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Pabora BbImoJHeHa Ha Kadeape npukinagHod uHGopmatuku  KeIpreisckoro
rocyJapCcTBEHHOTr0 yHUBepcuTeTa um. M. Apabaena.

HayuHblil pyKOBOIMTE/Ib: Kypmanotex yyay TamanTOek, TOKTOpP TEXHUYECKHUX
HayK, MPOpEeKTop Mo yuyeOHoM padore Keipreizckoro
roCy/IapCTBEHHOTO yHUBepcutera uM. M. Apabaesa.

O¢uuuaabHblie onmoHeHThl:  AOabuiiaeB  Mykam  IOnycaameBu4, JIOKTOp
TEXHUUYECKHUX HayK, npodeccop kadeapbl NpUKIaIHON
MH(POPMATUKH MHCTUTYTAa HOBBIX WH(OPMAIIMOHHBIX
TEXHOJIOTHI Keipreizckoro rOCYJapCTBEHHOIO
yHuBepcurera uM. M. Apabaesa

CyaranoB PaiibiMOex KacbiMoBMY, KaHIuJatT
(hbU3UKO-MaTEeMaTHUYECKUX HayK, JIOLIEHT,
PYKOBOJIUTENH Otnenenust KOMIIBIOTEPHOM
umkeHepur, Keipreiscko-Typenkuii  yHHBEPCUTET
Mamnac

Beaymasi opranusamnusi: Kadenpa IpUKJIATHAS uH(popMaTHKa "
nporpaMMHUpoBaHusi  Tapa3ckoro  peruoHaIbHOIro
yauBepcurera uMm. M.X. J[ymatu, PecnyOnuku
Kazaxcran (HO2T7AS, r.Tapa3, yn.CyneiimeHosa, 7)

3ammra quccepraiun coctoutcs 29 mapra 2024 roma B 14.00 yacoB Ha 3aceaHuH
nuccepraimonHoro cosera I 05.23.689 no 3amuTe auccepTanuii Ha COUCKAaHUE YUYCHOU
CTeNeHW JOKTOpa (KaHauaaTra) TEXHUYECKUX HayK M KaHaujgata  (U3MKO-
MaTeMaTH4YeCKuX HayK npu KbIprel3ckoM rocyJapCcTBEHHOM yHHUBepcuTeTre umeHu M.
ApabGaeBa u KbIpreI3cKOM TOCYIapCTBEHHOM TEXHUYECKOM YHUBepcUTeTe uMeHu M.
Pa3zakoBa mo aapecy: 720026, r. bumikek, yn. Pazzakoa 51-A, koudepenir-zan KI'Y um.
. ApabGaega.

NnentrudukainOHHBINA KOJT OHJIAMH TPAHCISAIMY 3alTUThHI TUCCEPTALINH:

https://vc.vak.ka/b/d05-xy8-8iw-xsw

C nucceprammeil MOXHO O3HAKOMUThCS B OubOnmuorekax  KbvIpreizckoro
rocyaapcTBEHHOTo yHuBepcuTeta um. M. ApabaeBa (720026, r. bumkek, yiI.
. Paz3akoBa, 51-A) u KbIprbI3cKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA
uM. U. PazzakoBa (720044, r. bumkex, np. Y. AlitmaroBa 66) u Ha caiite HAK
Keipreizckoit Pecyonuku (https://vak.kg).

ABTtopedepar pazocnan 28- ¢pespans 2024 roga

YueHslil cekpeTapb
JMICCEPTALIMOHHOTO COBETA,
K.(b.-M.H. Acanb6ekona H.O.


https://vc.vak.kg/b/d05-xy8-8iw-xsw

OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTh TeMbl. [Ipy TOCTPOCHHM SKOHOMETPHUUECKUX MOJIeen
UCIIOJIB3YETCSI BHIOOPOUHBIA METOJ, T.€. KOHEUHOE€ MHOXECTBO CTATUCTHUYECKUX
JIAHHBIX HCCIIEIyEMBIX MEPEMEHHBIX, K TOMY K€ SKOHOMHUYECKHE IMEPEMEHHbBIC
SBJISIIOTCS.  CIIyYallHBIMU BEJIMYMHAMM, TAaKKE B 3aBUCHUMOCTH OT TMOCTaHOBKH
3a/1a4d, B MOJICJIM YYUTHIBAIOTCS HE BCE HE3aBUCUMBIE TIEpEeMEHHbIE U T.J. B cuiy
ATUX MPUYUH TIOJYyYCHHE KAYECTBEHHBIX MOJCICH SBIECTCS BaXHBIM MOMEHTOM
B JKOHOMETPHYECKOM MOJEIUPOBAaHUU. TOIBKO Ka4eCTBEHHAs MOJC/Ib MOJXKET
OBITH MCIIOJIb30BaHA JIJIsl aHAJIM3a U TPOTHO3UPOBAHUS.

B nanHolt paboTe aHamM3UpPOBaHBI HEKOTOPBIC MPOOJIEMBI, BIMSIOIMIMEC Ha
KaueCcTBa PErPECCUOHHBIX MOJIeiel: OOHApYKEHUE U YCTPAHEHHE aBTOKOPPEISIUN
octaTkoB. [Ipennaratorcs mpeasioKeHus aBTopa Mo yKa3aHHbIM ITpobJieMam.

Kpome TOro, Hammuue MYJIbTUKOJUTMHEAPHOCTH BO MHOXKECTBEHHBIX
MOJIENISX TaKXKe SIBISICTCS MPOOJIEMOI B MOCTPOSHUH YKOHOMETPUYECKUX MO/IETICH.
B nmaHHONM JauccepTaliy  TIHIATEJIBHO HCCIEIOBAaHBI MOAOOP HE3aBUCUMBIX
MEPEMEHHBIX MHOKECTBEHHBIX PETPECCUOHHBIX MOJENEH, MPOBEpKa KaueCTBa ITUX
Mozenelt u chopMyIUPOBAHBI IPEAJIOKEHHUS 110 PEIICHUIO HEKOTOPHIX MPOOJieM B
MIOCTPOCHUH MHOTO(AKTOPHBIX MOJIeNIel B YCIOBUIX MYJIbTUKOJUIMHEAPHOCTH.

N3BECTHO, YTO CBOMCTBA OLICHOK KOHOMETPUYECKUX MOEIEH, MOJTyYEHHBIX
METOJIOM HAaWMEHBIIIMX KBaApaTOB, JOCTAaTOYHO CHJIBHO 3aBUCST OT CIy4alHOU
COCTABJISIIOIIEH MOJIEH, TTOATOMY MPUCTAIbHOE BHUMAHUE YJICJISIETCS MMOBEJCHUIO
CJIy4alHOTO WICHA MOJICIIH.

CBsi3b  TeMbl  JUCCEPTAIMM €  TNPUHOPUTETHBIMH  HAYYHBIMH
HANPABJIEHUSIMU, OCHOBHBIMM HAaY4YHO — HCCJI€J0BATEIbCKUMH PadoTaMu.
HuccepranionHas paboTa BBINOJHEHA B COOTBETCTBMM C IIJIJAaHOM HAy4HO-
uccienoBarenbckux padbor kadeapsl «llpuknannas uapopmatukay KI'Y um. H.
Apabaega.

Heau u 3agaum ucciaenoBanms. Llensro nccineqoBanus SBISIETCS pa3BUTHE
METOJI0JIOTUN DIKOHOMETPUYECKOTO MOJICTUPOBAHUS IO METOJIaM IPOBEPKH U
MOJTYYEHUs] Ka4eCTBEHHBIX Mojienied. JIJisi TOCTUXKEeHHST TTOCTaBJICHHOM 11eNu ObLIN
MOCTABJICHBI CIEAYIONIUE 3a/1a4UU:

1. HccnenoBaTh METOIbI IPOBEPKU MO OOHAPYKEHUIO aBTOKOPPEISALUU
OCTaTKOB MOJIEJIH U Pa3padoTaTh CBOM MPEAIOKEHNUS;

2. HccnenoBaTh METOBI N0 YCTPAHEHUIO aBTOKOPPEISIIUN OCTATKOB U
pa3paboTaTh CBOM MPEI0KECHHUS;

3. HccnenoBath MeTOAbl MO MOAOOPY HE3aBUCHUMBIX IMEPEMEHHBIX
MHO>KECTBEHHBIX PETPECCHOHHBIX MO 1 pa3paboTaTh CBOU MPEIIOKEHHUS,

4. HccnenoBaTh  TOCTPOCHUS MHOKECTBEHHBIX  PErPECCHOHHBIX
MOJIeJIeH B YCIOBUSAX MYJIBTHKOJTMHEAPHOCTHU U pa3padoTaTh CBOM MPEATIOKEHUS;

S. Pa3paboTaTh aBTOMATU3UPOBAHHYIO CUCTEMY MOCTPOEHUS

PErpecCUOHHBIX MOJIEIIEH.
HayuyHasi HOBH3HA NOJIyYeHHBIX pe3yJbTaToB. [loiydensl ciemyroiiue
pE3yNbTaThl UCCIAEAOBAHMS:



1. Pa3zpaboTan HOBBI TECT 1O OOHAPYKEHHUIO aBTOKOPPEISIUU OCTATKOB
MOJCIIH.

2. [IpenoxxeH HOBBIM MOJAXOA MpU BBIOOpPE 3HAYCHHUS Kod(pduireHTa
aBTOKOPPEISILMU MEXAY OCTaTKaMu INpU IPUMEHEHUU AaBTO PETPECCHOHHOIO
npeodpazoBanust AR(1) a1t ycrpaHeHHs! aBTOKOPPEISAIUNA OCTaTKOB,;

3. [IpennaraeTcss HOBBIMI MOAXOJM MNpU  BBIOOpE  HE3ABUCUMBIX
IIEPEMEHHBIX BO MHOJKECTBEHHBIX PETPECCHOHHBIX MOJEISIX B Clyyae
HECOBIIAJICHUS 3HAKOB MApHBIX KOA(D(HUIIMEHTOB KOPPENALUU U COOTBETCTBYIOIINX
YaCTHBIX KOA((ULIMEHTOB KOPPEISAIUY;

4. [Ipennaraercs HOBBIM TOAXOZ JUISl ONPEACIICHUS BIMSHUA KaKIOU
OOBSCHSIONIEH TMepeMEeHHOW Ha 3aBUCHUMYIO TEPEMEHHYI0 MHOXKECTBEHHBIX
PErpecCUOHHBIX MOJIENIEN B YCIOBUSX MYJIbTUKOJJIMHEAPHOCTH;

S. Pa3pabotana aBTOMaTH3WpoBaHHAs WH(POpPMAUMOHHAs  CUCTEMaA
IIOCTPOEHUSI PETPECCUOHHBIX MOJENEH, BKIIOYAKONas IOJHOE HCCIECIOBAaHUE
KauecTBa MOJENEH.

