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BBEAEHUE

Lenpto m3ydeHUs TUCHUIUIMHBI SBISIETCA (POPMHUpPOBAHUE Y OOYyUaIOLIUXCS
KOMIUIEKCA 3HAHWW, YMEHUW W IPAKTUYECKUX HABBIKOB HCIIOJIb30BAaHUSI COBPEMEH-
HBIX 9KOHOMETPUYECKUX METOJNOB U MHCTPYMEHTAPUSA IKOHOMETPUYECKOTO MOJIEIIN-
pPOBaHUS MPHU pELICHUH MPOo(ecCHOHANBHBIX 331a4 B chepe odecrneueHns YKOHOMHU-

YecKoi 0€30MaCHOCTH MPEANPUATUHI U OpTaHU3AIUH .

3agayamMu JUCHUILIAHBI « DKOHOMETPUKA» SBIISIIOTCS:

— MPUMEHEHUE CTATHUCTHUKO-MAaTEMaTUYECKOTr0 HHCTPYMEHTApHUS MOCTPOECHUS
AKOHOMETPUUYECKUX MOJIETIEH I PELIEHUSI IKOHOMUYECKUX 3a/1a4, HA OCHOBE BbISIB-
JICHUS KOJIMYECTBEHHBIX XAPAaKTEPUCTUK TEHACHIMI U B3aUMOCBSI3€EM;

— HWCIOJIb30BAHUE YKOHOMETPUUYECKUX MOJICIIEN MCCIIENYEMBIX MPOILECCOB, SIB-
JIEHUM 1 OOBEKTOB JIJIA PELICHUs 3a]1a4, OTHOCSIIMNXCS K 001acTH TpoheCCUOHATTBHON
NEeATEeIbHOCTU, aHAIU3, OLICHKA, MHTEPIpETAlls MOJIYYEHHBIX PE3yJbTaToB U 000C-
HOBAaHUE BBIBOJIOB;

— NPOTHO3UPOBAHUE HA OCHOBE YKOHOMHKO-MAaTEMaTUYECKHUX, SIKOHOMETpHUYE-
CKUX MOJEJIEH Pa3BUTHUSI SKOHOMUUYECKUX MPOLIECCOB U SIBJIICHUM.

Pe3ynbpraToM W3ydeHUsS AUCHUIUIMHBI «DKOHOMETPHUKA» SIBJISETCS OCBOCHUE
KOMITETCHIIW:

OIIK-1 - CnocobeH Mcnoib30BaTh 3HAHUSI U METOJIbI SKOHOMUYECKON HayKH,
MIPUMEHATh CTATUCTUKO-MATEMAaTUUYECKUI WHCTPYMEHTApUl, CTPOUTH SKOHOMHUKO-
MaTeMaTUYECKUE MOJENIM, HEOOXOIUMBIC IJIsi perieHus MpodeCCHOHANBHBIX 3a/ad,

aHAJIU3UPOBATh U MHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTATHI.

Meroauueckue yka3aHusl BKIIOYAOT COACPKAHUE TEM HM3y4aeMOU IHCIUILIN-
HbI B COOTBETCTBHH C paboyell mporpaMMmoii, nepevyeHb J1adopaTopHbIX padoT, peKo-
MEHJALlMU 10 BBIMOJIHEHUIO KYpPCOBOM M CaMOCTOSITEIbHOM padOThl, a TaKXkKe Iepe-
YeHb PEKOMEH]IyEMOM JTUTEPATYPhI U BOMPOCHI K AK3aMEHY U 3aJaHusl IJisl caMOoIpo-
BEPKHU.



