DeepajibHOE TOCYAAPCTBEHHOE OI0IKEeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue BbICIIero 00pa3oBaHus
«POCCUMCKAS AKAJIEMHUSI HAPOJTHOT'O XO351iICTBA

U TOCYJIAPCTBEHHOM CJIYXKBbI
IIPU IPE3UJIEHTE POCCUVICKOM ®EJEPALIAN»

NHCTUTYT OMUT
AKOHOMUYECKUN ®AKYJIBTET
OTHEJIEHME DOKOHOMUKHU
Kadeapa DKOHOMETPUKU U MaTEMATUUYECKOH SKOHOMUKHU

YTBEPXIEHA

Ha 3acelaHuu Kadeapbl DKOHOMETPUKHU U
MaTEMAaTUYECKONH YKOHOMUKH

[Tpotokomn ot «02» uronst 2021 r. Ne 10

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
Nuneke b1.0.1B.03.01 «OxonomeTpuka (yriyOneHHbIH Kypc) 2»
1o HanpasieHnto noarotoBku 38.03.01 «OxoHOMHKa»
HaMpaBJIEHHOCTh «KOHOMUKA U (PUHAHCHI»
KBaJMpUKaus 6akanaBp
ouHasi hopMa oOyueHus

I'ox Habopa - 2021

Mocksa, 2021 r.

JOOKYMEHT NOAMNCAH
BONEKTPOHHOW MOAMUCHIO

CepTudukat: 75E17EFD8AD7E9ECDEADOCDFDO671FEC 1
Bnapeneu: Hasapos Makcum Hukonaesuy
[eiictuteneH: ¢ 28.07.2022 o 21.10.2023




ABTOpP—COCTABUTEIb: K.(D-M.H. 3aB. KaheIpoil SJKOHOMETPUKH U MATEMATHIECKON SKOHOMHUKHU
Hocko B.I1.

3aBenyromuit kadeapoit
HYKOHOMETPHKHU ¥ MaTEeMaTUYECKOW YIKOHOMUKH, K. ¢.-M. H, Hocko B.I1.



H~own

o

COJEP)KAHUE

Hepequb IIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘IeHI/IH 10 JUCHHUITIIIMHE COOTHECCHHBIX C

IJITAHUPYEMBIMHU PE3YJIbTaTaMH OCBOCHUSI 00Pa30BATEIBHON MPOTPAMMBI.....ccvvveerereennse
O06beM U MEeCTO AUCHUILIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOTPAMMBL.........ceevveene..
ConepikaHue U CTPYKTYPA JTUCHIHATIITIHBL. ......vveeiurieesiteeesiteesssteeesiseesssseessssesssssessssseessnsessnns

Martepuanbl TEKyIEro KOHTPOJIS yCIIeBAEMOCTH 00yJaromuxcs U POH] OLEHOYHBIX

CPEACTB MPOMEKYTOUHON aTTECTALIMU IO JUCHIUTIIIMHE .....vvvveeesisiieeeesannreeessnnneeessnnenessns
MeTtoauyeckue ykazaHust sl 00y4aroIUXCsl IO OCBOCHUIO TUCIUTUIAHBI .....covvvenvenene.

Y4yeOHast muTepaTypa U pecypchl HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW CEeTH
«HTepHeT», y4yeOHO-METOAMYECKOe OOecleuyeHUEe CaMOCTOSTENIbHONW paboThI

OOYYAFOIITUXCS TTO JIACIIHATIITFIHC .. ..cevveesteeeeaesseesuseansessssaessesasseensessssaessessnsessssesnsesssnssnsesssnns
6.1. OCHOBHAS JITCPATYPA +veuvvveeureeessrrsassressssessssessssnesssseesssesssessssessssessssesssssessnseees
6.2. JIOTIONHUTEITBHAST JIUTEPATYPA +..vvenveerresreteessessesssearesssesseessessessseessesseesseessesseesseesnens
6.3. YdueOHO-MeTon4YecKoe 00eCIeueHne CAMOCTOSITEIIBHOM PAOOTHI ....vvvevvveeiveeanenes.
6.4. HOpMATUBHBIC MIPABOBBIC JOKYMEHTBI .....vveerveesreasteesseeassesssreassesssnessesssnssssesssessnsenns
6.5, VIHTEPHET-PECYPCBI ....eeivieutieiieieiee sttt atee sttt e st e beeste e nbeesseeasbeesbeeeneesneesnneesneeanneen
(ST T % 505 (530 % (o X0 =151 124 AU

MaTepI/IaHBHO'TeXHI/ILICCKaSI 6838, I/IH(l)OpMaL[I/IOHHBIe TCXHOJIOTHUH, IMPOIrPaMMHOC

obecriedeHre 1 NHHOPMAITMOHHBIE CITPABOYHBIE CHCTEMBI .....vvevvievereesresiresieeeesnesneenens



1.

Ilepeyens MuIaHNpPYeMBbIX pPe3yJIbTATOB 00y4eHUsl N0 JUCIUILIHHE,

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHUS NIPOrPaMMbI

1.1.

CICAYIOIIUMHU KOMIICTCHIIUAMM:

HucuuiuimHa «OKOHOMETpUKa (yriiyOneHHBIH Kypc) 2» oOecneunBaeT OBIAJCHHE

Kon HaunmenoBanue Kop srama HaunMmeHoBaHue 3Tana 0CBOSHUS KOMIIETEHIINU
KOMITCTEHIINT KOMITCTEHIINU OCBOCHHUS
KOMITCTEHIINU
OITK OC-4.1 CriocoOHOCTh TPUMEHSATH TEOPETHUESCKUE 3SHAHUS
Crioco6HOCTB JUIsl BBIOOpa SKOHOMETPHIECKUX MOAENEH
TIPUMEHSTD CriocobHOCTB OIICHUBATH pe3yIbTaThl
OIIK OC -4.2 .
OIIK OC-4 SKOHOMETPHUUECKUE MIPUMEHEHHS YKOHOMETPHIECKIX MOJETICH
METOIBI Ul PELICHUS Cnoco6HOCTh fAenaTh 000CHOBAHHBIE BHIBOABI HA
[IPUKJIAJHBIX 3a7a4. OIIK OC-4.3 OCHOBE AaHaJINW3a PE3YJbTATOB INPUMEHEHUS
Mozenen
3HaeT IKOHOMETPUYECKUE MOJCIH IJIs aHalh3a
CnocoGHOCTh [MKoOCI-7.1 BPEMEHHBIX DSJIOB Ha YpOBHE OOOCHOBAaHUI
NPUMEHSITh  METOJbI TEOPETHYECKUX MPEANOCHUIOK MOJIEIIeH
[IKo OC |- 7 | 3H2HM3a  BPEMCHHEIX Ko OC | —7.2 YMeeT MpoBOAUTH NPOBEPKY KadecTBa MOJEICH
pANOB  IJIs  PELICHUs BPEMEHHBIX PsII0B
KOHOMETPHYECKUX YMeeT  aHaNM3UpOBaTh U COJEPIKATEIBHO
3a1a4 [MKoOC1-7.3 UHTEPIPETUPOBATh IOJIyUYEHHBIC PEe3yJIbTaTh
pacyeToB IO MOJEJISIM BPEMEHHBIX PSLIOB

1.2. B pesynbTaTe OCBOSHHSI JUCIUIUIMHBI Y CTYJCHTOB JIOJDKHBI OBITh C(OPMHUPOBAHBI:
OTD/TD Kon stana ocBoenus PesynbraTel 00y4ueHus
(mpu HanuIUU KOMIIETEeHIIUN
npodcranaapTa)
BeZICHUE Ha ypOBHE 3HAHHI: OCHOBHBIX HKOHOMETPHYECKHX Mojenell s
AQHAIIUTUYECKOU OIIK OC-4.1 TaHHBIX PA3JMYHBIX THUIIOB: TEPEeKPECTHBIE (MEKOOBEKTHBIC)
paboTel B obyiacTu nanubIe (Cross-Section), BpeMeHHbIE Psi/ibl, TaHEIbHBIC JaHHBIC
9KOHOMHKH a OIIK OC -4.2 Ha YPOBHE YMEHMI: NPOBOJUTH MPOBEPKY KadecTBAa OCHOBHBIX
(huHAHCOB H9KOHOMETPUUYECKHUX MOJEIICH
Ha ypOBHE YyMEHHUH: aHAIWU3UPOBaTh M  COAEPXKATENIBHO
OIIK OC-4.3 HUHTEPIIPETUPOBATh IOJYYEHHBbIE pE3ylbTaTbl PAacueToB IO
HKOHOMETPHYECKIM MOJIEIISIM
BeZICHUE Ha YpOBHE 3HAHWN: 3HaTh IKOHOMETPHUYECKHE MOJIENH I aHAJIn3a
AHAJIIUTUYECKOU Ko OCI-7.1 BPEMEHHBIX pSJOB Ha YpOBHE OOOCHOBAHHMH TEOPETHYECKUX
pabotel B oOmacTu [TPEIITOCHUIOK MOJIeTIeH
9KOHOMHUKH u Ko OC | —7.2 Ha YPOBHE yMEHMI: YMEThb Il aHaIu3a BPEMEHHBIX DsJIOB Ha
(unanCcOB ypoBHE 000CHOBAaHUN TEOPETHUECKUX MPEANOCHUIOK MOJIENeH
Ha YpOBHE YMEHHUH: yMETh aHAJIMU3UPOBATh U COIEPIKATEIBHO
[MKoOCI1-7.3 UHTEPIIPETUPOBATh IOJYYEHHBbIE pE3ylbTaTbl PAcueToB 11O

MOJCJISIM BpEMCHHBIX PAJ0OB

anredpa

2. O0beM u MecTO TMCHUILIMHBI B cTpyKTYype OI1 BO
O0beM TUCHUTITHHBI
5 3E, 66 ak. yaca Ha KOHTaKTHYIO paboTy ¢ MpenojaBaTeneM, /8 ak. 4acoB Ha CAaMOCTOSITENTEHYIO
paboTy 00yJaroIINXCs;
MecTto aucunmimnsl B ctpykrype OII BO

- 51.0./1B.03.01 «DxonoMmeTpuka (yriryOJeHHBINH Kype) 2», 3 Kype, 6 cemecTp

— IUCUUIUIMHA PEeaTu3yeTcs MOCie U3yUYEHUs TUCIUILINH:

MaTeMaTHYECKUI aHaIn3

TEOPHsI BEPOATHOCTEMN
MaTeMaTU4ecKas CTaTUCTUKA
MHCTPYMEHTAJIbHBIE METO/BI B dKOHOMUKE




sKOHOMeTpHKa 1
— MUCIUIUIMHA MOXKET PeaTn30BaThCsl YACTUYHO WU MOHOCTHIO ¢ mpuMeHeHueM D0 u/wmm JIOT.
YdeOHble MaTepralibl JUCIHUILIHHBI pa3MEIaoTcs 1Mo aapecy lms.ranepa.ru
— ¢opMa IPOMEKYTOUHOM aTTECTAIIMH — IK3aMEH.

3. CoaepxaHue M CTPYKTYPA AHCHMILIHHBI

O0beM IUCIHMIUIMHBL (MOIYJIS), aK. Jac./ Jac. dopma
KonraktHas pabota TEKYILETro
HanmenoBanue tem o0ydJaromuxcs ¢ KOHTPOJIS
Ne n/m x
(pa3zmenoB) Bcero IpenoaBaTeneM CP yCIIEBaEMOCTH ,
10 BHIAM y4eOHBIX 3aHITHH** TIPOMEKYTOUHO
J | np | m3 | KCP it aTTecTarm
Ovunas popma 0OydeHHS
Tema 1 | CrammoHapHBIC BpeMEHHBIC 36 8 8 20 I3, KP(1,2)
psansl, Mmonenu ARMA.
Tema 2 | HecrammoHapHBIE BpeMEHHEIC 34 8 8 18 I3, KP (1,2)

psnbl, Paznuenne
CTalMOHAPHBIX 1
HECTAalMOHAPHBIX PSAJIOB B
pamkax mojaeneid ARIMA.

Tema 3 | PerpeccuoHHbIN aHATH3 IS 36 8 8 20 O
CTalMOHAPHBIX BPEMCHHBIX
panoB. Jlunamuueckue
MO/ICTIH.

Tema4 | PerpeccroHHBIN aHATN3 IS 36 8 8 20 13, KP (3,4)
HECTallMOHAPHBIX BPEMEHHBIX
psnoB. Kounrerpanwust u
MOJICIIH KOPPEKIMHU OIIHOOK.

2 KOHCYJIBTAITUs
IIpomexxyTounas aTTecTanus 36 DK3aMeH
Bcero: | 180/135 | 32/24 32/24 78/58,5

[Mpumeuanue™ — Gopmbl Tekymiero KoHTpodst ycneBaemoctu: onpoc (O), kontponsHas padota (KP), nomaminee
3amanue ([13)

[Mpumeyanue **: B paMKkax yKa3aHHOHW KOHTaKTHOH pabOThl ¢ 0Oy4alomMMUCS YueOHblE 3aHATHS MOTYT
NPOBOAUTECS ¢ ucnoib3oBanuem JOT n/umu 30

Conep:xaHue IMCUMILTHHBI
Tema 1. CraunonapHble BpeMeHHbIE psiibl, Moaenn ARMA.

Bpemennoii psan. Croxactudeckuil ciydaiiHblii mponecc. CTalMOHapHbIE BpEMEHHBIE PSIbL.
ABTtokoppensiuvonHas ¢yHkuus. bensiii mym. IIpoBepka Ha rayccoBckuil 6emnblii mym.MA(q).
Omnepatop  3amasabiBanus. MA(1). UWaentudpunupyemocts,  ycloBHE  OOpaTUMOCTH.
OproanuHocTb. JluHelHble mpornecchl. Pasznoxxenune Bonpma. IlpuMmepsl cranmoHapHBIX
BPEMEHHBIX PAZIOB B JKOHOMHKE.

Jlunelinbiit GUIBTP, a0OCOIIOTHO CYMMUPYEMBIN (DHIIBTP, GUIBTpAIUs CTAIIMOHAPHOTO MpoIlecca.
CrnexTpanbHasl IUIOTHOCTh CTAllMOHAPHOTO CJIy4YailHOro NpoIecca, €€ NPEICTaBICHHE 4Yepe3
aBTOKOBapuanuu psga. JlonroppeMeHHas JucHepcus CTAallMOHAPHOTO psila, €€ CBI3b CO
CHEKTPAIbHOM IUIOTHOCTBIO 3TOro psna. Ilepemarounas ¢yHkuus nuHelHOro ¢GMIBTpa, ee
MCIIOJIb30BAaHUE JJII HAXOXACHUS CIEKTPAIbHON IUIOTHOCTH MPO(UIBTPOBAHHOIO Ipoliecca.
M3MeHeHHe CIEeKTpalbHOU TUIOTHOCTU MpH IMEpexojie OT mpoliecca Oesoro myma K IMporeccy
MA(1) B 3aBucHUMOCTH OT K03(ppuIMeHTa IpU 3ama3ipIBarolieM 3HadyeHuH. OOpaTHbIN GUIBLTP.
ABTOpErpecCHOHHOE MPEACTABICHUE MPOLIECCa CKOMB3AIIET0 CPEAHEr0 OECKOHEYHOTO MOPS/IKA.
[Tpouecc aBTOperpeccuu mnepBoro mnopsnaka. [loBegeHue peanusanuii 3Toro mporecca Mpu
pa3NIMYHBIX 3HAYEHMAX €ro mapamerpoB. Jlucmepcuss W KOppeNlsUUOHHAs  (yHKUIHUS
CTaIlIOHApPHOI'O TIpollecca aBTOperpeccuu mnepBoro mnopsaka. [loBeaeHHe CHEKTPaIbHBIX




IUIOTHOCTEH TAaKOro Mpolecca B 3aBHCHUMOCTH OT BENUWYMHBI M 3HaKa koddduimeHnra mnpu
3arasAblBaoEM 3HAYEHHUH.

[Tpouecc AR(p), ycioBue crannoHapHOCTH. [IpencraBieHHe B BHIE CKOJB3SIIETO CPEIHETO
Oeckoneunoro nopsaka.MA(Q) - ycioBue 0OpaTUMOCTH, MPEICTABICHUE B BHUJE Ipolecca
aBTOperpeccuu 0ECKOHEYHOT0 MOPSIKa.

Heob6parumsiii nporiecc MA(1). Ilpomecc aBTOoperpeccuu, HaAUMHAIOMIMICS B OINPEICICHHBIN
MOMEHT BPEMEHH, BBIXO]] Ha cTaOMIbHBIN peskuM. Koppenorpamma nporecca AR(p). YpaBHeHus
KOna-Yokepa. Mogenu ARMA, ycioBue crallmoHapHOCTH, MpoOieMa OOIUX MHOMKUTEICH.
Monenun ARMA, yuuThIBarone ce30HHOCTb.