IIpakTH4yeckass 3HAYUMOCTH MOJYYEHHBIX PpPe3yJbTaToB. [losydueHHBIE
pe3yibTaThl, INPUMEHSEMbBIE IPHU HCCICHOBAaHUU KauyeCTBA HKOHOMETPHUYECKHUX
Mojieel, CrmocoOCTBYIOT —YIYUIIEHUIO KadyecTBa MOJENEH, YBEIMYMBAIOT
BO3MOYKHOCTH IOJYUYEHUS aICKBaTHBIX MOJIEIIEH.

Pa3zpaboranHas aBTOMaTU3UpOBaHHAsI CUCTEMa MOCTPOEHUSI PETPECCUOHHBIX
MOJIeJIel TO3BOJISIET MOCTPOEHUE M UCCIEIOBAaHHWE KadecTBa OJHO(PAKTOPHBIX,
MHOTO()AKTOPHBIX, HEJIMHEWHBIX PErPECCUOHHBIX MOJIETEH, a TaKXKe MOJENEH ¢
IPUMEHEHUEM BpPEMEHHBIX PSIOB C CE30HHBIMM KosieOaHusamHu. Ha paHHyIO
cucrteMmy nonydeHo cBuaeTenbcTBO Ne 410 14 uronsa 2016 r. B I'ocygapcTBeHHOU
nateHTHoi ciyx0e KP. Jlannas cucrema BHeapeHa B yueOHsIi nporecc KI'TY um.
H. Pa33akoBa, MOATBEPKAAETCA AKTOM BHEIPEHHUS.

IKOHOMMYECKast 3HAYUMOCTh MOJIY4YeHHBIX pe3yJIbTATOB.
OKOHOMHYECKAsi 3HAYUMOCTh IIOJIYYEHHBIX PE3yJbTaTOB  3aKJIOYAETCS B
YIIYUIIEHUH KadyecTBa SKOHOMETPUYECKUX MOJENEH, YTO MO3BOJSET MOJYYUTH
MaKCUMaJIbHO JOCTOBEPHBIE PE3YNbTAThl aHAJIN3a U MPOTHO3bI IPH MPUMEHEHUN
pa3pabOTaHHBIX METOJOB, a TaKXE B IOCTPOCHUHM M TIOJHOM HCCIIEI0BaHUU
PErPECCHOHHBIX MOJIEJIe C TMOMOIIbI0 pPa3padOTaHHOW aBTOMATU3UPOBAHHOU
CUCTEMBI.

OCHOBHBIE M0JIOKEHUSI JUCCEPTANNHU, BBIHOCUMbIE HA 3AIIUTY:

1. HoBblii TecT mnmo OOHapyKEHHIO aBTOKOPPENSLUU  OCTaTKOB
PErpecCUOHHBIX MOJIEIIEH.

2. HoBoe npennoxxeHue npu BbIOOpe 3HAUCHUS KOd(hUIeHTa KOoppeasiuuu
MEXIy OCTaTKaMH p TpHU NMPUMEHEHHH aBTO PErPECCHMOHHOrO MpeoOpa3oBaHUs
AR(1) nnsa ycTpaHeHHs] aBTOKOPPEISILIMM OCTATKOB;

3. HoBoiit NOJIXO0J TMpU BBIOOpE HE3aBUCHMBIX MEPEMEHHBIX BO
MHO>KECTBEHHBIX PETPECCHOHHBIX MOJENSIX B CIIy4a€ HECOBIIAJIEHUS 3HAKOB
HapHbIX  KO3(PUIMEHTOB  KOppEIsIIMM U COOTBETCTBYIOIMX  YAaCTHBIX
K03 UIIUEHTOB KOPPETAINH;



4. Tlpenmaraercss HOBBIM MOAXOJ MOJEIUPOBAHUS JJIsl  ONpEACICHUs
BIUSIHUA KaXJIOH OOBSACHAIONICH MEpEeMEHHOM Ha 3aBUCUMYIO IIEPEMEHHYIO
MHOKECTBEHHBIX PErPECCUOHHBIX MOJIETIEH B YCIOBUSAX MYJIbTUKOJIIMHEAPHOCTH;

5. ABTOMaru3WpoBaHHas  HUHPOpPMAllMOHHAsE  CUCTEMa  IOCTPOECHUS
PErpeECCUOHHBIX MOJIETIEN.

JInuHbIA BKJIAJ JAUCCEPTAHTA COCTOUT B NPOBEACHUU CAMOCTOATEIBHBIX
UCCIICOBAHUM, B TMIOJYYCHHMM HAYYHBIX pe3yJbTaTOB, UX aHalIu3e U
(GOpMyIMpOBaHWK OCHOBHBIX BBIBOJIOB, pa3pabOTKE aBTOMATHU3UPOBAHHOM
CUCTEMBI ITOCTPOECHUS PETPECCUOHHBIX MOJEIEH.

AnpoGanus AUCCePTALUMOHHON PadoTbl. OCHOBHBIE PE3yJIbTAThl PaOOTHI
JOKJIaIBIBAITUCH U 00CY>KTAJTMCh HAa HAYYHBIX CEMUHApax U KOHPEPEHITUIX.

IHonHoTra myOaukanum pe3yJabraroB. [0 pe3yiapraraMm uCCIeIOBaHUN U
MOJIOKEHUSIM, OTPAKAIOIIUM OCHOBHOE COJACPXAHUE JTUCCEPTAMOHHOW pPadOThI,
OITyOJIMKOBaHbI B 17 Hay4yHBIX paboTax.

Crpykrypa auccepranmu. Jlucceprauusi COCTOUT U3 BBEIICHHS, YETHIPEX
rinaB, 17 pucynkos, 11 Tabnui.

ABTOp BBIpa)KaeT TIIYOOKYI0 MPU3HATEIBHOCTh HAYYHOMY PYKOBOJUTEIIO
n.17.H. Kypman6ek y.T. 3a pykoBOJICTBO Hay4YHOH PabOTOM.

OCHOBHOE COAEP XAHUE PABOTbI

Bo BBeaenuu gaetcs oOmias XapakTepUCTHUKA pabOThl, JenaeTcs KpaTKul
0030p paccMaTpuBaeMbIX MPOOJEM B MOCTPOCHUH U TOJTYYEHUH KadeCTBEHHBIX
PErpEeCCUOHHBIX MO/IETIEH.

B mnepBoii riaaBe «OO030p nuTeparypsl MO MpoOJIeMaM aBTOKOPPEISIUN
OCTaTKOB M MYJIbTHKOJJIMHEAPHOCTH» JIeJaeTCs KpaTKUH 0030p JUTEpaTyphl IO
UCcCleyeMbIM  TMpoOsiemMaM  paOoThl. AHalW3 HAydHOM JUTEpaTypbl IO
HCCJICIOBAHUIO KAayeCTBA YKOHOMETPUYECKUX MOJEICH MPEACTABISET IIUPOKUM
CIIEKTP Pa3IMYHBIX MHEHHH, YTO CBHACTEIBLCTBYET O TOM, YTO €IIE MPEACTOUT
MHOTO pa®OThl B 3TOM TMOMNpPHUILNE. DKOHOMETPUUECKHE METOJbl Pa3BUBAIOTCH,
MOSIBJISIIOTCST HOBBIE METOJIBI, 3a4acTyr0 TpeOyeTcss 0Oojiee TOHKHE TOAXONbI B
KOHKPETHOU CUTYAIlUH.

PaccmoTpensl  paboOThl  pa3IMUHBIX aBTOPOB, COJIEpIKAIlME€ HAY4YHBIE
HCCJICIOBAHMS 10 npobyieMam aBTOKOPPEIAIUU OCTaTKOB u
MYJIbTUKOJIJTHHEAPHOCTH BO MHOYKECTBEHHBIX PErPECCUOHHBIX MOJICTISX.

Ocoboe BHUMaHME 3aciykuBaroT uccienoanuss M.II. basunerckoro, A.U
Opnosoni, C.A. AitBazsgna, Jlanaua C.H., Pagenko C.I'., PozenuBaiir A.K. u 1p.,
KOTOpBIE MPeJIaraloT OpUrHHAIBHBIC METOIbI YCTPAHSHUS MPOOJIEM U TOTYUYEHUS
Ka4eCTBEHHBIX Mojieield. B uX wucclienoBaHUsIX TakKe MpearaloTcss CBOMU
MOIXO/BI TT0 OOHAPYKEHUIO U YCTPAHEHUIO aBTOKOPPEISIIUU OCTATKOB, a TAKKE
perieHue mpoodIeM MyJIbTHKOJUTHHEAPHOCTH BO MHOYKECTBEHHBIX MOJICIISX.



Cpenu KbIPTbI3CTAHCKUX YYEHBIX MOKHO OTMETHUTH paboThl buitbocynosa b.
N., Jlykamosoii W.B., KeigsipameBa C. 10 HCCIEAOBAHUIO SKOHOMHKH
KbIpreizctana ¢ npuMEeHEHHEM SKOHOMETPUUYECKOTO MOJICIIMPOBAHHS.

