary(t) = (co +... + c) E[e(t)]
.

-usiant= Cime

and so we can write my(t) = my = 0 ft

t

E

· Y = 0 - Sy(t,t) = E[ (y(t) -my]] = E[yt]) Simplified because my = a

= E [ (Coe(t) +... + Ene(t-n))]

= E [co-e(t) +... + (n e(t- n) + 2cce(t)e(t- 1) +
... + 2(n - (ne(t- n + 1)e(t-n)]

- E [co2e(t)] +... + ELz[n-Ene(t-n+ 1le(t - u]]

= co2 Ete2(t]] +... + an E[et-n]] + zCoG EleCt]eSt - 17] +
...

ect) is SiationaryRemember : ELet)] = ElleCt] -m)"] =X VE in Two different Time instant It and

t - 17 The Two sample of white noise are

E[e(t - i)e(t-j)] = 0 uncorrelatede(t) is white noiseVi
,j ; ij

= co + c,
22 +... + cux=ci consist

· = 1 - Sy(t , t+1) = E[(y(t) -my)(y(t-) -my)] = E[y(t)y(t - + )]

= = [ < coe(t) +... + [ne(t-n)) (coelt-1) +... + (ne(t- n - 1))]

= ET celt)e(t-1) + Cogeltye(t+2) +... + [Coelti)" + Enelt-ie(t -2) +... )

= E[c. Coelt-1) "] + ETCCie(t- 2) ] +... + E[Co" eCtleCt -1] +...

= cETeCtYe(t- 1)] + CoC, E [eCtYe(t- z)] +... + CC E [eCt-1) CE[e(t+ 1)e(t-2).
*

*

= (Coli + [ , [2+... + [n [n-1]*
constant

Similarly
n element in the sum- (t

,
t=2) = [Cotz + 2, (z +... )x

Xy(t ,
t=n) = coGX only 2 element in the sun of coefficient

VisuJy (t
.
t-n - 1) = E [y(t)y(t- n-) = Et(coe(t) +... + Cne(t-n))(ge(t- n- 1) + ... ) = 0
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This is only a mathematical object .
WN do not exisis !



generalization of MACm) : y(t) =5 Cie(t-i) with e(t)-WNo

Moving Average Processes of infinite grade (MA(ed))

An MA(00) process is a generalization of MACM) and it can be written as

y(t) = 2
+0ce(t-i) e(t) - WN(0

,
X)

Assumption : Et< +o

Mean : my(t) = E[y(t)] = E[[ce(t- i)] = [ciE[e(t- 1]] = 200 = 0

Variance : Sy(t, t) = Ety(t)2] = E[([cie(t-i))([ce(t-j))]
= E [[cice(t - i) e(t-j)]

i
,j

= [cic [[eCt-iJe(t-j)] = [ci2X* +&

Covariance Yy(t , t-i) = Et [cie(t-i) [cje(t-j . [1]

= E[[ciCje(t- i) e(t -j- T)]
+a

->on

- Ecicj EteltileCtj-[)] = EliCin *
i
,j=0

# only if i =j+

Xy(t)
MALeo) is a si That can model any process

-
that we will see in this course
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