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Hactosiwaa MeTtogmka Ce30HHOM KOPPEKTUPOBKN MHAEKCA NOTPEeOMTENbCKUX LiEeH (aanee —
MeTtoaunka) paspabotaHa baHkom Poccum ¢ uenbto onpegeneHnst NpUHLMNOB, 3Tanos 1 anro-
pPUTMOB hOPMUPOBAHUS OLIEHOK CE30HHO CKOPPEKTUPOBAHHbLIX PAO0B ANHAMUKN eXeMecsy-
HbIX 3HAYEeHUN nHAeKca noTpebutenbcknx ueH (aanee — UML) n ero 0OCHOBHbIX KOMMOHEHT.

MeToanka no3BonsieT B 3HAYUTENbHOW CTeNeHU NOBbICUTb Ka4eCcTBO MAEHTUdUKALUM TEKy-
LLMX KpaTKO- U CPEAHECPOYHbIX MHEOPMAaLMOHHO 3HAYUMbIX TEHOAEHLMI B AUHAMUKKE NOTpe-
OUTENbCKMX LEH, YYnTbiBaeMblx baHkom Poccum npu NpUHSTUM pelueHuid no Bonpocam fe-
HEXHO-KPeANUTHON NOMUTUKM.

N3noxeHHble B MeToanke NHCTPYKUUK, AOMOMHEHHbIE NPAKTUYECKMM NPUMEPOM 1 NPOrpamMmm-
HbIMM KOogamn, obecrneymBaroT NPO3PaAYHOCTL NPUMEHSEMbBIX anNrOPUTMOB CE30HHON KOPPEK-
TmpoBku WML, n garoT BO3MOXHOCTb NOMb30BaTEN CTATUCTMKM NOHATL U NpU HEobxoaMmo-
cTn oybnupoBaTtb NpoLecC ANMMUHUPOBAHMSA CE30HHOW COCTaBNAKOLLEN B ANHAMUKE NOTpe-
OUTENBCKUX LIEH.

MeToaunka 6asnpyeTca Ha NpyHUMNax n NoAxonax, U3noxeHHbIx B nybnukauyun baxvka Poccum
(Canosa A.K., Mopwakos A.C., AHgpeeB A.B., Watuno E.KO. O630p meTogonornyeckmx oco-
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GeHHOCTEN CE30HHOM KOPPEKTUPOBKN MHAEKCa noTpebuTtenbckux ueH B baHke Poccun // Ce-
pua goknagos 06 akoHoMuYeckux nccnegosaHmsx B banke Poccun. 2018. UioHb. Ne 33)'. [MNpu
cocTaBrieHun MeToaukmn yunTbiBancs MexayHapoaHbl OnbIT CE30HHOW KOPPEKTUPOBKN 3KO-
HOMMYECKNX NokasaTernen, nsnoxeHHol B pykosoactesax EGK OOH, EespocTtaTa, ELB, Biopo
nepenvcn CLWA (US Census Bureau), byHgoecbaHka, HauuwoHanbHoro 6aHka [lonbLuwu,
a Takke ctatuctudecknx cnyx6 Aesctpanum, CuHranypa, ManbTbl.

K nepuogunyeckmm nsgaHmsam banka Poccun, B KOTOPbIX UCMOSMb3YTCA OLEHKN AUHAMUKN MOo-
TpebuTenbCkMxX LIEH C NONPaBKOW HA CE30HHOCTb, OTHOCATCA [loknaa O AeHEXHO-KpeanTHOMN
NoNUTUKE, WUH(POPMALNOHHO-aHANMUTUYECKUA KOMMEHTapui «[uHamuka noTpebuTenbekux
LEH», a TaKKe MaKpO3IKOHOMMUYECKNA BronneTeHb [lenapTaMeHTa nccnegoBaHui U MPOrHo3un-
poBaHusa «O yem roBopsaT TpeHabl». Kpome Toro, Ha paccumntbiBaeMbix baHkom Poccuu ce-
30HHO CKOPPEKTUPOBAHHbIX TEMMAX pocTa NOTPedUTENbCKMX LeH OCHOBaH KOMMMEKC JOMNOS-
HUTENbHbIX aHaNUTUYECKUX nokasaTenen, XxapakrepusyLwmx GanaHc cpegHeCcpPOYHbIX WH-
PAAUMOHHBIX PUCKOB. K HAM, B YaCTHOCTU, OTHOCSTCS OLLEHKN TPEHAO0BOW HANALMN N MOAN-
duymnpoBaHHble oLeHKn 6asoBon MHpNAUMN. [JaHHbIe NoKa3aTenn MMEKT BaXXHOE 3HaYeHne
ans baHka Poccun npy NpUHATAN peLueHnin No OeHEXHO-KpeaAUTHOW NONUTUKe B Lernsx co-
XpaHeHUs1 yCTOMYMBO HU3KOW UHANSAUMnM (okorno 4%) Ha cpegHeCpOYHOM ropu3oHTe, NO3BO-
NA8 OTCnexuBaTb AMHAMUKY OYHAAMEHTanNbHOro NHPNALUMOHHOrO AaBneHusa Ha 6ase kpaT-
KOCPOYHOW CTaTUCTUKM.

|. OCHOBHbI€ onpepeneHunsa

Ce30HHasA KOPPEKTUPOBKA — BbISIBIIEHNE N HUBENUPOBAHUE BIUSIHUSI CE30HHOro dhakTopa,
nogpasymeBatoLee 04YMCTKY MCXOQHOrO S3KOHOMUYECKOIro BPEMEHHOIO psiga OT cuctemaTunye-
CKMX (HO He 06s13aTenbHO NOSBISOLMNXCS B OAHO M TO XXe BPEMSsi) BHYTPUrOA40BbIX konebaHui,
06yCroBneHHbIX CMeHO BpeMeH roga (MoroaHbIX YCroBuI, ANVHbI CBETOBOIO AHS, Temrepa-
Typbl), PUTMUYHOCTLIO NPOM3BOACTBEHHbLIX MPOLIECCOB, NEPUOAAaMM MacCOBbIX OTMYCKOB U T.A.

KaneHgapHasa KoppeKkTUpoOBKa — rpouefypa WCKIYeHUs KaneHO4apHOW COocTaBnsatoLlen
BPEMEHHOIrO psga, KoTopasi BbIMNOMHAETCS Ha dTane ero npeasapuTenbHon 06paboTku
Hapsay ¢ obHapyXeHnem BbIGpOCOB.

Mpn aTOM NOA KameHOapHOM COCTaBASAKOLWEN MOHMMAETCA COCTaBMsWAs BPEMEHHOMO
psaa, Hannume KoTopor oBycrnoBneHo KaneHgapHbeiMn adhdekTaMmm, He NOBTOPSOLLNUMUCA U3
roga B rog. OHM MOryT BO3HUKATb, HaNpuMmep, BCNeaCcTBME pasHOro Konuyectsa paboumx
AHen B ornpegerieHHbIn Mecsl unum nepuod. ApgekT BUCOKOCHOro roga v nepexogsiime
npasgHuKkKY, Takne Kak lNacxa n PamagaH, Takke OTHOCATCA K KaneHgapHbIM adodoekTam.

Noaxon Kk ce3oHHOM KOPPEKTUPOBKE — onpeferneHve nocrnegoBaTenbHOCTU Mexay dTa-
namu arpermpoBaHus 1 CE30HHOW KOPPEKTUPOBKU A5 CBOAHBIX Noka3atenen (PucyHok 1).

[Mpsimod nodxod npeanonaraeT, YTO Ha NEepPBOM LUare OCyLLEeCTBSAETCS arpermposaHe nHam-
BMAyanbHbIX MHAEKCOB B CBOAHbLIN NOKasaTenb C Y4ETOM YCTaHOBIEHHOW CUCTEMbl BECOB,
nocre 4Yero 13 Nony4YeHHOro nokasaTtens yCTpaHaeTCsa Ce30HHasi CoCTaBnaLLas.

Henpsmou nodxod pencteyeT B 0OpaTHOM nopsgke: cHavana npomMcxoguT Ce30HHas Koppek-
TUPOBKA KaX4oro MHAMBMAYanbHOro MHAEKca, Nocrie Yero Ha UX OCHOBE CTPOUTCHA CBOAHbLIN
WHAOEKC.

' http://www.cbr.ru/content/document/file/44277/wp33.pdf
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PucyHok 1. lMpsimon n Henpamoi noaxoAbl K CE30HHOU KOPPEKTUPOBKE

agpeauposaHue
Komnowewtst AW | _______ __________ > mnu
6e3 nonpaekM Ha CE30HHOCTb 6e3 nonpaek1 Ha CE30HHOCTb
I
Ce30HHasi KoppeKkmuposka | Ce30HHas KOppeKmuposKa
\'4
Ce30HHO CKOPPEKTUPOBAHHbLIE .
KOMMOHeHTb! VML Ce30HHO ckoppeKTupoBaHHbIn UL
agpeauposaHue

ﬂpMMEL/aHME'.' TIYHKTUPHbIE CTPEJIKN COOTBETCTBYIOT 31alam fpAMOro rnogxo4a, HerpepbiBHbIe — Hernpsamoro.