Wnentudukanuss craumoHapHoii momenn ARMA 10 aBTOKOpPPEISIMOHOW M YacTHOM
ABTOKOPPENSAUMOHHON  (pyHKumsiM. TaOmuipl moBeneHuss Koppenorpamm. BreibopouHas
KoppenorpamMmma. Oprogu4HocTs. KpurTepunm nans NpoBepKHM 3aHyJE€HUS aBTOKOPPEISLUN U
YacTHBIX aBTOKoOppessauuil. IIpeacranenne u npumenenne Q-tectoB bokca-Ilupca u JIbtoHr-
Boxkca aiist rpynmbl BBIOOPOYHBIX aBTOKOppessiiuid. OuennBanue craipoHapHoi moaenu AR(p).
OuenuBanue cranmoHapHod wojenn MA(q). OuenuBanue cranuoHapHoir ARMA(p,q).
JlmarHocThka oOIeHEeHHOW Mozenu. Merononorus bokca-/[xeHkuHca. Bwibop Momenw,
OCHOBaHHBIM Ha MH(POPMAIMOHHBIX KpuTepusax. [IporHo3mpoBanue Ha OCHOBE MOJ00paHHOMN
MOJIENH

Tema 2. HecrauunoHapHble  BpeMeHHbIE  psabpl, Pa3nuueHue  CTallMOHApHBIX U
HECTallMOHAPHBIX PsIIOB B pamkax mozenei ARIMA.

Hecraunonapusie psiasl. IIponecc, cranvoHapHbBII OTHOCUTENBHO AETEPMUHHPOBAHHOIO
tpenaa. Croxactuueckuii Tpeua. TS u DS psinpl. Mogenn ARIMA.

Kpurepun [Juku-®Oymnepa. Pa3Butue wu wunoctpauuss Ttecta Juxku-Oymnepa u
pacumperHoro tecra uku-Qyinepa Ha HaJMyue €IUHUYHOTO KOpHA. UyBCTBUTEIBHOCTH K
HAJIMYUIO JIETEPMUHUPOBAHHBIX perpeccopoB. F-cratuctuku. KBagpatuyunslii TpeH.

Kparuble kopau. MHoroBapuantHas npouenypa. Jpyrue kpurepun. Kparkoe nsioxenue
tecta Ouunca-Ileppona. Passutue u mwnmoctparus tecta Kwiatkowski, Phillips, Schmidt and
Shin (KPSS, 1992) na nanuuue enuauaHoro kopusa. OOcyxaeHue u mwiumoctpanus tecra DF-
GLS, paspaborannoro B Elliott, Rothenberg, and Stock (1996).

Hccnenosanue npobieM, BOZHUKAIOIIKX IPU TECTUPOBAHNHU HAa €IUHUYHBIN KOPEHb (KpUTHKA
Henbcona wu Ilmoccepa (Nelson and Plosser (1982)) TecToB Ha €IMHUYHBIA KOPEHB).
HccnenoBanne HEKOTOPBIX TECTOB HA €IUHUYHBIN KOPEHb MPU HAJIMYUHU CTPYKTYPHOT'O C/IBMra.
OcBoenue 1 npumeHenue Tecra [leppona Ha eTUHIUYHBINA KOPEHB C IPOU3BOJIHLHBIM BEIOOPOM JIaThI
casura B TpeHae. OcBoeHUE U MPUMEHEHUE TecTa 3UBOTAa-DHJIPIOCa Ha €IMHUYHBIA KOpPEHb C
OLICHEHHOM aaroi casura. OmnpeneiacHue KOJINYECTBA CTPYKTYPHBIX CIABUIOB, IPH AONMYIIEHUU
Hanuuus 6osee oaHOro capura. Ce30HHbIE €AMHUYHBIE KOPHH.

Tema 3. PerpeccnoHHbIM aHanu3 A CTallMOHAPHBIX BPEMEHHBIX psAAOB. JlMHamuueckue
MOJIETH.

Jlunamudeckue Momend. Mojienb BEKTOPHO# aBToperpeccuu (vector autoregressive model,
VAR). Ycnosue crabunbHoctd VAR, HaxoxneHue crabuibHOro coctosnus. Otkpbitas VAR.
HaxoxneHne cTabmiIbHON CBA3M MEXY psiiamu, coctaBisiroiiumMu VAR. ITon6op u onieHuBanue
VAR, numarHoctuueckue mnpouenypbl. lcrnonb3oBaHHe MHOIMOMEPHBIX HH(POPMAIMOHHBIX
kputepueB: Akauke, XeHHaHa-Kynnna) u IlIBapua-baiieca. Boibop cneundpukanum monenu,
ONTUMAJILHOW ITyOUHBI 3a11a3/[bIBAHUI, OCHOBAaHHBIM Ha NH(OPMALIMOHHBIX KPUTEPHSIX.

Tema 4. PerpeccnonHslil aHaIN3 ISl HECTALlMOHAPHBIX BPEMEHHBIX psiioB. KonHTerpauus n
MOJIETN KOPPEKIUH OIIHOOK.

JloxxHast perpeccMOHHas CBSI3b MEXJIYy HECTAallMOHAPHBIMH BPEMEHHBIMHU  pSAIaMH.
KounterpupoBanHbsle BpeMEHHBIE psAIbl, paHT KOMHTErpaluuu. Bo3MokXHbIE NPUMEHEHHS K
HSKOHOMHUYECKUM MOJEsIM. TecTupoBaHMEe Ha Haimuuue KouHTerpauuu. OOOOIIEHHBIH TecT
Hap6una-Yorcona. Teopema npencrasnenus ['peiinmxepa, monensb koppekuuu omubok (Error
Correction Model — ECM), uareprniperanus ko3¢ punmrenror ECM. JIByxcryneHuaTas nmpoueaypa
Durna-I'peitnmkepa noctpoennuss ECM mo uMeronmmcst CTaTUCTUISCKUM JTAHHBIM.



TectnpoBanue Ha HaaM4Me KOMHTETPALMM MEKIY HECKOIBKMMHU BPEMECHHBIMHU DPSIaMU U
OTpeieIeHNe paHra KOMHTErpalliy ¢ UCIOIb30BaHueM npoueaypsl Moxancena. Boibop moaenu ¢
UCIIOJIb30BaHUEM HH(OPMALIMOHHBIX KPUTEPHEB.

4. Marepuajbl TeKylIero KOHTPOJIsl yClIeBAeMOCTH 00y4arommxcs u GoHg
OIIEHOYHBIX CPEJICTB MPOMEKYTOYHOH ATTeCTAIUM MO TUCHHUILIHHE

41, @opMbl H MeTOAbl TEKYIIEr0o KOHTPOJSI YCINEeBAeMOCTH, OOyYalommxcss u
NMPOMEKYTOYHOM aTTeCTaAIUM.

4.1.1. B xome peanmusamuu gucuumiubasl  b1.0.JIB.03.01 «9xoHomeTpuka
(YriryOJieHHBIH Kypc) 2» HMCHOJB3YIOTCA  CJeAyIlde MeTOAbl TeKYLIero KOHTPOJs
CIIeBAEeMOCTH O0YUYAIOIIUXCSH:

Tema (pa3gen) MeTo bl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Jomaraee 3aganue 1-2
Tema 2 Homamnee 3aganue 3-11, KonrponpHas padora (1,2)
Tewma 3 Ormpoc
Tewma 4 Jomamnaee 3aganue 12-20, KonTponbsHas pabora (3,4)

4.1.2. JKk3aMeH NPOBOAMTCH C NMpPUMEHEHHEM CJeAYIOUIUX MeToA0B (CpeaAcTB): B (opme
YCTHOT'O OTBETA HA BOMPOCHI OmiieTa 1o AUCLUILIHE.

4.2. MaTepuaJbl TEKYIIEr0 KOHTPOJISI YCIeBAeMOCTH

TunoBble OlleHOYHbIE MATEPHAJIBI 1O TeMe 1
3ananne 1 BplunciieHHe CIEKTPAIBLHOI IVIOTHOCTH CTANMOHAPHOIO Mpolecca
(@) TTomyuure hopMyIIbl TSt CIEKTPATBLHOMN IIOTHOCTH MPOIIECCOB CKOJIB3SIIETO CPEAHETO
NEPBOTO U BTOPOTO MOPSIKA.
[TocTpotite rpaduku criekTpanbHOH TI0THOCTH MporieccoB MA(1) ¢ b1=0.8 u b1=-0.8.
[Toctpoiite rpaduk crieKTpaabHON TUIOTHOCTH Tiporiecca MA(2) ¢ b1= 0.7 u b2=-0.2.
(b) Tlomyuwure GhopMyIbI il CIIEKTPATbHON TUIOTHOCTH MPOIIECCOB aBTOPETPECCHH MEPBOTO U
BTOPOTO MOPSI/IKA.
[Toctpoiite rpaduku criekTpanbHO# mIoTHOCTH mporeccoB AR(1) ¢ al= 0.8, al=-0.8,
al=0.4, al=-0.4
[Toctpoiite rpaduk criekTpaipHO# mioTHOCTH mpoiecca AR(2) ¢ al=0.4 u a2=0.3.

3ananue 2 IlogGop cranmonapuoi moaeau ARMA.
[Moxbepute noaxosuryto moaenb ARMA mns psna u3 daiina zadanie2.wfl

Tunosble oLleHOYHBbIE MaTepPUAJIbI 10 TeMe 2
3apanue 3 HecranmoHapHbie BpeMeHHbIE PSAIbI.

Kakne uMX nOpuUBENEHHBIX HI)KE MOJENEH BPEMEHHBIX PSAOB  SBISAIOTCA
HEeCTallMOHApHBIMU M TodeMmy? Cmoxenupyite peanuzanuu (JumHbl 100) 3THX Mojenew.
CoOTBETCTBYET JIM TOBEIEHUE CMOJAEIUPOBAHHBIX peaN3alMil TEOPETHUUECKOMY pa3JIeIeHUIO
YKa3aHHBIX MOJIEJIEH HA CTAallMOHAPHBIE U HECTALlMOHAPHBIE?

Xt =0.081+ e,

Yi=1.8Yt1—0.8Yt 2 + &,

Zt=037Zi1+047Z; 2+ ¢,

Meronndeckue yka3aHusl.

Haiinute marematunueckoe oxkumanume psga X Jusa psmoB Yt u Ziy mpoBephTe

BBITIOJTHEHHUE YCIIOBUS CTAlIMOHAPHOCTH.




3ananue 4 IloBenenne KOppeJOrpaMm, MOCTPOEHHBIX MO PeaTU3AUUAM CTANUMOHAPHBIX U
HECTAMOHAPHBIX NMPOIECCOB.

[Toctpoiite  BBIOOpOUHBIE  KOpPpEIOTpaMMbl  CMOJEIHMPOBAHHBIX  pealu3alluii,
MOJIYYCHHBIX B 3a/laHUN 3.
MeTtonuueckue yka3zaHusl.

OTMeTbhTe XapakTEepHOE MOBECHNUE KOPPEIOTpaMM HECTAIIMOHAPHBIX PSIOB.

3ananue 5 Ilpouecc ciry4aifHOro OJIy:KIaHUS KAK MO/IeJIb CTOXaCTHYECKOr0 TPeH/Aa
CMmonenmupyiite 5 peanuzaiiyii mporecca CIry4aifHOro Oy K TaHHs
Xe=Xi—1+e, t=1,2,...,500, Xo=0.
[Touemy o mporiecce ciydaifHOrO OJYXKTaHUSI TOBOPAT KaK O MOJENHM CTOXacTHMYECKOro TpeHja?
[osicaute 310 Ha MpUMEPE CMOACTMPOBAHHBIX PeATU3aAIIUH.
MeTtoanueckue yka3zaHus.
OOpaTtuTe BHIMaHHE HA HHTEPBAIBI BPEMEHHU, HAa MPOTSHKEHUU KOTOPHIX B MOBEICHUHU
TPaeKTOPUU OOHAPYKUBAETCA JTMHEHHBIN TPEH.

3aganne 6 BpluncieHHe KPpUTHYCCKUX 3HAYeHHH cTaTHCTHKH nku-Pysiepa
[Tporpamma asnist BerauciaeHus cratuctuku Juku-dynnepa 6e3 BKIIOYSHUS TPEHAa U KOHCTAHTHI.
New dfcritu 1 10000  ‘Cosmaem aiin mamusasr 10000

series y = 0 '‘Beenu psin y

scalar k1 'Texiapupyem ckansip K1 — croza Beiactes 3HaueHue 1%-KBaHTHIN
scalar k2 ' — crona BeigacTcst 3HaUeHHE 5%-KBaHTUIH

equation eqo01 'OLIeHUBaeMOe ypaBHEHHE perpeccuu
vector t = @filledvector(10000,0) ‘'HymeBoii  BekTOp  OLECHOK  K03(hHIHCHTA

for li=1to 10000 'TIukn

statusline Iteration number: l 'craTyc
smpl 1 10000 '<bepercs BBIOOpKa JUTUHBI 10000
series e = @nrnd 'Co3maercss peanu3anus Oenoro mryma (TayCCOBCKHI CTaHIapTHBIN)
smpl 101 10000 'OnenrBath OymeM HEe C CaMOTO Havaja, 4TOObI MPOIECC YCIed «OTOUTH oT 0»
series 'y = 1*y(-1) + e 'MonenupyeM  ciiydaitHOe — OJTy)KIaHHe
series dy = y - y(-1) 'OnpenenseM psin pa3HoCTeH

eq0l.ls dy y(-1) ' OnenuBaem ypaBuenue Juku-Dymnepa 6¢3 BKIOYCHHS TPEHIA U KOHCTAHTBI.
vectort(!i) = eq01.@tstats(1) 'Tlomyuaem 3Ha4YeHHE t-CTATUCTHKK ISl OUEPEAHON peaTn3ainn
next "Tuxn

smpl 1 10000 'bepetcs BoiOOpKa mamrabl 10000
kl=@quantile(t,0.01) 'Tloacuet 1%-kBaHTHIU
k2=@quantile(t,0.05) 'Tloacuer 5%-kBaHTHIN

JI1s1 coKpaneHusi BpeMeHH! BbINOJHEHUs TPOrPaMMBblI 3allyCKaiiTe ee

B “ObicTpom Bapuante” (Quiet (fast) mode).

(s cokpamieHUs BPEMEHH BBIIOJHEHHUS TPOTPAMMBI MOXETE OTrPaHUYUTh KOJHUYECTBO
nosTopenuii, 3amenus 10000 na 5000.)

Haiinure 3Hauenus apyrux cratuctuk Juku-dynnepa (¢ BKIOYEHUEM B ypaBHEHHE KOHCTAHThI
U TPEHJa WU TOJIbKO KOHCTAHTHI).


mailto:k1=@quantile(t,0.01
mailto:k2=@quantile(t,0.05)

3ananme 7
Pemnre Bompoc o0 HanmmMuMu WM 00 OTCYTCTBHHM €IMHMYHOTO KOPHS B MOJCIAX,

nopoxaaronux psasl ST1, ST2, WALKL, WALK?2 (¢paiin zadanie7.wfl).
3aganue 8

Paccmotpute cienytomue AR(3) monenu:

1) Ye=Yi1-0.25Yt2+ 0.25Y1 3 + &,

2) Zt=0.5Zt1— 0.25Z; > + 0.125Z; 3 + &t.
Kakas u3 stux Moneneii sisercs TS-Moaennio, a kakast — DS-moaenpro? Kak 0003Ha4aroTcs ot
monenn B kiacce moxeneit ARIMA(p,d,q)? CmopenupyiiTe peanu3anil 3TUX MOJeNIed u
OTMEThTE pa3nuuue B UX MoBeAeHUU. ONEHUTE [0 CMOJCIMPOBAHHBIM peaTu3alusM
KOX(PUIIMEHTHI MOJIeNIel, MOPOAMBIIMX OSTH peanu3zanud. CpaBHUTE TMOTYYCHHBIE OICHKH
KO3(PUITMEHTOB C HICTHHHBIMH 3HAYCHUSAMHU KOA(DPHUITUESHTOB.
MeTtonnyecKkre yKka3aHusl.

Hcnonp3yiiTe 115 06enx Mozesei oaHy U Ty K€ peain3anuio 0ei1oro nyma.

3aganue 9
B ¢aiine zadanie9.wfl npuBenens! nanubie o g00bue yris B PO (psa coal) B mepuon

2001 — 2006 r.r. (MecsauHbIe JaHHBIE). DTOT psi 007aAaeT BEIPAXKEHHONW CE30HHOCTBIO, & B TAKUX
CIIydasix peKOMEHYeTCsI IPUMEHSATh KPUTEPHH €MHUYHOTO KOPHS HE K CAaMOMY sy, a K pAfdy,
MOJYYCHHOMY M3 Hero ‘‘iece3oHusanuer”. JlJis 3TOro OICHMBAeTCS YPaBHEHUE PErpeccuu
JIAHHOTO psijla HA CE30HHBIE JaMMU (B pacCMaTpUBaeMOM ciydyae — Ha 12 CE30HHBIX JTaMMH) H
dbopmupyeTcs psij OCTATKOB — 3TO U OYHIET psijl, OUUINECHHBINA OT ce30HHOCTH. Co3/1aiiTe HOBBIN
o0wexT Equation u cienudumupyiite ero ciieayrommumM o0pa3om:

X @SEAS(1) @SEAS(2) @SEAS(3) @SEAS(4) @SEAS(5) @SEAS(6) @SEAS(7) @SEAS(8)

@SEAS(9) @SEAS(10) @SEAS(11) @SEAS(12)

3ateM B MeHIO 3TOro o0nekTa BeiOepure: Procs =»Make residual series = Xx_des; npu 3ToM
coznaercsi 00bEeKT Series ¢ uMeHeM X_0es — 3To U eCTh psiji, OUUIICHHBIH OT CE30HHOCTH.

Ecnu B urore rumoresa eIMHUYHOTO KOPHS OTBEpraercs, TO CIEAyeT MPOU3BOJIUTH
no0op MOAXOJAIIEH MOJENU K psly YpOBHEH, T.e. k camomy psay Xt . Ecim ke rumoresa
€IMHUYHOTO KOpPHS HE OTBEpraercsi, TO CleayeT MPOU3BOAUThH MOAO0pP MOAXOIAIIEH MOJEIU K
psany pasHoctent AX.