1. METOANYECKHUE YKA3ZAHUSA K U3YYEHUIO INCHUITJIMHBI

Tema 1. ITapHBIil perpecCUOHHBIN aHAIU3

OCHOBHBIE TIOHATHSI SKOHOMETPHYECKOTO MOAENHPOBaHUSA. JIMHEHas mapHas
perpeccusi. Meton Hammenbmux kBagapaToB (MHK). Koaddunment koppensiuu.
ITokazarenu kadectBa ypaBHEHHUs perpeccuu. OLEHKa mapamMeTpoB MAapHOW perpec-
cuoHHou Mozenu. CoiicTBa ko3 duienToB perpeccuu. Teopema ["aycca-Mapkosa.
WNHuTtepBanbHas oleHKa (QPYHKIIMU perpeccuu U ee napametrpoB. OlieHKa 3HAYUMOCTH
ypaBHeHus perpeccun. Camocmoamenvroe usydenue KoaphuumeHT netepMuHanum

Tema 2. CTaTUCTUYECKHE TUMIOTE3bI U UX MPOBEPKA.

CraTucTuyeckue rurnoTe3bl 1 OCHOBHbBIC IPUHIUITBI KX TPOBEPKU. Bubl cratu-
CTUYECKUX KpuTepueB. OJIHOCTOPOHHHE W JABYCTOPOHHUE KPUTEpPUU. MOIIHOCTH
kpurepus. Camocmosamenvroe uzyyenue PacnpeneneHus, HCHOJIb3yEMbIE TIPU MPO-
BEPKE TUIOTE3

Tema 3. MHOKECTBEHHbBIN PErPECCUOHHBIN aHAIU3.

Kiaccuueckass HOpMaisibHasi JIMHEHAs MOJENb MHOKECTBEHHOW PErpecCHm.
OueHka mapaMeTpoB KJIACCHUYECKON perpeccuoHHOM moxaenu ¢ nomombio MHK.
MHK B marpuunoit popme. KoBapuarmonnas matpuiia U €€ BbIOOpOYHAs OICHKA.
Ornenka kadectBa Mojenu. OnpeneneHre 10BepUTEIbHBIX HHTEPBAIOB i Kodhdu-
1MEeHTOB U (QyHKIMK perpeccud. OleHKa 3HAYUMMOCTH MHOYKECTBEHHOW pPErpecCHH.
Koo duuuents! perepmunamuu R? u R*2, Tlpouenypa marosoii perpeccuu. ITpo-
0siemMa MyJIbTUKOJTMHEApHOCTH (pakTopoB. OTOOP HamboJiee CyIIECTBEHHBIX 00BsIC-
HAIOIIMX MEPEMEHHBIX B PErPECCUOHHON MOJENH. JIMHEHbIE PETPECCHOHHBIE MOJE-
JIM C IEPEMEHHOM CTPYyKTypoi. PukTuBHBIE nepemenHble. Tect [.Hoy nns nmpoBepku
CTPYKTYPHBIX U3MEHEHH Mojenu. HenuHelinble MOIENN perpeccun U UX JIMHEAPH-
3aius. Camocmosmenvroe uszyueHue YactHas KOppensuus

Tema 4. BpeMeHHBIE PSAJIbl U UX POTHO3UPOBAHKE.

CranmoHapHble BpPEMEHHBIE PSIAbl M UX XapaKTEPUCTUKU. ABTOKOPPEISIIMOHHAS
GbyHKIMS. AHAIUTUYECKOE BhIpaBHUBAHKE (CTIIaXKUBAHUE) BPEMEHHOTO psiia (Bblje-
JIeHUE HeCIy4ailHOM KOMITOHEHTHI). [Iporno3npoBanue Ha OCHOBE MOJIEJIeii BpeMeH-
HBIX PSAJOB. DKCTPANOJSALMS BPEMEHHBIX PSAOB. JloBepHUTENbHbIE UHTEPBAJIBI MPO-
rHo3a. [IpoBepka ajeKBaTHOCTH BBIOPAHHBIX MoOjeNeH. XapaKTepUCTUKA TOYHOCTH
mogenei. Camocmosamenvroe usyuerue IlonsiTue 06 aBTOPErpeCCUOHHBIX MOJIETSX U
MOJIEIIAX CKOJB3SIIEH CPEIHEN.

Tewma 5. O6oO01IeHHAs TUHEHHAsS MOJIEIb.