MeToa Ce30HHOM KOPPEKTUPOBKMU — CrieumanbHbIl CTaTUCTUYECKUIA anropuTM, NpUMeHsie-
Mblli ANS peanu3aumm npoueaypbl CE30HHOW KOPPEKTUPOBKM B paMKax BblIGpaHHOrO NoaxoAa.
B HacTosilee BpeMsi Hanbonee pacnpocTpaHeHHbIMM MeTodaMn CE30HHON KOPPEKTUPOBKU
asnsatTca X12-ARIMA, TRAMO-SEATS, X13-ARIMA-SEATS.

X12-ARIMA - nonynapameTpuyeckuin MeToq CEe30HHOW KOPPEKTMPOBKM, pa3paboTaHHbIn
Biopo nepenucen CLUA (US Census Bureau) B 1998 rogy. B ero ocHoBe nexuT npouenypa
X11, ngesa KoTopor COCTOUT B TOM, YTODObI 3@ onpeaeneHHoe YMCNo NOBTOPSIOLLMXCS LIaroB
BblAENUTb TPEHOOBYIO M CE30HHYK COCTaBASAKLWY pana, NpUMeHAs Habop CKONb3ALMX
cpeaHnx. OcHoBHasa oTnuuntenbHas ocobeHHocTb X12-ARIMA oT gpyrmx MeToaoB cemen-
ctBa X11, npegwecTByOWNX €My, COCTOMT B wucnonb3oBaHun wmogenv RegARIMA
(regression-ARIMA model). OHa no3BongeT pewunTb NPpobnemy KpaeBbIX TOYEK (KOTopas ak-
TyanbHa npu UCMNOMNb30BaHUN CKOMb3ALLMX CPEeAHMX), A0CTpanBas psia ¢ 060mx KOHLOB C no-
mowbto ARIMA-mMogenu, yunTbiBaTb kaneHgapHble adekTbl, BbIGpoChl 1 o6aBnAaTb NOsib-
30BaTeNbCKMe NepeMeHHble Npy HeEOBXo0aMMOCTH.

TRAMO-SEATS — napameTpunyeckmii MeTon CE30HHOW KOPPEKTMPOBKK, KOTOPLIN Bbin npea-
noxeH baHkom Wcnanum B 1996 roay. Mo cytu, oH npeactaBnset cobon KoMBUHaUMIO OBYX
nporpamm (TRAMO u SEATS), kaxxgas n3 KOTOpbIX pellaeT pasHble 3agauu.

TRAMO (Time Series Regression with ARIMA Noise, Missing Observations and Ouitliers)
CTPOUT perpeccuio UCXOOHbIX AaHHbIX HA KaneHaapHble NepeMeHHble C ocTaTkamu B hopme
ARIMA-mogenu, yuntbiBaeT 1 KOppPEKTUPYET pasHble TUMbl BbiIGPOCOB.

SEATS (Signal Extraction in ARIMA Times Series) oTBe4yaeT HeNOCpeACTBEHHO 38 CE30HHYIO
KOPPEKTUPOBKY OCTATKOB, Nomny4deHHbIX 13 TRAMO.

OcHoBHble npennocbiJyikin MeToa 3akn4aroTcd B criegyowem:

1. ocTaTku (X;), nony4vyeHHble 3 TRAMO, MOXHO npeAcTaBuTb B BUAE agauTUBHOW MO-
Aenu, BKIoYaoLen TpeHa-umknmyeckyto (T C,), Ce30HHYI0 (S;) 1 criyqanHyto (1) Kom-
MOHEHTLI pAja:

Xe =TCe + S + I

2. BCe 3TU KOMMOHEHTbI OpTOroHanbHbl 1 onuckiBatoTca ARIMA-mogenamu;
3. cnyyanHas cocTtaBnsawowas (1) asnsetca 6enbiM LYyMOM.

3Hada mogens (X;) ouyeHeHHyto TRAMO, MOXHO nonyYnTb Mogenu AN TPeHO-UUKITMYeCcKon
KOMMOHEHTbI (T'C;) n ce30HHOCTHU (S;). lNMockonbKy pelueHnn MoxeT BbiTb HECKOMNbKO, TO «ITyu-
Lee» MOXHO oTobpaTb Ha OCHOBE Kakoro-nmbo kputepus (Hanpumep, MUHUMU3NPYS LWyM I;).

PesynbTtat, nony4eHHbi ¢ nomoLbio Metoga TRAMO- SEATS, umeeT MeHbLLYO ANCNepcuto,
yem pesynbTtat X12-ARIMA, nockonbky B TRAMO-SEATS yacTb cToOxacTuyeckon cocTaBns-
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owen psaa nonagaeTt B OLEHKY Ce30HHOCTH, B TO BpeMs Kak B X12-ARIMA Bcsa ctoxacTtude-
CKasi cocTaBnAoLLast OTHOCUTCA K HEperynapHom KomnoHeHTe. OueHKy CE30HHOCTU, NOSTyYeH-
Hyto ¢ nomouubio SEATS, MOxHO cuuTaTb Bonee TouHoW Mo cpaBHeHuio ¢ X12-ARIMA, no-
CKOJbKYy hopMa CE30HHOCTM 3aBUCUT OT JaHHbIX U ABNAETCHA «ONTMManbHOMW» NO HEKOTOPbLIM
KpUTEpUsIM.

X13-ARIMA-SEATS - cneunanu3vMpoBaHHbIA NakeT, pa3paboTaHHbIi U Noa4epKMBAEMbIN
Btopo nepenucen CLLUA (US Census Bureau), koTopbI NO3BOSISET B pamMKax OAHON KOHCTPYK-
UUKM Mcnonb3oBaTb KOMOMHALMIO anropuTMOB, NEXaLlMx B OCHOBE HenapameTpu4eckumx (T.e.
He3aBUCMMbIX OT CBOMCTB paccMaTpvBaeMoro BpeMeHHOro psiga) metogoB cemenctea X11
1 napameTpu4eckoro (OCHOBAHHOrO Ha MOAeNsX BpeMeHHbix psgoB) metoga TRAMO-
SEATS. B HacToqawen MeTtoaunke npumensietcsa metoq X13-ARIMA-SEATS.

MpenobpaboTka BpeMeHHOro psga — atan anropMTtma Ce30HHON KOPPEKTUPOBKU, Hamnpas-
NEHHbIN Ha obHapy)XXeHWe 1 UcnpaBneHne KOMMOHEHT psaa, KOTopble MOTyT NPensTCTBOBaTbL
OLIeHKe Ce30HHOCTU. Kpome Toro, Ha JaHHOM 3Tarne npoucxoauT npeobpasoBaHve psaa ans
npuBedeHNss ero K ctauvMoHapHomy Buay. lNpenobpaGoTka BpPEMEHHOro psaa BKIOYaeT
B cebs norapudgmMmyeckoe npeobpasoBaHne, KaneHaapHyo KOPPEKTUPOBKY, MOMNPaBKy Ha Bbl-
Opocbl, a Takke pag ApYrmx BO3MOXHbIX onepauui.

INorapudmnyeckoe npeobpasoBaHue — BblUMCIIEHNE Norapudma KaKgoro 3Ha4yeHus Bpe-
MeHHoro psiga. Jlorapudmmyeckoe npeobpasoBaHne MCNONb3yeTca ANng Toro, YTobbl obecne-
YNTb BO3MOXHOCTb COMOCTaBNEHNS pa3NNYHbIX y4aCTKOB BPEMEHHOIO Psiia B YCIOBUSAX CUMb-
HbIX U3MEHEHUN ero yposHen. Kpome Toro, onepaumsi norapumMmpoBaHus NpUMMeHaeTCs npu
AEKOMMNO3MUMM BPEMEHHOMO psiga B LEenax nepesoja ero U3 MynbTUNIMKaTUBHOW (DOPMbI
B aAOUTUBHYIO.

ApauTtuBHas mogenb — MOAENb, NPU KOTOPOW BPEMEHHOWN psag NnpeactaBnseT cobon cymmy
TPeHA-LUMKNNYECKON, CE30HHOW U HEPErySIiPHOM COCTaBNALLNX.

MynbTunnukaTuBHaa Mmogernb — MOAerb, NPY KOTOPOW BPEMEHHOW P NpeacTaBrisieT co-
6o nponsBeaeHne TPEHA-LUMKIINYECKON, CE30HHOW 1 HEPErYyNAPHOM COCTaBNAOLLMX.