Hccnenyiite pe3ynbTaThl IPUMEHEHUS KPUTEPUEB €AMHUYHOTO KOPHS K UCXOHOMY pSAY U
K psIly, OYMIIEHHOMY OT C€30HHOCTH.

3ananmue 10
Paccmotpure rpaduku psimoB ST 4 u WALK 3, Haxoasuxcs B ¢aiine zadaniel0.wfl.

HpOBepLTe AJI KQKIO0TO U3 3THUX PAAOB T'HIIOTE3Yy O HAIMYNU CAUWHHUYHOI'O KOPHA, UMCS B BUAY
BO3MOJXHOC HAJIMYHNC Y pAa KBAAPATUIHOI'O TpECHAA.

3aganue 11
B ¢aitne zadaniell.wfl npuBeneH psii 3HaYE€HHI PeaJbHOTO BaJOBOTO BHYTPEHHETO

npoaykra CIIA 3a nepuon ¢ 1959 r. mo 2006 r. CpaBHUTE HAKJIOH JUHUM TPEHJA Ha NEPUOJE
1959 — 1982 r.r. u Ha mepuoge 1983 — 2006 r.r. Mes B BUIYy 3aMETHOE M3MECHECHHE HAKIIOHA
TpeHJa MpU NePeXoe OT MEPBOro Mepruoa KO BTOPOMY, POBEPHTE TUIOTE3Y €AMHUYHOTO KOPHS
B paMKax MOJeJIeH, TPeTyCMaTPUBAIOIINX TaKOE N3MEHEHHE.

Meroanueckue ykazaHusl.

HaGmromaemoe m3MeHEHHE HaKJIOHA JIMHUM TPEHJAa MOXXHO CBSI3aTh C BBIXOJIOM W3
skoHOMHYecKoro kpusuca 1980-1982 r.r. [ToaToMy B kauecTBe MOMEHTa g, MOCIE KOTOPOTO
MIPOUCXOAUT U3JIOM TPEH/A, MOXKHO B3ITh MOMEHT, COOTBETCTBYIOIMM 1982 roxny, T.e. Ts =24, u
Takol BBIOOp cUHMTATh HK30reHHBIM. lIpumenute mponeaypy lleppoHa, COOTBETCTBYIOIIYIO
MOJICNIA CETMEHTHPOBAaHHOTO TpeH1a. CHavaja OlEHUTE CTATUCTUUECKYIO MOJIETh




rgdp; = o+ St +y DTS, +u; ,
rae DTS; =0 mma t<Tg wm DTS; =t-Tg g t>Tg, U NOIY4YUTE pPsAA OCTATKOB
e =rgdp; —& — St —7 DTS,
3aTeM OUEHUTE MOJENIb € =€ _y + A4 +---+ O A& +& € INOCTATOUHBIM

KOJIMYCCTBOM 3alla3abIBaroninx paSHOCTefI U BBIYUCIIUTE 3HAYECHUE t-CTATUCTUKU IJIA IIPOBCPKU
rumnore3sl a=1. CpaBHI/ITe 9TO 3HAUCHUC C KPHUTHYCCKHUM, KOTOPOEC MOXKHO OIPCACINTH U3

CIIETYFOIICH TaOUIIBI.

Tadoauua 5% acuMMNTOTHYECKUX KPUTHYECKUX 3HAYEHUH -CTaTHCTUKHI
kputepus Ileppona ¢ 3K30reHHBIM BBIOOPOM AAThl CTPYKTYPHOI0 M3MEHEHHSI
(cerMeHTHPOBAHHbBII TPEH/, MO/eJIb ¢ AJYIUTUBHBIM BHIOPOCOM)

A=Te/T| 01 | 02 | 03 | 04 | 05 | 06 | 0.7 | 0.8 | 09
t -3.52 | -3.72 | -3.85|-3.91 | -3.93 | -3.94 | -3.89 | -3.83 | -3.72

KonTposasHnasi padora no remam 1 u 2

1. Ilycts & ~WN (O, 1). SBngercs M ciay4aiHbli npomece X =1+ 0.1%,_3 +0.2%_, + &
cranvoHapHbeIM?  Haiimute ero maremMaTHyeckoe OXHJaHWE, JHCIEPCUI0 |
aBTOKOBapuanuu. Ecium BO3MOXKHO, MpeNCTaBbTE€ 3TOT IpoLEecC B BHJIE Ipolecca
CKOJIB3SIIETO CpEIHEro OECKOHEYHOIo MOpsiiKa. BBIUMCIUTE IEpBbIE 5 3HAYEHUI
aBTOKOPPEJIAILMOHHON (PYHKIIMM U MOCTpOHTE ee rpaduk. Beluncaure 3HaueHUs YacTHOM
ABTOKOPPEIAUOHHON QyHKIUY ppart(K) 1151 3Hauenuit K = 1, 2 u 3.

2. Tlyctbg ~WN(0,1). SBnsiercs nu ciyvaiinbii mpouecc X, = —1+ & —0.1g_; —0.25_,
cranvoHapHbeIM?  Haiimute ero maremMaTHyeckoe OXHJaHWE, JHCIEPCUI0 |
aBTOKOBapualuy. Berunciaure mnepBble 5 3HaYeHUH aBTOKOPPEISLMOHHOM (YHKIMU U
NOCTpoWTE ee rpadukK, BHIYUCINTE 3HAYEHMs] YACTHOW aBTOKOPPEISLUOHHON (YHKIUU
prart(K) st 3Hauenuii K = 1, 2 u 3. Ecii BO3MOXHO, MPEACTaBbTE 3TOT HPOLECC B BHIC
Ipolecca aBTOPErpeccuy OECKOHEYHOTO TTOPS/IKa.

3. Ilo W3BECTHBIM 3HAYCHMSAM YACTHOH ABTOKOPPEISLMOHHOW (GYHKUIMHU O pari(1) =04 n
Ppart(2)=0.6  cuydaiiHoro mpomecca  HalaMTe  3HAYEHHS p(l)n p(2) ero

ABTOKOPPENALNOHHON (QYHKIUH.
4. Haitnure nmapamerpsl p, g crannonapaoit monenr ARMA(D, ) 1 koohhUImeHTs! @, ,. .. ap

u b,... ,bq COOTBETCTBYIOIICH MOJEITH, eCIH ppart(l) =0.5, ppart(Z) =0.5,
Ppart(K)=0 s k>3.

5. Haiinure napamerpst p, g ooparumoit monenu ARMA(D, @) u kod3dduLmenTs! & ,...,a, u
by....,by coorercTBYIOMIEH MORENH, ecin o =0.4, p =0 11 k>2.

6. Haiinute ko3 dumuents! cramuonaproro npouecca AR(2), ectu p; =1/3 u p, =0.

7. Hatinure napamerpst p, g mogenu ARMA(p, q) u kodpduimentst ay,...,a, 1 by,...,0,

COOTBETCTBYIOIIEH Moaenn, ecmu pp =—05 u p, =0 mia k>2. fengercsa ym sra

MOJIeNIb 00paTuMon?
8. Haitnure koaddurumentsr ooparumoit mogenu ARMA(L, 1), anst xkotopoit p; = p, =0.5.

9. B Tabnuue 3anansl nepsbie 10 3HaueHNI BBIOOPOYHON aBTOKOPPESILIUOHHON (PYHKIINH I

¥ BBIOOPOYHO# YAaCTHOM aBTOKOPPENALMOHHON QyHKIMH Fpart(K) BpemenHoro psna X .
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N3BecTtHO, uTO psin coaepxkut 7 = 100 nabmoaennit. UnenTudunupyiite napameTpsl P u

d moxenn ARMA(p,q).
k 1 2 3 4 5 6 7 8 9 10

ACF | 0.718 | 0.453 [ 0.284 | 0.185| 0.114 | 0.099 | 0.041 | -0.025 | -0.067 | -0.091
PACF | 0.718 | -0.130 | 0.021 | 0.010 | -0.016 | 0.064 | -0.103 | -0.044 | -0.019 | -0.030

10. B tabnune 3agansl nepsble 10 3HaueHni BBIOOPOUHBIX aBTOKOPPEIALUOHHON QYyHKIMU I
¥ 4aCTHO# aBTOKOPPEIAMOHHON QyHKIMH Ipart(K) BpemenHoro psna ;. 3BectHO, uT0

psan comepxut T = 100 nabmronenuit. Mnentudunupyiite napameTpsl P U ( MOJETH
ARMA(p, q).

K 1 2 3 4 5 6 7 8 9 10

ACF 0.497 0.034 | 0.025 | -0.005 0.024 0.038 0.056 0.040 -0.068 -0.070

PACF 0.497 -0.283 | 0.207 | -0.168 0.175 | -0.112 0.159 | -0.126 -0.018 -0.010

11. B Tabnune 3anansl nepssie 10 3HaueHU BHIOOPOYHBIX aBTOKOPPEIALUOHHON PYHKIIMHU I
¥ 4aCTHOH aBTOKOPPENIAMOHHOK QyHKIMH Iy (K) Bpemennoro psanga x, . 3BectHo, 4T0
psaa comepxkut T =100 wHabmonenuit. Waentudunupyiite mapamerpsl P U ( MOAEIU
ARMA(p, q).

k 1 2 3 4 5 6 7 8 9 10

ACF | 0.519 | 0.047 | -0.066 | -0.069 | 0.001 | 0.075 | 0.149 | 0.135 | 0.026 | -0.099
PACF | 0.519 | -0.304 | 0.091 | -0.080 | 0.087 | 0.031 | 0.123 | -0.008 | -0.033 | -0.093

TunoBbie OLIEHOYHbIE MaTepUaJibl 110 TEME 3

Bonpocsl 1uist GpoOHTAIBHOTO ONIPOca

Cwm. Bompocs! k paszaeny 88 [Hocko B.IT] (ctp. 421-422).

Tunosble olleHOYHBbIE MaTepHaJbI 10 TeMme 4
3ananue 12 IlIpo6Jema J10:KHOM perpeccuu.

1) Cwmopenupyiite B makere EViews peamuzanmu mamuabl 100 AByX citydailHbIX

Oy>KaaHui

thxt_1+€1t, t=2,...,T, X1:O,
yt = Yt—1+82t1 t =2,...,T, yl =0,

TIE &4, £ — JBa HE KOPPEIMPOBAHHBIX MEXKY COOOH MpoIiecca rayCcCOBCKOro 0eoro myma ¢
enuHUYHOI nucnepcueil. Koppennpoansl in Mexay co00i mporueccsl Y, U X, ? OueHuTe MoJemb
perpeccuu Yy; Ha KOHCTaHTy M X; . VIMEIOTCS JI1 B IPOTOKOJIE OLICHUBAHMS NPU3HAKHU JIOKHOU
perpeccun? OueHure Ty ke Mojenb perpeccun (a) mo mnepBeiM 50 HaOmrogenusm; (0) mo
nocienauM 50 HaOroneHussM. CpaBHUTE Pe3yNIbTaThl OLEHUBAHMUS.

2) Cwmopaenupyite peanusanuio bl 100 cirygaiiHoro mporecca

thzt_1+83t, t=2,...,T, leo,
rae ez = 0.5¢y; +0.5¢, . SABnsercs mu npouecc z; caydaiiHbIM 6iyxaanueM? KoppenupoBaHsl
74 MeXkAy coOol mpouecchl g3 U &y ? KoppenupoBaHbl 11 Mexay coOO0M IpoLeccsl z; U X, ?
OneHure MozAenb PErpecCUM Zz; HAa KOHCTAHTY M X; . MIMEIOTCSA M B IMPOTOKOJIE OLEHUBAHUSA

MpPU3HAKK JIOKHOW perpeccun? OrneHUTE Ty XK€ MOJETb perpeccuu (a) mo mepBbiM S0
HabmoieHusM; (6) mo mocneanum S50 HaOmoneHUsIM. CpaBHUTE PE3yIbTAThI OIICHHBAHMUSL.
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3) Ilpumenute xputepuii Juku — Dymnepa (a) IsI TPOBEPKH THUIIOTE3BI O
HEKOMHTEIPUPOBAHHOCTH PAJOB X; U Y, ; (0) U1 MPOBEPKU IMIIOTE3bI O HEKOMHTETPUPOBAHHOCTH

psoB X U 2z, . B ypaBHenue [luxu — @ynepa Ui psia oCTaTKOB HE BKJIIOYATe HU KOHCTAHTY,

HU TpeHI. [TomydeHHbIe 3HAaYeHNUE TECTOBOM CTATUCTHKU CPABHUTE C 5% KPUTHUECKUM 3HAYCHHUEM
-3.396.
MeTtonnyecKre yKkazaHusl.

1) B makere EViews co3paiite paboumii daitn mmuasl 100 U cMomenupyite aBe
HE3aBUCHMBbIE PealIn3allii TayCCOBCKOTo O€0ro nryma — ImmycTb 370 OyayT psaasl epsl u eps2.
O6pasyiite psaasl X u Y, monarast caadana X=0 u Y=0. Co3naiite 18a oobexkra Model:

mod_x=>X=X(-1)+epsl =» Solve, mod_y=>Y=Y(-1)+eps2 = Solve .

[Tpu 5TOM cO37aI0TCSl UICKOMBIE peain3aluu ABYX CIy4alHBIX OMy>KIaHHM.

Cosmaiite o0bekT Equation co crnerudukarueii: Y C X U OLEHUTE 3TO ypaBHCHHE.
OOpaTtuTe BHUMaHUE Ha 3HaUYeHUe t-CTaTUCTUKH, COOTBETCTBYIOIIEH OIleHKE KOA(pdUIIUEHTa TPpU
nepeMeHHoil X, M Ha 3HadyeHue crtatucTuku JlapOuna — Yorcona. OOparure BHHUMaHHE Ha
KOppenorpaMMy psiia ocTaTkoB. J[nsi BeimonHeHusl myHKTa (3) co3maiTe psll OCTaTKOB Kak
OT/EJbHBIN 00BEKT Series, 1aB emy ums resid_y X.

2) Tloctpoiite psaa eps3=0.5*epsl+0.5*eps2. Obpasyiite psa Z, mosaras cHadaiga
Z=0, a 3arem peanusys Mmojenbr mod_z =» Z=Z(-1)+eps3 =»Solve.

Cosnaiite 06bekT Equation co cnenudukanueit: Z C X u OIEHUTE 3TO ypaBHEHHE.
OOpartuTe BHUMaHKE HA 3HAYCHUE [-CTATUCTHKU, COOTBETCTBYIONICH OIeHKE KodduimenTa npu
nepeMeHHOM X, W Ha 3HaueHWe crtatucTuku Jlapouna — Yorcona. OOpaTuTe BHHMaHUE Ha
KOppeJiorpaMMy psiia ocTtatkoB. s BbIMONMHEHUs MyHKTa (3) co3maiTe psii OCTaTKOB Kak
OT/EJbHBIN 00bEKT Series, 1aB eMy ums resid_z_X.

3a) B menio oobekra resid_y X Beioepute: View=>Unit Root Test=>
None; Lagged differences 0 = OK
[TomyueHHoe 3Hau€HUE TECTOBOM CTATUCTUKU CPABHHUTE C KPUTHUECKUM 3HaueHueM —3.396,
COOTBETCTBYIOIIMM YPOBHIO 3HauMMOCTU 5%. 3aMeTbTe, 4TO ATO KPUTHUUYECKOE 3HAYEHUE
OTIIMYAETCS OT KPUTUYECKOTO 3HAUCHUS, YKa3aHHOTO B MPOTOKOJE (-2.8906) U COOTBETCTBYIIETO
IIPOBEPKE TUNOTE3bl €AUHUYHOTO KOPHS I “‘ChIpOro” psja.

36) B mento oowekTa resid_z_x Beibepure: View=>»UnitRoot Test=>
None; Lagged differences 0 = OK.

3aganue 13  KouHTerpupoBanHble BpeMeHHbIe psiabl. Moe/H KOPppeKIHU OIHOO0K.
o \T .

PaccMmoTpuTe BEKTOpPHBIH Mporece (Xt, Yt) :

yt = 2Xt + Vt’
Ie &M vt — TOPOXKIAaeMble HE3aBHCHUMO JIPYT OT Jpyra MOCIeOBATEIbHOCTH HE3aBUCUMBIX,
OJJMHAKOBO pAaclpeAeiCHHBIX CIy4YalHbIX BEJIHYMH, WMEIONIMX CTaHAapTHOE HOPMAaJbHOE
pacnpenenenue N(O, 1).

(1) Hoxaxwure, 4TO ITOT Mpolecce npeacraBuM B popme VAR. SBnsrorcs nu psael X, 1

Y; KOMHTErpupoBaHHbIMH? EciM SBIAIOTCA, TO IOCTPOMTE MPEACTABICHHE 3TOT0 BEKTOPHOIO
nporiecca B popMe MOJeNIn KOPPEKIIUU OLIHOOK.
. \T
(2) CmopmenupyiitTe peanuzanuio —Imporecca (Xt, yt) mmebl - 100, IIpumenwure

JBYXCTYTIEHYATYIO Mpoleaypy DHriia — ['peHpkepa i1l MOCTPOCHHUS MO MOTy4eHHOHN peanu3aunn
Mojenu Koppekuuu omubok. [locme mepBoro miara OLEHHMBAHHS HPUMEHHUTE KpUTEpUi
Juxu — @ymiepa 11 NpOBEPKU TMIIOTE3bl O HEKOMHTETPUPOBAHHOCTH PSAAOB X H Y, CIELys

yKa3aHUAM K 3a/1aHuio 12. CpaBHUTE OLIEHKH KOOPPHUIIMEHTOB, TOJIyY€HHbIE Ha TIEPBOM U BTOPOM
11are Mpoueaypsl, CO 3HaUeHUSAMH KO((UIIMEHTOB B TEOPETUYECKON MOIEIH.
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(3) CpaBHuTe pe3ynbTaThl OLCHUBAHMSA JIMHEHHOM MOJEIM PErPECCHMM Y, Ha X, IO

nepBbiM 50 HaGmoaeHUAM U o nocseqauM 100 HabmoneHussM. OTaUYaeTCs U XapakTep 3THX
pe3yIbTaTOB OT aHAIIOTUYHBIX PE3YNIbTAaTOB B 3aaHuu 12?7 YeMm 00bACHACTCS 3TO OTIHYre?
MeTtonuueckue yka3zaHusl.