I'eTrepockenactuuHocTh W aBTOKOppessiius. OO00OIIeHHasT JIMHEWHas MOJEb
MHOKeCTBEHHOU perpeccuu. OO00IIEHHBIH METO/ HaUMEHBIIUX KBaJpaToB. MeTon
B3BCIICHHBIX HAMMEHBIINX KBaJpaToB. CTaHAapTHHIE OMHUOKU M UX KOPPEKTUPOBKA.
['eTepockeacTUYHOCTh MPOCTPAHCTBEHHON BBHIOOPKU. TeCThl Ha TeTEpOCKEeTaCTHUY-
HOCTb. Y CTPAHEHUE IeTEPOCKETACTUUHOCTU. ABTOKOPPENISALIUS OCTATKOB BPEMEHHOTO
psana. [lonoxutenbHast U OTpULATEIbHASI aBTOKOPPESIIUSA. ABTOPETrpecCUs MepBOro
nopsinka. Cratuctuka Jlapouna-Yorcona. Mnentudukanus BpemeHHoro psga. He-
CTaIMOHApHbIE BpeMeHHbIC psiibl. Koadduiment aBTokoppessiiuy U mpoBepKa ero




3Hauumoctu. Onpenenenue nopsiaika ARMA mopeneit. Iloctpoenne ARMA mone-
ne. Camocmosmenvroe usyuenue Ilpoepka agexkBatHocTd ARMA Mozeneit.

Tema 6. CHCTEMBI 5KOHOMETPUYECKUX YPABHEHUA.

CuctemMpl SKOHOMETPUYECKUX ypaBHeHUI. OOMM BUI CHCTEMBI OJHOBPEMCH-
HBIX ypaBHEeHMH. Mojenb crpoca u npeioxeHus. CTpyKTypHas U HpUBEICHHAs
¢dbopMbI OTHOBpEMEHHBIX ypaBHEHH. KOCBEHHBIN M ABYXIIaroBbI METOJ HAMMEHb-
mux KBaaparoB. [Ipobnemsr uaeHTUGUITIPYEMOCTH. MeTOoT HHCTPYMEHTAIbHBIX TIe-
pPEMEHHBIX. MeETonbl OLICHMBAaHMS IMAPAMETPOB CTPYKTYPHBIX Mozeneil. CucTeMbl
BHEIIIHE HE CBSI3aHHBIX YpaBHEHUU. TpexmaroBblii METOJ HAMMEHBIIUX KBaJpaTOB.
MopnenupoBaHue CTPYKTYPHBIMU YPaBHEHUSAMM.

2. METOINYECKHUE YKA3AHUA K ITPOBE/IEHUIO
MNPAKTUYECKHNX 3AHSATHUHA U JTABOPATOPHBIX PABOT

Meroanueckue ykazaHus 10 MPAKTHYECKUM 3aHATHSM U JTaOOpaTOPHBIM pabdo-
taM cozaepxatcs B mocooun 65(bbK) A615 Amenun C.B. DxoHOMeTpHKa: TPaKTHU-
kyM: yue0. mocooue / C.B. Amenun. Boponex: ®I'BOY BO «Boponexckuii rocyaap-
CTBEHHBIII TEeXHMYECKMH yHuBepcurer», 2016. 125 c¢. — Pexum nocrtyna
https://education.cchgeu.ru/course/view R:\Jlutepatypa\mis CIIELIUAJINCTOB\
DKOHOMETPHKA

[lepeuyeHp MpakTUYECKUX 3aHATUH 1J1g BceX popMm oOydeHuUs.

Tema 1. ITapHbIil perpecCHOHHBIN aHATU3

[TpakTueckoe 3ansitue Nel. Pacuer koBapualuu, JUCIepCcun, KOppeIsauu

[TpakTnueckoe 3anstue Ne2. [TapHast perpeccusi o METO/ly HAUMEHBIIINX KBaI-
partoB. [locTpoeHne HENMMHEWHBIX MOENEN

Tema 2. CTaTUCTUYECKHUE TUIIOTE3bI U UX MPOBEPKA.