BbIOpoCbl — pe3kne OTKIOHEHUS OT TeHAEeHUMM (3HauMTenbHOE MpeBbilleHWe macwTaba
HeperynsipHou CoCTaBMsiioLLEeN B OKPECTHOCTM COOTBETCTBYHOLLIEro nepuoaa), Habnoaarowm-
€Csl Ha NPOTSPKEHMN OOHOrO Nepuoaa Unu rpynbl U30NMpPOBaHHbIX NEPUOAOB.

OcHoOBHble TuMbl BbIGPOCOB, paccmaTpuBaemble B Lensix HacToswen Metoauku, BknoYyaoT
aaanTMBHbIE BbIOPOCHI M BbIGPOCHI TMNA «CABUT YPOBHS.

ApantuBHbIn BbIopoc (AO) — TouyeuyHbI BbIOpOC, NpeacTaBnaowmin cobor aHomManbHoe
3Ha4YeHne B M30SIMPOBAHHON TOYKE.

Bbibpoc TMna «caBur ypoBHs» (LS) — peskoe, ocTatollieecs YCTONYMBbLIM, U3MEHEHUe
TpeHOa B CTOPOHY Bonee BbICOKNX U HU3KNX 3HAYEHU.

AdunarHocTuka KayecTBa CE30HHOW KOPPEKTUPOBKM — NPOBEpPKa KayecTBa CE30HHOW Kop-
PEKTUPOBKK, BKIHOYAKOLLIAA aHanM3 cTabunbHOCTU Ce30HHOro (hakTopa, a Takke TecTUpoBa-
HME OTCYTCTBMS OCTATOYHbIX CE30HHbIX U KaneHaapHbIX 3EKTOB B CE30HHO CKOPPEKTMPO-
BaHHOM psAay. BeinonHaeTca nocpeacTBOM NPUMEHEHMS LUMPOKOTO Kpyra rpaddnyeckux, onm-
caTenbHbIX, HenapaMeTPUYECKMUX U NapameTPUYECKNX KPUTEPUEB.

OcTaTo4yHasi Ce30HHOCTb — He BbIsIBIIEHHAA NpU CE30HHOW KOPPEKTUPOBKE YaCTb CE€30HHOM
BOJIHbI, KOTOpas NpocrexuBaeTcs B AMHAMUKE CE30HHO CKOPPEKTUPOBAHHOIo psaga v (unu)
psiaa OCTaTKOB.

NMepunogorpamma — cnekTpasbHbIN rpadpuk, OCTPOKOHEYHbIE BEPLLMHBI KOTOPOro B CE30HHbIX
yacToTax unu vyactotax paboynmx gHen ykasbiBalOT Ha HanMyme Ce30HHOCTU UKW KaneHaap-
HbIX 3(pPeKTOB.
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CrtpaTterna o6HoBneHuns — BbIbop MeToga No OGHOBMEHUIO CE30HHO CKOPPEKTMPOBAHHOIO
psaa, KOTOPbIA MPUMEHSIETCH, KOrga HakannvBaktTCs HOBble U (UNM) NEepecMOTPEHHbIE
HabnaeHus.

Il. MpUHUKUNBI CE30HHOW KOPPEKTUPOBKM

OcHoBHas uenb Ce30HHON KOPPEKTUPOBKN COCTOUT B OYUCTKE MCXOOQHOro BpemMeHHOoro paga
OT CUCTEMATUYECKUNX (HO He 006s13aTenbHO NOABNAOLNXCA B OAHO U TO Xe BpeMFI) BHYTpUro-
AO0BbIX konebaHui, Bbi3BaHHbIX PUTMUYHOCTbIO MPON3BOACTBEHHbLIX MPOoLEeCCOoB, MOroaHbIX
yCJ'IOBI/II7I, nepmnogamMmm MaccoBbIX OTNYCKOB 1 OpyrmMmun cobbITUAMM, CBA3AHHBLIMU C OCOBEHHO-
CTAMU KaneHaapA.

Ce3oHHoCTb uckmnoyaeTcs 3 pagos WML, B KOTOPbIX NPUCYTCTBYIOT CUCTEMATUYECKME BHYT-
purogoBble KonebaHus, xapakrepusyemble crneayoLwmMmmM CBONCTBaAMMU:

— 3KOHOMu4Yeckoe obocHogaHue (06bACHEHNSA CE30HHOCTM B ANHAMUKE 3KOHOMUYECKMX
pSaoB MOryT ObITb CaMbiMU pasHbIMU: OCODEHHOCTU MPOU3BOLACTBEHHbIX U YYEOHbIX
npoLeccoB, NepmMoabl MacCoBbIX pacnpoaax, NpasaHukK, Tpaguumm, obblidam 1 T. 4.);

— ycmou4usocmb (OLEeHKa Ce30HHOCTU SBMNAeTCs OOCTaTOYHO YCTOMYMBOW ANS TOro,
4TOBbl €€ MOXHO BbINI0 NpeacKkasaTh C BbICOKOW BEPOATHOCTbLIO);

— obbekmusHocmb (hopmaribHble TeCTbl NOATBEPXKAAIOT MPEANONOXEHNE O HanMunm
CE30HHOCTMH).

B ocHoBe anroputma ycTpaHeHUsa BrUsSIHUS CE30HHOrO (bakTopa NexuT onpegerneHve napa-
MeTPOB WK, APYrMMu CrioBamu, crieumnukaunum cesoHHon koppekTuposkn. OnpeaeneHve
crneumduKauun MOXHO pasgenuTb Ha 3 OCHOBHbIX 3Tana, NpeAcTaBneHHble Ha Grok-cxeme
(PncyHok 2). CtouT 3apaHee OTMETUTb, YTO B BOMbLUMHCTBE CryvyaeB npoLleaypbl CE30HHON
KOPPEKTUPOBKM M NpeSyCMOTPEHHbIE MMU 3Tarbl NpegnonaratT UTEePauUoHHbIN XapakTep.
OT10 obecneunBaeT JOCTMKEHME HaUmy4LLero pesynbTata C TOYKM 3peHnst Kak (hopManbHbIX
TECTOB N KpUTepUes, Tak N SKOHOMUYECKOW MHTeprpeTaunmn nosly4eHHOM Ce30HHOCTH.

Ha nepsom smare pelwarwTcs npuHUMNuanbHblie BONpockl: obnagaet nu psg Ce30HHOCTbIO
(TecTbl, BU3yaribHbIA aHanu3, 3KOHOMUYecKas Nnornka, ce3oHHasi KOppeKTMPOBKa B aBTOMaTn-
4YECKOM pexmnme), Kakon MeToa HeobBXxoanMMO MCNOoNb30BaTb NPU CE30HHOW Koppekumn (X12-
ARIMA, TRAMO-SEATS, X13-ARIMA-SEATS), kako noaxod ucrosnb3oBaTtb (NPAMON Unn
HenpsiMon), O KaKOro ypoBHS Ae3arpernposatb JaHHbIE U MP.

Ha emopom amane BpeMeHHOW psa NpoxXoauT npoueaypy npeasaputernibHon obpaboTku.
B wactHoCTH, onpegensieTcs nepunog Bblbopku, He06XoaMMOCTb Nor-TpaHcgopmauum (Ha oc-
HOBe MHJOPMaLMOHHbIX KpuTepues Akarike, XeHHaHa-KynHHa, LLBapua), npy Hanuyum yctpa-
HAEeTCA KaneHaapHbI akTop, a TakKe OCyLLeCTBSAEeTCS NOUCK BbIBPOCOB 1 aBTOMATUYECKM
onpegensatTca napameTtpbl mogenn ARIMA. Ocoboe BHMMaHWE Npu 3TOM yaensieTca aHa-
N3y Npu4YMH BbIBPOCOB, T.€. Pa30BbIX LLUOKOB U cABUroB. KayecTBo npouenypbl npeasapu-
TenbHON 06paboTkM psga KOHTPONMPYETCHA NPU NOMOLLM aHanM3a nepnoaorpamMmmMbl Ha OTCYT-
CTBME CE30HHbIX 1 KaneHgapHbIX 4acToT U napameTpoB ce3oHHOoM YacTn mogenu ARIMA.

