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Theoretical Auto Covariance
Function of Model 1

y(k) = Cov [ Xeyp, Xel = Cov [Zyype + 2Z¢ g1, Zs + 274 ]
Itk>1thent+k—1>t,soall Z's are uncorrelated, thus y(k) = 0.

If k =0, then
y(0) = Cov [Zy + 22,1, Z; + 2Z,4] =

Cov[Z,, Z;] + 4Cov[Z,_1,Zi_1] = 0% + 402 = 502.






Auto Covariance Function and
ACF of Model 1
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ACF of Model 1
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ACF of Model !

p(1) =m :

Thus we obtain the



ACFs are samel

ACF of Model 1 and Model 2
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Inverting through backward
substitution

MA(1) process
Xe=Z+BZ¢ 1,

Zy=Xe —BZiy =Xy — BXee1 — BZi—3) = Xy — BXy—1 + B*Z;—,
In this manner,

Zy = X¢ — BXeo1 + B2X—p — B3Xi 3 + -

Xe = Zy +BXe—1 — B?Xp—p + B Xp3 — -

We ‘inverted’ MA(1) process 1o AR ().



Inverting using Backward shift
operator

X; = B(B)Z;

where

B(B) =1+ BB

Then, we find Z; by inverting the polynomial operator f(B):

B(B) X, = Z;



Inverse of f(B)

B(B)* = 1+ BB =1-— BB+ B?B? — B3B3 + -

Here we expand the inverse of the polynomial operator as a ‘rational
function where BB is a complex number’.

Thus we obtain,

ﬁ(B)_lxt == 1 o ﬁXt_l + ﬁth—Z —_ ﬁSXt—B + ...
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Invertibility - Definifion

Definition:
{X;} s a stochastic process.
{Z;}is innovations, i.e., random disturbances or white noise.

{X:}is called invertible, if Z; = Y.i_o T Xi—r Where Y 2_,lmi | is convergent.




Model 1 vs

» Modellis

» Model



Model choice

» For ‘invertibility’ fc

» This way, ACF



What We've Learned

» Definition of invertibility of a stochastic
Process

» Invertibility condition guarantees unigue MA
process corresponding to observed ACF