Bropas rinaBa «Mertogojioruss 1 MeToAbl HccaeaoBaHus». [IpuBencHbI
OCHOBHBIE METOJIOJIOTMM IO pPa3pad0TKEe SKOHOMETPUUECKHUX MOJeNeH U
HCCIICIOBAHUI0 WX KadecTBa. OmucaHbl TPAJUIMOHHAsT M  COBpPEMEHHAas
METOHOJOTUA  SKOHOMETPHKH. Takxe  TpUBEICHBI  OCHOBHBIE  BH/IBI
AKOHOMETPUUYECKHUX MOJICIIEN U METOJIbI IOCTPOCHHUS PErPECCUOHHBIX MOJIEIIEH.

Tperbss rnaBa «McciienoBaHue aBTOKOPPEJSHHUA OCTATKOB MOJEJIH,
reTepoCKeJACTUYHOCTH U MYJIbTHKOPPEJIHMPOBAHHOCTH BO MHOKECTBEHHBIX
perpecCHOHHbIX MOIEJISIX).

DKOHOMETPUYECKUE MOJIEIU CTPOSTCA C MCIOJIb30BAHUEM OTPAHUYEHHOTO
KOJIMYECTBAa  3HAUYCHHM  UCCIEAYyEMBbIX  IEPEMEHHBIX, T.€.  BBIOOPOUYHOMU
COBOKYITHOCTH, U OHU SIBJISIFOTCS] SMIIUPUYECKUMHU WJTA OLICHOYHBIMU.

Oco6o0e BHUMaHHE YACIAETCS TUHEHHBIM PErPECCHOHHBIM MOJIEISAM, TaK Kak
OOJILIIMHCTBO HEJIWHEWHBIX MOJIEICH CTPOUTCS C IMPHUBEICHUEM UX K JUHEHHOMY
Buay. IlycTh paccMarpuBaeTCsl 3aBUCUMOCTh MepeMeHHON Y OT M HE3aBHUCHUMBIX
MIEPEMEHHBIX X=(X1,X2, ...,Xm). Teoperuueckass MOCIIb JMHEHHON PErPECCHH
UMEET BUJI;

Y =B, +BX + B X, o+ B X, e (1)
rae Y- 3aBucuMasl nepeMeHHasi; X, X,, .., X, - He3aBUCUMbIE€ [IEPEMEHHBIE, & —

m

ciaydaiiHas omwubOKa perpeccuu; p,,pS,,..5, — KodbpuuueHtsl perpeccuu, S,, —

CBOOOIHBIN YJIEH.
BMmecTo Teoperndeckoi muHelHoM perpeccuonHoi monenu (1) ctpoutest eé
OILICHKA - OYMIIUPHYECKAsT PETPECCUOHHAS MOJICIIb !
Y =b, +b X, +b,X, +..+b X  +e (2)
Jlnst moctpoenust Mojeau (2) MpUMEHSIETCS METOJl HAMMEHBIUX KBaJIpaToB,
CyTh 3TOr0 METOJa 3aKJIF0YaeTCS B MHHAMH3AIMKA CYMMBI KBaJIpaTOB OCTATKOB
MOJIEIIH:

Q=Y¢ =Zn:{yi —(b0+ibjxij)} — min (4)

[Toy4uennsie pu 3ToM Kod3pdurmentsr by,b;,b,,..,b, sBasorcs onenkamu

COOTBETCTBEHHO [y, f1, P2 .... fm . A0 nanpHelero anammsa perpecCuOHHON
MOJICITH UCTIOJb3yeM CIICIYIOIIHE MPEATOI0XKEHUS 00 OTKIOHCHUSAX IS JIF0OOTO
X:

1. MaTemaTrueckoe OXXHJIaHWE OTKJIOHESHUH MOJCIIM PaBHO HYIIIO JUIS BCEX
HaOmronenuit: M(e;)=0.

2. YcioBre TOMOCKETACTUYHOCTH - JUCHEPCUS OTKIOHECHUH IMOCTOSHHA |
OIMHAKOBa JUI Beex Habmomenuit: D(e)= D(g) = o®, i,j=1,...,n.

3. OrcyTcTBHE aBTOKOPPEISIUN OCTATKOB MOACIH: L, = Ompui=j.


https://bigenc.ru/c/zavisimaia-peremennaia-c24e6f
https://bigenc.ru/c/sluchainaia-oshibka-57dc68
https://bigenc.ru/c/koeffitsient-0ee55b

4, CnyualiHple OTKJIOHCHHS MOJENM HE 3aBUCAT OT OOBICHSIONMNX
MCPEMCHHBIX: 0,y =0.

S. Mopens SBI€TCS TMHENHON OTHOCUTENBHO NIEPEMEHHBIX.
6. OcTaTKu MOJENN &, HOPMAIILHO PaCIpPEEIICHBI.

VYcenosus (1) — (4) HaszpiBatoTest yenoBusiMu ["aycca — Mapkosga.

Jns uccnenoBaHus Ka4eCTBA SKOHOMETPUUECKUX MOJIEIIEH, T.€. BBIIIOJIHEHUS
ycioBuii ["aycca — MapkoBa, IpOBOASTCS CleayIonue paboThI:

- TpOBEpKa CTAaTUCTHYECKOW 3HAYMMOCTH  CBOOOJHOTO  WIE€HA W
K03 (UIIMEHTOB PETPECCHH;

- IpoOBepKa OOUIEro KayecTBa MOJAECIIN;

- IpPOBEpKa HAIMYMS WIH OTCYTCTBHUS aBTOKOPPEISLIUUA OCTATKOB;

- IpOBEpKa IIOCTOSHCTBA TUCIIEPCUN OTKJIOHEHHU, T.C.
TOMOCKEIACTHYHOCTH.

JIJ1s1 MHOKECTBEHHBIX JINHEWHBIX PETPECCUOHHBIX MOJIENIECH H00aBIsSETCS eIl
BBITIOJIHEHUE YCIIOBUSI - OTCYTCTBHE MYJIbTUKOJUIMHEAPHOCTH OOBSCHSIOMINX
MEPEMEHHBIX.

B nanHoil paboTe paccMaTpuBarOTCsS BOMPOCHI MOCTPOCHUS KaueCTBEHHBIX
SKOHOMETPUYECKUX  MOJENEH, Takue, KaK aBTOKOPPENALMS  OCTaTKOB,
MYJIbTUKOJTUHEAPHOCTh.  Omnucanbl TpoOJeMbl  aBTOKOPPEISAIMH  OCTaTKOB
MOJENIN, METOAbl MX OOHapyXE€HHs W  YCTpPAaHEHUS U npoobiema
MYJIbTUKOJUTMHEAPHOCTH  HE3aBUCHMBIX TEPEMEHHBIX BO  MHOYKECTBEHHBIX
PErpecCUOHHBIX MOJIEIISAX, METO/IbI UX YCTPAHEHHUS.

IIpobaembl aBTOKOpPeJISIUN 0CTaTKOB MO/IeJIH. OcraTtku
HPKOHOMETPUUYECKUX MOJIEJEH &  colaepXaT MHOTO MH(pOpMaluu: OLIUOKY
crienuuKaIyu MOIeJId, HETOYHOCTh U OTPAHUYEHHOCTh CTATUCTUYECKUX JTAHHBIX
UCCJIETyEMbIX EPEMEHEHHBIX U T. .

Kak ormeueHo BbiIe, OqHUM U3 ycinoBui I'aycca — MapkoBa, BBIIIOJIHEHUE
KOTOPOr0 HEOOXOAUMO JJisi SKOHOMETPUYECKHX MOJEINIEH, SIBISIETCS OTCYTCTBHE
aBTOKOPPEJSALUU OCTATKOB &i. OTKIOHEHUS SMIUPUIECKON MOIETT 0003HAYaI0TCs
4yepes €j U OHU SBJISIIOTCS OLICHKAMM &;,

OOnapy:keHue  aBTOKOpPpeJSIMU  OCTAaTKOB. J[ns  oOHapyxkeHus
aBTOKOPPETSIIMU OCTATKOB, Ha TMPaKTUKE 4Yalle HCHOoNb3yloT Tect JlapOuna-
YorcoHa. Ho 3TOT Te€CT MMEKOT CBOM HEHOCTATKHU: OH NMPUMEHUM TOJIBKO IS
Mozenied co CBOOOAHBIMM YJI€HAMH; OCTATKH TMOIUYUHSIOTCS K HUTEPALMOHHON

cxeme - &t = Pl Tl , AMCIOTCsI 30HbI HCOIIPECACICHHOCTH.

Jpyroif MeTOl - METO/ PSAIOB UCIIONB3YETCS ISl TIOMYYeHHsST 00JIee TOUHBIX
pE3yNbTATOB.

Tect bpeyma — lonadpu ucnons3yercs mpu OOJBIIUX BBIOOPKAX M B
OCHOBHOM JUISI aBTOPETPECCHOHHBIX MOJENEH, MO3TOMY B JaHHOW paboTe He
paccMaTpuBaeMm.

IIpensioskenne auccepTaHTa MO OOHAPY:KEHUI0 ABTOKOPPEJIALHH
oCcTaTKoB. JluccepTaHT mpenjaraeT MCIHOJIb30BaTh BBHIOOPOUYHBIA KO3 duIMeHT
KOPPEJSIIIAA MEXITYy COCETHUMH OCTaTKaMH JiJIsi OOHAPY>KEHUS aBTOKOPPEIISIINU:



cunutas, uto M(ej)=0. Dt KO’PQPUIMEHTH HA3BIBAIOTCS KOIPPHUIMEHTAMA
aBTOKOPPEISAIUU OCTATKOB IIEPBOT0 MOPSIKA.
JleicTBUTENBHO, €CIM  J10Ka3aTb CTAaTUCTHUYECKYI0 3HAYUMOCTb  WJIU

HE3HAUYUMOCTb TEOPETHUYECKOro Ko3(ppuIneHTa aBTOKOPPEISALUN OCTaTKOB 0,

i

OLIEHKOH KOTOPOrO SIBJIIETCS SMIUPUUECKUN KOI(D(ULMEHT aBTOKOppesauuu I, ,

TO MOXHO OTBETHUTH Ha IIOCTaBJICHHBIN BOIIPOC.