[Tpu mpoBepke rumoTe3sl 0 HEKOMHTETPUPOBAHHOCTH PSAJOB OOpaTUTE BHUMAHHE Ha
MoJlydyaeMble MPHU OLICHUBAHUU ypaBHeHUs [{uku — Dymnepa ocTaTKU: MPOBEIUTE AUATHOCTUKY
psna octatkoB. [lonmydeHHOe 3HAUYEHHE TECTOBOM CTATUCTUKH CPAaBHUTE C KPUTHUYECKUM
3HaueHneM —3.396. Ha ocHOBaHWM pPe3yJlbTaTOB BTOPOrO Iara MpOLEAypbl OOBSCHHUTE, KaK
JNEHCTBYET MEXaHU3M KOPPEKIIMH OMIMOOK B OLICHEHHOW MOJICIH.

3aganue 14 KounrterpupoBannasa VAR.

Cmoaenupyite peanuzanuio cieayromieid mojenu VAR:
X =0.8%_4+0.2 Y1 +¢&,
Vi =0.2%_1+0.8Y;4 + 4,
I & U Vt — HOPOXKIAEMbIE HE3aBUCUMO JPYT OT JIpyra MOCJIe10BaTEIIbHOCTH HE3aBUCUMBIX,
OJIMHAKOBO PACHPEEICHHBIX CIIy4allHbIX BEJIMYWH, HMMEIOIIMX CTAaHAAPTHOE HOpPMalbHOE
pacnpenenenue N(0, 1), monmaras xg =Yy, =0.

(1) OOBsscHUTE NOBEAECHUE OTYYEHHOM aphl PAJOB X; U Y, .

(2) Ucnonp3ys ABYXIIAroByr Mpoleaypy DHIa — ['peHkepa, mocTpoiTe Ha OCHOBE
CMOJICIMPOBAaHHON peanu3alu Mojieib Koppekuuu omnbok. [locie nepBoro mara oneHUBaHUS

npuMmenure kputepuit uku — @ysiepa AJid NPOBEPKU THUIOTE3bl O HEKOMHTETPHUPOBAHHOCTHU
pSIOB X; M Y;, ClIelysd yKazaHMsM K 3afaHuiol2. Ha ocHOBaHMM pe3yiabTaTOB BTOPOIO IIara

IpoLEeAYypbl OOBSICHUTE, KaK ACHCTBYET MEXaHU3M KOPPEKLIMHU OMIMOOK B OLEHEHHOM MOJEIU.
Cpasnute ouenennyro ECM c teopeTudeckoi.

(3) CpaBHute pe3ynbTaTbl OLECHHUBAaHMS JIMHEHHOM MOJENIN perpeccud Y, Ha X; IO
nepBbiM 50 HabmroAeHUsAM U 1o nocaennuM 100 HabmrogeHusM. OTIMYAETCs M XapaKTep dTHX

pPE3yNbTAaTOB OT AaHAJIOTUYHBIX PE3YNbTATOB B 3aaHuu 12?7 UeM o0BsCHSIETCS 9TO OTIHYne?
MeTtoanueckue yka3aHus.

X &
t t .
(1) IpencraBbre Monenb B popme A(L) = , e A(L) — MaTpUUHBII TOTUHOM
t Vi
OT omepatopa 3amnasapiBaHus. [IpoBephTe BBIMOIHEHHE YCIOBUS CTaOMIBHOCTH Monenu. s
MIPOBEPKU CUCTEMBI Ha KOMHTETPUPOBAHHOCTH BBIMUCIIUTE paHT MAaTPUITLl A(L) .

(2) Tlpu mpoBepke THIOTE3bl O HEKOMHTEIPUPOBAHHOCTH PSAJOB OOpaTHUTe BHHUMAaHUE Ha
nonyqaeMbIe HpI/I OIICHUBAHUHN ypaBHeHI/ISI I[I/IKI/I — q)}’J'IJ'Iepa OCTAaTKMU: HpOBe)II/ITe I[I/IaFHOCTI/IKy
psana ocratkoB. [lomydeHHOE 3HAYCHHE TECTOBOW CTATUCTUKH CpPaBHHUTE ¢ 5% KPUTHYECKUM
3HadYeHneM —3.396.

3aganue 15 IlpoBepka HeCcKOJIbKHX PSiI0B HA KOMHTEIPHMPOBAHHOCTH B cJy4yae, KOraa
BO3MOKHbIM KOUHTEIPUPYIOLIMI BEKTOP He ONpe/e/IeH 3apaHee.

CMmonenupyiTe peanu3alld 4YeTbIpeX pAxoB Vit , Yz, Y3, Y4t , Ciaeays mpoueccy
MIOPOXKIACHUS JaHHBIX

DGP: y1t=5+ys t+ Y3 t+ Ya, t+ &1,

Yot =Y2,t-1t &,

V3t =VY3,t-1t &3,

Vat = Y4,t-1 1 &at,
rae Y20 = Y30 = Yao= 0, a &1t , &2, €3t, €4— HE3aBUCUMBIE JIPYT OT JIpyTa MPOILECCHl TayCCOBCKOTO
0enoro mryma C JUCHEPCUSIMH, paBHBIMHM 1 Ui &2, €3t, éaa M 2 Ans &1t . PaccmarpuBaiite
MOJIYYCHHBIC pCain3allui KaK CTATUCTUUCCKHUEC JaHHBIC.
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1) Ucnonw3ys kputepuii Juxu — Oymiepa, mpoBepbTe IS KAKIOTO psa THIOTE3Y O
TOM, YTO 3TOT PsiJ SIBJSETCSA MHTETPUPOBAHHBIM TOpsJKa 1.

2) HWcnons3ys cratuctuky Juku — Oynnepa, npoBepbTe Ha KOUHTETPUPOBAHHOCTD:
(a) mapy psmoB Yit, Yot; (0) TPOHKY psIIOB Vit , Yat, Yat; (B) UeTBEpKY PAIOB Y1t , Yat, Yat, Yat -
MeTtonuueckue yka3zaHusl.

IIpu npoBepke Ha KOMHTETPUPOBAHHOCTb HCCIEAYWTE pPAAbl OCTAaTKOB, IIOJIY4YaeMbIE IIpH
OLICHMBAHUK COOTBETCTBYIOIIMX ypaBHeHUH. He00X0MMbIe KPUTHYECKUE 3HAUCHHS BEIYMCIIHTE,
ucnons3ys Tadmn. I1-3.9.

3ananme 16 CroxacTuyeckasi 4 1eTePMHUHUCTCKAS KOMHTErpauusi.

1) B ycnoBusix 3ananus 12, 3aMeHuTe ypaBHEHUE Yot=Y2 t-1+ &t ypaBHEHUEM

Yor=0.75 + Yo, 1+ &2t
TaK YTO PSIAbI Y1t U Y2t UMEIOT HE TOJIBKO CTOXAaCTHUUECKUN, HO U I€TEPMUHUPOBAHHBIN TPEH/.

Ucnone3ys craructuky Juku — @ymiepa, NpoBeppTe HA KOUHTEIPUPOBAHHOCTH
YETBEPKY PAIOB Yit, Y2t, Yat, Yat .

2) B ychoBusix 3amanust 12, 3aMeHUTEe ypaBHEHHE Y1t=D5 +VYor+ Y3t + Yar+en
ypaBHEHHUEM

Y1t =5+ 0.75t + y2, t + Y3, t+ Ya, 1+ €11,

TaK 4TO PSAbl Yat, Y3t, Y4t UMEIOT TOJIBKO CTOXaCTUYECKUM TPEH., a psAfd Yit HMMEET HE TOJIbKO
CTOXACTHYECKUIA, HO U AETEPMUHHUPOBAHHBINA TPEH]I.

Hcnons3ys cratuctuky [uku — @ymnepa, NpoBepbTe HA KOUHTEIPUPOBAHHOCTH
YETBEPKY PAIOB Yit, Yat, Yat, Yat,

(a) He BKIIOYAs TPEHJOBYID COCTABJIAIOIIYIO B IIPaBYI0 YacThb OLICHMBaeMOM
CTaTHUCTUYECKOM MOJeNu;

(6) BxIIOYAs TPEHIOBYIO COCTABJSIONIYI0O B TMPaByI0 4YacTh OIEHUBACMOM
CTaTHUCTUYECKON MOJEIH.

B kakoM ciydae uMeeT MecTo AETEPMUHUCTCKAsi KOMHTErpaus, a B KaKOM — TOJIbKO
CTOXaCTUYECKasi KOMHTEerpauus?
MeTtonn4ecKre yKkazaHusl.

IIpu mpoBepke Ha KOMHTETPUPOBAHHOCTD UCCIEAYNUTE PAIBI OCTATKOB, ITOJIydaeMble IIPH
OLICHMBAHMU COOTBETCTBYIOIIMUX ypaBHEHUHN. HeoOXoauMble KpUTUUECKHE 3HaYSHHS BBIYUCIINTE,
ucnonb3ys Taom. I1-3.9 (mpuBeneHHyr0 HUXKE).

1) Ucnonw3yiite ctpoky Tabmuipsl ¢ N = 4, cinyqaii Constant and trend.

2) (a) Ucnone3syiite crpoky Tadbauisl ¢ N = 4, cyqaii Constant and trend.
(6) Hcnonp3yiite crpoky Tabmuiisl ¢ N = 5, cinyqait Constant and trend.

3aganue 17 Ilapa KOMHTErpHMpPOBAHHBIX PSA0B, He 00pa3ylolasi TPEYroJbHYI0 CHCTEMY
duiunca.

Boemmonnute 3amanut 13 B cuTyauuu, Korja BO BTOPOM ypaBHEHHMHM BMECTO psiia Wt
Oepetcs psn
& =0.5¢ +0.514 .

CpaBHHUTE MOTYyYEHHBIE B 3TOM Clydae OINEeHKH KOI(PPHUIIMEHTOB MOIEIN KOPPEKIIUU OMHUOOK C
OIICHKAMH, MMOJYyYEHHBIMU B 3aJ1aHuu 13.
MeTtoandyeckne yKa3aHHs.

OOparuTe BHUMaHKE Ha TO, YTO, B OTJINYUE, OT 3aaHus 13, 31ech napa psiioB X, U Y,

He 00pasyeT TpeyrojbHyto cuctemy Ouiumrca (moyemy?).

3aganue 18 OueHnBaHue MOJe/IM NAPHON perpeccuu AJsi HEKOUHTEIPHMPOBAHHBIX PSA/IOB,
HMEIOIINX CTOXACTHYECKHUH M J1eTePMHUHUPOBAHHBIH TPEHBI.
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Cwmonenupyiite B makere EViews peanuzanuu qmuabl 100 1ByX CIyqaifHBIX OTyKTaHHMA
CO CHOCOM:
X =05+X%X_4+¢&y, t=2,...100, % =0,
Vi =14+ Yy g +&, 1=2,...100, y; =0,
TI€ &5, Ep — JBAa HE KOPPEIMPOBAHHBIX MEXIY CO0O0Il polecca raycCoOBCKOro 6€10ro myma ¢
€IMHUYHOU TUCTIEPCUEH.
O1eHuTE 1O MOIYYECHHBIM pealin3alusiM:
(a) CTaTUCTUYECKYIO MOJEIb Y, = + [ X; + & ;
(6) craTMCTHYECKYIO MOZENb V; =+ X% +yt+&;.
Kak nnTepnpeTupyroTcs nojiydaeMble IpU 3TOM OLEHKH Kodddummenrta 3 ?
Meroanyeckue yka3aHus.
DGP: Xt=pux + Xt-1+ e1t,
Vt=py+ Yyi-1+éeat,
IJIe €1t &2t — HEKOPPEITUPOBAHHbBIE MEXIY COOOM MpoIecchl Oenoro uryma, mpudeM iy , iy # 0.
Torna npu OLEHUBAHUU CTaTUCTUYECKON MOJAEIH
SM: yi=a + fxet Ut
OLICHKA &y VIS O , BHIYMCIIsEMas 0 T HaOMoJeHusM, Npu T — o0 PACXOJIUTCH , @ OLEHKA f3;

JUIA ﬁ CXOJUTCH 11O BEPOATHOCTU IIPpU T — o0 K OTHOIICHUIO Hy /ﬂx
Ecmm IIpH TEX KC YCIOBUAX OLCHUBATH CTATUCTHYCCKYIO MOJICIIb
SM: yi=a +fxt +yt+ U,
10 Tora (mpu T — 00) 7; CXOJUTCS 110 BEPOSTHOCTH K Lty , & [y CXOIUTCSA IO PACIIPEIETECHHIO

K HEKOTOPOW CiIydailHOW BeIMYMHE, KaK M B CiIydae JIOKHOH pPErpeccuu sl CIydalHBIX
Oyry>ktaHuit 6€3 CHOCOB.

3ananue 19 OueHnBaHue MoJeU NMAPHOI perpeccuu A KOUHTErPUPOBAHHBIX PS/IOB,
HMEUIUX CTOXACTUYECKUI U 1eTePMUHUPOBAHHBIH TPEHAbI.

1) Cmonenupyiite B makere EViews peanuzanuu ainusbl 50 TpeyroabHOM CHCTEMBI:

X¢ =14+ Xq +V¢, X =0,

rae U, =0.4u, 4 +0.2u;_, +& — cranuoHapuelii AR(2) pan, a & M v, — 1Ba mpouecca
rayCCOBCKOTO 0eyoro mryma ¢ €IUHHYHOW JWCIEepCHEl, KOPPEITMPOBAHHBIX MEXKIy COOOW B
COBIAJIAIOIME MOMEHTHI BPEMEHHU.

2) OueHuTe CTAaTUCTUYECKYIO MOJENb Y, = + [ X; + &, UCHOIb3Yys CTaHAAPTHYIO

npoucaypy HaMMEHBIINX KBaApaTOB. Brrancnure CTaHAAPTHBIC 3HAYCHUSA t-craTucTUK Ay
IMMPOBEPKH THUIIOTE3 O HYJICBBIX 3HAYUCHUAX K03(1)(1)I/II_[I/ICHTOB. Brruncnoure CKOPPCKTHUPOBAHHBIC
3Ha4Y€HUA 3THUX CTATHUCTUK, YUYUTBIBAIOIHUE OTIUYHE Iporecca U; OT IIpolecca Oesoro myma.

CpaBaute P-3HaueHus 11 o1ieHOK K03 PUIIMEHTOB, MOJIy4aeMble B 000X CITydasx.
Meroanyeckue yka3aHusl.
1) B xauectBe &, Bo3pmmMTe npomecc & =0.5& +0.5v, rne & —  mpomecc

rayCcCOBCKOI'0 O€JIoro ImyMa ¢ eIMHUYHOMN JucIepcHei, He KOPPEITUPOBAaHHBIH € IIPOLECCOM V; .

2) OcymiecTBUTh HEOOXOIUMYIO KOPPEKLMIO MOXHO B paMKax oObekta Equation,
3akazaB omniuto Heteroscedasticity=»Newey-West.

3ananue 20 OueHuBaHue eJUHCTBEHHOI 10JITOBPEeMEHHOM CBA3U Mexk1y HeckoJabkumu I(1)
psiiaMu.

CMopenupyiiTe peanu3alnuu pSaoB Yi U Xi, CIE€Lys POLECCY MOPOKACHUS JaHHBIX

Yi =5+ X; + U,
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Xp =Xgq +Vi, X =0,
rne Uy =0.7vy_, +0.7vi 4 +&, a v, U & — HE3ABUCHMBIC JAPYr OT Jpyra IpPOICCCHI

rayCcCOBCKOT'0 0€JIoro 1IyMa ¢ JUCIEPCUSIMHU, paBHbIMU 1.
OueHuTe Ha OCHOBAaHMU IOJYYEHHBIX pealM3aluil psAgoB Yt U Xt CTAaTUCTUYECKYIO
MOJENb Y, =+ X% +& . MOXHO 1M HENOCPENCTBEHHO B paMKaX OLEHEHHOIO YypaBHEHHs

npoBeputh runoresy Hg:  =1? Eciu Henb3s, TO 4TO 3TOMY NPEMATCTBYET, M KaK HaJo

W3MEHHUTH CIIe(DUKAIMIO OIICHUBAEMOT'O YPaBHEHHSI, YTOOBI IPOBEPHUTH YKa3aHHYIO THIIOTE3Y Ha
3aKOHHBIX OCHOBaHUSX?
MeTtonuyecKkre yKka3aHusl.

