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[Tpumepbl 3agad

Mopgenb aBToperpeccum

Mopaenb cKkonb3dALlero cpegHero
Moaoens ARMA

ARIMA - nHterpuposaHHaga ARMA

[Togbop napameTpoB MOOENN.
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[Tlpumepbl 3agay
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CKoOpoOCTb ABWMXeHNSA aBToOMoOOunen
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ABTOperpeccrmoHHasa mogenb

e Crniy4yauHbIn npoLecc Ha3blBaeTCA CTaUMOHAPHbLIM, eCNK

cllybyanHoe pacnpefnenieHme sHa4yeHUn PyHKUNKU 3aBUCUT
TOSMLKO OT NpeablayLwmnx 3Ha4YeHNU U pacCToSaHUA Mo

BPEMEHU [10 HUX, HO HE OT CaMUX 3HaYEHWI BPEMEHU [ []] )

Stationary Time Series
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Non-stationary Time Series
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ABTOperpeccmoHHas mogenb

« Peannsaunmn ctaumoHapHOro cry4amnHoro =y
npoLiecca MoryT ObiTb NEPUOANYECKUMMU b ||/
Mpumep: npouecc X(t)=sin(t+s), roe s — F; - —
paBHOMepPHO pacnpeneneHHaqa Ha [0;2r] : |
crny4YamHas BenuyuHa [

. X(t) = X(t-27)
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ABTOperpecMoHHbIN npouecc
nepBoro nopsaaka AR(1)

e CTaunoHapHbIN NpoLEecc — MapKOBCKUWN, €Crin 3Ha4YeHne
3aBUCUT TOJSIbKO OT BrivkauLuero npeabiayuero 3Ha4eHus

* [lpumep: cnyyanHoe bnyxgaHue

X =c+rXi_ 1+ €
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[Tonck koadpdpuumneHToB
aBTOperpeccun
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Moaenb cKonb3slero cpeaHero
(Moving Average - MA)
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(autoregressive moving average)

Mogen ARMA
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ARIMA - uHTerpupoBaHHas mogernb ma

daBTOperpeccmnMmn CKorb3sdalwero cpeaHero (N mim
(Box-Jenkins model) i

BpemeHHOW psag HasbliBaeTCcs MHTErpupoBaHHbIM nopsaka kK, 5 AN

eCnun pasHOCTM pada nopsaaka k aBnaroTcs ctalMoHapHbIMA =d gy
p q P=

Ad.Xt = C -+ Z: ag.&dXt_i -+ Z bjst_j -+ Et '_m"|: =

=1 9=1 %Th }
Vﬁ -> AR filter - Integration filter > MA filter - ¢,

(long term) (stochastic trend) (short term) (white noise error)

ARIMA (2,0,1) y, = a1y, 1+ Ay, + bi€,

ARIMA (3,0,1) y,=a,y,, +a,Y,, + 3,3+ b€, ;

ARIMA (1,1,0) Ay, _a, Ay, ,+ €., where Ay, =y, -V, ,

ARIMA (2,1,0) Ayt=a, Ay, ,+ a,Ay,, + €, where Ayt =yt - yt-1
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OOwnu nnaH peweHus
3a4auum npencKasaHus

 [loarotoBka noaHHbIX — CBEOJEHUE K
cTaunoHapHOMY cly4YanHOMY NpoLeccy

 OnpeneneHne Tuna Moaenu
* OueHka napamMmeTpoB
* [IpeackasaHue




Mopaenu ¢ TpeHAOM U Ce30HHbIM 3¢ deKToM
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MopoenupoBaHune ¢ NOMOLUbIO
ARIMA(p.d,q)

 CTauMOHApPHOCTb — onpeaeneHne =1, |
NPaBUNbHOro d, CKMOYEHUE CEe30HHOCTY f‘

R
 [logbop p n q, ucnonosya ACF, PACF u F“ |
unit root TecThl 1

* [lpoBepka — pacyeT OLeHKN KavyecTBa bl

 OueHKa HeBA3KN — ABNAeTCa J1M OHa T
6ernbiMm LWwymom? [5r=

* [IpeackasaHue




ABTOpbl BOKC 1 [1)keHKUHC
npennarakOT CXeMmy:

1.Differencing the
series to achieve

3.Estimate the
i 2.ldentify the model . parameters of the
Diagnostic checking.
\[e . Is the model
adequate?
4. Use Model for forecasting

stationary

18




CTaunoHapHOCTb

* [IpoLiecc n3 pasHOCTEN KaKoro nopsagka
SBNsSIETCA CTaLMOHAPHbLIM?

* /ICKNtO4YNTb CE30HHOCTb, NCMNOJIb3yA

— Ce30HHble A0DaBKU/MHOXUTENN K
cpegHeMy 3Ha4YeHUto 3a 3TOT CE30H

— ce3oHHy ARIMA(p,d,q)x(P,D,Q)
MoJerb, Hanpumep
ARIMA(0,0,0)x(0,1,0): Y, = Y _, + 1




ABTokoppensauusa (ACF)

» Koppenauma mexay 3Ha4yeHUsamMmu
npotuecca, ¢ 3adouKCMpoBaHHbLIM
PACCTOAHNEM MO BPEMEHU MeXay HUMU

» YacTnyHas aBTokoppensums (PACF) -
“yacTb koppensauun mexay Y n'Y,,,

KOTopasi He 0DACHAETCH NPOMEXYTOUYHbIMU
Koppenaunamu”. KoapdpuuneHT B AR-
Moaenu




[Tpu3Haku
AR mopenu

* [IpoLiecc cTpeMunTcs
BEPHYTbLCA K
HEKOTOpPOMY cpegHeMY
3HAYEeHUIo

 ACF ybbiBaeT nnaBHoO,
PACF - pesko

Time Series Plot for AR
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Time Series Plot for MA

[Tpu3Haku
MA mogenwu :

 [loxoxa Ha benbin Wym

 ACF ybbiBaeT pesko,
PACF - nocteneHHo

Estimated Autocorrelations for MA,
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AR nnn MA

 Bce 3aBucuT ot nopsiaka d
anpdepeHUmMpoBaHnsa npotiecca

* ilcxoaHbIn npouecc obbIYHO NoxoXX Ha AR

* [locne BblYUCNEHNA HECKOMbKUX
Pa3HOCTEWN OH npeBpaulaeTca B MA-
npouecc

* He Hy>XHO andodpepeHuUnpoBaTh CIULLKOM
MHOIo pa3 — 3T0 nepeoby4yeHune
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Original series: nonstationary
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2nd difference: MA_signature
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[Mpumep ARIMA(0,2,1)
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With two orders of
differencing, MA(1) is
suggested, leading to
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[Tloabop napameTpoB Mmoaenu

«Positive autocorrelation

No autocorrelation

Wisis

Negative autocorrelation—

Time Senes Plot lor NONST
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Time Senes Plot for NOISE
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