Camo ycTpaHeHne Ce30HHOCTU NPOUCXOAUT Ha mpembeM amarie, Nocne 4Yero TecTupyeTcs
ee Ka4yecTBO. Bo-nepsasix, paccMaTpnBaeTcs yCTOMYMBOCTb U MpeackasdyemMoCTb Ce30HHOro
akTopa. Ce30HHbIN haKTOp CYMTAETCH YCTONYMBBLIM N NpeackasyeMblM, eCrv OH JTOrMYecku
000CHOBaH, CE30HHbIE NMUKN M3 roga B rog NPMXoasaTCA Ha OOHWU U TE e nepuoabl Npu OTHO-
CUTENbHO CTabUNbHON aMNNNTYAe Ce30HHbIX KonebaHun. Bo-emopbix, NPOBOASATCS TECTbI HAa
3Ha4YMMOCTb CE30HHOro bakTopa 1 aHanNU3npyTCa NepnoaorpaMmbl CE30HHO CKOPPEKTUPO-
BaHHOro psga v psiga ocTaTkoB Ha OTCYTCTBME OCTAaTOYHOM CE30HHOCTU.
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PucyHok 2. Anroputm onpeaeneHus cneuudukaumm ce30HHON KoppeKLum

1. MocTaHoBKA 334341 CE30HHOTO CINAKMBAHUS \‘,
I 2. BbiGop METOANKI CE30HHOTO CTNaXVBaHUA |

AN 3. Buibop noaxopa: direct / indirect /
. Bu3yanbHblil aHanu3 papa
. ToVCK Ka4eCTBEHHOTO OGBACHEHNS NOTUKI CE30HHOCTI
. AHanua peaynbTaToB CE30HHOTO CrNakiBaHua B asTopexume (SA vs

original, SF, pesynbTathl TeCTOR)

v

BbIBOZ O BO3MOKHOM
Hanu4um Ce30HHOCTH

T
BeponTHo, ecTb

Bbigoa 0

Hec

__ hesarperatym

Nesarperayus }{—Hy)xu\,

Oran 1. Peluenne ngeonormyeckmx Bonpocos

He HyxHo

| Onpenenexe AnkHbI psaa ‘

v

HO3HAYH i A
— O ?; °— 3 Cesormocts oTcyTcTEYET |

e ™

. /

ABTOMATHYECKOE ONpenenexne HeobXxoaMMOCTI Nor-TpaHCHOPMaLUN AaHHLIX
Ha ocHoge TecTa AICC (F-corrected-AIC)

-
<

KOHOMUYECKN OBOCHOBAHHOE

O CTpyKTYpe oro addrekta
(BMCOKOCHI FOQ, TOPIOBbIE AHY, BLIXODHBIE M PaBouMe AHH
: npasocnasHas nacxa)

——ECTo P !

“-.KaneHaapHoro addexra.~
S

S

v

‘ PyuHas koppekLma

v

‘ [poBepka

Ectb nukn TD

Ycrpausaet nu
nepeyeHb BiGpocos?

fa

v

ABTOMATUYECKHI BLIBOP CneLuduKkaLmn
mogenu ARIMA

" Mposepra

3OT1an 2. NpeaeaputensHas obpaboTka BpeMeHHOro psaa

CREKTROrPaMMbI: hpusepka CE30HHOM qacrvr
naszTD ’ ____cneuyidmikayun ARIMA: (000)
e - ,/"//
Het nukos TD

-
Het
ABTOMATMHECKUI NOVCK P KaneHaapHoro
BbiBpocos atexta

—na—}; Ce3oHHoCT OTCYTCTBYeT |

~

\. S

~" Tposepka e
. HeT Ce3oHHbIX -/ \
CNeKTporpaMmbl: MKoB 't} Ce3oHHOCTb oTCyCTRBYET |
CE30HHbIE NMKN o
ECTb CE30HHbIE NVIKK
/// -
CesoHHas > __—~"TecT Ha aHauumocT ™ Ce3oHHblit hakTop
KOPPEKTMPOBKa .. CB30HHOTO thakTopa He3Ha4um
Mpoeepka .
crnekTporpamm SA 2 Ectb

.. PAia M oCTaTK

CE30HHOCTb

Het ce3oHHbIX Mukos

Oran 3. Koppekuys Ha

N,

[.’ Koppexuwsl Ha Ce3oHHOCTb
'\ nposeaeHa ycnewHo
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PacueT ce30HHO ckoppeKkTUpOoBaHHbIX paaos AnHaMmukn UIMLL n ero 0CHOBHbIX KOMMOHEHT OCY-
LecTBnseTCa exeMecsayHo. [na MuHuMusaumm agpdekta «BUNSHUSA XBOCTOMY» (3Ha4UTENb-
HOro nepecmoTpa CE30HHO CKOPPEKTUPOBAHHOMO psiga npu Aob6aBneHnm HOBOW TOYKKN) COUK-
CUPYIOTCHA OCHOBHbIE NMapamMeTpbl CE30HHOW KOPPEKTUPOBKU AN1S KaXA0ro oTAesibHoOro psga:
Aarta Hadana Bblbopku, napameTpbl Mogenu ARIMA n Habop BbiIGpocoB. [pu 3TOM B TEKyLLNiA
KaneHgapHbIv rog nporpamMmme Nno3BOoMsieTCs CaMOCTOATENBHO AEHTUULMPOBATE BbIOPOCHI.
AKTyanusauus BbllLEeNepeyYnCcneHHbIX NnapameTpoB NPOUCXoanT pas B rod.

[na peanusaunm anroputTMa Ce30HHOW KOPPEKTUMPOBKU B HAcTosiLlee BpeMsi NpUMeHsieTca
nporpaMmmHbIn naket EViews 9 (cm. nogpasgen «Ce3oHHast KOpPEKTUPOBKa»).

lIl. Anroputm
[laHHbIe 1 Beca

[na ce3oHHon koppekTuposkn UIMLL B baHke Poccumn ncnonbayetca Hernpsimou nodxod. OH
npegnonaraeT, YTO CE30HHOCTb YCTPaHAeTCs B AUHAMUKE LeH Ha OTAesbHble BUAbl TOBapOB
n ycnyr, Bxogsawme B pacyeTt UMNL, nocne yero nony4eHHble MHAEKCHI C UCKIIOYEHNEM Ce30H-
HOCTW arpernpytoTca (CM. pasgen «ArpermpoBaHuney) B bonee obume nokasartenmu.

Mecsa4yHble gaHHble NO MHAEKCaM NOTPEBUTENLCKMX LEeH Ha OTAerbHble rpynnbl TOBapoB
n ycnyr, a Takke 6asoBasi CTpyKTypa NOTpebuTenbCKMX pacxof4oB HaceneHus Anga pacyeta
WML paccumTbiBatoTca n nybnukytotcs Pocctatom2. Ce30HHas KOppeKTMPOBKa NpoBOAUTCA
Ha BblIbOpKe AaHHbIX, Ha4YMHas ¢ sHBapa 2002 roga. Ha ocHoBe ony6nvMkoBaHHbIX TEMMOB Po-
CTa UeH K npeabiayiemMy mecsuy ctpoutca 6a3oBbi HAeKC. B kavyecTBe 6a3bl npuHMMaeTcs
MecsU, NpeaLecTBYOWMIA Havany nybnvkaumm ctaTtuCTMKMA NO TOMY UM MHOMY KOMMOHEHTY
WIML. Hanpumep, ecnu gaHHble nybnukytotea ¢ aHeaps 2002 r., To 6a30BbIM NeEpMogoM Npu-
HumaeTca aekabpb 2001 r., ecnu e gaHHble nybnukytoTca ¢ suBapa 2006 r., To — aekabpb
2005 ropa.

Ce30HHas KOPPEKTUPOBKa

Ce30HHas KoppeKkTupoBKa nponcxoant ¢ nucnonb3oaHmem anropntma X13-ARIMA-SEATS,
paspaboTaHHoro n nogaepxmsaemoro bropo nepenncu Hacenenus CLUA:, koTopoe npegna-
raet ansa ceBob60aHOro Nonb3oBaHWUS OTAENbHbIA NPOrpaMMHbIA NPOAYKT A5 OLEHKN CEe30H-
HOM KOMMOHEHTbI BO BPEMEHHbIX psigax.

B ka4ecTBe nonb3oBaTenbCKOro MHTepdenca K 3ToMy anroputMmy, a Takke ans asTomaTuau-
POBaHHOIO 3KCNOpTa U UMNOpPTa AaHHbIX B Lensx gaHHon MeTtoauku paccmaTtpmBaeTca nofb-
3oBaTenbCcKoe npunoxexne EViews*.

[MpoBeaeHne ce30HHOW KOPPEKTUPOBKM C uUcnonb3oBaHnem EViews npegnonaraet crnegyto-
Lue warm:

1. Ha nepsom ware Heob6xo4Mmo nmnopTMpoBaTh AaHHble B EViews, Hanpumep, ¢ nomo-
Wwbto nyHKkTa meHwo File-Import (nogaepxmBaeTca 60NbLUIMHCTBO NONYNSPHbIX hopma-
TOB AaHHbIX).