[Tpaktrueckoe 3anstue No3. OrnieHKa 3HAYMMOCTH ypaBHEHUs perpeccuu. IIpo-
BEPKA CTATUCTUYECKUX TUIOTES

Tema 3. MHOKECTBEHHBI PErPECCUOHHBIN aHATN3

[Tpaktnueckoe 3anstue No 4. PacyeT MHOKECTBEHHBIX PETPECCUOHHBIX MOJE-
nei. PerpeccrnoHHble MOJENHN B MATPUYHOUN popme

[IpakTnueckoe 3ansatue Ne 5. IlocTpoeHne TOBEpUTEIIBHBIX HUHTEPBAJIOB

[TpakTueckoe 3ansitue Ne 6. Mozenu ¢ nepeMeHHON CTPYKTypoi

[Ipaktrueckoe 3anstue Ne 7. MylIbTUKOJUIMHEAPHOCTh. YacTHAsT KOppEALUs

Tema 4. BpeMeHHbI€ psAJibl U UX TPOTHO3UPOBAHUE.

ITpakTueckoe 3ansatue Ne 8. MeTo1bl IPOrHO3UPOBAHUSI HA OCHOBE BPEMEHHBIX
PAIOB

[Tepedenn 1a00paTOpPHBIX pabOT

Tema 1. [TapHbIil perpecCHOHHBIN aHaIU3



JlaGoparopHas pabora Nel. Pacuer mapamMeTpoB JIMHEHHON MOJEIU METOIA0M
HaWMEHBIIUX KBaJAPaTOB

JlabopaTopHas pabora No2. Pacyer mapaMeTpoB JTHHEHHOW MOJEIH TPU all-
MIPOKCUMAITH OTBITHBIX JAHHBIX ¢ ToMoIIbio QyHKImit Excel

JlaGoparopHas padota Ne3. I'paduueckoe MOJIETUPOBAHNE TUHEUHBIX U HEIU-
HEWHBIX 3aBUCHUMOCTEN

Tema 2. CTaTUCTUUECKHUE TUIIOTE3BI U UX MMPOBEPKA

JlabopaTtopHas pabota Ne4. [IpumeHeHre HTHCTPYMEHTA IEKTPOHHON TaOJIUIIbI
Excel Ananuz oannvix ipu onpeaeieHUH MapaMeTpoB JIMHEHHBIX Mojeiei. [IpoBepka
CTaTUCTUYECKUX TUIOTE3

Tema 3. MHOXKECTBEHHBIN pErPECCUOHHBIN aHAIN3

JlabopaTtopHas paborta Ne5. OnpeneneHue nmapamMeTpoB HEIMHEWHBIX 3aBUCH-
MocTel B (hopme, onpeiesIeHHON MM0JIb30BaTEIEM

JlaGoparopHas pabota Ne6. ToueuHble U UHTEPBAJIbHBIC OIEHKH JIMHEHHOM
MOJEIN

JlaGopatopHas pabora Ne7. PerpeccuoHHass MoOJ€NIb C Ie€TEPOCKEIACTHUUYHO-
CThI0. MeTo/1 B3BEIICHHBIX HAMMEHBIIIUX KBaJAPAaTOB

Tema 4. BpeMeHHBIE psibl M UX IPOTHO3UPOBAHUE

JlaGopatopHas pabota Ne8. PerpeccuoHHbBIN aHAIU3 BPEMEHHBIX PSI0B

Tema 6. CuCTEMBI 5JKOHOMETPUYECKUX YPABHEHUIN

JlabopaTtopHas pabota Ne9. Cuctembl OTHOBPEMEHHBIX YpaBHEHUN

3. METOINYECKHUE YKA3AHHS K BBIIIOJTHEHUIO
CAMOCTOATEJBHOU PABOTHI

PaGoueii mporpamMmoil TUCHUILTUHBI « DKOHOMETPUKA» MPEAyCMOTPEHA CaMo-
CTOSITENIbHASI paboTa CTyAeHTOB. Buibl caMoCTOSITENIbHON PabOTHI:

1) moaroTOBKA K JIKIIUSAM M CAaMOCTOSTENIbHAs MpopaboTKa MaTepuania; 2) moj-
rOTOBKA K MPAKTUYCCKUM 3aHATHAM U J1a0OpaTOpHBIM padboTam; 3) MOATOTOBKA K BbI-
MOJTHEHUIO KYPCOBOM paboThl; 4) caMOITOJATOTOBKA K HUTOTOBOM MPOBEPKE 3HAHMIA,
5) BBIMOJHEHHUE JOMAIITHUX 33 JaHHI.