HpI/IBCI[eM TCOPCTUUCCKYID YaCThb J3TOro IPCAIIOIIOKCHHUA. HpOBepHeTC}I
CTaTUCTUYCCKAA 3HAYHNMOCTDH BI)I60p0LIHOFO KOB(b(bI/IHI/IGHTa Koppeisinuu MCEKIY
OoCTaTKaMH MOJCIIH. HJ’IH 9TOro MpoOBCACM HUCIIBITAHHC CJIGIIYIOHICI;’I T'UII0TC3bI IIPH
YPOBHE 3HAYUMOCTH O.

Ho: Mexay octaTkaMu HET KOPPEIUPOBAHHOCTH, T.€. P4 = 0.

Hi: Mexy octaTkaMH MOJIEIIH CYLIECTBYET JIMHEeHHas CBsi3b: 0;; 4 # 0.

Kak nM3BECTHO, UCIBITAHUE NAHHOW THIIOTE3bl MPOBOAMUTCSA C MOMOIIbIO T —
KpUTEPUSL. [IpoBepouHast cTaTUCTHKA:

r2. -(n—m-1

(= [fua(omoD (6)
(1_ ri,i—l)

rie N — o0beM BBIOOPKH, M — YHCIO HE3aBUCHUMBIX IEPEMEHHBIX MOJICIIH.

CpaBHI/IBaH 3Ha4YCHUC HpOBCpO‘IHOﬁ CTaTUCTUKHU C KPHUTHYCCKUM 3HaAa4YCHHUECM
cacjiacM BbIBOJBI:

toz/2;n—m—l ’

-npu t<t,, ., NpUHUMaercs FHy, T.e. p,,, =0, MEKIAY OCTaTKAMU HET
KOPPEIMPOBAaHHOCTH.
-opu t>t,,, ., HOpuHUMaercs fi, T.e. p., #0, COCENHUE OCTATKU

KOPPEIUPOBAHBI MEXKITY COOOIA.
-Kpome toro, mpu  I;;_; =0, MOXXHO TOBOPHUTH O HAIUYUH TOJIOKUTEIBHOM

ABTOKOPPEIALUH, a TPH I, , <0 00 OTpUIATENBHON aBTOKOPPEIALNY.

N3noxxeHHbld crnocod ObUT MPUMEHEH Il OOHAPYKEHHSI aBTOKOPPEISIUU
octatkoB Tipu mojenupoBanun BBII B 3aBucumMocTr 0T 06beMa MPOMBIIIIIICHHOM
MPOIYKIIMA ¥ MHBECTUIIMNA B OCHOBHOW Kamutai ¢ nanHeiMu KP 3a 2000 — 2019
IT., TP MOJEINPOBAHUU CpeAHel BeaumunHbl 3apadotHoi miatel B KP 3a 2000 -
2019 rr., Takxke NpU MOJEIUPOBAHUM PACXOAOB HA NUTAHHE OT JIUYHBIX
pacnionaraemMbeix 0xoa0B ¢ manHbiMA CIHIA wu gp. TlomydeHHble pe3ylbTaThl
MPUMEHEHUS ITOTO Croco0a W pe3ysbTaThl CPABHEHHUS C U3BECTHBIMU METOJIAMH,
IIpUBEICHBI B TabmuIe 1.
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Tabmuma 1 — CpaBHeHHE pe3ylbTaTOB MPOBEPKH ABTOKOPPEISIIMN Pa3HBIMU
meromnamu s mogneneit BBII (KP) u pacxomoB na mwuranme (CHIA) mocne
yCTpaHEHUS aBTOKOPPEIISAIIH

MeTtonanl Monens Pe3ynbTaThl Mogens pacxo10B PesynbTaThl
BBII (KP) OOHapy KEHHS Ha Ha NUTaHUE oOHapyKeHUs
ABTOKOPPEIALINU (CIA) ABTOKOPPETSALINHT
OCTaTKOB OCTaTKOB
Tect DW =1.88, ABTOKOppEIISITUS DW=1,428, ABTOKOppEIISIIHS
HapOuna- di =1.05, OTCYTCTBYET di=1.18, OTCYTCTBYET
Yorcona dy=1,53 dy =1,401
Merton psiioB k=10, ABTOKOppennus k1 =6, k2=16, ABTOKOPpEISAIHA
ki= 6, ko= 16 OTCYTCTBYET k=10 OTCYTCTBYET
ITo mammemy | rij1= 0.105, | ABTOKOppeNAIUs ABTOKOppEsIus | ABTOKOPpEIAIUS
MPEUIOKEHUTO o=0.05, OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
t=0.44,
tepum=2,11

Kpome Toro, sxcriepuMeHTaaIbHbIM IyTEM JI0Ka3aHO, YTO TIPU OOHAPYKEHUU
aBTOKOPPEJSLMU OCTAaTKOB ¢ MOMOLIbI0 Tecta JlapOuHa — YOoTCcOoHa M METoa0M
psAnoB, 3TOT (aKT TakKe OOHAPYKMBAET C MPUMEHEHUEM TecTa Kod(hduimenrta
xkoppemsiuuu I ;. IIpuBeneM pesysbTaTel IPOBEPKU Ul MOJENM PAacXOJ0B Ha

nutanue ¢ qanabivua CIIIA 10 ycTpaHeHHs aBTOKOPPEISIIIAN OCTaTKOB (Tall. 2).

Tabnuna 2 - CpaBHeHHE pPe3yabTaTOB MMPOBEPKU aBTOKOPPEIALINN PAa3HBIMU
METOJIaMU JIJIs MOJIEJIN pacXoJ10B Ha nuTanue a0 ycrpaHeHus e€ (CIIA)

Meronsl Mopnenb pacxo10B Ha Pe3ynbratel 0OHapyxeHus
[Turanue (CILIA) aBTOKOPPEISIUN OCTaTKOB
Tect [lapOuna- DW=0.778, HmeeTcst mOnoXKUTENbHAs aBTOKOPPEALUs
Yorcona di=1.201, dy =1,411
Meton psioB k1l =7, k2=17, k=6 MMmeeTcst ONnoKUTENbHAs aBTOKOPPEIILUs
[To namemy rii.2 =0,597, t = 3,33, Nmeetcs nonoxuTenbHas aBTOKOPPEIISIIHS
MPEITI0KEHUIO txpum = 2,093, a = 0,05

Teneps paccmorpuM  pe3ynbTarsl mist mojenu BBII ¢ manneiMmu KP 1o
yCTpaHEHHUsI aBTOKOPPENSAIMU OCTAaTKOB, OOHapy»eHHoro mo tecty JlapOuna —
Yorcona (tadi. 3).

Ta6nuna 3 - CpaBHEHHE pe3yJIbTATOB TPOBEPKU aBTOKOPPEIISAIINH Pa3HbIMU
merogamu st Mogenu BBIT (KP) no ycrpanenus e€

Meronsl Mopnens BBII Pe3ynbTaThl 0OHapyXKEeHUs
(KP) ABTOKOPPEIUISIIUN OCTATKOB
Tect lapOuna- DW =1. 149 Curyauust HeONPEAEIEHHOCTH
Yorcona di=1.05, d, =1,53
MeTton psiioB k1l =6, k2=17, k=8 ABTOKOppENSIHNS OTCYTCTBYET
Ilo Hamemy rii-1 =0,364, t=1,61, ABTOKOppENALNsS OTCYTCTBYET
MIPEIIOKEHUIO txpum = 2,11, oo = 0,05
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[IpuBeneM pe3ynbTarTbl MPOBEPKM HAJUYMS aBTOKOPPEISLUMU OCTATKOB IPHU
MOJICIMPOBAHUU CpeliHel 3apaboTHOM maThl B KP Tpemst meTtonamu B Ta0:1. 4.

Tabmuna 4 - CpaBHEHHE peE3yJIbTATOB IPOBEPKU ABTOKOPPEIALMH Pa3HBIMU
METOJIaMH JIJIsE MOJIEIN CpeHel 3apaboTHoM miatsl (KP)

Mertobl Mopenp  cpenHeir  3apaboTH Pe3ynbTaThl 0OHApYKeHUS
mnatel B KP aBTOKOPpPEIALIMU OCTATKOB
Tect [lapOuna- DW =1. 569 Curyauust HeONPEAEIEHHOCTH
Yorcona di=1.026, d, =1,669
Mertopn psiioB ki =6, ko=16, k=7 ABTOKOppeNALuss OTCYTCTBYET
[To nHamemy rii-1 =0,206, t = 1,61, txpum = | ABTOKOppensinus OTCYICTBYET
MIPEJIIOKEHUIO 2,12,  =0,05

Kak BuaHO, pe3ynpTaThl MPOBEPKH MO OOHAPYKEHUIO aBTOKOPPEISAINH
OCTaTKoOB 1O TecTy JlapOouHa — YoTcoHa, METOAY PSAIOB U IO MPEAIOKEHHOMY B
JaHHOW pPaboTe METONy COBNAJAIOT, KPOME CHUTYyallud HEOIPENEICHHOCTH I10
Hapbuny — YorcoHa.

OmHOMt W3 TPUYUH TAaKOTO HECOOTBETCTBUS MOTYT OBITH JOMYIICHUSA,
CIeJIaHHbIE I ONpPEJETIeHUs TpaHull 00JIacTel MPUHATHSA, OTKIOHEHHUS HYJIEBOU
TUIIOTE3bl U HAIMYUS 30H HEONPEIEICHHOCTH 10 TecTy Jlapouna — YoTcoHa.

[IpoBeneHHbIE HCCIIEIOBAaHUS TOKAa3bIBalOT, YTO MPEAJIOKEHHBIN MeToA
OOHapy)XeHMsI ~ aBTOKOPPEJSILIMM ~ OCTaTKOB  PErPECCHOHHBIX  MOAENEH ¢
IpUMEHEHUEM KO3 PUIIMEHTa aBTOKOPPENIALINNA OCTATKOB, MOKET IPUMEHSATHCS Ha
IPaKTHKE.