2. Ha BTOpOM Liare Hy>XHO C034aTb TEKCTOBbIN OOBEKT (Hanpumep, C NOMOLLbIO MYHKTa
meHto Object-New object), B KOTOpOM coxpaHuTb cneundunkaumio ans ce30HHOW Kop-
PEKTUPOBKN.

3. Ha TpeTbem Lare MOXHO NMPOBECTU BblAerieHne CE30HHOCTU C UCMONb30BaAHNEM KO-
MaHabl

2 https://www.gks.ru/price
3 http://www.census.gov/
4 http://www.eviews.com/
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{name.x13(save="s10 s11", spec="spec_name")},

roe name — Ms psiga, MMNoOpTMpPOBaHHOro B EViews, a spec_name — nma TeKCTOBOro 06b-
eKTa co crneumdukaumen Ce3oHHOMW KOPPEKTUPOBKU. B pesyrnbTaTe BbINONHEHUS 3TOW KO-
MaHA4bl B pabodem dhanne EViews noaBaTca ABa HOBbIX psga ¢ MeHamu name_s11 co 3Ha-
YEHUAMMU CE30HHO-CKOPPEKTUPOBAHHbIX AaHHbIX U name_S10 ¢ Ce30HHbIM (PaKTOPOM.

O6beanHeHue BbLIGOPOK

B cuTyauuu, korga no kakum-nv6o npuyvMHam B AMHaMUKe UHOEKCA MPOUCXOAUT 3HaYMTErb-
HOE M3MEHEHNE CEe30HHOCTM, aHarM3 NPOBOAMTCA Ha OTAENbHbIX YacTsX BbIOOPKU, Fae Ce30H-
HOCTb OCTaeTCsl OTHOCUTENbHO CTabunbHOW. B pesynbTate KoppeKuusi CE30HHOCTM OcCy-
LLECTBNSAETCH Ha pasnuyHbIX NoaBbibopkax. O6beanHEHUE NOMyYeHHbIX Pe3ynbTaToB B €4WH-
CTBEHHbI UTOTOBbIA PSA C UCKITIOYEHWEM CE30HHOCTU MPOUCXOAMUT NyTeM pacyeTa TEMMOB
pocCTa LieH K npeapblayLiemy nepuoay.

Ocobble nogxoabl kK Ce30HHOW KOPPEKTUPOBKE

Ce30oHHasi KOppeKTUPOBKa NpegnonaraeT, YTo LeHOBas AMHAMKKA, KpoMe Npoyero, onpeae-
nsieTcsi BO3OENCTBMEM CUCTEMATUYECKUX, NOBTOPSIOLLMXCA U3 rofa B rof CE30HHbIX dhakTo-
poB. OHaKO B HEKOTOPbIX Cryyasix Takme akTopbl MOryT MMeTb NpeaonpeaeneHHbln xapak-
Tep. Tak, exerogHas Haekcaumsi TapudoB Ha KOMMYHarbHbIe YCIyrn NPOVUCXOAUT B CPOKK
1 Ha BENWYUHY, onpeaensemMyto exerogHblMn noctaHosneHnsmu MNpasutensctea PP, a Ta-
pUdOB Ha Npoesa NaccaXXMpPOoB XKeNe3HO4OPOXKHbIM TPAHCMOPTOM — Npuka3om deaepanbHON
AHTMMOHOMNOSbHOW CMYXObl.

Tak Kak exxerogHasi BenmymHa nHgexkcaumm n ee MOMeHT MOryT OTNn4aTbCHa U3 roga B rofd, TO
anroputm SEATS nnoxo nogxoauT ANs BblAeNeHUs CE30HHOCTU B TaKMX AaHHbIX. [1na pewe-
HWUS1 3TOW NPOBMemMbl Ce30HHbIN HaKTOP CTPOUTCH BPYHHYHO Ha OCHOBE Onyb6rnvKoBaHHOW WH-
dhopmauum o nraHNpyemon HAeKcauum B KaXxkaomM MecsLe no criegyrowen popmyne:

(M2 185)"”

I; — nNaHnpyemsbIn B Mecsue i TemMn pocTta Tapudos.

roe SF; — ce30HHbIN dhakTop B MecsLe i,

NHpekcaums TapmudoB Ha XUMWLLHbBIE YCITyrn CTPOro He onpegernexHa, no3aToMy npuHMMaeTcs,
YTO BENMYMHA U MOMEHT UX MHAEKCcaLmMm ByayT coBnagatb C KOMMYHarnbHbIMK ycnyramu. ns
TapuOB Ha XUMULLHO-KOMMYHasbHbIE YCIyr1 U Npoe3] B Xene3HO4OPOXHOM TpaHcrnopTe
CEe30HHbIN PaKTop paccyUTbIBAETCA ANS KaneH4apHoro roga, Ha KoTopbivn onpeaensaTcs na-
pameTpbl nHaekcaumn. MNMpu aTomM B AMHamuke TapudOB Ha npoesq B Kerne3HO4OPOXHOM
TpaHCnopTe CyLeCcTBYeT U BHYTPUrogoBas Ce30HHOCTb, KOTOpas BblOenseTcs U3 uHaekca
LeH, CKOPPEKTUPOBAHHOIO Ha uHaekcauuto, metogom X13-ARIMA-SEATS.

ArperupoBaHue

PesynbTaTt arpermpoBaHmsa pasnnyHbix CybnHaekcoB NoTpebutenbCkmx LieH He Bcerga cosna-
AaeT ¢ onybrnMKoBaHHbIM arpermpoBaHHbIM MHOEKCOM U3-3a OKPYrNeHnsa 3Ha4eHu, 0COBEHHO
B TEX crnyyasix, korga nybnukyiTca cTaTMCTU4ecKne AaHHble C OOHUM OECATUYHbIM 3HAKOM.
Ansa peweHuns aTon npobnemMbl UCNOMb3yeTCst HENPAMOW NOAX0L arpernpoBaHuns, 3akno4vato-
wuncs B cneayrowemM. CHavyana paccynTbiBaeTCa Ce30HHbIM (PakTop arpernpoBaHHOro noka-
3aTens, Kak OTHOLLEHNE HECKOPPEKTUPOBAHHOIO U CKOPPEKTUPOBAHHOIO Ha CE30HHOCTL arpe-
r’MpoBaHHbIX NokasaTtenen. [lanee paccymMTbiBaeTCs CKOPPEKTUPOBAHHbLIN HA CE30HHOCTb MO-
KasaTenb Kak OTHOLEHWe onybrnmnKOBaHHOIO HECKOPPEKTUPOBAHHOMO nokasaTens u ero ce-
30HHOro ¢akTopa.
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3 owmhNsA

_ Lj Wit
SF = ———
Z~W'T[$A

] 7717

NSA

1S4 =
SF

roe SF — Ce30HHbIN haKTop arperMpoBaHHOro rnokasarens,

w;j — ONS PacxofioB Ha OTAerbHbIE rPYNMbl TOBAPOB U YCMYr B NOTPeBUTENbCKMNX pacxodax
HaceneHus,

NSA ~
;>4 — ony6vKkoBaHHbIA TEMN pocTa LeH Ha OTAeNbHbIE BUAbI TOBAPOB (yCryr) K npeablay-
Lemy mecsuy,

SA _

T CKOppeKTI/IpOBaHHbIIZ Ha Ce30HHOCTb TeMn poCTa uUeH Ha OoTAeslbHble BMAbl TOBApOB

(ycnyr) K npegbiayliemMy mecsdy,

NS4 — ony6nmKkoBaHHbIN TEMM POCTa LieH arperMpoBaHHOro nokasaTens K npeabiayliemMy mMe-
csy,

m54 — CKOPPEKTUPOBaHHbIA Ha CE30HHOCTb TeMM POCTa LeH arperMpoBaHHOro rnokasarens
K NnpeapblayLiemMy Mecsy.

IV. UcToYHMKM nHOpMaLmUK

NcTouHnKkom nHdopmaumm 06 nngekcax notpedbutenbckux LeH n 6a3oBon CTpyKType notpe-
GuTenbCckux pacxodoB HaceneHus ana pacyeta WML asnsetca oguumanbHbii cant Poc-
ctaTa B ceTu «/IHTEepHET».

NHpopmaumio o pasmepax nHagekcaumm Tapngos Ha KOMMYHarbHbIe YCIyru U Ha Npoess, xe-
Ne3HOAOPOXHbIM TpaHcnopToM nybnukytoT MNpasutensctBo PP n depepanbHas aHTUMOHO-
nonbHas cnyx6a, cooTBeTCcTBEHHO (CM. nogpasgen «Ocobble noaxoAbl K CE30HHOW KOppekK-
TUPOBKEY).