IToaroroBKa K JIeKHMSM H CaMOCTOSITeJIbHAasi MPOPadoTKa MaTepHaJa sB-
JsieTCss 00s3aTENBHBIM BUIOM CaMOCTOSITEIBHONW paOOThI M MPEIIoIaraeT MpeaBapu-
TEIbHOE O3HAKOMJICHHE CTYyJIEHTa C BOMPOCAMH MPEIACTOSIIEH JEKIHUU C IENbIO
HanOosee dpdekTuBHOrO yecBoeHUs Matepuana. Oco0oe BHUMaHUE CIEAYET yACIUTh
BOITPOCaM, BEBIHOCUMBIM Ha CAaMOCTOSITESIILHOE H3yUCHHE.

IMoaroToBKa K MPaKTHYECKUM 3aHATHSAM 3aKJIFOYACTCS B BBIMTOJIHECHUH OIpe-
JICTICHHBIX 3aIaHAH K KKJIOMY IPAKTUYCCKOMY 3aHATHIO. BhImomHeHne 3aqaHuil B
KaueCTBE MOJATOTOBKHU K MPAKTHUECKUM 3aHSITHUSM SIBIISICTCS 00S3aTEIIbHBIM M OTICHU-
BaeTCs MPEMOIaBaTEIEM KaK dJIEMEHT OOIIei yCIIeBaeMOCTH CTYACHTA.

IMoaroroBka K Ja0OPaTOPHBLIM 3aHITUSIM 3aKITI0YAeTCs B MPOPabOTKE Teope-
TUYECKOTO MaTepuaia K Kaxiaou jabopaTopHoit padote. 3ammra 1a00paTOpHBIX pa-



00T aBnsieTcsl 00s3aTENBbHON W OLEHUBAETCS MpETNoAaBaTeleM Kak dJIeMEeHT oOuiei
yCIIEBAEMOCTH CTY/EHTA.

OT1uéThI 110 TAOOPATOPHBIM paboTaM O0GOPMIISIOTCS KaK MHIUBUAYaIbHBIA OTUET
CTyIeHTa, Ha nucTax popmara A4 B COOTBETCTBHH C TPEOOBAaHUSIMHU HOPMOKHTPOJIS
BI'TY. Hanmuuue TUTYJIBHOTO JUCTa 00SA3aTENIBHO.

CaMonoaroToBka K UTOrOBOiIl NMpoOBepKe 3HAHWIA MpEANoIaraeT caMoCTOs-
TeIbHYI0 MPOpPabOTKy MaTepuaia, OMHPasCh Ha COJEp)KaHUE JICKIIMH W MpakTude-
CKHUX 3aHSTHUH, BOIPOCHI, BHIHOCUMBIE Ha CAMOCTOSATEIBHOE N3YUYEHHE.

CTyneHT nomyckaeTrcs K UTOTOBOM aTTecTalluu (9K3aMEHy) Ha OCHOBAaHUU I10-
CeILEeHHs JICKIIUI 1 MPaKTUYECKUX 3aHATHUH, a TAaKXKe BBHITIOJTHEHUSI KYPCOBOM paboTHhI.
Ha sk3ameH BBIHOCATCS OCHOBHBIE BOIIPOCHI, U3y4aeMbl€ B TEUEHUE CEMECTpa. JK3a-
MEH MpEerojaraeT OTBEThl Ha TEOPETUUYECKUE BOMPOCHI, BHIMIOIHEHUE CTAaHIAPTHOTO
Y TIPUKJIAJHOTO 3a/IaHusl.