YcTpaHeHue aBTOKOpPpPeISIIMU  OCTATKOB Mojaenau. J[ns ycTpaHeHus
aBTOKOPPEJSLMU OCTaTKOB MOJIENIM CHauaja CIeAyeT MPOBEPUTH CIELH(PUKALMIO
MOJIeNId, MO0 YBEIMYUTh O0BEM BBIOOPKH, YTOUHUTH 3HAYEHHUS JaHHBbIX. Eciu
TaKHWe TMPOCTHIE CIIOCOOBI HE YCTPAHUT aBTOKOPPEIAINIO, TO MPUMEHSETCS aBTO
perpeccuoHHas cxema nepBoro nopsinka  AR(1).

Jlnst npuMepa BO3bMEM MAapHYIO JMHEHHYIO PETPECCUOHHYIO MOJIENb:

yt:b0+blxt+etl (7)
CocTaBuM Takoe K€ ypaBHEHHUE WIS Y ;!
V=P Yea =Dy A= p)+b - (X, —p- %)+ (& —p-e4). (8)
BBens o0o3naueHus
yt* =Ye =P Yea bg =b, -(1-p), Xt* =X =P Xy Vi =€ —0-€,,
HoJayduM: Y, =b, +b, X, +V,, Ipx 3TOM £ o03HadaeT KOI(PPHUIUEHT KOPPEISIIUH

*

0

U II0ACTaBJIAA

MEXIYy COCEIHUMH OCTaTKaMU MOJIeNIM. 3aTeM HaxoJuM b, = 1

B Moxeiab (7) momyuaeM HOBYIO Mojeiab. Ho 31ech 3HaueHHe £ HEU3BECTHO,
METO/IbI €70 OTPE/ICICHUS] PACCMOTPUM HUXKE.

IIpennoxkenne mo BbIOOPY KOIGPUUIMEHTA KOPpPEJAUUH  MEKIAY
ocTaTKaMH JIJisi aBToperpeccmoHoro mpeodopaszoBanusi AR(1). Paccmorpum
IPUMEHEHHE aBTO PEerpecCHoHHOro mpeooOpaszoBanus AR(1) B ciydae Hamuums
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aBTOKOPPETSIIUN OCTAaTKOB. JIJIsi 3TOro MOJDKHO OBITHh HW3BECTHO 3HAYCHUE p,
KOTOpOE MPUCYTCTBYET B ypaBHEHUH perpeccud (8).

JI1st HaXOXKJIeHUs 3HAUYEHMSI 9TOTO MapaMeTpa UMEIOTCSI HECKOJIbKO METOJIOB:
meroabl Xuiapera — JIy, Koxpana — Opkarra, MeToJ1 IEpBBIX pa3HOCTEH.

[To metony Xunapeta —Jly, orieHka ypaBHeHHs (8) OyaeT MpOU3BOAUTHCS JIJIs
Ka)KI0ro 3HaueHus p u3 orpeska [-1; 1] ¢ marom, Hanpumep 0,001 wmu 0,01 u ..
B xayecTBe OKOHYATEILHOTO 3HAYEHUS p OepeTcsi Takoe 3HAUCHHE p, IPU KOTOPOM
JIOCTUTAeTCS MUHUMAJIbHAS CTaHIapTHAs OMMOKA PETPECCHUH.

Koxpan — Opkart mpeanaraer HaiTH p € MOMOLIbIO aBTO PErPECCUOHHOU
CXEMBI TEPBOrO0 MOpsAKa & = ps,_, +u,. HalileHHOE TpU NOCTPOCHUU 3BTOU
by
1-p’
MOJYYMM HCKOMOE perpeccnonHoe ypaBHeHue (7). CHOBa BBIYHCIISIOTCS OMIHMOKH
MOCJICTHEH MOJICIIA, W TIOBTOPSIETCS OMHCAHHBIA MPOIECC C HOBBIM 3HAYCHUEM p.
[Ipomecc moBTOpsIETCS IO TEX IMOP, MTOKA HE JOCTUTHET CXOAMMOCTh 3HAYCHHM 10

p.

perpeccuu 3HaY€HHE p CTABUTCA B ypaBHeHHE (8), mamee HaXoAHWTCS b, =

Meton mepBBIX PAa3sHOCTEW MPEIIIONIAracT CIMUIIKOM CHJIBHOE IONYIIEHHUE,
cnenaB p==1, mo3TOMY BBIIIE [EPEUUCICHHBIE METOAbl SIBISAIOTCA OoJee
IPEANIOYTUTEIBHBIMU.

HccnenoBanue aBTopa Ha npumepe moaenuposanus BBII B 3aBucumoctn ot
o0beMa MPOMBIIUIEHHOW MPOAYKIMM W WHBECTUIMI B OCHOBHOM KamuTaj
MOKa3aJio, YTO 3HAYEHHUs p, HalJeHHbIe 1o Mertony Xuiapera — Jly (p =0,42) u
Koxpana — Opxkarra (0,41) nmoutu coBnaaarot (Tad:i. 5).

Tabnuua 5 — Onpejenenne p npyu yCTPaHEHUH aBTOKOPPEIISLIMH

Crana.omubka Crarucrtuka Hanuune aBTo-
Kpurepuit p perpeccuu Hap6una — KOppEALHUUA OCTATKOB
Yorcona (DW)
ITo Xunapery-Jly 0,42 91158-10° 1,7827 OTtcyTcTBYeET
aBTOKOppEIALUS
OCTAaTKOB
ITo Koxpany - 0,41 91161-10° 1,7725 OtcyrcTBYyeT
Opxkarty aBTOKOppEIALUA
OCTaTKOB

ITo Tecty JlapOuna-YoTcoHa, aBTOKOPPEIIALMS OCTAaTKOB UcUe3ya U IIPU P
=0,42 u ipu p =0,41, Tak kak u3 Tabauibl Japouna — Yorcona umeem - d; = 1,1,
d,=1,537, 4-d,=2,9, 4 -d,=2,463. Paznencuue odnacteit oirysaut: (0; 1,1) —
HWHTEPBAJI, B KOTOPOM UMEETCS MOJIOKUTEIbHAsI aBTOKoppesus, (2,9; 4) -
HWHTEPBAJI, B KOTOPOM UMEETCsl OTpHUlIaTeIbHas aBToKoppessaus, (1,537; 2,463) —
WHTEpBAJI OTCYTCTBUS aBTOKOppessiiuu, (1,1; 1,537) u (2,463; 2,9) - unTEepBasbl
HeomnpeaeneHHocTu. B aToM citydae cienyet BoiOpath p =0,42 ¢ HAMMEHBIINM
3HAYCHUEM CTaHJAPTHOU OMIMOKH PETPECCHH.

Ha npaktuke He Bcerja yaaeTcs YCTPAHUTh aBTOKOPPEISILIUIO OCTaTKOB
MOJICJIM ITIOC/Ie MPUMEHEHHUS aBTO perpeccroHHoro mpeoodpasoBanus AR(1). B
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KauecTBE MNpHUMEpa PacCMOTPUM MOJAEIMpPOBAHUE pacxoaoB Ha nutanue (Y) B
3aBUCUMOCTH OT JIMYHBIX pacrojiaraeMbix 10x0/0B (X) Ha npuMepe AaHHbix CIIA
3a 1959 — 1980 rr. beutn oy4eHBI CIEAYIONINUE PE3YIbTAThI:

Tabmuna 6 — Pe3ysabpTaThl IPOBEPKH aBTOKOppesiuu nocie npuMmenenns AR(1)

Crangg.ommoOka Cratuctuka Hannuwne aBTo-
Kpurepuit p perpeccuu Hapbuna — KOppEIALHUHA OCTATKOB
Yorcona (DW)
[To Xunnpery-Jly 0,62 2,412 1,385 Curyanus
HEONPEIeTICHHOCTH
ITo Koxpany- 0,62 2,412 1,385 Curyanus
Opxkarry HEOIPEJEIEHHOCTH

B cBsizm ¢ 3TUM Bo3HHMKaeT Bompoc: He BbIOpaTh JM 3HaYeHHE p He
TOJILKO NPHM MHHUMAJbHOW CTAHJAAPTHON OIIMOKE perpeccud IO MeTOMy
Xuiaapera — Jly miam mo meroxy Koxpanma — Opkarra mo cXoamMoOCTH
3HAYEHUH p, HO M NPHU OTCYTCTBHH ABTOKOPPEJSINAM OCTATKOB W IMPH
BBINOJTHEHHH JAPYIUX YCJIOBHH K Ka4eCTBY MOJEJIU?

EctecTtBeHHO, TpW J00aBlIEHWH YKa3aHHOTO YCIOBUS TIpU BbIOOpE p,
CTaH/JapTHas OIMOKa perpeccud MOXKET CcTaTh Ha HeMHOro Oousbiie. Eciau mpu
3TOM KO3(P(UIIMEHTH PETPECCUM OCTAaHYTCS CTAaTUCTUYECKH  3HAUYUMBIMU U
Ka4eCTBO MOJICJIM HE YXYAIIUTCS, TO MOXHO CJeJaTh BBIBOJ O MPaBUIBLHOCTH
TaKOT0 MOAX0/a.

Paccyxknas, takum oOpa3om, Ha MNpUMEpPE MOJCIUPOBAHMS PACXOJIOB Ha
MUTaHWE OT JWYHBIX pacnojaraembeix A0xoa0B CIIIA mosyyeHsl cieayromue
pe3yabTaThl (B JaHHOM ciydae dy =1,221, d, =1,42).

Tabnuna 7 — CpaBHeHHE 3HAYEHUH p, TTOJYUYCHHBIX Pa3HbIMH METOJAMHU

Cranp.ommoOka Craructika Hannuwme aBro-koppensiun
Kpurepuit p perpeccuu Hap6una — OCTaTKOB
Yorcona (DW)
ITo Xunnapery-Jly 0,62 2,412 1,385 Curyanus
HEOIIPeIeTICHHOCTH
ITo Koxpany - Opkarry | 0,62 2,412 1,385 Curyanmst
HCOMPCACIICHHOCTH
[To Hamemy OrtcyTcTBYET
MPEAJIOKECHUIO 0,67 2,416 1,428 ABTOKOPPEIISIIHS

OCTaTKOB

[Ipy 3TOM He yXyAIIMJIOCH KauyeCTBO MOJENH, TaK KaK CBOOOJHBIN 4YJieH U
KO3()(PUIMEHT PErPECCUM CTATUCTHYECKU 3HAUMMBL: L, = 7.64, ¢, = 9.92 1 typum =
2.093 npu ypoBHe 3HaunMocTH o = 0.05. Takke 00111ee KauecTBO MOAEIIU OCTAETCs
xopommmM: cratuctuka F = 98.35, F,um = 4.38. CrannaptHas ommbOka MoAenu
YBEIUYHIIACh HE3HAYUTEIIBHO.