[Ipou3Benute OllEHWBAaHWE YKa3aHHOW CTATUCTUYECKOW MOJENM M oOpaszylTe psj
ocrtaTkoB B ¢opme oObekra Series. OOpasyiite 00bekT Group, OOBEAMHSIONIMA 3TOT Psij
OCTaTKOB U Psill AX; = X; — X;_1. B MeH10 310# rpynmnsl Beibepure: Cross Correlation (2) ... Ha

OCHOBAHHH aHaAJIKU3a HOHBHHmMGﬁCH KOopp€iaorpaMMbl ONpEACIUTE HeO6XOI[I/IM06 KOJIMYECTBO
3arasblBarolnX U OIICPEKAOIMIUX pa3HOCTeI>'I HepeMCHHOfI Xt » KOTOpPOE, BMECTE C AXt , CIIEAYyET

JOIMMOJIHUTCIIbHO BKIIIOYWTD B IIPABYIO 4aCTh CTaTHUCTUYCCKOM MOJICIIHN.

Ta6a. I1-3.9
Tadiauua 119 BBIYMCICHUSI KPUTHYECKUX 3HAYeHH# cTaTuCTUKY [{uku — Dyniepa

IPpH MPOBEPKE HA KOUHTCI'PUPOBAHHOCTb HECKOJILKUX PAJI0B

YpOBEHDb

BapmaHT 3HAYMMOCTU Ky K1 K>

(%)
1 -2.5658 -1.960 -10.04
be3 xoncTaHTEI 5 -1.9393 -0.398 0.0
1 TPCHIA 10 -1.6156 -0.181 0.0
1 -3.4335 -5.999 -29.25
C KOHCTaHTOH, 5 -2.8621 -2.738 -8.36
0e3 TpeHza 10 -2.5671 -1.438 -4.48
1 -3.9638 -8.353 -47.44
C KOHCTaHTOM U 5 -3.4126 -4.039 -17.83
TPEHIOM 10 -3.1279 -2.418 -7.58
1 -3.9001 -10.534 -30.03
C KOHCTaHTOH, 5 -3.3377 -5.967 -8.98
0e3 Tpena 10 -3.0462 -4.069 -5.73
1 -4.3266 -15.531 -34.03
C KOHCTAaHTOH U 5 -3.7809 -9.421 -15.06
TPEHAOM 10 -3.4959 -7.203 -4.01
1 -4.2981 -13.790 -46.37
C KOHCTaHTOH, 5 -3.7429 -8.352 -13.41
0e3 Tpensa 10 -3.4518 -6.241 -2.79
1 -4.6676 -18.492 -49.35
C xoHCTaHTOH U 5 -4.1193 -12.024 -13.13
TPpEHAOM 10 -3.8344 -9.188 -4.85
1 -4.6493 -17.188 -59.20
C KOHCTaHTOH, 5 -4.1000 -10.745 -21.57
Oe3 Tpenaa 10 -3.8110 -8.317 -5.19
1 -4.9695 -22.504 -50.22
C KOHCTaHTOH U 5 -4.4294 -14.501 -19.54
TPEHAOM 10 -4.1474 -11.165 -9.88
1 -4.,9587 -22.140 -37.29
C KOHCTaHTOH, 5 -4.4185 -13.641 -21.16
0e3 Tpena 10 -4.1327 -10.638 -5.48
1 -5.2497 -26.606 -49.56
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j 5 -4.7154 -17.432 -16.50
C koHcTaHTOM 1 10 -4.4345 | -13.654 -5.77
TPEHJOM
1 -5.2400 -26.278 -41.65
C KOHCTaHTOH, 5 -4.7048 -17.120 -11.17
0e3 TpeHaa 10 —4.4242 -13.347 0.0
1 -5.5127 -30.735 | -52.50
C xoHcTaHTOIl U 5 -4.,9767 -20.883 -9.05
TPEHAOM 10 -4.6999 -16.445 0.0
B rabmume N =K +1 — o0miee KoJaM4ecTBO MEPEMEHHBIX; K — KOJIMYECTBO perpeccopoB 6e3

ydeTa KOHCTAHThI. 3HAUEHHs, coAepXaluecs B sueikax Tabmuipl, cooTBeTcTByomux N =1,
MOYKHO HCHOJIB30BATh Il MPOBEPKH HA HAIMYHME €AMHUYHOIO KOPHS WIM Il IPOBEPKH Ha
KOMHTETPUPOBAHHOCTh HECKOJNBKHUX PSJIOB TIPH U36eCMHOM KOWHTETPUPYIOUIEM BEKTOpE.
3HaveHus, coieprKaluecs B sueikax tabmauibl, coorBeTcTByOmmX N > 1, MOXKHO HCIIOIB30BaTh
JUIS. IPOBEPKM HAa KOMHTETPUPOBAHHOCTH TPYNIBI PSAIOB Ha OCHOBAaHMWU pAJa OCTaTKOB OT
OLICHEHHOH  (OOBIYHBIM)  METOJOM  HAWMEHBIIMX  KBAAPAaTOB  MOJEITH  PErpECcCHU.
AcUMITOTHYECKHE OJHOCTOPOHHME KPUTHUYECKHE 3HAYCHUS MpPUBEAEHBI B crojibue k. s

KOHEYHOI'0 KOJIM4ecTBa HaOmoAeHUH T KpUTHYECKHE 3HAYEHMs, COOTBETCTBYIOIIUE YPOBHIO
3HAYUMOCTHU (X , KOPPEKTUPYIOTCS B COOTBETCTBUU C (DOPMYIION:

Cla,T)=x,, +K'1/T +K2/T2 ’

I7le apaMeTpbl B MPaBOi 4acTH OepyTcsl U3 CTPOKH, COOTBETCTBYIOIIEH OOILEMY KOJIUYECTBY
nepeMeHHbIX N, BBIOpaHHOMY BapuaHTy (0€3 KOHCTaHTBI U TPEHJIa; ¢ KOHCTAaHTOM, O€3 TpeHa; ¢
KOHCTAaHTOM UM TpPEHAOM) U BbIOpaHHOMY YpOBHIO 3HauuMoctu. HyneBas rumnoresa
HCKOMHTCTPHUPOBAHHOCTH OTBEPracTCa IMpPpU 3HAYCHUAX CTATUCTHKU KPUTCPUSA, MCHBIIUX
KPUTHYECKOTO.

KonTposbnas paGora no temam 3 u 4

1. Paccmotpute monens VAR(1) mist nByX psiioB
yit = 0.6+ 0.7 y1t-1+ 0.2 yot -1 + &1,
Yot = 0.4 +0.2y1t-1+ 0.7 Yot 1 +ext .
Bemonneno mis atoii VAR ycnoBue crabunbHOCTH? Ecnu BBITIOMHEHO, HalauTe
CTaOMITBHOE COCTOSTHUE CHCTEMBI.

2. PaccmotpuTte oTkphITyIo VAR

Y1t = 0.6+ 0.7 y1t-1+ 0.2y2¢-1+ 0.1 X1t-1+ 0.2 X2t + €1t ,
Yot =04 +02y1t-1+0.7y2t-1+0.2 X1t +0.4 X2, t-1 +eat .
Haiimute Marpuily HOATOCPOYHBIX MYJIBTHUIIMKATOPOB M JIOJITOBPEMEHHYIO CBSI3b MEXIY
MepEeMEHHBIMH.
3. Jlnsa Hekotoporo BpemerHoro psaa Y, (77=100) moxydeHa ciemyromas oreHeHHast MOJIeTb

(B ckoOKax cTaHJIapTHHIE OMIMOKH KO3 (DUIIMEHTOB):
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Ay, =0.428-0.178 +
Y (0.180) (0.056)yt_1 &

Ha yposne 3HaunmMocTty 5% npoBepbTe runoresy Hg : MOpsaI0K MHTErPUPOBAHHOCTH P
0

Y, PaBeH 1, IpOTHB anbTEePHATUBHON TUIIOTE3bl H 5  MOPATOK MHTETPUPOBAHHOCTH psijia

y, pasen 0.

4. Jlns HekoToporo BpeMeHHoro psaa Yy, (7=100) nomydeHa crenyromias OLCHEHHas

MoJieJh (B CKOOKaxX CTaHIapTHBIC OMMOKH KOA(D(DUIIMEHTOB):

Ay; = 0.372— 0.041 +e.
Yt (0.248) (0.0275)yt_1 &

Ha yposne 3naunmocTn 5% npoBepbTe runoresy Hg : NOpsAAOK MHTErPUPOBAHHOCTHU psja Y,

paBeH 1, IpOTUB aJIbTEPHATUBHOM TUNOTE3bl H p © NOPANOK MHTETPUPOBAHHOCTH PAAA Y, PaBEH
0.

5. s HexoToporo BpemeHHoro pana Y, (7 =100) nonydeHa cienyromas OleHeHHast MOJIEIb

(B ckOOKax MpUBE/ICHBI OIICHEHHBIE CTaHAAPTHBIC OMUOKH KO PHUIIMEHTOB):

Ay, =1.139- 0.148 —0.025Ay, 4 +€
Vi (0.435) (o.osss)yt_l (0.102) Y T

e Ha ypoBHe 3HaunMocTH 5% NpoBeppTe runoresy Hg o ToM, 4TO psl Y, ABJISETCS

DS psiiom, npoTUB aabTEPHATUBHON THIIOTE3bI O TOM, UTO PSI SIBJISACTCS 1S PSIOM.
e Ecmm runoresa H, He OTBepraercs, TO 4YTO MOKET OBITH IPUYMHON TAKOrO

pe3yibTara B JaHHOM ciydae? Kak cieayer nocTynuTh B 3TOW cUTyauun?

6. Jus Bpemennoro psna Y, (7=100) noxyuena cieyromnias Moaeb (B CKOOKaX MPUBEICHbI

CTaHJApTHBIE OMIMOKU KO (HUITMEHTOB)

Ay, =0.978+0.015t — 0.256 +€;.
Yt (0.332) (0.005)  (0.099) Y T

Ha yposne 3Haunmoctu 5% mpoBepbTe runoresy Hgy O TOM, 4TO psn Y, COAEPKUT
CTOXaCTUYECKHN TPEHJ, MPOTUB aTbTEPHATUBHOW TUIIOTE3BI O TOM, YTO DS HMEET
JNEeTEPMUHUPOBAHHBIM TPEH U HE UMEET CTOXaCTHYECKOr0 TPEH/ .

7. Jnsa spemennoro psna Y, (7 =100) noxydeHa ciemyromiast MOAEINb (B CKOOKax MPUBEICHEI

CTaHJapTHBIE OMIMOKU KO3 (PULIMEHTOB)

Ay, =0.810+0.013t - 0.214 —0.061Ay, ; —0.158A + €.
Yt (0.362) (0,006)  (0.078) Vi (0.106) Yia (0.102) Yo T

e Ha ypoBHe 3HaunMocTH 5% NpoBephTe TUIIOTE3Y H( 0 TOM, YTO PSAI Y, OTHOCHTCA

K kiaccy DS psiioB, MpOTHB albTEPHATUBHOW THUIOTE3bI O TOM, YTO DSl OTHOCUTCS K
Kjaccy TS psioB.

e Ecmu runoresa H, He OTBepraercs, TO YTO MOXET OBITH NPHUYMHON TaKOIO

pe3yiibTata B IaHHOM cnyqae? Kak CJICAYCT MOCTYIIUTH B 3TOM CI/ITyaI_II/II/I?

8. IlycTb BpeMeHHBIE PAABI X,, Y, M Z; ABIAIOTCA MHTEIPUPOBAHHBIMU PAIaMH IIEPBOIO
nopsiaka. Kakue 3HaueHUs] MOXKET UMETh PAHT KOUHTETPALUU CUCTEMBI 3TUX TPEX Ps0B?
Kakum cuTyanusiM cOOTBETCTBYIOT 3TH 3HAUCHHS PaHTa KOWHTETPanu?

9. JlaHa MOzenb CaBTOPETPECCHOHHO pacnpeaeneHHbMu 3ana3apBanusyvu ADL(L, 1, 1):

Yt =05y 4 +0.2% +0.3%_;1 + &,
B KOTOpOH X =1.5%_4 —0.5%_, +V;,a & U v; — HE3aBUCUMBIE MEXy COO0H IpoLEecCh
6ernoro mryma.
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a) Kaxo#l nopsgaoK MHTETPUPOBAHHOCTH MMEET P X, 7

MHTErPUPOBAHHOCTU UMEET PAf Y, ?

0) Kakoii mopsigok

B) IIpencraBpre qaHHYIO MOAETH B (hOpME MOJIEITH KOPPEKIIHH OIIHOOK
Ay, = a,Ax, + (yt—l —OhX, )+ &

HOKa)KI/ITC, 4T0 y = &, X ABIICTCA JOJITOCPOYHBIM PAaBHOBCCHCM B HaHHOﬁ MOACIHN U YTO

MOJIENIb MOKET OBITh MHTEPIIPETHPOBAHA KaK MOJIENIb KOPPEKIIMU OIMOKH (B TOM CMBICIIE,
YTO JIF000€ OTKJIOHEHHE MOJIEJIN OT PABHOBECHOI'O COCTOSIHUS KOPPEKTUPYETCS B CTOPOHY
JIOCTUKEHUS 3TOTO COCTOSIHUS).

r) IlokaxuTe, 4TO DPAA Y, 4 — X _y ABAAETCA craunoHapHbIM. Kak HasbiBaeTcs

nmojo0Hast cuTyarus?

4.3. OneHo4Hble CpeACTBA ISl IPOMEKYTOYHOM aTTecTaliu.

4.3.1. IlepedyeHb KOMIIETEHINH ¢ YKa3aHHEM 3TanoB UX ()OPMHUPOBAaHUS B NIpoLecce
0CBOeHHs 00pa3oBaTesbHON nporpammsbl. [loka3aTenu u KpuTEepUH OLEHUBAHUSA

KOMHeTeHHHﬁ C YUETOM ITalla uX (QOPMHUPOBAHUS
Kon Haunmenosanue Kopn stama HaumeHoBaHMe 3Tana OCBOGHUS KOMIETEHINH
KOMIIETCHIIU KOMIIETCHIIUU OCBOCHHUS
KOMIETEHIINU
OIK OC-4.1 CrnocoOHOCTh IPUMEHATH TEOPETHIECKUE 3HAHNS
Cnoco6HOCTh JUIsl BBIOOpa SKOHOMETPHIECKUX MOJENEH
NPHUMEHSATH OITK OC -4.2 CnocobHOCTh OLICHUBATh pe3yIbTaThl
OIIK OC-4 9KOHOMETPUUECKHE NIPUMEHEHHSI SKOHOMETPUUECKHUX MOJIENeH
METOABI Ul PpEIICHUs Cnoco6HOCTh enaTh 000CHOBAHHbIEC BBHIBOABI HA
MIPUKJIAJHBIX 3a1a4. OIIK OC-4.3 OCHOBE aHajgu3a pe3yJbTaTOB IPHUMEHEHUS
MoJienen
3HaeT SKOHOMETPUYECKUE MOJAEIH I aHaIu3a
Croco6GHOCTh [IKoOCI-7.1 BPEMEHHBIX PANOB Ha YpPOBHE OOOCHOBaHUI
MPUMEHSTh METOIBI TEOPETUYECKUX MPENOChIIOK Moenel
Ko OC |- 7 | 2HaMH3a  BPEMCHHBIX Ko OC 1 —7.2 YMeeT npoBOAUTH MPOBEPKY KadecTBa Mojeneit
pSAmOB  JUIA  pELIeHUs BPEMEHHBIX PsIJIOB
HKOHOMETPHUYECKHIX YMmeer aHaNM3UpOBaTh U COAEPIKATEIHHO
3a1a4 [MKoOC1-7.3 UHTEPIPETUPOBATh IIOJIYUYEHHBIE PEe3yJIbTaThI
pacueToB O MOJIENSIM BPEMEHHBIX PSAIOB
Drar 0cBOEHUs [lokazarens Kpurepuii onienuBanust
KOMIETEHINH OLICHUBaHHUS
3HaeT OCHOBHBIE YKOHOMETPHUYECKHE MOJENW Uil AaHHbIX | Yka3aH B PIIJI B mpenmemax
OIIK OC 4.1 Pa3IMIHBIX THITOB: TepeKpECTHBIE (MEKOOBEKTHBIC) JaHHBIC | OCHOBHOM JIHUTEPATyPHI
(cross-section), BpeMEHHBIE psiJibl, HAHEIBHBIC TaHHBIC
OITK OC -4.2 YMeer  mpoBOAMTH NPOBEPKY ~ KaueCTBa  OCHOBHBIX Vkazan B PITJI B mpenenax
SKOHOMETPUUYECKUX MOJENEH OCHOBHOMH JIMTEPATYypBI
YMeer aHanu3UpOBaTh U COJIEPKATENbHO HHTEPNIPETHPOBaTh | Ykazan B PIIJ] B mpenemax
OIIK OC -4.3 MOJY4YEHHBIE PE3yIbTaThl PACUETOB MO SKOHOMETPHUUECKUM | OCHOBHOMU JIUTEPATYpPhI
MOJIENAM
3HaeT SKOHOMETPUUECKUE MOJENU sl aHanKu3a BpeMeHHbIX | YkasaH B PIIJl B mpenenax
[MKoOCI-7.1 psioB  Ha  ypoBHe  OOOCHOBaHMH  TEOPETHYECKHX | OCHOBHOM JINTEPATYPEHI
IPEANOCHUIOK MOJeNeH
YMmeer s aHanmu3a BPEMEHHBIX psfoB Ha ypoBHe | VYkasad B PIIJl B mpenenax
IIKo OC1-7.2 000CHOBaHMI TEOPETHYECKUX HPEINOCHUIOK MOJIeNel OCHOBHOM THTEpaTyphl
YMeer aHanu3upoBaTh U COJEPKATENbHO HHTEPIIPETUPOBaTh |  Ykasad B PIIJ B npenenax
MMKoOC1-7.3 MIOJIyYEHHBIE PE3YJbTAThl PACUETOB IO MOJEISIM BPEMEHHBIX | OCHOBHOM JIMTEPATYpPbI
psmoB
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4.3.2 TunoBble OLIEHOYHbIE CPEICTBA
Bomnpocsl 3k3amena

1.