4. METOJINMYECKHUE YKA3AHUS K BBIITIOJTHEHUIO
KYPCOBOMU PABOTHI

B cooTBeTcTBUM ¢ yueOHBIM TUIAHOM KypcoBasi paboTa SBIISIETCS] 00s13aTeIbHBIM

CTPYKTYPHBIM 3JIEMEHTOM M3YyYCHHS TUCIUIUTAHBI « DKOHOMETPHKA).

3amaun, pemraeMple TPU BHITIOJHEHUN KypCOBOM paOOThI: CHCTEMATH3aIlds U
3aKPETUICHUE TIOJYYCHHBIX TCOPETUYCCKUX 3HAUYCHWU W TPAKTHYCCKUX YMEHHM 10
TUCITUTUINHE; YTITyOJICHHE TEOPETUISCKUX 3HAHUN B COOTBETCTBUU C BHIOPAHHOU Te-
MOH; pa3BUTHE HABBIKOB HAYYHO-HCCIEAOBATEIBCKOW pPabOTHI (pa3BUTHE YMEHHSI
0000111aTh, KPUTHYECKH OICHUBAThH TCOPETUICCKUE TTOJIOKEHUS, BEIPA0ATHIBATH CBOIO
TOYKY 3peHHs); (OpMHpPOBaHUE MPOPECCUOHAIBHBIX HABBIKOB, YMECHHE NMPUMCHSTH
TEOPETUUECKUE 3HAHUS MPU PEIICHUM MOCTABICHHBIX 3a7a4; Pa3BUTHE TBOPUYECKOU
WHUIIAATUBBI, CAMOCTOATEILHOCTH.

KypcoBas pabora npeacrapisieT coO0i MOSCHUTEIBHYIO 3aITUCKy 00beMOM 25-
30 crpanuI, AOHKHA CONEPKAaTh CIEAYIOUIUE pa3/eibl: BBEIACHUE, TCOPETUUCCKUN
paszien, pacu€éTHO-aHAIMTHYECKUI pasfies, TJIOCCapuii TEPMUHOB O TEME UCCIENO0-
BaHMsI, 3aKJIIOUCHUE, CIIUCOK JTUTEPATYPHI, IPUIOKEHUS. Y Ka3aHHBIC Pa3/IeIIbl SBIIsI-
I0TCSI 00s13aTeNIbHBIMU. BBeIeHNE 1 3aKTI0UeHUE HE HYMEPYIOTCS KaK pa3/ieibl.

Bo 66edenuu xypcoBoil paboThl 0OOCHOBBIBACTCS aKTyaJbHOCTh TEMBI, IIEIb U
3aJ1auu paObOTHI, MPUBOIUTCS KpaTKas XapaKTePUCTHKA MPEAMETa UCCIICTIOBAHMS, 13-
JlaraeTcsl KpaTKoe CoJIep KaHNe OCHOBHBIX pa3/iejioB paOOTHI.

B meopemuuecxoii wvacmu pabomuir pacKpbIBacTCs CyITHOCTh M COJICPKaHHE UC-
CIIeyeMO# MmpoOJIeMbl, paCCMaTPUBAIOTCS TEOPETUUECKUE U METOIUYECKHUE ACTTCKTHI
€¢ pEIICHNS Ha OCHOBE 0030pa JIMTEPaTyPHBIX UCTOYHUKOB 10 TeME KypCOBOU pado-
Thl. B TeopeTndeckom pasjiesne JOMKHBI ObITh MPOaHATU3UPOBAHBI PA3IMYHBIC TOUKH
3peHHUs CHEIUATNCTOB M0 Po0IeMe, BBISBIICHBI TeHIACHIIMU pa3BuTus. Cienyer pac-
CMOTPETh OCHOBHBIC MOHATUS TI0O TEME KYpPCOBOM paOOThI, BBIJACIUTh METOJUUECKHE
MOJXO0/bI, KiIaccu(PUKalUM, MPOAHATM3UPOBATH (HAKTOPBI, COJAEPIKAHUE OCHOBHBIX
MO/IXO/IOB U MPHUHIIAIIOB MOCTPOSHUS TEOPETHUECKUX KOHIICTIIHM, OMPEaEIUTh Mpo-



OsieMbl, TeHAeHIMH. TeopeTuuecKuil pa3ies BeIIONHIETCA B (popMaTe KpUTUIECKOTO
0030pa TOYEK 3pEHUs U B3IJISIIOB Pa3HbIX CHEUUATUCTOB (TEOPETHUKOB M MPAKTUKOB)
110 BBIOpPaHHOMY HaIlpaBJICHUIO.