Mpun co3gaHmm MeToaukm B kayecTBe TeopeTudeckon 6asbl CNONb30BanNMCh creayLmne pa-
6oTbI:

1. Canosa A.K., MNMopwakos A.C., AHgpeeB A.B., Watuno E.1O. O630p meToaonorn4yeckmx

0COBEHHOCTEN CE30HHON KOPPEKTUPOBKM MHAEKCA NOTpebutensckmx LueH B baHke Poc-

cun /| Cepua goknagoB 06 SKOHOMUYECKMX uccrnegoBaHusx B baHke Poccun. 2018.

NioHb. Ne 33.5

Handbook on Seasonal Adjustment. 2018 edition / Eurostat. 2018.°

3. BbeccoHoB B.A. Npobnembl aHann3a pocCUncKon MakpoO3IKOHOMUYECKON AUHAMUKN Ne-
pexogHoro nepvoga / B.A. BeccoHos. M.: U3II1, 2005.

4. beccoHoB B.A. PaspaboTtka metogonormm opmMmpoBaHuUsi CUCTEMbl MHAEKCOB LIEH
nponssoguTenen CernbCKOXO3ANCTBEHHOW MPOAYKLUMM B YCITIOBUAX CE30HHOro Npowu3s-
BOACTBa M ucnonb3oBaHus (nepepabotkun). Otyet / B.A. BeccoHoB. M.: CtaTkomuteT
CHI, 2015.

5. BbeccoHoB B.A., NeTpoHeBn4 A.B. Ce30HHasa KoppeKkTUpOBKa Kak UCTOYHMK NOXHbIX CUT-
Hanos // AkoHoMu4ecknin xypHan BLUS. 2013. Ne 4.

6. Statistical Research Division. X13-ARIMA-SEATS Reference Manual / U.S. Census
Bureau. 20177

N

5 http://www.cbr.ru/content/document/file/44277/wp33.pdf
8 https://ec.europa.eu/eurostat/documents/3859598/8939616/KS-GQ-18-001-EN-N.pdf
7 https://www.census.gov/ts/x13as/docX13AS.pdf
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Mpunoxexue 1. Cneundukaummn ceaoHHon koppektupokmu UL
Mg TOBaphbl
HaumeHoBaHve Pbi6a xuBas u Macno cnmBoyHoe Monoko Cbip fAnua Caxap MnogooBowHas Mpoune
psiga oxnaxpaeHHas 1 MonoyHas poayKums, | CTBEH
npoayKums BKIlOYast Hble TOBapbl
KapTodenn
Boibopka 2008.12 - H.B. 2001.12 - H.B. 2008.12 - H.B. 2001.12 -H.B. 2001.12 - H.B. 2001.12 - H.B. 2005.12 - H.B. 2011.12 - H.B.
TpaHcdopmaums log log log log log log log log
Bbibpoch! LS2012.Apr LS2002.Nov LS2010.Aug LS2007.Sep LS2007.Jul LS2006.Feb LS2010.Aug LS2014.Dec
LS2013.Feb LS2002.Dec LS2010.Sep LS2007.0ct LS2007.0ct LS2009.Sep LS2010.Sep LS2015.Jan
LS2013.Dec LS2003.Jan LS2013.Sep LS2007.Nov LS2010.Sep LS2014.Nov LS2015.Jan LS2015.Feb
LS2014.Jan LS2007.Aug LS2015.Feb LS2008.Apr LS2014.Jul LS2014.Dec LS2017.Jun LS2015.Mar
LS2015.Jan LS2007.Sep LS2016.0ct LS2008.May LS2018.Dec LS2015.Jan LS2015.Apr
LS2016.Jan LS2007.0ct LS2008.Jun
LS2016.Feb LS2007.Nov LS2009.Dec
LS2016.May LS2010.Aug LS2015.Jan
LS2016.Jul LS2010.Sep
LS2017.Apr LS2015.Jan
LS2017.Jul LS2015.Feb
LS2017.Nov LS2016.0ct
LS2016.Nov
LS2016.Dec
Mogenb ARIMA (110)(100) (311)011) (122)(011) (210)(011) (012)(011) (110)011) (210)(011) (110)011)
Hen TOBaphbl
HaumeHoBaHve Opexpa v 6enbe Mexa u MexoBble Mexa v MexoBble TpuKoTaxHble 06yBbL MNapd f lanaHTepes Me6enb
psna nspenus (1) nspenus (2) nspenua TEeKCTUNbHasA N KocMeTHyeckue
KOMGUHUPOBaH- TOBapbl
Hasi
Buibopka 2001.12 - H.B. 2001.12-2015.12 2015.12 - H.B. 2001.12 - H.B. 2001.12 - H.B. 2001.12 - H.B. 2001.12 - H.B. 2001.12 - H.B.
TpaHcdopmaums log log log log log log log
Bbibpoch! LS2009.Feb LS2011.Nov - LS2009.Feb LS2009.Mar LS2009.Feb LS2009.Feb LS2014.Dec
LS2009.Mar LS2014.Dec LS2009.Mar LS2015.Jan LS2009.Mar LS2009.Mar LS2015.Jan
LS2009.Apr LS2015.Jan LS2009.Apr LS2015.Feb LS2009.Apr LS2009.Apr LS2015.Feb
LS2014.Dec LS2015.Feb LS2014.Dec LS2015.Mar LS2009.May LS2015.Jan LS2015.Mar
LS2015.Jan LS2015.Jan LS2015.Apr LS2009.Jun LS2015.Feb LS2019.Jan
LS2015.Feb LS2015.Feb LS2014.Dec LS2015.Mar
LS2015.Mar LS2015.Mar LS2015.Jan LS2015.Apr
LS2019.Jan LS2015.Feb LS2019.Jan
LS2015.Mar
LS2015.Apr
LS2015.May
LS2018.Sep
LS2019.Jan
Mogenb ARIMA (112)(012) (110)011) (010)011) (311)011) (221)(011) (021)011) (022)(011) (021)011)
HaumeHoBaHve AnekTpoToBapbl 1 MevatHble MevatHble Mpoune Henpopo-
psna Apyrue GbIToBble n3panma (1) n3panua (2) BOMNbCTBEHHbIE
npuGopb! TOBapbl
Buibopka 2001.12 - 2001.12 - 2009.12 2009.12 - 2005.12 -
TpaHcdopmaums log log log log
Boibpocs! LS2009.Feb A02002.Jan LS2010.Mar LS2009.Feb
LS2009.Mar A02002.Feb LS2015.Jan LS2009.Mar
LS2014.Dec LS2002.0ct LS2019.Jan LS2009.Apr
LS2015.Jan LS2009.Jan LS2019.Feb LS2009.May
LS2015.Feb LS2009.Aug LS2014.Dec
LS2015.Mar LS2015.Jan
LS2015.Sep LS2015.Feb
LS2019.Jan LS2015.Mar
LS2015.Apr
LS2019.Jan
Mogenb ARIMA (110)(011) (111)(111) (110)011) (321)(011)
Yenyru
HaumeHoBaHve BbiToBbIE yenyrn Yenyru Yenyru Yenyru xip Yenyru xip Yenyru Yenyru Yenyru
psna K 0 K 0 [ pTa (1) [ pTa (2) 0 0 p 1)
TpaHcnopTa 6e3 TpaHcnopTa 6e3 BocnuTaHus (1) BOCNUTaHMs (2)
x/a (1) xIA (2)
Buibopka 2001.12 - H.B. 2001.12-2013.01 2013.01 - H.B. 2003.03 - 2013.01 2013.01 - H.B. 2001.12-2013.12 2013.12 - H.B. 2001.12 - 2009.02
TpaHcdopmaums log log log log log log log log
Bibpoch! A02003.Feb LS2004.Jan LS2012.Jan A02007.Feb A02013.Mar LS2002.Sep LS2014.Jan LS2002.Jan
LS2005.Feb LS2004.Nov A02012.Jul A02007.0ct A02013.May LS2004.Feb LS2015.Jan A02002.Aug
LS2005.May A02004.Dec LS2015.Feb A02008.Feb A02014.Apr LS2004.Jul LS2016.Jan LS2004.Sep
LS2007.0ct LS2009.Apr LS2018.Jan A02008.0ct A02017.Feb LS2005.Jan LS2016.Sep
LS2008.Aug A02012.Feb LS2006.Apr
LS2009.Jan A02012.Dec
LS2011.Jan
LS2012.Jun
LS2013.Nov
LS2015.Jan
Mogenb ARIMA (121)(011) (110)(011) (011)011) (000)(011) (000)(011) (111)011) (010)011) (011)011)
HaumeHoBaHve Yenyru Yenyru Yenyru Yenyru Ycnyru B chepe CaHaTopHo- M M
psna p ) p 3) opr 7 opr 7 py 0 poBUTENb- yenyru (1) yenyru (2)
KynbTypbl (1) KynbTypbl (2) Typusma Hble ycnyru
Buibopka 2009.02 - 2014.08 2015.01 - H.B. 2001.12 - 2015.01 2015.01 - H.B. 2001.12 - H.B. 2001.12 - H.B. 2004.01 -2015.12 2015.12 - H.B.
TpaHcdopmaums log log log log log log log log
Bibpoch! LS2012.Aug A02015.Jan LS2003.0ct LS2016.Jan LS2009.Jan LS2003.0ct LS2005.Mar LS2016.Jan
LS2012.Sep LS2015.Aug LS2005.Mar LS2016.May LS2014.Dec LS2011.Nov LS2005.Sep
LS2017.Sep LS2012.Dec LS2017.Aug LS2015.Jan LS2017.Jun LS2005.0ct
LS2018.Sep LS2015.Apr A02010.Feb
LS2015.Aug A02014.Mar
LS2016.Jan LS2015.Jan
Mogenb ARIMA (110)(010) (011)011) (111)011) (111)(100) (311)011) (110)011) (111)011) (011)011)
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Mpunoxexue 2. Mpumep ceaoHHou KoppekTupoBku UML opexabi