10.

11.

12.

13.

Kakoli BpeMEHHOW psJi HA3bIBACTCS CTPOTO CTAIlMOHAPHBIM (CTAIlMOHAPHBIM B Y3KOM
cMmbicine)? Kakoli BpeMEHHOH psiji Ha3bIBaeTCs CIa00 CTAllMOHAPHBIM (CTAIIMOHAPHBIM B
mupokoM cmbicie)? Kak cooTHocsATCS MexAy coOoi CBoOWCTBa cTporoi W ciaboit
CTallMOHAPHOCTH BPEMEHHOTO psija?

Kaxoii BpemeHHOH psix Ha3bIBaeTCs rayccoBCKUM? Kak cOOTHOCSTCS MeX Ty CO00i CBOMCTBA
CTPOTOH M c1aboi CTAlMOHAPHOCTH B CIIydae I'ayCCOBOCTH BPEMEHHOTO psizna?

Uro mpencraBusieT coO0H aBTOKOPPENISAINUOHHAS (DYHKIUS CTAllMOHAPHOI'O BPEMEHHOTO
psna? Uto Takoe kKoppenorpamma?

Ilouemy npuxoauTcd yHpoIlaTh MOJENb JaXe B KJIAcCe CTAIllMOHApHBIX TayCCOBCKUX
BPEMEHHBIX PsI0B?

Yro mpezacraBnsier coboit mporece Oenoro myma? Kak BBITSIIAT peanu3aliu Mmpolecca
oeoro myma?

UYro npeacrasisieT coO0H Mporece CKONB3SIIEro cpeanero nopsiaka q ? Kak 3amuceiBaercs
YpaBHEHUE, OMPEIENSIONIee TAKOH MPoIece, ¢ UCIOL30BAHUEM OMEPATOpa 3aIa3bIBaHHs?
Koraa mporiecc CKONB3SIIEro CpeaHEro mopsaKa ( SBISETCS CTAIMOHAPHBIM MPOLECCOM?

Uemy paBHa IuCIEpCHUsl MPOLIECCAa CKOJB3SILEro cpeAHero nopsanka q ? UYemy paBHBI
aBTOKOppeILMU 3Toro mnpouecca? YeMmy paBHBI aBTOKOPPEISALIMU IIPOLECCA CKONB3SIIETO
cpeanero mnepsoro nopsiaka? Kak 3To oTpaxkaeTcsi Ha HOBEICHUU peald3alil Takoro
npouecca? OIHO3HAYHO M UICHTU(GUIMPYETCS TaKOU MPOLECC MO aBTOKOPPENIAIMOHHON
¢byHKIIIA?

[Tpu KaKUX YCIOBHUSAX ONPECIICH MPOILIECC CKOIB3AIIET0 CPEIHEr0 OECKOHEUHOr0 opsiaKa?
KakoBrl ero xapakrepuctuku? Korma Takol mporiecc SBISETCS CTPOTO CTaIllHOHAPHBIM
IPTOIUIECKUM?

Korma crtporo crauuoHapHbld mpouecc Has3biBaro sproaudeckuMm? Uto naeTr CBOKUCTBO
SPTOUIHOCTH IPOIecca ¢ TOYKU 3PEHUS OIIEHUBAHUS €T0 IMapaMmeTpoB?

Yro MMpeaACTaBIISACT co0oii Pa3JI0KCHHUC BOJ'IBI[a CTallMOHAPHOTO B MIMPOKOM CMBICIIC
npounecca ¢ HyJICBbIM MaTEMAaTHYCCKUM O)I(I/I,Z[aHI/IeM?

ABTOpel"peCCI/IOHHOG nIpeacTaBJICHUEC IpoLecCa CKOJB3AICTO CPEAHCTO OCCKOHEUHOI0
rnopsaka.

UYro mpexacraBiseT coOOM mpoluecc aBToperpeccuu mepBoro nopsiaka? Kak BwIrsast
peaym3alnyu 3TOTo MpolLiecca MPH Pa3INYHBIX 3HAUYESHUSIX ero nmapameTpos? B kakom ciydae
NpoIecC aBTOPErpeccHH MNEepBOro mopsaka siBugercs (cinabo) craumonapHeiM?  Kak
BBIUUCIISIIOTCS  JIACIIEPCHS. W KOPpPEJSIIMOHHAS (DYHKIMS CTAllHOHAPHOTO Mpoliecca
aBTOPETrPECCHH MEPBOT0 TopsiaKa?

Kak Bemyr cebs peanmsanmuu TIpollecca aBTOPETPECCHU MEPBOTO IOpsAKA TpH
(hMKCHPOBAaHHOM CTapTOBOM 3HaueHUU psja? OT 4ero 3aBUCUT CKOPOCTh BBIXO/1a MpoIecca
aBTOpPErPeCCHH TEPBOTO IMOPAIKA, YAOBIETBOPSIOMIETO YCIOBHIO CTaOWIBHOCTH, Ha

CX3

“cTaliMOHapHBIA” peKuM?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Uro mpexncraBisieT coOOW mporecc aBToperpeccuu mopsiaka p ?  Kak 3ammceiBaercs
ypaBHEHUE, OTPEeAIoNniee TaKoil MPOLIecC, C UCIIOIb30BaHNEM OTlepaTopa 3ana3abIBaHus?
KakoBo ycioBue cralimoHapHOCTH Ipoliecca aBToperpeccuu nopsiaka p ? B xakom Buze
MOJKHO TIPEJICTABUTH CTAIIMOHAPHBIN MPOIIECC aBTOPETPECCHH IOPSAKA P TIPU BBHITTOTHEHUH
ycIoBUs cTabmibHOCTH? Kak BRITISIUT 3TO MIPECTABIICHUE JIJIsl CTAIIMOHAPHOTO MpoIiiecca
TIepPBOTO HOopsaKa?

Kak BBITIISITUT KOppenorpaMMa CTallMOHAPHOTO TIPoIiecca aBTOPETPECCHU Mopsiaka p ?

Uro mpencraBisier coboit cuctema ypaBHenmid IOma— Yoxepa? J[lms kakux 1eneit
UCIIOJIB3YETCS 3Ta CUCTEMa YpaBHEHHN?

UYro ozHauaer oOpatumocTh mpouecca MA(Q), kakoBo ycinoBue oOparumoctu? Yem
Heyno0eH HeoOpaTuMbIit mporiecc MA(1)?

Uro npencraensier coboit momenb ARMA(p, q)? Kak 3ammceiBacTcs Takas MOJACTbL C
UCIIOJIb30BaHUEM oOrfepaTopa 3ama3nbiBaHus? Kakuwe mnpencTaBieHHs AOMyCKaeT Takasl
MOJIeNTb B CIy4ae BBIMOJHEHHS YCIOBHS CTAIIMOHAPHOCTH, B CIy4Yae BBHITIOJTHEHUS YCIOBHSI
obparumocTu? B uem cocrouT mpobiema o0mux MHOXHTENeH? KakoBbl MpemnoCchUIKH
ncnonb3oBannt ARMA moxnenein?

Kax Mozpenupyercs ce30HHOCTh B paMkax Mozened ARMA?

Kakue Tpu sTama MCMONB3YIOTCSA MPH MOA00pe cTannoHapHoud moxenu ARMA s psaa
HaOmroneHui? B yueM coctosT 311 dTans?

Uro sBiIsIeTCS OTIPABHOM TOUKOM JIs uaeHTH(GHKau ctarponapaoit mogenn ARMA? Kak
MOYKHO WACHTU(HUIMPOBATH IPOIECC aBToperpeccmn u ero mopsmok? Kak moxHO
UACHTU(OUIINPOBATH TPOIIECC CKOMB3AIIETO CPETHETO U €T0 MOPSAI0K?

Kak MOxHO WAEHTH(UIIMPOBATH CE30HHBIE IPOLECCHl ABTOPETPECCHU W CKOJIB3AIIETO
cpeaHero?

Kakue 3arpyaHeHHs BO3HMKAIOT NPH TONBITKE OLIEHMBAHUS KOX(QQHUIMEHTOB mHpolecca
aBTOPErPECCHU U KaK OHHU paspellaroTcs B Cilyyae craluoHapHoro mnpouecca? Kaxue
3aTpyAHEHHS BOSHUKAIOT IIPHU MOMBITKE OLIEHUBAHUS [TAPAaMETPOB MPOLIECCa aBTOPETPECCHH,
CTAaIlMIOHAPHOTO OTHOCHUTEIHHO JETEPMUHUPOBAHHOTO JMHEMHOTO TpEeHJa W KaK OHH
paspeuiatorcs?

Kak BBITISAAT peanmu3aliuyl Mpoliecca aBTOPErpeccHy MEPBOTO MOpsiAKa MPH Pa3IUIHBIX
3HaueHUsX ero mapamerpoB? Ilpu kakmx 3Ha4eHHUAX KOIPQUIMEHTA MPOIECC HOCUT
B3pHIBHOW Xapakrep? B deM cocTOMT MeXxaHW3M yJep)KaHUs TPAaeKTOPUHU CTAIlHOHAPHOTO
mporecca aBTOPETPECCHH TIEPBOTO TOpsaKa BOMM3W cpemHero ypoBHs? KakoBbl
BEPOSATHOCTHBIE XapaKTEPHUCTUKHU TIpoIiecca CllydaifHoro OnyxaaHus? SIBisercss v 3TOT
nporiecc crarmonapHbiM? Kak BeayT ceOs peanu3saiiuu npoiecca ciiydaiiHoro OyyxaaHus?
Urto 00ycinoBIMBaET 0Ty KIAIOIIHIA XapaKTep TPACKTOPUH TaKoro mporecca?

B dem coctout ¢yHmaMeHTaNbHOE pa3IHuUe MEXAY BPEMEHHBIMHU PsIaMH, UMEIOUIMMU
TONBKO JIETEPMUHUPOBAHHBIA TpPEHA, W pAdaMH, KOTOphle (BO3MOXKHO, Hapsay C
JETEePMUHUPOBAHHBIM) HMEIOT cToxacTuueckuil TpeHn? Kakue BpeMeHHblE pSAIbI
coctaBisAtoT knace TS psaaoB? Kakue BpeMeHHBIE psiibl COCTABIAOT Kiace DS psios?

B kakom ciydae BpeMeHHOM psa HaszbiBaeTcs psaoM tuna ARIMA(p,d,q)?
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

KakoBbl mociencTBUsl HENPAaBWIIBHOTO BBIOOpPa METOJa OYMCTKH BPEMEHHOTO psiga OT
Tpenna?

Kakue npobnembl BO3HHMKAIOT MpPHU PELICHWHM HAa OCHOBAHUM CTATUCTUYECKUX NAHHBIX
BOMpoca 00 OTHECEHMH BPEMEHHOro psza K kinaccy TS wmmm k kmaccy DS psnos? Kak
(hopMynupyeTcs COOTBETCTBYIOIIAs 3a/1a4a B Kitacce moaeneir ARMA?

OTHOCHUTENIBHO KAaKOro JMHEHHOIrO TPEH/A ABJISETCS CTAMOHAPHBIM TS psn
Xt =0+ Pt+aXe+er, |af<1?

[louemy ans HpPOBEpKHM THIIOTE3bl EOUHWYHOTO KOPHS HE YHAeTCS BOCIIOJIB30BATHCS
00bIyHBIM t-KpuTEpHeM? Kak coOTHOCATCS 0ObIUHBIE KPUTHUECKUE 3HAUCHHUS t-CTATUCTUKU
CO 3HAYCHUSMH, TPUMEHSEMBIMH IIPH OLICHHUBAHWU CTAaTHCTHUECKOHW Mozaeiau B (opme
mpolecca aBToperpeccud  xXi = aiXe1 + &, t=1, ..., T, B ciydae, Korga MOJEb,
MOpOJKIAroIIas JaHHbIe, MeeT BUI: xt = xt— 1 + gt, rae &t — rayccoBckuit Oenbrii mrym?

Kak Bauser ,Z[O68.BJ'I€HI/IG B CTATUCTUYCCKYIO MOICJIb JIMIITHUX O6T>5ICH5{IOI]_II/IX TMIEPEMEHHBIX
Ha MOITHOCTb KPUTCPUEB €TUHUYIHOI'O KOPHA,

Kak MOXHO NpHOIMKEHHO BBIYHUCIATH KPUTHUECKUE 3HAUCHHS CTATUCTUK KpuTepues [Iuku
— Oymnepa?

MOXHO JH HCIIONB30BaTh OOBIYHBIC KPUTHYECKHE 3HA4YEeHUS! F-cTaTHCTUK MpH MpoBepKe
TUNOTE3 O HATMYUHN €JUHIYHOTO KOPHS?

[Moyuemy c momompio (HOPMaNbHBIX CTATHCTHYECKHX KPUTEPHUEB OBIBACT MPaKTHUECKH
HEBO3MOKHO OTIIMYHTH C IIOMOIIBIO ()OPMATBHBIX CTATUCTHYECKUX KPUTEPHUEB PeaTH3aIii
MPOIIECCOB C EAMHUYHBIM KOPHEM UM 0€3 HAIM4YHUS TaKOBOTO MPU HEOONBIIOM KOJTHYECTBE
HaOmoaeHnit? B ueM cocTouT “‘pe3yMIims HaTudus €IMHUIHOTO KopHa? B uem coctout
“Mpe3yMIIHs OTCYTCTBUS €IMHUYHOTO KOPHS ?

YeMm 00ycIOBICHO TPUBIICUEHUE K MPOBEPKE THUIIOTE3bI €IMHUYHOTO KOPHS PACIIMPEHHBIX
BapuaHTOB kputepueB Huku — @ymnepa? Kak cTposrcs pacmupeHHble kputepun duku —
®ymiepa? Kakoe KonTu4ecTBO 3ama3/IbIBaHUH CIIEIYET HCII0JIb30BaTh MPHU MOCTPOSHNH 3THX
kpurepueB? Kak MOXHO OLIEHHUTH 3TO KOJMYECTBO IO HMEIOIIUMCS CTATHCTHYECKUM
TaHHBIM?

MO>KHO JTH BOCTIONIB30BaThCs KpuTepusiMu Juku — @ymiepa B citydae, Korjaa psaa Xt MMeeT
i ARMA(p,q) ¢ q>07?

Kakue Tpu cTaHAapTHBIX COYETAaHHS CTATHCTUYECKUX MOJAEJICH M MPOLECCOB MOPOKACHUS
JaHHBIX paccMaTpUBAIOTCA B paMkax Kpurepues [uku — Oymiepa?

Kak Biauser Ha wMomHOCTh KputTepueB [luku — ODymiepa HenpaBWIBHBIA BBIOOP
OIICHMBAEMOMN CTATUCTUYECKON MOIEIn?

B uem cocrout MHOT'OBapuaHTHasd npoueaypa nMpoBEPKU r'MII0TE3bl O HAJIMYNU CAMHUYHOT'O
KOPH#, KaKOBbBI €€ JOCTOMHCTBA U HC,E[OCTaTKI/I?

Kaxue kputepun, nomnmo kpurepues Auku — Oymniepa, NCIOIB3YIOTCS 11 pazaudeHus TS
u DS psgoB? B yem cocTouT, B 3TOM KOHTEKCTE, UACS TECTUPOBAHUS HYJIEBOW TUIOTE3BI O
CTaITMOHAPHOCTH?

22



42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Kak Brnuser Ha CBOWCTBAa KpUTEPHEB CAMHUIHOTO KOPHS HAIMYHC y PSANa BBIPAKCHHON
CE30HHOCTHU?

Kak BamseT MpOTSHKEHHOCTh psAa HAa MOITHOCTh KPUTEPHS €IUHWIHOTO KOopHS? UYrto
MMOHUMAETCS 1O JOKATFHOW aCUMIITOTHYECKON TEOPUEH U AJIS 4ero OHA HYy)KHA?

B yem coctout npodiieMa COracOBaHHOCTH CTATHCTUYECKHUX BBHIBOJIOB MPH pasinucHun TS
u DS rumnores?

Kak mpoBepsieTcst THmoTe3a €OMHUYHOTO KOPHS B CHUTYAIlH, KOTJAa DS MOXET HWMETh
HECKOJIbKO €IMHUYHBIX KOPHEH?

UeM pa3nu4aroTcss MOJEIN C BHE3AaHBIM M IIOCTEHEHHBIM H3JIOMOM (AAIUTHBHBIM U
WHHOBAIlMOHHBIM BBIOpOocoM)? Kakue BapuaHTbl TOBEACHUS PAJOB MNpH HAJTHMYUH
CTPYKTYpPHOI'O CABHUra paccMaTpuBaroTcs npu pasnudenuu TS u DS panos?

Kak mpousBoautcst 1aTMpoBKa MOMEHTa CTPYKTYpHOro casura B kpurepuu lleppona? Kak
MPOM3BOAMUTCS JAaTHPOBKA MOMEHTA CTPYKTYPHOTO CIBUIa B TecTe 3MBOTAa-DHAPIOCA U B
o0b6o6menHoM kputepnn [leppona? B yem 0CHOBHOM HETOCTATOK ATHX KPUTEPHEB?

