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Modelovanie sezonnosti

o Mali sme uz modely, ktoré mali sezonny charakter dat
- AR(2) proces s komplexnymi koneni.

o Nesta&i to vSak na vSetky sezdongasove rady

o Existuju modely Specialne zamerané na modelovanie
sezonnosti SARIMA modely (sezonne ARIMA
modely)
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ACF procesu so sezonnymlenmi

Shumway, Robert H., and David S. Stoffer. Time series arsagsd its applications: with R
examples. Springer, 2011Spravime podrobny vypet ACF z cvEenia 3.44

Example 3.44 A Mixed Seasonal Model
Consider an ARMA(0,1) x (1,0)12 model

Ty =Pry 10 +wy + By,

where |@| < 1 and |#| < 1. Then, because x¢—12, wy, and wy—; are uncorre-
lated, and z; is stationary, v(0) = @%~(0) + o2, + #%c2, or
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e

In addition, multiplying the model by x,_p, h > 0, and taking expectations,
we have v(1) = @v(11) + 8o, and ~v(h) = &+(h = 12), for h > 2. Thus, the
ACF for this model is

p(12h) =" h=1,2,...

p(l?h-l}=lr;l{12h+l}=1 o __gh h=0,1,2....,

7

F

plh) =0, otherwise.
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Priklad - data

o PCet cestujucich aerolinkami od Boxa a Jenkinsa -
priklad od zakladatelov ARIMA modelovania

o Mesané data, januar 1949 - december 1960
o Pracujeme s logaritmami, stabilizuju disperziu
o V R-ku:
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Priklad - diferencovanie

o Spravime diferencie - v R-kul - Je v nich ra&na
sezonnost':
Cli | [ I I [ [ I
1930 19352 1954 19356 1958 1960

Time
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Priklad - diferencovanie

o ACF a PACF pre tieto diferencie - v R-kui

Series: diff(x)
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Priklad - diferencovanie

o MOGzeme spravitrocné diferencier; — z;_15 - V R-Ku

Series: diff(x, 12)
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Priklad - diferencovanie

o A klasicke, aj r&né diferencie klasické kvaoli trendu

sezonne kvoli sezénnosti - v R-ku ted#
Series: diff(diff(x, 12))
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Priklad - diferencovanie

O éOSt

ym:.
Series: diff(diff(x, 12))
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Priklad - sezonne AR a MA&leny

o Podla ACF by smemnohli skisit ust az pana(12)
o Box a Jenkins:

o nie vetky ma(1), ma(2), ..., ma(12)

o ani nie ibama(l) ama(12)

o ale vynasobit polynomy radu 1 a radu 12:

(1—BL)(1 — 6L %)uy
- dostaneméd. 3 ma clenov, a potrebujeme na to iba
2 koeficienty
o Analogicky + daju sa kombinovat'
o sezonnana Cleny vysSieho radu: — 6, L2 — 05 L%
o sezénnyar €len s klasickym{(1 — aL)(1 — 61 L*?)x,
o sezénnyma €len s klasickym(1 — aL)(1 — 61 L*?)u,
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SARIMA modely - terminologia

o Pripoma&me siARIMA (p,d,q) :
o p - pocet ARClenov
o d - kolkokrat data diferencujeme
o ¢ - pocet MA Clenov

o SARIMA (p,d,q) x (P, D, (Q)s ma navyse:
o P - pocet sezonnych AKRlenov
o D - kolkokrat data sezonne diferencujeme
o () - pocet sezobnnych MAlenov
o s - peridda dat

o Po diferencovani (klasickom a/alebo sezénnom)
musime matCasovy rad, v ktorom nie je trend
(sezonnost tam byt moze) ani jednotkovy kore
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Priklad - model v R-ku

« Co chceme pre nase daBARIMA (0,1,1) x (0,1, 1),
pricoms = 12

» Casovy radliff(diff(x,12)) nema trend ani jednotkovy
koren

e V R-ku:sarima(x,0,1,1,0,1,1,12)
o Dostaneme:

> garima(x,0,1,1,0,1,1,12,detail=s="FLLSE"™)
&Efic

Series: xdata

ARTMA (O,1,1) (0,1,1)[12]

Coefficients:
mal smal
-0.4018 -0.55&%
=.e. 0.0896 0.0731

sigma™Z estimated as 0.001348: log likelihood=244.7
AIC=-483.4 ATCc=-483.21 BIC=-4T74.77
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Priklad - model v R-ku

e Rezidua su dobré:

p value

0.8

0.4

ACF of Residuals

Normal Q-Q Plot of 5td Residuals
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R-ku

Priklad - predikcie v |

o Mame modeSARIMA (0,1,1) x (0,1,1)
o Spravime predikciu na nasledujucich 24 mesiacov:

Lo
o
4
ol

= . T
oD

o ]

i i
] e ] )
I () (=) )
““ 1) i) s M
oy
o 7 D A
L i
. "
u
ot i ] ol Y R
i I,
/it g =
(i L it
&

:
Wt |
"III"'
n, H fl“ I,
SV

T Ty |

by " \

B Ly 1
¥ N

1956

1958

Time

1960

1962

Modelovanie sezénnosti

— p.14/15



Cvicenia

N4jdite vhodny SARIMA model (data na stranke):

o spani el sko. t xt - pocet turistov v Spanielsku;
mes&né data od januara 1970 do marca 1989

e suveniry. txt -trzby v obchode so suvenirmiv
lodenici na plazi v Australii; me€amé data od januara
1987 do decembra 1993
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