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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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Priklad - data

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

o Mesané data, januar 1949 - december 1960
o Pracujeme s logaritmami.
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Priklad - diferencovanie

o RoCna sezonnost, rastuci trend v takomto pripade

sa robia

o klasické diferencie;; — ;1 - kvOli trendu
o sezonne diferencie, — z;_1o - kvOli roCnej

sezonnosti

o Modelujeme teda premennu:
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Priklad - korelogram

o Vyrazna hodnota ACF a PACF pri lagu 12:

Correlogram of DIF_1_12

Date: 111711 Time: 11:25
Sample; 1943001 1960M12
Included ohservations: 131
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Priklad - zostavenie modelu

o Mal by tam byt AR/MA Clen radu 12

o SARIMA modely:
o~ nebudeme do modelu davat samostatne-
alebo vsetkyr; 1, z;-9,... 2419
o alevynasobimeaapriklad s AR(1Elenom(1 + aL)
- dostanemeél + aL)(1 + 0L'?)x,

o vySSieho radu, napriklad:+ 0; L'? + 0, L%

o NAas priklad:
o Box & Jenkins navrhuju zobrat MA(1glen
(vyrazna ACF prilagu 1) a prenasohit — 0.L1%)
o dostaneme MAast (1 — BL)(1 — 0L**)w,

o takyto model sa daasto pouzit na modelovanie
sezonnycltasovych radov (samozrejme, nie je
univerzalny), nazyva sairline model,........c coosmmosti  p.0/12



Priklad - odhadnuty model

o Vystup:

Uependent Variable: D{LOGAIR,1,12)
Method: Least Squares

Date: 111711 Time: 11:28

Sample (adjusted): 1950mM0%2 1960M12
Included observations: 131 after adjustments
Convergence achieved after B iterations

WM& Backocast 1949001 1950m01

Coefficient Std. Error - t-Statistic Frob.
C -0.000448 0000861 -0.520609 06035
MALT) -0.404829 0080477 -5027309 0.0000
ShALTY) -0.640750 o0sd172  -9263115 0.oooo
F-sguared 0372548 Mean dependent var 0.000291
Adjusted H-squared 0362744 5.0 dependent var 0.045848
= E. of regression 0.036600  Akake info criterion -3.754407
Sum squared resid 0.171463  Schwarz criterion -3 689063
Log likelihood 248 89464  Hannan-CGuinn criter. -3.728152
F-statistic 2799986 Durbin-Watson stat 1 432469
Frob(F-statistic) 0.0000oo
Inverted MA FHoots A6 g3- 48i g3+ 48i A8+ B3
A48- 84 40 00+ 861 -.00- 96
-48+ 83 -48-841 -083-451 -83+ 44
- 46
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Priklad - odhadnuty model

o Stacionarita - po roznasobeni je to MA model, ten je

stacionarny
e |nvertovatelnost':

Inverse Hoots of ARMA Folynomial(s)

Specification: DILOGAIR,T.12) C MA(1) SMA(12)

Oate: 11717711

Time: 11:29

Sample: 1848001 1960012

Included ohservations: 131

A Hoot(s) fodulus Cyele
-0 963587 0963587
-6.25e-17 £ 0963587 0.963587 4.000000
0481793 + 0.834480i 0963587 £.000000
0.834480 + 04817935 0.963587 12.00000
0963587 0963587
-0.834490 £ 04817931 0863567 2400000
-0481793 £+ 08344801 0863587 3.000000
0404629 0404629

Mo root lies outside the unit circle.

ARMA model s invertible.
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Priklad - odhadnuty model

o Korelogram rezidui:

Autocorrelation Fartial Correlation AC FPAC O-Stat Prob
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Priklad - predikcie

e Vynechadme posledné tri roky a spravime pre ne

predikcie:
GG
Forecast: LOGAIRF
Actual LOGAIR
54 Forecast sample: 1958001 1950012
Included obserestions: 36
5.2

Foot Mean Squared Errar - 0.0659571
Mean Absolute Errar 0.060597 4
Mean Abs. Percent Error  1.002833
Theil Ineguality Coeficient  0.005755
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- maju rovnaky sezonny charakter ako pévodné data
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Priklad - predikcie

o Porovnanie predikcii so skutoymi hodnotami:
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SARIMA modely - terminologia

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

e SARIMA (p,d,q) x (P,D,Q)s :
o P - pocet sezonnych AKRlenov
o D - kolkokrat data sezonne diferencujeme
o () - pocet sezobnnych MAlenov
o s - peridda dat
o "Airline model" je SARIMA (0,1,1) x (0,1,1),, V
nasom pripade = 12
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