BeinonHenue pacuémno-ananumuyecko2o pazoena KypcoBoi paboThl, COCTOSIILIErO
U3 JIBYX 33JJaHH, OCYLIECTBISETCS 110 BApUAHTaM B COOTBETCTBUU CO CIIMCKOM IPYTIITBI
(cTyneHT, HaxoaAMiics Mo cnucKy Ha 11 mecrte, BbITOMHAET | BapuaHT U T.1.).

Copepxanue Kaxaoro naparpada JaHHOro pasfeliia JAOKHO BKJIKOYATh: MOCTa-
HOBKY 3aJjauyll B COOTBETCTBHM C pEIIaeMOl NMpOOJEMOM, HCXOJIHBIE JTAaHHbIE, SKOHO-
METPUUYECKYIO MOJIENb, PAcUETHBIE (OPMYJIbI, pEIICHUE 3a/aud, Ipapuueckoe Npea-
CTaBJICHUE MOJIEJICH, aHAJIN3 MOJIyYEHHBIX PE3YyJIbTAaTOB, BHIBOJbI. CKPUHIIOTHI ITPUME-
HEHUSI THPOPMALMOHHBIX TEXHOJIOTHH MPH PELLICHUH 3a7ay Pa3MEIIaloTCs B TEKCTE Ma-
parpa¢oB. Bce pucyHku v TabaMIbl JODKHBI UMETh HyMEPALMIO U Ha3BaHUs, (POPMYJIbI
JOJKHBI UIMETh TOSICHEHHSI K UCTIOJIb3YEeMbIM NepeMeHHbIM. Kax bl naparpad nomkeH
coaepxarb OMOIMorpadMuecKre CCbUIKA Ha UCIOJIb3yEMbIE HCTOUYHUKH JINTEPATYPhI.

I noccapuii mepmunog COCTOUT U3 TEMATUYECKOTO CIIOBApsl HCHOJb3YEMBIX B
paboTe TEPMUHOB U MOHATHH, KaXJA0€ MOHATUE WU TEPMHH JIOJDKEH OBITh OIpese-
JIEH U JIaHA CChUIKA Ha aBTOpPA MHTEPIPETALMH 3TOTO MOHATUS WM ONPENCICHUS.

3axnoyenue MOCBAMAETCS O0OOIIEHUIO MONYYEHHBIX PE3YyJbTAaTOB, OLEHKE UX
3 PEeKTUBHOCTH.

Hcnonvzosanue cospemennvbix UHQOPMAYUOHHBIX MEXHOIO02UU U NPOSPAMMHBIX
cpedcme. Kaxnas kypcoBasi paboTa JOKHA BKIIIOYATh Kak MOJIPOOHBIE PACUETHI IO
COOTBETCTBYIOIIMM 3KOHOMETPUYECKUM MOJENSAM, TaK U UCIOJb30BaHUE COBPEMEH-
HBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U MPOrpPaMMHBIX CPEJCTB, CKPUHILIOTHI C MOsIC-
HEHUSIMU MPOBOJIMMBIX PacYETOB BKJIIOUAIOTCS B COOTBETCTBYIOIINE Maparpadsl.