Nnes U3J105KEHHOIO rnoaxonaa COOTBETCTBYET COBPEMEHHOU
HSKOHOMETPHUUYECKOW METOJIOJIOTMU U IPABUIIBHOCTh ATOr0 MOAXO0AA MOATBEPKICHA
Ha APYTUX NPUMEPAX.
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IIpo6aemMbl MYJbTHKOJIJIMHEAPHOCTH B MHOTO(QAKTOPHBIX MOEsX.
OpHoii U3 po0JIeM B MOCTPOCHUHM MHO>KECTBEHHOU PErpeCCUU SIBIISIETCSl HaJU4Ke
JMHEWHOW CBS3U MEXIY OOBACHSIOIIMMHU TEPEMEHHBIMU MOJENH, T.€.
MYJIbTUKOJJTUHEAPHOCTh. Bce oO0BscHstomue (He3aBUCHMBbIE) TIEPEeMEHHbBIC
MHOKECTBEHHON pErpecCMOHHON MOJIENU  JIOJDKHBI OBITh HE3aBUCHUMBI MEXKIY
co00il.

[TocnencTBust MyJIbTHKOJUIMHEAPHOCTH:

1. bonbmme aucnepcuu, — CIEIOBATENbHO, W CTAaHIAAPTHBIC OIIUOKHU
ITOJTYYEHHBIX OLICHOK.

2. YwmensbiieHue t— cratuctuk Kod()()HUIMEHTOB perpeccuu, B pe3ybTaTe
4YEero MOXHO CHEJaTh HENPABWIbHBIA BBIBOJ O BIWSHUHA COOTBETCTBYIOLIEH
OOBSICHSIIOIICH MEPEMEHHON Ha 3aBUCUMYIO TIEPEMEHHYIO.

3. HeycToH4mBOCTh MOMYyYEHHBIX OIIEHOK.

4. TpyaHoctu B onpeneNeHrny BKIaga KaKI0H 0ObSICHSIONEH TepeMeHHON
Ha IOBEJCHUE HE3aBUCUMOW IIEPEMEHHOM.

5. Bo03MOXHO naxke TMOJTy4YEeHHWE HEBEPHOTO 3HaKa
perpeccuu.

[Ipu3Haku, o
MYJIbTUKOJIJIMHEAPHOCTH:

1. Hexotopsie 3 KO3()PHUIIMEHTOB pErpeccu CTATUCTUUYECKH HE3HAYUMBI,
T.€. OHM MMEIOT HU3KHE t — CTATMCTHKH, XOTA KOO(QQHUIMEHT AeTepMUHAIMN  R?
JIOCTATOYHO BBICOK.

y koapduimerTa

KOTOPbBIM MOXXHO OIIPpCACIINTD HaJIM4ue

2. YactHple KOIDPUIMEHTH KOPPEISAMH MEXAY OOBSICHIIOIMUMHUCS
NEPEMEHHBIMU JIOCTATOYHO BBICOKH.

3. ITlapubie  KOXPPUIMEHTHI  KOPPENAIMA  MEXKAY  MaJO3HAYUMBIMH
OOBACHAIOIIMMUCS IEPEMEHHBIMU JJOCTATOYHO BBICOKHU.

IIpu w3ydeHun MHOKECTBEHHON perpeccuu MHOTJA IIapHbIE

KOA(DPUIIMEHTHI KOppEeuu
XapakTepe CBA3M  MEXIy JABYMS TEpPEMEHHBIMHU.
KOODPUIIMEHT KOpPENSIUU  MEXKAYy JABYMs TMEPEMEHHBIMH,
BIUSIHUAS JPYTUX TEPEMEHHBIX, Ha3bIBAEMBIA YaCTHBIM
KOPPEISIIHUU.

PaccMmoTpum 4dacTHBIN KOAGOUIIMEHT KOPPEISIIIMK B OOIIEM CiTy4ae, T.€. Ipu
HaJIMYMA M HE3aBUCHUMBIX MepeMeHHbIX. KoppesiuoHHass MaTpHIla U3 MapHbIX
KO2(PUIIMEHTOB KOPPEIISILIUU U €€ 00paTHasi MaTpUlla UMEIOT BUI!

MOTYT J1aTh HENPaBWIbHBIC TMPEICTABICHUS O
JJ1st 3TOTO  CYIIECTBYET
OYMILICHHBIA OT
KodhpureHTOM

1 r

R = er Xy

XXz

rX1X3

rX2X3

r

X1 Xm

XaXm

1

C'=R*.

*
Cll
*

C21

C*

ml

*

ClZ

*

C22

C*

m2

*

Cl3

*
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YcrpaHeHne MyJIbTUKOJUTMHEAPHOCTH HE MOTPeOyeTCsl B TOM ciydae, eciiu
IEIBI0 HCCICMOBAHUS SBJISCTCS  IPOTHO3MPOBAHWE  3HAYCHHHA 3aBHCHMOK
IIEPEMCHHOM, & MHOXXECTBEHHBIN KOA(D(DHUIIMEHT KOPPENSANN JTOCTATOYHO BBICOK
(RZ>0,9), 4TO CBHAETENLCTBYET O BBICOKOM OOIIEM KadecTBe Mojaenu. Hammuume
MYJbTUKOJUTMHEAPHOCTH B OTOM Cllydae HE MeEIIaeT IOJyYHTh HaJICKHBIC
HPOTHO3BI.

MyIbTUKOJUTMHEAPHOCTh  SABJISICTCS MPOOJIEMOM, €CITU IEJIbI0 UCCIICIOBAHUS
SIBJISICTCS OIPE/ICIICHUE CTCIICHU BIMSHUS KaKJIOW HE3aBHCHUMOW MEPEMEHHON Ha
3aBHCHMYIO TIGPEMEHHYIO B OTACIBHOCTH, TaK KaK OHa MOXET TNPUBECTH K
YBEJIIMYCHUIO CTAaHJAPTHBIX OMIMOOK W MCKaXKaTh peajbHbIC 3aBUCUMOCTH MEXIY

[IEPEMEHHBIMM.
He CYILIECTBYET CTPOroro €IUHOIO METOJla  YCTPAaHEHHs
MYJIbTHKOJUTMHEAPHOCTH, TaK KaK MPUYUHBI U TOCIEACTBUS HEOTHO3HAYHBI.
CnocoOb1 YCTpaHECHUSA MYJIbTHKOJUTUHEAPHOCTH: HCKJTIOUEHUE

KOPPEIMPOBAHHBIX IEPEMEHHBIX, YTOUYHEHUE BBIOOPKHU, yTOUHEHUE clieNU(UKATUN
MOJIeJIH, TPeoOpa30BaHUE IEPEMEHHBIX.

IIpeanoxkeHuss 1O NOCTPOEHUI0 MHOKECTBEHHBIX perpecCHOHHBIX
Moaesel. [Iprm mMOCTPOEHMM MHOMKECTBEHHBIX JIMHEWHBIX PErPECCUOHHBIX
MojieJiel, KaK CKa3aHO BbIIIE, HA Pa3HbIX dTanax MOTYT BOZHUKHYTh MPOOJIEMHBIE
CUTYalluH, PELUICHHE KOTOPBIX TpeOyeT OOJBIION OCTOPOKHOCTU U C TOUKH 3PEHHUS
TpeOOBaHUI K KaueCTBEHHBIM 3KOHOMETPUYECKUM MOJENSAM, U C TOYKU 3PEHUs
HSKOHOMHYECKOTO CMBICIA PAaCCMATPUBAEMBIX IEPEMEHHBIX M HMX CBSA3EH MEXIY
coOoit. Hmxe mepeduncivM 3TH BO3ZMOKHBIC TPOOTIEMBI:

- HECOOTBETCTBHE BBIBOJOB MO MapHBbIM KO3 (PHULIMEeHTaM KOPPESLUU U IO
YaCTHBIM KO3((UUMEHTaM KOppPEIALUH BBUAY HECOOTBETCTBUS 3HAKOB 3THX
K03 PULIEHTOB;

- HECOOTBETCTBUE BBIBOJIAa 00 MCKIIOUEHHWU HE3aBUCUMOU MEPEMEHHON W3
MOJENN 10 HAJIUYUI0 MYJIbTUKOJIUIMHEAPHOCTH WIM HE HCKIIOYEHUIO 10
DKOHOMHYECKOMY CMBICILY;

- IpU HAIMYUK MYJIbTHUKOJUIMHEAPHOCTH HE3aBUCHMBIX NEPEMEHHBIX, Kak
ONPENENNUTh BIUSHUE KaXIAOW U3 ITHUX KOPPEIUPOBAHHBIX TEPEMEHHBIX Ha
3aBUCUMYIO IEPEMEHHYIO?

Jis  BBISICHEHHS 3TUX TpobiieM ObUIO  PAacCMOTPEHO MOJEIMPOBAHUE
JUHENHOW MHOXXecTBeHHOU perpeccuonnoit moxenu BBII KP, dakxtuueckoro
koHeuHoro notpebdnienus KP, cpenneii Benmnuunsl 3apadotHoit mnatel KP u ap. B
3TUX paboTax OBLIM pernieHsl MPoOJIeMbl OTOOpa PErpeccopoB  MOJCIICH,
NOJIYYEHUs] KA4YE€CTBEHHBIX MOJENEW JJUId ONpENECTCHUS BIUSHHUS KaXIOTO
perpeccopa Ha 3aBUCUMYIO IIEPEMEHHYIO U MOJENIEN ISl IPOTHO3UPOBAHUSL.