YUro moHMMAETCs IIOJ CE30HHBIMH CIMHHYHBIMH KOpHAMHA (Ha NpuUMEPE KBapTaJIbHBIX
CTaTUCTUYCCKUX IL&HHBIX).

UTo mpencTaBiSAIOT  COOOH  MOJAEIM C  aBTOPETPECCHOHHO  pacrpeieicHHBIMHU
3anazapiBaHusAMHU? Kak MOXHO HaWTH IOJNTOBPEMEHHYIO CBS3b MEXAY NEpPEeMEHHBIMU B
Takoil Moaenu? Kakue yacTHbIE CIy4yau MOKHO MOJIYYUTh, OCHOBBIBAsICh HA JUHAMHYECKOU
MoJieH nepBoro nopsaka? Kakue npo0ieMbl BOSHHKAIOT MPU OLICHUBAHUK TUHAMHUYECKUX
MoJziee (ecaM CTaTHCTUYeCKas MOJENb TOJHEe IMpoIecca MOPOKICHUs TAHHBIX, ©CIH
MIPOIIECC MTOPOXKASHUS TAHHBIX MTOJIHEE CTATUCTHYECKOW MOIEIH)?

Uro mpexacraBisitoT €000 WMIYJIbCHBIE H  JOITOCPOYHBIC MYJIBTHILTUKATOPHL B
OUHAMHUYECKOU MOJIETU?

Kak mnpousBoaHMTCS OLIEHHBAHHE MOJEIM C aBTOPErPECCHUOHHO paclpeaesCHHbBIMU
3ama3AblBaHMsIMH M JUArHOCTHKA oOlleHeHHOW Moaenn? Kakue IuHaMUYecKue MOIEIn
HA3BIBAIOT MOJIEISIMU C 00mM MHOHTeneM? Kakue mpoOiieMbl BOZHUKAIOT MTPH TPOBEPKE
MIPUHAJUICKHOCTU THHAMHYECKOI MOJIENN KJIACCy MOJIEEH ¢ OOIIMM MHOXKHUTENEM?

Uro mpexncraBnsieT coboi Mojenb BeKTopHOU aBtoperpeccuu (VAR)? Kakoe ycioBue
obecrieurBaeT CTaOMILHOCTh BEKTOPHOM aBToperpeccuu? Kak MO>KHO HalWTH IOITOCPOYHOE
(cTaOuIIBHOE) COCTOSTHUE CUCTEMBI?

YemM paznuuaroTcs 3aMKHYThIE M OTKpbIThIe VAR? Kak HaxonuTces nepepaTounast GyHKIUS
crabunbHOU OTKphITONW VAR? Kak HaxoauTcs TONTOBPEMEHHAS CBSA3b MY SK30T€HHBIMHU
W DOHIOTCHHBIMH IepeMeHHBIMH? YUTO TOHWMAETCs IO MATPUILICH JTONTOCPOTHBIX
MYJIBTUILTUKATOPOB?

Kak mpoussoaurcs nogbop moznenu VAR, BEIOOp onTUMAanbHOM rTyOWHBI 3ama3IbIBaHui?

B kakmx cuTyalMsx TOBOPST O JIOXKHOW (Iapa3uUTHOM) PErpecCMOHHON CBSI3U MEXIY
nepeMeHHBIMA?  KakoBBI  NpW3HAaKM  JIOXKHOM  PETPECCHOHHON  CBS3M  MEXIY
HECTallMOHAPHBIMU BPEMEHHBIMHU PsiiaMu?
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Uro mnoHMMaeTCsl IMOJ KOMHTETPHUPOBAHHOCTHIO HECTAIIMOHAPHBIX BPEMEHHBIX DSJIOB?
BeITekaet i U3 KOPPETMPOBAHHOCTH B COBIAJIAIONINE MOMEHTHI BPEMEHH JIBYX TPOIIECCOB
0eIIoro 1ryMa KOMHTETPUPOBAHHOCT CITyYalHBIX OJTYKIaHUH, TOPOKITAEMBIX STUMH JBYMS
nporeccamu?

MO’XHO 7M1 HCIIOJIB30BaTh JUIsl MPOBEPKU Psa OCTATKOB HAa CTAllMOHAPHOCTh KPUTEPUH,
ucnomas3yromuecs s pasnudenus TS u DS psanos?

Uro ciienyer nenaTh B cirydae 0OHApYKEHHUS 1apa3uTHOM CBSI3U MEKIY HHTETPUPOBAHHBIMU
nopsiaka | mepeMeHHBIMU Xt U yt?

YTo BEITCKACT U3 KOUMHTCTPHUPOBAHHOCTHU JIBYX BPCMCHHLIX pHILOB?

YTo MOKHO CKa3aTh O COCTaBIJIAIOLINX MOJIENIM KOPPEKIHH OMHUOOK B cly4ae, KOrAa psabl
Xt, Yt ~ I(1) xounTerpupoBansl? Kax mHTEpIpeTHpYETCS MOAETH KOPPEKIMH OIIHOOK B
TaKoM cirydae?

Moxer a1 VAR B pa3sHOCTSX HMETh KOHEYHBIA MOPSIOK, €CIaM psiabl  X¢, Yi ~ (1)
KOWHTETPUPOBAHKI (HE KOMHTEIPUPOBAHBI)?

Ilycte psgpix:, Y ~ I(1) kounrerpuposansl U wi~ 1(0). Bymyt mu KOMHTErpHpOBaHHBIMHU
paabl Xt U Yyek+t Wi, Yy#0? Ilycte x¢~1(1). ByayT mu KouHTErprpoBaHHBIMU PSIIbI
Xt U Xt,k?

[Mycts psmel Xi, Yt ~ I(1) m xomHTerpupoBaHbl. BEITekaeT 7TM W3 3TOr0 HaIMYHE
MPUYUHHOCTH 110 ['pedHIKepy MeX Ty STUMHU psiiaMu?

B gem cocTout mpornieaypa Jurna — I'peifHmmkepa mocTpoeHUs MOACITH KOPPEKITUH OITHO0K?
MoskHO 1M TIOJB30BAThCA Ha TIEPBOM IIare Mporeaypbl DHraa — [ peiHmKkepa OOBIYHBIMU
pPErpecCHOHHBIME KpUTEpUsIMU? MOXKHO JIH MOJIB30BATHCSA HA BTOPOM IIIare Mpoleayphl
Ourna — ['penmxepa 0OBIYHBIMU PErPECCUOHHBIMU KPUTEPUAMHU? MOXKHO JIU JUIs1 IPOBEPKH
THIIOTEe3bl HEKOMHTETPUPOBAHHOCTH PsioB Xt .yt ~ I(1) mpumenuts xpurepuit Juxu —
Odynepa K ocTaTKaM, MOJYICHHBIM Ha TIEPBOM ITIare Mmpoieaypbl JHrina — ['permkepa?

Kakue ciydau cnenyer pa3nuyarh NMpH MPOBEPKE HA KOMHTETPHUPOBAHHOCTH HECKOJBKUX
BPEMEHHBIX PsI0B?

B yem cocTouT paznuuue Mexay JETEPMHUHHCTCKOW KOMHTErpaluedl U CTOXAaCTUYECKOU
KOUHTEerpanuen?

Yro MOXHO cka3aTh 00 OIlEHKE HaMMEHBIIUX KBaJpPaTOB YIIOBOro koddduimenta B
NPOCTOM JMHEHHON perpeccun, Korna oObsAcHSAeMas M OOBSICHSIOWIAs MEPEMEHHBIE He
KOMHTETPUPOBAHBI?

Uro Has3plBaeTCs paHroM KouHTerpauuu? YTo Ha3pBaeTcd KOWHTETPALMOHHBIM
MIPOCTPAaHCTBOM?

Ilyctp xonnTerpupoBanHas cuctema I(1) psaoB yit, ... , YNMMEET paHT KOUHTETPaluA I U
MoxeT ObITh mpejcraBieHa B ¢opme VAR(p). Kak BeIrmsauT B 3TOM ciiydae MoOJeib
KOPPEKIHK OMIMOOK Al 3TOH cucteMbl? ENMHCTBEHHO NM MpEACTaBICHUE YKa3aHHOM
cUCTeMBI B popMe MOIEIH KOPPEKLIUH OIHOOK?
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70.

71.

72.

73.

74,

Urto mpencraBiseT coOoi TpeyrompHas cucreMa Ommmnca Kak MpeACTaBIICHUC
KOWHTerpupoBaHHOU cucteMbl (1) psamor? Kak ucmons3yeTcst 3Ta cucTeMa s MOJTyICHHS
OIICHEHHOM MOJEITH KOPPEKITUH OITHOOK?

Kax npou3BouTCst OLIEHUBAHUE CTATUCTUUECKON MOACTH Y1t= C + 82yt + ... + anynet Ur Ipu
HAIMYUHM CIUHCTBEHHOW JONTOBPEMEHHOW CBS3M MekAy N  HecraiuoHapHeimMu — I(1)
paaaMu  yi, ..., ynt (TpeyroybHas cucrema Owumica, meron “leads” and “lags™)?

KaxoBsl npenmnonoxenns, Jexamune B 0cHOBe nponenypsl Moxancena? Kak Ha mpakTHke
oTIpesieNsieTCsl MOPSAIOK BEKTOPHOW aBTOPETPECcCHH, B paMKax KOTOPOH d5Ta Mpoueaypa
paccMaTpuBaeTCs?

Kak B nmponenype MoxaHceHa pemaetcs BOIpoc 0 panre kouHnterpaiuu? Kakue mpooyieMsr
BO3HHUKAIOT IIPU PEUISHUH 3TOTO Borpoca?

Kakue mnpoOieMbl BO3HUKAIOT TPH OLEHUBAHUM KOWHTETPUPYIOLIMX BEKTOPOB IIpH
BBIOpaHHOM paHre kouHTerpanuuu? Kak mocne oneHuBaHHA KOMHTETPUPYIOLIMX BEKTOPOB
OLICHUBAETCS MOJIENIb KOPPEKLIUH OIUOOK?

IIxana oneHNBaHHU.

10-6anpHas TpaguuronHas «3auTeHo»/ Omnpenernenne
IIKaja IIKaja «He 3aureHo»
10 OtnnynO 3adreHo [NonHble, rIyOOKHME U CHCTEMATHYECKUE 3HAHUS, 3HAKOMCTBO
C JIOTIOJIHUTENBHON JUTEPATYpOU, MOJIHBIM U MpPaBUIbHBINA
OTBET, TBOPYECKHH IIOAXOA B NOHUMAHUHM W W3JI0KCHHU
y4eOHOro MaTepHaia
9 OtnnynO 3a4reHo [Nonuele, rirybOKNe W CHCTEMaTHYECKUE 3HAHWS, TTOJIHBIA 1
IIPaBWIbHBII OTBET
8 OTin4HO 3auyTeHo [lomHble ¥ CcUCTEMaTH4YeCKHE 3HAaHUS, OTCYTICTBHE
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE
7 Xopor1io 3a4yTeHo JlocTaTouHO  TOJIHBIE W CHCTEMaTHYeCKHE  3HaHMS,
OTCYTCTBHE CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
6 Xopo1o 3a4yTeHo JlocTaTouHO  MOJIHBIE W CHCTEMAaTHYECKUE  3HAHMS,
OTCYTCTBHE CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
5 YnoBnerBopute | 3a4TE€HO 3HaHHE OCHOBHOTO Yy4eOHOro Marepuaga B 0OBEMeE,
JIBHO HEoOX0IMMOM /ISl JasibHeHe yuebbl 1 paboTh
4 YnoBnerBopute | 3a4TE€HO 3HaHHWE OCHOBHOTO Y4eOHOTo Marepuana B MUHHMAaJIbHOM
JIBHO o0beMe, HeOOXOIMMOM JUTsI abHeHIel yae0sl U paboTHI,
MMEIOTCSI TIOTPEITHOCTH TP BBITOJHEHUH MEpPONPHATHH
MIPOMEKYTOYHOTO KOHTPOJISI M IPH OTBETE.
3 Heynosnersopu | He 3aureno Wmerorcst  cymiecTBEHHBIE, JAOMYIICHBl —CYIICCTBEHHBIE
TEJIEHO OLINOKH npu oTBeTEe, HE0OXOJMMa HEeKOoTOpast
JIONIOJIHUTENbHAst padoTa.
2 Heynosnersopu | He 3aureno Nmerorcst mpoOenbl B 3HAHMAX 10 3HAYUTEIHHOM 4YacTH
TEJIEHO y4eOHOro Marepuaia, JOMYIICHBl CYLIIECTBEHHBIC OIIMOKH
IIpU OTBETE, HEOOXoaWMa 3HAYUTEIbHAs JOMOIHHUTENbHAS
ydeOHas pabora.
1 Heynosnersopu | He 3aureHo He BbINOJIHEHBI IPEAYCMOTPEHHBIE IPOTPAMMOMN 3a1aHUs, HE
TEJIbHO oTpaboTaHBl NpPaKTHYECKHE WM JTabOpaTOpHBIE 3aHATHS,
HEO0XOIUMBI JOTIOJTHUTEIIHHEIE 3aHATHS o
COOTBETCTBYIOLIEH JUCITUILIINHE.
0 Heynosnersopu | He 3aureHo Hapymenne akageMudeckux HOpM (TJIaruar 1 T.11.)
TEJILHO

4.4. MeToanuecKue MaTepuasibl
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DK3aMeH MPOBOJIUTCS BO BPEMs IK3aMEHAIIMOHHOMN CECCHH TSI TPOBEPKH YPOBHS OCBOCHUS
KOMIIETEHIIMH. DK3aMeH MPOBOIUTCS B YCTHOHM popme. [ITMTeNnbHOCTh S9K3aMeHa PacCUUTHIBACTCS
10 KOJIMYECTBY CAAIONIUX IK3aMEH CTYICHTOB.

IIpu BXOz€E B ayTUTOPHIO, B KOTOPOU IIPOBOJUTCS 3K3aMEH, CTYICHT OCTABJIAET B OTBEICHHOM IS
3TOT'0 MECTE MMOCTOPOHHUE MPEAMETHI (KHUTH, KOHCIIEKTHI U IPOYEE), B TOM YHCIIE KAIBKYIISTOPBI
N DJICKTPOHHBIC T'aJIPKCTHI.

CryneHT, BBIIOJIHHUBIINN 00€ MPEIyCMOTPEHHBIE B CEMECTPE KOHTPOJIBbHBIC paOOThI, MOTyYaeT
9K3aMEHAIIMOHHBIN OMJIET C TpeMs BOIIPOCAMU M 3aHUMAET MECTO B ayJAUTOPHH, YKa3aHHOE eMY
npernoiaBaTeseM, MPUHUMAIONIMM SK3aMeH. Ha MoAroToBKy K OTBETY Ha BONPOCH OHIIETa
CTYACHTY OTBOAUTCA 40 MUHYT. Ilo ucreuenun 3Toro BPEMCHH CTYACHT MOKCT GBITB [purjiamcH
npernojaBaTesieM Ui OTBETa Ha BONPOCHI OmiieTa 0€3 TMPEeNOCTaBJICHUS CTYICHTY
AOMMOJIHUTCIIBHOI'O BPECMCHU HA ITOATOTOBKY OTBCTOB HAa 3THU BOIIPOCHI.

CTyneHT MOXKET UCIOJIB30BaTh Il MOJATOTOBKH K OTBETY Ha BOIPOCHI OHMIIETa TOJBKO YHCTHIC
JINCTBI 6YMaFI/I, ABTOPYYKHU U KapaHAallu. HpI/I BO3HUKHOBCHUHN HCO6XOI[I/IMOCTI/I HUCITIOJIb30BaHUA
JUISE KOHKPETHBIX BBIUYUCIICHUH KAJIBKYJISATOpa CTYACHT oOpamaercsi K MPErnoaBaTeNio ¢ TaKoH
HpOCB60ﬁ 1 OCYHICCTBJIACT HCO6XOIII/IMI)IC BBIYUCJICHUS IO KOHTPOJIEM IPCIOJaBaATCIIA.
Hcnonp30oBaHue B TPOIIECCE MPOBEACHUS SK3aMEHA BCEBO3MOXKHBIX AJIEKTPOHHBIX TaJ[KETOB,
XpaHAIIMX, NPUHUMAOIIUX W Tepefalolx HHPOPMALHUIO, paBHO KaK W HCIIOJIb30BaHUE
MOCTOPOHHUX OYMaXHBIX CpPEACTB, COJCPXKAIIMX HWH(POPMALHUIO IO JAHHOW JUCHUILIUHE,
CTyJIGHTaM KaTeropudecku 3ampeiieHo. [Ipu oOHapyKeHHUH HCIOJIb30BaHUSI CTYIEHTOM TaKHX
CPEICTB 3TOT CTYACHT HEMEIJICHHO YIAISCTCS W3 ayJAUTOPUHU, U €My BBICTABISETCS OLICHKA
“neynosnerBoputesbHO (0)”.