BusyanbHbii aHanu3 rpadmka exeMecsiyHbIX TEMMOB POCTa LeH Ha oaexay v 6enbe no3so-
naeT BbIABUHYTb MMNOTe3y O Hann4nm ce30HHOCTU B AUHAMUKe paaa: KaXKablv rof yCKOpeHue
TEeMMNOB pOCTa LieH Ha oaexay 1 6ernbe NpoMcxoanT BECHOM U OCEHbIO, @ 3aMefieHne — NeTom
n 3umon (PucyHok 3).

PucyHok 3. LieHbl Ha opexay v 6enbe no ropam, % m/m
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Hcroynnk: Poccrar.

JKOHOMMYECKOe 060CHOBaHME Ce30HHOCTH

TeHaeHUmA K YCKOpPEHNIO pOoCTa UEeH BECHOM M OCEHbI OOBACHAETCH TEM, YTO B 3TO BpemA
roga MarasvHbl OGHOBRSOT KOSMEKUNN OAEXAabl, npn 3TOM 3amMearieHne pocrta uUeH 3MMOM U
netom obecneyeHo TeM, 4YTO B 3TU nepunogbl 00bl4HO YyCTpanBakTCA CE30HHbIE pacnpoaa>ku.

AHanu3 ce30HHOW KOPPEKTUPOBKM B aBTOMaTMUYECKOM pexnume

[MpenBapuTernbHble pe3ynbTaTbl CE30HHOW KOPPEKTUPOBKU B aBTOMaTUYECKOM pexume yKa-
3blBalOT Ha HanMyne yCTOMYMBOW CE30HHOMU BOSTHbI (PUcyHok 4). OTMevYaemMoe CyxeHne am-
NNUTYAbl CE30HHbIX KonebaHui BBMAY HE3HAUYNTENBHOro Maclitaba (CocTaBNAeT ThiCAYHbIE
A05n) NpeacTaBnsaeTcs HeCyLLeCTBEHHbIM ANS Lenen NporHo3a Ce30HHOro dpakropa.

PucyHok 4. Ce30HHbIN ¢hakTop, 0OHaPYXEHHbIN B aBTOMaTU4ECKOM pexume
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12 ® baHk Poccun  Metoauka ceaoHHoii koppektuposku UL Mapt 2020

MpuHATHE pelleHns o0 fanbHenwWwen AeKOMNO3ULUN

XoTs ganbHenwas AeKoMNo3nLms MCXOAHOIo psiAa BO3MOXHA, ee NpoBeAeHVe Helenecooo-
pa3HO, MOCKOSbKY TEKyLLlee KayeCcTBO CE30HHOro haktopa COOTBETCTBYET KpUTEpUsIM CTa-
OunbHOCTU (MNK, APYrMMK CIOBaMU, NPeaCckasyeMoCTN) U SKOHOMUYECKON 0O BbACHUMOCTMW.

MpenpoLeccuHr Ce30HHOI KOPPEKTUPOBKU

Onpegernenve 4imkHbl psga
YuntbiBas OTCYTCTBME BbISIBIIEHHbIX NPUYMH COKpaLlaTb BbIOGOPKY, ObINO NPUHATO pelleHune
NCronb30BaTh NOJSHbIM AnanasoH UMeLWNXCA AaHHbIX (HaunHasa ¢ 2002 roga).

HeobxogumocrTs ror-rpaHcgopmaLim

Beuay Toro, 4to Ans Ce30HHOM KOPPEKTUPOBKM UCMONb3yeTCsa MHAEKC B 6a3ucHom bopme, ero
TpeH UMeeT aKCNoHeHunansHyto opmy. CooTBETCTBEHHO, HEOH6X0AMMO NorapmdmMmMpoBaTb
psaa nepen ganbHenwen obpaboTtkon. PopmarnbHble TECTbl NOATBEPXKAAOT 3TO:

Likelihood statistics for model fit to untransformed series.

Likelihood Statistics

Number of observations (nobs) 205
Effective number of observations (nefobs) 192
Number of parameters estimated (np) 3
Log likelihood (L) -118.1804
AIC 242.3608
AICC (F-corrected-AIC) 242.4885
Hannan Quinn 246.3187
BIC 252.1333

Likelihood statistics for model fit to log transformed series.

Likelihood Statistics

Number of observations (nobs) 205
Effective number of observations (nefobs) 192
Number of parameters estimated (np) 3
Log likelihood 937.8595
Transformation Adjustment -1028.0526
Adjusted Log likelihood (L) -90.1931
AIC 186.3862
AICC (F-corrected-AIC) 186.5138
Hannan Quinn 190.3441
BIC 196.1587
Bt AICC (with aicdiff=-2.00) prefers log transformation R
KarieHgapHbivi gpakTop

OKOHOMMYECKOrO CMbICIa 3aBUCMMOCTU LieH OH KaneHaapHbix dhakTopoB HeT. BknovaTb ne-
pPEMEeHHble AN y4eTa KaneHgapHoro dhaktopa HelenecoobpasHo.

Bbibpocs/
Mounck BbIGPOCOB B aBTOMAaTUYECKOM peXuMe Aan creayoLmin pesynbrar:

Regression Model

Parameter Standard
Variable Estimate Error t-value

Automatically Identified Outliers
LS2009.Mar 0.0033 0.00077 4.29

BusyanbHO MOXHO BblAENUTb TPU NeprMoaa aHoManbHO BbICTPOro pocta ueH: deBpanb—arn-
penb 2009 roga, aekabpb 2014 roga — mapt 2015 roga. NpeanonoXxnTenbHO, OHW CBS3aHbI
CO 3Ha4YUTENbHbLIM NEPECMOTPOM LIEH NOCTaBLUMKaAMM U puTennepamm Ha poHe maciTabHoro
obecueHeHuns pybnsa (adpdekT nepeHoca).
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MockonbKky nocne peanu3auuu Bblbpoca Bo3BpaTa Ha npeablayLime YpOBHU HE MPOM30LUSIO
(3TO NOrNYHO, yunTbIBasi, YTO aHaNU3NpyeTCca AuHamMuKa uHaekca B 6asncHon gopme), Tmn
Bblbpoca onpegeneH kak «casur ypoHa» (Level shift), a He apanTneHbn Boibpoc (Additive
outlier).

Bce ykasaHHble BbIGPOCHI CHMTAIOTCA 3Ha4YMMbIMU (3HadYeHus t-value > 2):

Regression Model

Parameter Standard
Variable Estimate Error t-value
LS2009.Feb 0.0033 0.00081 4.03
LS2009.Mar 0.0066 0.00093 7.05
LS2009.Apr 0.0025 0.00081 3.06
LS2014.Dec 0.0035 0.00084 4.21
LsS2015.Jan 0.0078 0.00102 7.68
LS2015.Feb 0.0067 0.00102 6.53
LsS2015.Mar 0.0056 0.00084 6.73

ARIMA mogers

C yyeTom 0603Ha4YEHHON AMMHBI psga U cnvcka BbIBpOCOB aBTOMATUYECKN OnpedenieHHble
napameTpbl ARIMA-mMoaenu TakoBbl:

ARIMA Model: (1 1 2)(0 1 2)

KOHTPO/Ib KaYECTBA PENPOLECCHHIA. CIIEKTDAITbHBIN AHAITNS

Hanunune ce3oHHOCTU NOATBEPXKOAETCA CneKkTparbHbIM rpadmkoM, BEPLLUMHBI KOTOPOro COOT-
BETCTBYIOT CE30HHbIM YacTtoTtam (cTtonbubl, 0603Ha4YeHHble BykBOn «S»). CTOUT OTMETUTD,
YTO BNMsIHME KanengapHoro ¢akropa (ctonbew, 0603Ha4YeHHbIN BYKBOW «T») HE3HAYMMO:

(Table Bl). Spectrum estimated from 2011.Jan to 2018.Dec.
vvvvvvvvvv e e . e e e e e o
-37.451 * I -37.45
r o S I
r o S I
r o S I
=39,721 * S I =39.72
r o S S I
r o S S I
r o S S I
-42.001 * 5] S I -42.00
r o S S I
r o S S I
r o S S I
-44.281 * S S I -44.28
r o S S I
r o S S I
I e S S I
=4E, PPL e S S I -46.55
I EIeIEd S S I
T kxk s *g* T
THok ko s *g* T
=4 . Y S S I -48.83
THok ko S *g* T
THok ko S *g* T
THok ko S *g* T
=51 Ll grersseeds oK E5gE I =91 .11
Tk *g* *g* T
Tk *g* *g* T
Tk kkk *g* *kGx T
=53, PPt S RS I -53.38
Tk kkk *g* Kk Gr T
Tk kkk Gk * Kk Gr T
Tk kkk * Gk * Kk Gr T
55 . GEI**kk* Kk Gk Kk Gh T —_55.66
THhkkkkk  kkGhk Kk ok Gk T
Thkxkkx  kkGhk Kk Gk T
Tk ko ok ko ok kK Gk ok Kk Gk * T
57, QAT kkkkkkkkkkGhkkk  kkkkGhkok * T -57.94
Tk kk ok kok ok k SRk k ko kkGh ok k * T
Tk ko ok ko ko Gk Kk ok Kk ok Kk Gk K S T
Tk ko ok ko ok ok Gk Kk ok ok ko ko Gk ok ok S T
CGO .21 T, xkkkkkkkkGhkkkkkkkk Gk kk ok * % S T ~60.21
Tk ko ok ko ok ok ok Gk Kk ok ok ok ok ko Gk ok ok ko * % S T
Tk ko ok ko ok ok ok Gk Kk ok ok ok ok ko Gk ok ok ko *xx *GkT T
Tk ko ok ko ok ok ok Gk Kk ok ok ok ok ko Gk ok ok ok ok Kk kK *G*T T
B2 AQT R xkkkkkkkk Gk kokokkk kkk Gk kkk ok ok *kk K *G*T T —62.49
Tk ko ok ko ok ok ok Gk ok ko ok ko ko Gk ok Kk ok K Skkkxk  kAGHT * % * T
ThokkkkkkkkkGhhkkkkkkkGhkkkkkk *GkkkkkxkkkGxT * ok *x T
Tk ok ok ok kok ok ok ok Gk ok ok ok k ok ok ok Gk ok ok ko k ok ok k Gk kk ko kkkk AT Ak kG *kxk T
LBA ., TTT Rk kkkkkkkGhkkkk Ak k kG Ak kk kX k kG Ak kkk Ak kG H *kk Gk *kxk T —64.77
Tk ok ok ok ok ok ok ok ok Gk ok ok ok ok k ok ok ok Gk ok ok ok k ok ok ok Gk ok ok ok k kk ok k G R Tk *kk Gk *x*kGT
Thokokokkkkkkk GhkkkkkkkkGhhkkkkkkkGhkkkkkkkkGxT*k  *xkk*kG*T *xkkGT
Thokkkkkkkkk GhhkkkkkkkGhkkkkkkkkGhkkkkxkkkGAT*  Ax*k*kGAT*k  **x*k*GT
BT QAT xkkkkkkkk Gxkkkkkkkk Ghkkkk Ak kkGhkkkkkkkkGAThkkkxkkGAThkkkxk*kGT —67.04

vvvvvvvvvv D I A o T T e e e o T T e T T T e T T T T T T e e
S=SEASONAL FREQUENCIES, T=TRADING DAY FREQUENCIES
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Ce30HHas KOPPEKTUPOBKa

Hwxe npencrasreHbl Ce30HHBIM NATTEPH U pe3ynbTaTthl Aekomno3nunn psaaa (PucyHok 5, Pu-
CYHOK 6). BuaHo, 4TO CO BpeMeHeM Ce30HHas BOSiHa NOCTENEHHO MEHAETCS: He3HaYMTENbHO
CMeLLaloTCs MUKN 1 yMeHbLlaeTcs pa3max konebaHuin. 3To0 UsSMeHeHne MOXHO Ha3BaTb Npu-
eMrieMbIM, TaK Kak 9BONIOLNSA CE30HHOW BOSHbI NPOUCXOAUT OMEHb MeASIeHHO (QuHaMunka ce-
30HHOro hakTopa B cocefiHMe roga npakTuyeckn He oTnmMyaeTcs, MacwTab nsMeHeHun B Tbl-
CSIYHbIX O0SISX HECYLLIECTBEHEH AN NPOrHo3a Ce30HHOro haktopa).

PucyHok 5. Ce30HHLIN (hakTOp PucyHok 6. LieHbl Ha opexay v 6enbe, % m/m
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HcToyrnk: Pacyersi aBTOpOB. Hcroyrnk: Pacyersi aBTOpOB.

TecTupoBaHUe Ka4yecTBa CE30HHOCTH
CornacHo pesynbtatam cpopMMpPOBaHHOIO NPOrpamMMon oT4yeTa, Ce30HHbIN PaKTOpP 3HAYNM:

SIGNIFICANCE OF SEASONALITY

Significance of seasonality is assessed using the variances of the

total estimation error, which includes the error in the preliminary estimator

(the revision error) and the error in the final estimator.

Because the S.E. of the seasonal component estimator varies (it reaches a minimum

for historical estimation and a maximum for the most distant forecast), the significance of season-
ality

will be different for different periods.

An extreme example would be a series showing significant seasonality for historical estimates,

that is poorly captured concurrently, and useless for forecasting.

SEASONAL NUMBER OF PERIODS IN A YEAR THAT
COMPONENT HAVE SIGNIFICANT SEASONALITY
90% 95%
HISTORICAL ESTIMATOR 11 11
PRELIMINARY ESTIMATOR 11 10

FOR LAST YEAR

FORECAST FOR NEXT YEAR 11 11

For the present series :

FINAL OR HISTORICAL ESTIMATION SHOWS CLEARLY SIGNIFICANT SEASONALITY IN THE SERIES.

CONCURRENT AND PRELIMINARY ESTIMATION SHOW CLEARLY SIGNIFICANT SEASONALITY FOR RECENT PERIODS
(LAST YEAR) .

ONE-YEAR AHEAD FORECAST FUNCTION CONTAINS CLEARLY SIGNIFICANT SEASONALITY.
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Ha nepuopgorpamme Ce30HHO CKOPPEKTMPOBAaHHOrO psaga (crnesa) n psiga octaTkoB (cripasa)
HEeT NMKOB, COOTBETCTBYIOLLNX CE30HHbIM YacToTaMm:

G 1 10*LOG(SPECTRUM) of the differenced, transformed seasonally adjusted G 2 10*LOG(SPECTRUM) of the Stochastic Irregular (SEATS).
data (SEATS). Spectrum estimated from 2011.Jan to 2018.Dec. Spectrum estimated from 2011.Jan to 2018.Dec.
736.711 * i -36.71 730.461 -30.46
I I I
I I I
I I I
-39.791 I -39.79 -33.151 -33.15
I I I
I I I
I I I
-42.861 I -42.86 -35.831 -35.83
I I I
I I I
I I I
* I -45.94 -38.521 -38.52
I I
I I
I I
I -49.01 -41.211 -41.21
I I
I I
I I
I -52.09 -43.891 -43.89
I I
I I
I I
I -55.16 -46.581 -46.58
I I
I I
I I
I -58.23 -49.261 -49.26
I I
I I
I I
I -61.31 -51.951 -51.95
I I
I I
* I I
T* I -64.38 -54.641 -54.64
T* I I
T* I I
T** I I
TH* I -67.46 -57.321 -57.32
T I I
I T I I
I T I I
=70.531 T I -70.53 -60.011 -60.01
I T I I
I T I I
I T I
-73.601 T I -73.60 -62.69
I T I
I T I
I T I
-76.681 T I -76.68 -65.38
I I
S=SEASONAL FREQUENCIES, T=TRADING DAY FREQUENCIES S=SEASONAL FREQUENCIES, T=TRADING DAY FREQUENCIES
OTcyTCcTBME OCTAaTOYHOM CE30HHOCTU NOATBEPXAAeTCs TeCTaMMu:
Overall test for residual seasonality
Autocorrelation function evidence : NO
Non-parametric evidence : NO
Spectral evidence : NO
No residual seasonality detected in seasonally adjusted series
WUrtoroBas cneuundukaums
BbiGopka 2002-2018
TpaHcdopmauua  LOG
Bbibpochl LS2009.Feb
LS2009.Mar
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LS2014.Dec
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LS2015.Feb
LS2015.Mar
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