[Tomy4eHsl cneayronme MpeaioKEeHNs 0 YKa3aHHBIM BBIIIE BOIIPOCAM

- Ipu OTOOpE HE3aBUCHMBIX IMEPEMEHHBIX MHOr0(aKTOPHOM MOJENU MpHU
HECOBIAJCHUU 3HAKOB MAPHBIX U YACTHBIX KOAPPUIIMEHTOB KOPPEIALMH, ClIeTaTh
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BBIBOJI TI0 YaCTHBIM KO3 (OUIIMEHTaM KOPPETSAIUU U TT0 SKOHOMUYECKOMY CMBICITY
CBSI3M paCCMATPUBAEMBIX IEPEMEHHBIX;

- MIPY HAJIMYUW MYJIbTHUKOJUIMHEAPHOCTH BO MHOKECTBEHHON PErPEeCCUOHHOM
MOJIEJIH, ClIeJIaTh BBIBOJI 00 MCKJIIOUEHHHM MEPEMEHHBIX CIIEyeT HE TOJIBKO I10
KOPPEIUPOBAHHOCTH  MEXJYy HE3aBUCUMBIMH IEPEMEHHBIMH, HO H© 1O
SKOHOMHUYECKOMY CMBICITY;

- MIPY HAJIUYUU MYJIbTHUKOJIMHEAPHOCTH BO MHOKECTBEHHON PErpeCcCHOHHOM
MOJICNIA, JUISI ONPEACICHHS BIMSHHUS KaXJIOW HE3aBUCUMOW MEPEMEHHOM Ha
3aBUCUMYIO TIEPEMEHHYIO, CIEAYET MOCTPOUTh MAPHBIE PETPECCUOHHBIE MOJETU B
3aBUCUMOCTH OT Ka)KJ0M OOBSICHSIOIIEH TEPEMEHHOM.

B 3aKJIIOYCHUH CIEayeT MMOJYEPKHYTh, YTO B YCIOBUSIX
MYJIbTHKOJUIMHEAPHOCTH, B KaXXJIOM KOHKPETHOM CIIy4a€ HAJAO0 MOJXOIUTh
VHJIMBUIYaJIbHO B 3aBUCUMOCTH OT CUTYAallWH.

B d4erBepToOii ryIaBe TPUBEJACHO ONHUCAHHUE MATEMATHYECKUX METOIOB,
MIPUMEHSIEMBIX B aBTOMATHU3UPOBAHHOM CHCTEME MOCTPOCHUA PErPECCUOHHBIX
MOJIeJIC: METOJiT HAaWMMEHBIIMX KBaJAPAaTOB, METOJl B3BEIICHHBIX HAUMEHBIIMX
KBaJIpaTOB TOCTPOCHUS TAPHBIX M MHOXECTBEHHBIX PErPECCHOHHBIX MOJIECIICH;
METOJIbI UCCIICIOBAHUS CTATUCTUUECKON 3HAYMMOCTH KO3(P(IUIIMEHTOB PErPEeCCHH,
oOmiero  kKadecTBa  MOJIENIM;  METOABI  OOHapy)KeHUS M YCTpaHCHUS
MYJIbTUKOJUIMHEAPHOCTH  HE3aBUCUMBIX  MEPEMEHHBIX  MOJICJIH;  METOJbI
OOHapyXEHUS U YCTPAHEHHUS aBTOKOPPEIISIIIUU OCTATKOB U F€TEPOCKETACTUUHOCTH,
ONPEAECICHUS] TNPOTHO3HBIX KA4YECTB MOJEIH; METOAbl MOJICIIUPOBAHUS C
WCIIOJIb30BaHUEM BPEMEHHBIX PSJIOB C CE30HHBIMU KOJICOAHUSIMU.

Taxkxe B 3TOH rJjaBe Jaercss oOIIee OIMUCAHME ABTOMATU3UPOBAHHOM
MHPOPMAITMOHHOW  CUCTEMBl  TIOCTPOCHHS  PETPECCUOHHBIX  MOJCIeH U
UCCJENOBAHMUS KX KadecTBa: OT OJHOMAKTOPHOM OO0 ceMu (PaKTOPHOM,
HEJIMHEWMHBIX MOJEJCH, MOJEJIEd C BPEMEHHBIMH pPAJaMUA C CE30HHBIMU
KOJICOAHMSIMHU.

OO6mas cxeMa aBTOMATH3UPOBAHHON CHCTEMBI IMOCTPOCHHUS PErPECCHOHHBIX
MOJIeJIel BBITJISIUT CIIeAYIOIUM 00pa3oM (PUCYHOK 2):
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Pucynok 2 - O6miast cxema aBTOMaTH3UPOBAHHON CHCTEMBI TOCTPOCHHUS
PETPECCUOHHBIX MOJICJIEN

3AK/IIOYEHUE

B nmucceprammonHoir paboTe TPOBEIEHBI HCCICAOBAHUS TPOOJIEMBI
MIOCTPOCHHUS SKOHOMETPHUUECKUX MOJIENeH, Takue KaK aBTOKOPPEISIIUN OCTaTKOB
MOJIEJIH, MPOOJIEMBI TE€TEPOCKETACTUIHOCTH, MPOOIEMBI MYJIbTUKOJUIMHEAPHOCTH B
MHOTO(aKTOPHBIX MojesiX. CaenaHsl CIeIyIOIINE BHIBOIBI:

1. [To oOHapyXeHUIO aBTOKOPPEISAIMU OCTATKOB MOJICTH IpEaiaracTcs
MPUMEHSTh Hapsly C U3BECTHBIMU TECTaMHU, TECT C TPUMEHEHUEM Ko duimenTa
Koppensauuu ;1 MEeXIy ocTaTKaMH.

2. Jl5is onipenienieHrs p B aBTOPETPECCHH TIEPBOTO TMOPSIAKA &, = p- &, 4 + U,
JUIL YCTpaHEHHsI aBTOKOPPEISAILUU OCTATKOB, CIEAYET ONMUPAThCS HE TOJBKO Ha
HAaWMEHBIIIEH CTaHJAPTHOW OIMMOKE pErpeccud WM Ha CXOJUMOCTH p TpHU
UTEpali, HO U Ha OTCYTCTBUU ABTOKOPPEJSILIMU MPHU COOJIIOJICHUHM YCIOBUH K
KaueCTBY MOJICIIH.

3. [Ipy MOCTPOEHHWHM MHOXKECTBEHHBIX JIMHEWHBIX PErPECCUOHHBIX
MoJeNied Mg PEIIeHHUs]  HEKOTOPhIX MPOOJEMHBIX CHUTYallMi, MpeajararoTcs
CJIeIYIOLUE MTyTH PEUICHUSI:

3.1. Ilpu oTOOpe HE3aBUCUMBIX MEPEMEHHBIX MHOTO(DAKTOPHON MOJIEIN MpH
HECOBIAJICHUU 3HAKOB MAPHBIX U YACTHBIX KOA(PHUIIMEHTOB KOPPEIAIHNH, CIeTaTh
BBIBOJI TIO YaCTHBIM KOA(h(UIIMEHTaM KOPPETSAIUU U TI0 SKOHOMUYECKOMY CMBICITY
CBSI3U PACCMATPUBACMBIX TIEPEMECHHBIX;
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3.2. [lpy  Hamuuuu  MYJIBTUKOJUIMHEAPHOCTH  BO  MHOKECTBEHHOM
PErpECCUOHHON MOJENH, CAENaTh BBIOOP NEPEMEHHBIX CIEAYET HE TOJBKO IO
KOPPEJIMPOBAaHHOCTH  MEXJAY HE3aBUCUMBIMM  IIE€PEMEHHBIMH, HO H 11O
DKOHOMHYECKOMY CMBICITY IEPEMEHHBIX;

3.3. [lpy  Hamuuuu  MYJIBTUKOJUIMHEAPHOCTM  BO  MHOYKECTBEHHOMU
PErpeCCHOHHOM MOJENIM, Uil ONPEINCICHUS BIUSHUA KaXIOH HE3aBUCUMOMU
IIEPEMEHHOM Ha 3aBUCHMYIO IIEPEMEHHYIO, CIEIYET IOCTPOUTH IIAPHBIC
pEerpecCHOHHBIE MOJIETH B 3aBUCUMOCTHU OT KaXKJ0W OOBSACHSIONIEH TepeMEHHOM.

4. PazpaboTrana  aBTOMaTHU3WpPOBAaHHAas CHUCTeMa IOCTPOCHUA U
UCCJIEIOBAHMSI KAUECTBA PErPECCUOHHBIX MOJIEIEH.
S. PazpaboTanbl  MakKpOIKOHOMHYECKHE  MOJETH  SKOHOMHUYECKHUX

nokazareien KP.
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MATEeMATHKAJIBIK  MOAECIAO6HY KAHA  MATEMATHKAJIBIK  METOMJAOPAY
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PE3IOMECH
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aAAUTUBIIMK MOJEIJIEP, MYJIbTUILIMKATUBIUK MOJEIIIEP.

N3ni1160HYH 00bEeKTHCH: SKOHOMETPUKAIIBIK PErPECCUSIIIBIK MOJIEN106 KaHa
pPErpeCCUsIIBIK MOJEIACPIUH CAlaThl.

N3nia160HYH npeaMeTH - perpeccusi MOAENIEpUH KypPYYHYH KaHa canaThiH
U3HII100 METOA0pY, pErpecCusiIbIK MOJENAepan TY3YYHYH
aBTOMATTAIITHIPBUITAH CUCTEMAChIH UIITEM YbITYY.

U3unnee Meroanopy. OKOHOMETPUKAIBIK MOJENO0, PErpecCUsIbIK
MOJIEIIIEP/IA TY3YY JKaHa aJlapJibIH calaThlH M3WJI060 bIKMaJIapbl, MaalbIMaTThIK
TEXHOJIOTHsIIIap, MPOrPaMMaIoo.

JluccepTauMsiJIbIK MIITHH MAaKCAThl -  PETPECCUsUIBIK  MOJACIICPIUH
camaTblH M3WJIJ00 METOJOPYH OPKYHIOTYY, Keml (akTOpiyy ChI3BIKTYY
PETPECCUsITBIK MOJIEIIEPAN TY3YYHYH K33 Oup mpoOsiemManapbiH 4euyy, perpeccus
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MOJENAECPHUH KYPYYHYH KaHa ajapablH canaTblH TEKLIEPYYTY
aBTOMATTAIITHIPBIITaH CUCTEMACHIH UIITEI YBITYY.

