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V.

Moving average proces prvého radivA(1)
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Priklad z prvej prednasky

o Nechu, Je biely Sum, definujeme

Tt = Ut + Ut—1

o Vypocitali sme:
Elx:] =0, Var[zy] = 207

{02 pre T =1

Covlzr, Teir] = 0 preT =23

1/2 pre T =1

Corles, o] = { 0 prer =23

e ACF je nulovapre-=2.3,...-
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Zovseobecnenie - MA(1) proces

o Nechu, Je biely Sum, potom

Ty = pb+ up — Pug—1
sa nazyvanoving average proces prvého radu - MA(1)
» Woldova reprezentacia; = p+ Y- ¥jur—;
MA(1) procesy = 1,91 = —f5,¢; =0prej =2,3,...
e Momenty a ACF:
Elx] = p, Varlz] = (1 + 5%)o*

—Bo? pre T =1

Covlar, Tir] = { 0 prer =223

)
——1f52 pre T =1

Cor|xs, Tior| =
21, Teer] = < 0 preT =2.3,...

\
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MA(1) proces - priklady

1. Nechu, je biely Sum s rozdeleninv(0, 4), definujme

1
Tt = Ut + §Ut—1

Potom:E[z;] =0, Varlz] = (1+(1/2)?) x4 =5
(12 2/5 preT =1

Corlws, wpyr) = { 1T~
0 preT =2,3,...

\

2. Nechu; je biely Sum s rozdeleninv(0, 1), definujme
Y = U + 2up—1

Potom:F|y:] =0, Varjy] =(1+4)x1=5

{ﬁ_2/5 preT =1

COT[yta yt+¢] — 0 ore T — 2.3

Procesyr; ay; maju rovnaku ACF nedaju sa rozlisit
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MA(1) proces

o Majme MA(1) proces, t.J. ACF tvaru
(
—%%2 pre T =1

Cor|xy, Tiar| = <
71, e 0 preT =2.3,...

\

» Predpokladajme teraz, ze mame danu hodnotu
p1 = p(1) a chceme z nej spatneditr koeficient s, t.].

B
1 4 /52

0.5 /—/—J T
0 = —

-0.5 | | | I I ﬁ_/—;
-50 -40 -30 -20 -10 10 20 30 40 50

0
B

p1=— = =
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MA(1) proces

o Mame teda rovnicu, = — 25 = 2+ L3+ 1=0

0.6

0.4 3 : e
,—/N
0.2 , SRR

o 0

-0.2

-04F

I I I I I I I I I
-5 -4 -3 -2 -1 0 1 2 3 4 5

, B
— dve riesenias;, By, sgnajufi 5y = 1.
o Procesy
1
T = p+u — Bug—1, T = p+u— Eut—l

maju rovnaku ACF

o Ak chceme jednozr@nu parametrizacipotrebujeme
dodat d'alSiu podmienku.
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Invertovatelnost’ procesu

o Budeme sa snazifapisat proces v tvare AR{):

T = [l + U + Y101 + Yoxy o +P3wp3 + ...

- ak sa to da spravitphroces sa nazyva invertovatelny
o Pre MA(1) proces:

re = p+(1—pL)u
(1-BL) e = (1— B0 ptu

(1 — L)~ ! existuje pres| < 1, vtedy
(14+BL+ L%+ .. oy = p/(1 — B) +w

vt + Bri_y + Brro + ... = p/(1 = B) + uy
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MA(1) - invertovatelnost procesu

o Dostali sme tedaodmienku invertovatelnosMA(1)
procesuls| < 1
o Iny zapis tejto podmienky:

o mame proces; =+ (1 — SL)uy

o koren polynébmul — gL je1/p

o podmienka invertovatelnosti teda hovori, ze kore

1 — 8L = 0 musi byt v absolutnej hodnote vsi
ako 1, tedamimo jednotkovéeho kruhu
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MA(1) - vypocet PACF

o Pripomaé&me si vSeobecny vzorec;

[ 1 p(1) .. p(1) )

det

\ p(k—=1) p(k—2) ... p(k) )

[ 1 p(1) ... p(k—1)
o(1) 1 . plk—2)

(1) Prr =

det

\ p(k—1) p(k—2) ... 1)

o Pre MA(1) proces j@(k) =0 prek =2,3,...
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MA(1) - vypocet PACF

o PACF sa (narozdiel od AR procesu) nevynuluje:

¢ = p1)

P A NTC R WY A (Y
bW p@ ) e 0 )y

ODY = = —
det ! p(1) det ! p(1) e
p(1) 1 p(l1) 1
1 p(1) p(1) L p(1) p(1)
det [ p(1) 1 p(2) det [ p(1) 1 0
p(2) p(1)  p(3) 0 p(1) O p(1)3
o33 = = = 5
1 p(1) p(2) 1 p(1) 0 L= 2p(1)
det | p(1) 1 p(1) det [ p(1) 1 p(1)
p(2) p(1) 1 0 p(1) 1
5, = —p(1)*

(1= p(1)%)? —p(1)?
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VI.
Moving average procegteho radu- MA(Q)
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MA(q) proces - definicia a vlastnosti

o Nechu, Je biely Sum, potom

T = b+ U — Prup—1 — Pour—2 — ... — Bgt_q
sa hazyvanoving average procesteho radu - MA(Q)
» Woldova reprezentacia; = p+ Y- ¥jur—;

MA(Q) procesg = 1,91 = —B1,...9g = = B4, ¢ =0
pre; > g — MA(Q) proces je vzdy stacionarny

e Momenty, ACF, PACF:

Ele = p, Varle] = (1457 +...87)0”
Cov|xy, x447] =0 preTt=q+1,q+2,...

= Cor|zy, v =0 preTr=q+1,qg+2,...
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MA(q) proces - definicia a vlastnosti

» Vypocet prvychg autokorelacii (mézeme uvazovat

1= 10):
COU[I’t, th+7] — E[(Ut - 51“75—1 T oee e T ﬁqut—q) X
(ut+T — 51Ut+7—1 e T 6qut+T—Q>]
= E[ut (Ut+T — 61Ut+7—1 e T 6qut+T—Q)]
—B1E w1 (upr — Brtlpyr—1 — ... — Byllpyr—g)]
—BqE[ut—q(ut—l—T — Blut—I—T—l .. T 5qut+T—Q)]
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MA(q) proces - definicia a vlastnosti

o Vypocet prvychg autokorelacii - pokreovanie:

(—B1+ B1Ba+ ...+ By_184)0°
(—B2 + B1B3 + ... + By—2By)0”

T=1 = (1)
T=2 = (2

F—q = ) = (~8))0”

o PACF- dosadenim vypdtanych autokorelacii do
vSeobecného vzorca (1)
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MA(q) proces - definicia a vlastnosti

e |nvertovatelnost':

Ty = A+ u— Srug—1 — Poup—2 — ... — Byui—q
vy = p+(1—-50L—...—B,LYuy
o Existencia inverzného operatora
(1= B1L — ... - B,L9)~1 - korene polynému
1—pL—...—p,L%=0musia byt mimo

jednotkoveho kruhu
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