Ecnu cTyeHT OTBETHII Ha BCE BOMPOCHI MOJIYYEHHOTO OMJIeTa, eMY MOKET OBITh BBICTABJICHA
OLICHKA YAOBJICTBOPUTCIIBHO!: 4 umm 5, B 3aBUCUMOCTHU OT IIOJIHOTBI OTBETOB HAa BOIIPOCHI omera.
Ecmu crymeHT uMeeT JKelaHHME IOJNYy4YMTh O0Jiee BBICOKYIO OIICHKY, €My NpeJIaratorcs
JOIMOJIHUTCIIbHBIC BOIIPOCHI. B coorBercTBUH C IMOJIYYCHHBIMU OTB€TAMH Ha O3TH BOIIPOCHI
(dbopmupyeTcsi OKOHYATEIbHASI SK3aMCHAIIMOHHAS OlICHKA. BhICKa3bIBast JKeIaHue MOyYUTh OoJiee
BBICOKYIO OLICHKY, CTYACHT JOJIKCH YCTKO OCO3HABATh, YTO IIPHU OTBETAX HA 3THU BOIIPOCHI MOT'YT
00HapYXUTHCS TaKKe HEAOCTATKH B OCBOEHUH UM MTPOTPaMMBbI Kypca, KOTOPhIE HE COBMECTUMBI C
OIICHKOM Y/IOBJICTBOPUTEIIBHO. B 3TOM ciTydae CTyIEeHT MOKET MOJTYYUTh HEYTOBJICTBOPHTEIHHYIO
OIICHKY Ja’kKe HECMOTPS Ha TO, YTO OH OTBETHJI JIO ATOT'O Ha BCE BOIIPOCHI OUJIeTa.

CryneHT, He BBINOJIHUBIIMA XOTSI Obl OJHY M3 JBYX IPEAYCMOTPEHHBIX B CEMECTpE
KOHTPOJIbHBIX pa0OT, HE TMOJydaeT »SK3aMEHAIMOHHBIM OWJIeT, HO eMy HpPeJoCTaBIseTCs
BO3MOXHOCTH BBITIOJIHUTH KOHTPOJIbHYIO paboTy B IpOIIECCe MPOBEACHHS dK3aMeHa. B ciydae
YCIENHOTO TOTAlIeHUsT HMEIONIeHcs 3aJOKEHHOCTH CTYAEHT MOXKET MONY4YHTh OWIeT U
0TBEYaTh Ha BONPOCHI MOJy4eHHOro Omiera. Eciam e 3aJ0KeHHOCTh OCTAaeTCs, CTYyIEHT He
MoJTyyaeT OUJIET, U €My BBICTABIISCTCS HEYOBJIETBOPUTENbHAS OLICHKA.

[Ipu nonyyeHun Ha HK3aMEHE HEYAOBIETBOPUTEIBHOM OLICHKU CTYAECHT NUMEET IPABO Ha OJIHY
nepecaady Sk3amMeHa. B ciyuae Heycnexa Ha 9Toil epecade CTYJACHT BbI3bIBACTCA HA KOMUCCHIO,
KOTOpask penaeT BOpoc 00 aTTeCTAllMH CTYIEHTA M0 JAaHHOW JUCIUTUTMHE OKOHYATEIBHO.

B cnyuae, ecnu QUCHUIUIMHA TOJHOCTHIO WM YAaCTHYHO MPOBOAMIACH C MPHUMEHEHHUEM
TEXHOJIOTUH OJICKTPOHHOT'O O6y‘—IeHI/I$[ 1508703051 AUCTAHIIMOHHBIX TeXHOHOFI/II\/’I, 3a4€T MOXKET
MIPOU3BOIUTCS ¢ UcTonb3oBaHueM cucteMbl C[IO AkageMuu U IpUMEHEHUEM MPOKTOPUHTA.

5. Mertoanueckne ykazaHus 1 00y4aOUIMXCs
110 OCBOCHUIO 1M CHUILTHHbI

JlomaniHue 3aaHusl U IpUMEpPHbIE BapUaHThl KOHTPOJIBHBIX pabOT AJIs caMOCTOSTEIbHON
MOJTrOTOBKH MOTYT OBITh BbICJIaHbI HAa OOIIYIO ITOYTY IPYIIIIEI

KonkpeTHblif ciocod KOMMYHHMKAIIUHU CO CTYAEHTaMU OMPEeIIeTcsl IpernoaaBaTesieM.

JUis BBHIMONHEHUS JOMAIIHEro 3aJaHus HEOOXOAMMO O3HAKOMHUTHCS C PEKOMEHJIO0BAaHHOM
autepatypoil. [Ipu BOSHUKHOBEHHH BOIPOCOB OOpPAaTUTHCS K MPENOAABATENIO MO AJIEKTPOHHON
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MOYTE C yKa3aHUEM KOHKPETHOM MpoOieMbl U (UJTH) MPUMTH K MPENo1aBaTeo Ha KOHCYIbTAIHIO
B YCTaHOBJICHHOE BpeMsi. [locrie BHIMOTHEHHSI 3a1aHUS CIIEAYET BhICIATh HA AJIEKTPOHHBIN ajpec
npernojaBaTesiss MUCbMEHHBI OTYET O BBIOJHEHUM 3aJlaHUsl C BKIIOYCHHBIMH B TEKCT
HEOOXOMMBIMHU TAOIUIIAMHU U TpadrKaMH, a TaKkke padouunii daiin Eviews, orpaxaromiuii paboTy
0 BBITIOJIHEHUIO 33JIaHUsI.

JLJisl TOATOTOBKYU K KOHTPOJIBHBIM paboTaM HE0OXOIUMO MMOBTOPUTH MIPOHICHHBINA MaTeprat
0 TeMe KOHTPOJIbHOI palOoThl, BHIIOJHUTH TUIOBOW BapuUaHT KOHTPOJIbHON paboThl. I[lpu
BO3HUKHOBEHHH BOIIPOCOB OOpPATUTCS K MPEMOAABATEIIO 1O JIEKTPOHHOHN MOYTe ¢ yKa3aHUEM
KOHKPETHOU MpoOseMbl U (UJIK) MPUITH K NMPENoJaBaTeI0 Ha KOHCYJIbTAIUIO B YCTAHOBJICHHOE
BpeMsL.
JLi1s IOATOTOBKH K OIPOCY HEOOXO0IMMO 03HAKOMUTHCA C PEKOMEHJOBAHHOM JINTEPATypoil,
OTBETHUTH Ha BOMPOCHI, MPEJIOKECHHBIE B KOHIIE COOTBETCTBYIOIIETO pa3jielia yueOHHKa.
15 caMocToATeIbHON PabOThI

No Tun Ykazanus
/Il | 3aHATHS
Tema 1. CranoHapHble BpeMeHHBIe psasl, Mogenn ARMA.

1 13 [TpopaboTark MaTepHai JEKIUH N0 JHHEHHBIM (QHIBTPaM.

Beimonauts 3amanue 1. Mcnonis3yst Matepual JeKIUU, BRIBECTHA (OPMYITBI IS CIICKTPATLHOM
IUIOTHOCTH TPOIIECCOB CKOJB3AIIETO CPEAHEr0 IEPBOr0 U BTOPOT'O MOPSIKA, & TAKIKE IS
CIEKTPaJIbHOM IUIOTHOCTH MPOIIECCOB aBTOPETPECCHH IIEPBOTO U BTOPOT'O MOPSI/IKA.
IToctpouTs rpaduKy COOTBETCTBYIOIINX CIIEKTPAIbHBIX INIOTHOCTEH, HCTIONB3YS
MOAXOMASIIMI [T 3TOTO MAKET Mporpamm, Harmpumep, naket Econometric Views (Eviews)

2 a3 IIpopabortaTs MaTepuan paszgena 7 gactu 2 yaebunka Hocko B.I1.[Hocko B.IT], cTp. 340-369.
Beimonauth 3a1anue 2. Mcnosp3ys naket EViews,mpou3BecTd, onupasch Ha STOT MaTepual,
noxoop noaxomsamen Mmogenu Tnna ARMA 1S TaHHBIX, IPEICTaBICHHBIX B (aiine
zadanie2.wfl.

3 a3 IIpopaboraTs MaTepuan pazgena 7 gactu 2 yaebunka Hocko B.I1. [Hocko], ctp. 307-325.
Brimonaute fomMaitiee 3ajaHue 3.

Tewma 2. HecrammmonapHbie BpeMeHHBIC Psbl, PaznniueHne cTalHOHAPHBIX W HECTAIHOHAPHBIX PSAAOB B paMKax
mogeneit ARIMA.

5 I3 IIpopaborats matepuan [Hocko B.IT], ctp. 340-353.
BrInoiaHuTh ToMalIHee 3aaHue 4.

6 3 IIpopaborats matepuan [Hocko B.IT], ctp. 434-435.
BrinosiHUTh fOMalIHEe 3a1aHue 5.

7 3 [Ipopabotats matepuan [Hocko B.IT], ctp. 458-474.
BrinoiaHuTh ToManiHee 3agaHue 6.

8 I3 IIpopaborats matepuan [Hocko B.IT], ctp. 458-496.
BrinosnHuTh foMaliHee 3aaHue 7.

9 3 IIpopaborats matepuan [Hocko B.IT], ctp. 436-448.
BrimonauTe fomMaitigee 3ajgaHue 8.

10 a3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 497-498.
Brimonaute fomMaitigee 3ajganue 9.

11 a3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 487-488.
Brimonautes fomaninee 3aganue 10.

12 a3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 502-518.
Brmonnute goMmarninee 3aganue 11.

13 KP J11s MoAroTOBKY K KOHTPOJIBHOM paboTe MCHOJIb30BaTh TUIIOBOH BaAPHAHT KOHTPOJILHOM

pabotsl 1, matepuan [Hocko B.IT], ctp. 307-369 u 423-518.

Tema 3. PerpeccroHHBIN aHAJIN3 [Vl CTAIIMOHAPHBIX BPEMEHHBIX PsIOB. JIMHaMHYeCKHe MOJIEIIH.

14 o IIpopadorars marepuan [Hocko B.IT], ctp. 377-421, oTBEeTHTH Ha BONIPOCHI K pazeny 8 (ctp.
421-422).

Tema 4. PerpeccroHHBIN aHAU3 JUIs HECTALMOHAPHBIX BPEMEHHBIX psiioB. KonHTerpamus u Moiesin KOppeKIuu
OIHOOK.

15 I3 IIpopaboraTts Matepuan [Hocko B.IT], ctp. 520-536.
BrimoanuTe noMariiHee 3aganue 12,
16 13 IIpopaborats matepuan [Hocko B.IT], ctp. 536-547.

Bremonaute gomarnaee 3aganue 13.
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No Tun VYkazanus

/| 3aHATHS

17 | 13 [Ipopaborate Marepuan [Hocko B.I1], cTp.540-547
BrinonnuTe gomarninee 3ananue 14.

18 I3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 548-555.
BrInoiaHuUTh ToMalHee 3aaaHue 15.

19 I3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 550-556.
Brinonnute gomarinee 3ananue 16.

20 I3 IIpopaborats MaTepuan [Hocko B.IT], ctp. 558-563.
BrinoiaHuTh ToMalHee 3aaanue 17.

21 I3 IIpopaborats MmaTepuan [Hocko B.IT], ctp. 563-579
Brimonaute nomaninee 3aganue 18.

22 a3 IIpopadoraTts MaTepuan [Hocko B.IT], ctp. 564-568.
Brimonaute nomaninee 3aganue 19.

23 a3 IIpopadoraTts maTepuan [Hocko B.IT], ctp. 568-572.
Brimonaute nomaninee 3aganue 20.

24 KP JIJ1 TOATOTOBKHM K KOHTPOJIEHOW pabOTe MCIOIH30BATH THIIOBOM BApHAHT KOHTPOIBHOM
pabortsl 1, matepuan [Hocko B.IT], cTp.

6. YueOHasi auTepaTypa u pecypchbl HHPOPMAMOHHO-TEJIEKOMMYHHKAIHOHHOMH
cetn "UnTepHeT", BK/IIOUYAS NepedeHb Y4eOHO-MeTOAMYECKOr0 odecreyeHnst
JJIS1 CAMOCTOAITEJIbHOM padoThl 00y4alOIIUXCS 10 JUCHUIIIHHE

6.1. OcHOBHas IUTEpATypa

1. JIeBuucon P., Mak-Kunnon /I.I'., 2018, Teopust u MeToasl skoHOMETpHKH, MockBa: [leno,
936 c.

2. Hocko, B.I1. Dxonomerpuka. K. 1: yaebnuk / B.I1. Hocko. — Mocksa: [leno PAHXul'C,
[6.1.]. — Yacts 1,2 — 2011. — 672 c.

3. Kantoposuu I'.I'., Jlekiuu: AHanu3 BpeMEHHBIX PsA0B, DKOHOMUYEeCKu# xypHan BIID,
2002, NeNe 1-4, 2003, Nel.

6.2. JlonosHUTENbHAS TUTEPATYpa.

1. Tpun, Y.I'. Dxonomerpuueckuit anamus. Ku. 2 / Y. I'pun; nep. ¢ aHri.; moa Hayd. pen.
C.C. CunensbauxoBa, M.IO. TypyHuesoii. — MockBa: M3narenbckuii goMm  «Jlemo»
PAHXuI'C, 2016. — 752 c.

2. Hocko, B.II. Oxonomerpuka. Ku. 2 : yueOnuk / B.I1. Hocko. — Mocksa: Jleno PAHXul'C,
[6.r.]. — Yacts 3,4 — 2011. — 576 c.

3. Bepbuk, M. IlyreBoaurenb MO COBPEMEHHON SKOHOMETPHMKE: Mep. ¢ aHIj.: ydeOHo-
Meroandeckoe nmocooue: rpud YMO / M. Bepouk; Hayu. pen. u npeauci. C. A. AiiBa3sHa. -
M.: Hayunas xaura, 2008. - 616 c. - (bubamnorexa Cones). - ISBN 978-5-91393-035-4.

4. Xaitsamun, @yMmuo. DKOHOMETPUKA: TIep. € aHII1.: yueOHuK: / @ymuo Xaisamm; HaydH. pen.
B. I1. Hocko. - M.: Jleno, 2017. - 728 c. - (Axagemudeckuii yaeonuk). - ISBN 978-5-7749-
1197-4.

6.3. YuebHO-MeTouuecKoe obecreueHrne caMOCTOATENbHOM paboThI.
OtnensHOE oOecriedeHne He MPEayCMOTPEHO.

6.4. HopmaTuBHBIE IPABOBBIE TOKYMEHTHI.
He npenycMoTpeHsL.

6.5. IlaTepHET-pecypcHl.

http://www.economicsnetwork.ac.uk/links/data free
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http://www.economicsnetwork.ac.uk/links/data_free

Ha sTom caiite numeeTcst 60BIII0Ee KOJIMUECTBO CCHUIOK Ha Pa3IMYHBIC CAWTHI, COICpIKAIIHE B
CBOOOJIHOM JIOCTYIIC JAHHBIE IKOHOMUYECKOW CTATHCTUKH.
http://www.census.gov/ipc/www/idb
Mexnaynapoanasi 6a3a manueix bropo mepenucu Hacenenust CILIA / U.S. Census Bureau —
International Data Base (IDB).
http://www.econ.kuleuven.be/gme/data.htm
CrartucTudecKkue JaHHbIe, UCI0JIb30BaHHbIe B KHUTE: Bepouk M. (2008). ITyreBoguTens mo
COBpPEMEHHOM 3KOHOMeTpuKe. M., Hayunas kHura.
http://economist.mrsu.ru/info/kaf statistic/poleznie_ssilki.html
[Tone3Hbie CCHUIKM Ha CAMThI, HA KOTOPBIX NPUKIIATHOW SKOHOMHUCT MOKET HANTHU TAHHBIE JIJIS
HUCCIIEIOBAHUMN.
http://www.feweb.vu.nl/econometriclinks/slinks/
Ha sTom caiite nmeetcst 60J1bI110€ KOJUYECTBO CCHIJIOK Ha Pa3IMYHbIE HHTEPHET-PECYPCHI,
MOCBSIIICHHBIC U3YYCHHIO, pa3pab0oTKe U MPUMEHEHUIO IKOHOMETPUUECKUX METO/IOB

http://Ims.ranepa.ru

6.6. IHBIE UCTOYHUKU.
He npenycmorpensl.

7. MaTepuanbHo-TexHHYecKas 0a3a, ”HGOPMALMOHHbIE TEXHOJIOTHH,
NMporpaMMHoe odecneyeHue U HH(POPMALMOHHBbIE CIIPABOYHbIE CUCTEMBI

Jlns mpoBeneHus JeKIUi He00X0uMa ayAUTOPHS C MPE3EHTAMOHHBIM 000pYI0BaHUEM,
KOMIIBIOTEP IO/ YIIPaBJICHHEM oleparroHHoi cuctembl Windows ¢ goctyrnom B MHTEpHET U
yCTaHOBJICHHBIM TporpaMMHbIM obecrieuennem Microsoft Office (Word, Power Point, Excel) u
Adobe Reader.

Jns  nabopaTopHBIX 3aHATHA HEOOXOIUM KOMIBIOTEPHBIM Kiacc, OCHAIIEHHBIN
KOMITBIOTEPAMH TI0]] YIIPABICHUEM OllepaonHou cucremMoit Windows ¢ gocrymom B MHTEpHET
U YCTaHOBJICHHBIM TMPHKJIAIHBIM IPOrpaMMHBIM obecrieuenreM Econometric Views (Bepcuu He
ke 8), Stata (Bepcum ne Hmxke 10), Microsoft Office (Word, Power Point, Excel) u Adobe
Reader. Kommbiotep npenomaBaress, TOMOJHUTEIBHO, TOKEH ObITh OCHAIICH MIPOEKTOPOM.
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http://www.census.gov/ipc/www/idb
http://www.econ.kuleuven.be/gme/data.htm
http://economist.mrsu.ru/info/kaf_statistic/poleznie_ssilki.html
http://www.feweb.vu.nl/econometriclinks/slinks/
http://lms.ranepa.ru/
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