AJIBIHTaH KbIMBIHTBIKTAP KAHA AJapAblH HWJIMMHH JKaHBLUIBIKTapPHI.
Kanapix aBrokoppensanns ko3GpduIeHTiH (1, ;) KOJJ0Hyy MEHEH PErpeCCUsIIBIK

MOJEACPIUH KAJJBIKTAPbIHBIH aBTOKOPPEISLMICHIH aHBIKTOO YYYH aHbl TECT
UIITEIUN YbIKTHI. KanabIKTapAblH aBTOKOPPEISALMICHIH JKOK KbUTyyAa OWpUHYU
Japakajarbl aBToperpeccusiia KOJJAOHYJIYydy p HbIH MAaHUCUH aHBIKTOO YYYH
’KaHbl bIKMa CyHymITasnatr. KenTyk perpeccusuiblk MOACIIEPAETH TYLIIYHAYPYYYY
©3repMeJIop/IlyH MYJIbTUKOJIMHEAPAYYJIyTY MEHEH OaljlaHBbIIIKaH Macesesepau
Yyeuyy/ne MOJEIIMH K63 KapaHAbIChI3 ©3repMeJiopyH TaHl00, ap Oup
perpeccopayH U3WIACHUI KATKaH ©3repMere TaaCUPUH aHBIKTOO YUYH MOJIEINJI00
OOIOHYA THISHAKTap YbITapbuIraH. Perpeccusuiblk  MoJenaepau KypyyHYH
aBTOMATTAIITHIPBUITaH CUCTEMACHI HIIITEIIUIT YbIKKaH.

I[IpakTUKAJBIK MAaHUCH. OKOHOMETPUKAJIBIK MOJCIJICPANH CaraTbiH
W3WII060 allbIHTaH HaThlibKasap MOJEIACPAUH camnaThlH JKOoropyriaTyyra
KOMOKTOIIOT, aJeKBATTYy MOJACIICPAN alyy MYMKYHUYJIYKTOPYH KEHEHTET.
Perpeccusyiblk  Mojenaepid KypyyHYH aBTOMATTAIITBHIPBUITAH  CUCTEMACHI
MOJICJIICP/IA HUIITEI YbITYYHY KaMChI3 KbLjIaT.

Koamonyy  w4eipecy. UM3wimeeHyH  HaThIKAJIAPBIH  MPUKIAAIBIK
HKOHOMUKAJIBIK TIpOOIeMaliapbl U3WI06/10 KEHUPH KOJIIOHYyTa O0JIOT.

PE3IOME
nuccepranuu JaBasarosoit By3upsl laBiasaToBubl Ha Temy: «IIpodaembl
ABTOKOPPEJISALNH OCTATKOB U MYJIbTHKO/UIMHEAPHOCTH B PerpecCHOHHBIX
MOJEJIAX)> HA COMCKAHUE YYEéHOU CTeNeHN KaHAU/IATa TEXHMYEeCKUX HAYK 110
cnenuagbHocTu: 05.13.16 — «IIpuMeHeHue BIYMCIANTEIbHONH TEXHUKH,
MaTeMaTH4YeCKOro MOAeJTUPOBAHUS U MATEMATUYECKUX METOA0B B HAYUYHbBIX
HCCIIe0BAHUSIX

KuroueBble cioBa: perpeccus, METOJ HAaUMEHBIIMX KBaJApaTOB, METOJ]
B3BEUICHHBIX HAMMEHBIIMX KBaJpaTOB, KO3PQPUIMEHT perpeccuu, Kod3PQPuuueHT
KOPpEJSLIUY, ABTOKOPPEISALHUs, TeTepPOCKEIaCTUYHOCTb, TOMOCKEAACTUYHOCTD,
MYJIbTUKOJJIMHEAPHOCTD, aJANTUBHBIE MOJENIH, MYJIbTUIUIMKATUBHBIE MOJIEIIH.

O0bexT HCCJICIOBAHMS: DKOHOMETPHUYECKOE PErPECCUOHHOE
MOJICJINPOBAHUE U KAYECTBO PETPECCUOHHBIX MOJENEH.

IIpeameTrom Mccjie0BAHUA SBISIOTCS METO/IBI IOCTPOEHUS M UCCIIEIOBAHUS
KayecTBa PETrPEeCCUOHHBIX Mojiejiel, pa3paboTka aBTOMAaTHU3WPOBAHHON CHUCTEMBbI
IIOCTPOEHUS PETPECCUOHHBIX MOJIETIEH.

Meroabsl uccieg0BaHUsl. OKOHOMETPHUUYECKOE MOJEIUPOBAHUE, METOMBI
MOCTPOEHUSI PETrPECCHOHHBIX MoOjJeNied M  HCCIAEAOBaHHMS HUX  KayecTBa,
MH(OPMAIMOHHBIE TEXHOJIOTUH, TPOrPAMMHUPOBAHHUE.

Heabo guccepTanMOHHON PadOThHI  SIBJIAAETCH YCOBEPLICHCTBOBAHUE
METOJIOB HCCJIEIOBAaHUsI KauyecTBa PErPECCHOHHBIX MOJEJEH, peleHue npoodsieM
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MOCTPOCHUSI MHOTO(AKTOPHBIX JTUHEHHBIX PETPECCHOHHBIX MOjENeH, pa3padoTka
aBTOMATU3UPOBAHHOMN CUCTEMBI TOCTPOCHHUS PErPECCUOHHBIX MOJICIICH.
IlonydyeHnHble pe3yabTaThl U UX HAy4YHas HOBHM3HA. Pa3paboTaH HOBBII
TECT i1 OOHapYy>KEHMsI aBTOKOPPEIALMH OCTaTKOB PETPECCHOHHBIX MOJEIEH ¢
IpUMEHEHHEM KOY(QQHIMEHTa aBTOKOPPEALUMH OCTaTKoB . ,. llpemnoxken
HOBBIM MOAXOJ I ONPENEICHUS p B aABTOPETPECCUMU TNEPBOrO MOpPSAKA
£ = P&, +U,, IPUMEHAEMOIO NIPU YCTPAHEHUU aBTOKOpPpESAIUU ocTaTkoB. [Ipu

peleHun TMpoOJIeM, CBS3aHHBIX C MYJbTUKOJUIMHEAPHOCTHIO OOBSICHSIOIINX
MEPEMEHHBIX BO MHOKECTBEHHBIX PETPECCUOHHBIX MOJEINSIX, MOJY4YCHBI BBIBObBI
Mo OTOOpY HE3aBUCHUMBIX MEPEMEHHBIX MOJAEIH, MOJCIUPOBAHUIO IS
OMpENICNICHNUS] BIUSHUS KaXJOTO perpeccopa Ha HCCIEAyEMYI MEPEMEHHYIO.
Pa3zpaborana aBTOMaTHU3UpOBaHHAs CHUCTEMa TOCTPOEHUS PErPECCHOHHBIX
MOJICJIEH C MOJIHBIM HCCJICIOBAaHUEM Ka4eCTBa MOJICIIEH.

IIpakTHyeckasi 3HAYUMOCTb. [loslydeHHbIE pe3ybTaThl, IPUMEHSIEMBbIC MPU
WCCIICIOBAaHUM  KadyeCcTBa  DKOHOMETPUYECKUX  MoJielield,  CIOCOOCTBYIOT
VIY4YIICHUIO KadecTBa MOJICJICH, paCIIUMPSIOT BO3MOXKHOCTH  IMOJYYEHUS
aJICKBaTHBIX MOJICIICH.

PazpaboTanHas aBTOMaTHU3MpOBaHHAS CHCTEMa IOCTPOCHHS PErPECCHOHHBIX
MOJIeJIe TIO3BOJISIET MOCTPOCHHWE M HCCICAOBAHME KadeCTBa PETPECCHOHHBIX
MOJICJICH.

Ob6aacTb npuMeHennsi. Pe3ynbTaThl UCCIEAOBAHUS MOTYT UMETh HIMPOKOE
MIPUMEHEHUE B MPUKIIATHBIX IKOHOMUYECKHUX 3ajauax.

RESUME
of the dissertation of Davliatova Buzira Davliatovna on the topic ""Problems of
autocorrelation of residuals and multicollinearity in regression models® for
the degree of candidate of technical sciences in the specialty: 05.13.16 - the use
of computer technology, mathematical modeling and mathematical methods
in scientific research

Key words: regression, least squares method, weighted least squares method,
regression coefficient, correlation coefficient, autocorrelation, heteroscedasticity,
homoscedasticity, multicollinearity, additive models, multiplicative models, Cobb-
Douglas function, automated system.

Object of study: econometric regression modeling and the quality of
regression models.

The subject of the research is the methods of building and studying the
quality of regression models, the development of an automated system for building
regression models.

Research methods. Econometric modeling, methods for constructing
regression models and studying their quality, information technology,
programming.
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The purpose of the dissertation work is to improve the methods for
studying the quality of regression models, building multifactorial linear regression
models, developing an automated system for building regression models and
checking their quality.

The results obtained and their scientific novelty. A new test has been
developed to detect autocorrelation of residuals of regression models using the
residual autocorrelation coefficient. A new approach is proposed for determining p
in first-order autoregression, used when eliminating autocorrelation of residuals.
When solving problems associated with multicollinearity of explanatory variables
in multiple regression models, conclusions were drawn on the selection of
independent variables of the model, modeling to determine the influence of each
regressor on the variable under study. An automated system for constructing
regression models with a complete study of the quality of the models has been
developed.

Practical significance. The results obtained, used in the study of the quality
of econometric models, contribute to the improvement of the quality of models,
expand the possibilities of obtaining adequate models.

The developed automated system for building regression models allows the
construction and study of the quality of linear single-factor, multi-factor, nonlinear
regression models, as well as models using time series with seasonal fluctuations.

Application area. The results of the study can be widely used in applied
economic problems.
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