KypcoBas pabota gomkHa 3aBepIIaThCs CIUCKOM MCIOJIB30BAaHHBIX JIUTEPATYyp-
HBIX MCTOYHHUKOB. Vcmonb3yemble MyOnMKaluu JOJIKHBI OBITH COBPEMEHHBIMH, IO
naTe omyOJMKOBaHUS HE paHee, YeM 3a MATh MPEAIIECTBYIOMINX BBITOJIHEHHUIO Kyp-
coBOM paboThl neT. Cnucok aumepamypsi JOJKEH BKIIOYaTh HE MeHee 20 UCTOYHU-
KOB, B T.4. IEPUOJMYECKUE M3JaHusl U pecypchl cetu MuTepuer. He pomyckaercs:
oOlee onucaHue NMPakKTUKA 00OCHOBAaHUS MPHUHATHUS PEIICHUN ¢ TOMOILBIO MaTeMa-
TUYECKOT0 MOJEIMPOBaHus 0€3 aHanu3a NpoOseM U BbISIBICHUS CIa0bIX CTOPOH; Tie-
penuceiBaHue cTareid 0e3 CChUIOK U aHaiu3a. B coMcok JmuTepaTyphl BKIIFOUAOTCS
TOJIbKO MCTOJb30BAHHBIE B TEKCTE KYPCOBOM pabOThl HCTOUHUKH.

[IpumepHoe pacnipeneneHue oobeMa KypcoBOi pabOTHI 10 pa3/esaM: BBEICHUE
1-2 c.; Teopernyeckas yacth 10-15 c.; pacu€THo-aHamuTmdeckas vacth 15-20 c.;
rioccapuii 1-2 c.; 3axmouenue 1-2 c.

TemaTuka KypcoBbIX padoT
1. DKOoHOMETpUYECKHE METO/Ibl aHAJIM3a BpEMEHHBIX psaoB. [Ipumenenue Gpuk-
TUBHBIX MIEPEMEHHBIX.
2. HenuHeliHble 5KOHOMETPUYECKHE MOJEIN PETPECCHOHHOIO aHAJIN3a B HCCIIe-
JIOBAaHUU PbIHKA



3. CucTtemMbl OIHOBPEMEHHbBIX SKOHOMETPUUYECKUX YPaBHEHUN U 00JIaCTh UX MPHU-
MEHEHHS.

4. VccnenoBanue npo0i1eMbl MyJIbTUKOJUIMHEAPHOCTH B 3KOHOMETPHUKE

5. UccnenoBanue nmpoOiieMbl aBTOKOPPEISIUN CITyYailHbIX OTKJIIOHEHUM B 9KOHO-
METpPHKE.

6. UccnenoBanue mpuMeHEHHUs MOJIeTIeH ¢ (PUKTUBHBIMU MTEPEMEHHBIMH B 3KOHO-
MeTpuKe u TecT Hoy.

7. Kpurepuit JlapOuna-YoTcoHa B SKOHOMETPHKE.

8. Tect panroBoii koppensiuu CrniupMeHa Kak criocod oOHapyKeHUs reTepo-
CKEIACTUYHOCTH.

9. DKOHOMETPUUYECKUE MOJENH C PACIIPEICTEHHBIM JIAaTrOM.

10. MccnenoBanre Ce30HHBIX M IUKJIMYECKUX KOJICOaHUI B IKOHOMETPHUKE C UC-
nojb30BaHueM psga Oypoe.

11. Metoa MakCUMaJIbHOTO MPABAONOI00MS B SKOHOMETPUKE.

12. O6001mEHHBIN METOI HAMMEHBIIIUX KBaJPaTOB.

13. ToOuT-MO1€7TM B SKOHOMETPHUKE.

14. luHaMu4eCcKre SKOHOMETPUUECKUE MOJICIIH.

15. AmanTuBHBIE MOJIEIIM BPEMEHHBIX PSAIOB U CE30HHBIX SIBJICHUN.

16. JIByX11aroBslii METOJl HANMEHBIINX KBAIPATOB.

17. TpéxmaroBblii METOl HANMEHBIINX KBAIPATOB.

18. Mopenu BeiOOpa ¢ OMHapHOI 3aBUcUMOM niepemeHHoi. Logit u Probit monenu.
19. OueHka cTOMMOCTH OOBEKTOB HEJBUKUMOCTU: SKOHOMETPUUECKUNA OJIXO/.
20. UccnenoBanne MpOU3BOAUTENBHOCTH TPY/1a C IOMOIIBIO 3KOHOMETPUYECKUX
MOJENEN.

MCXOIHBIE IAHHBIE JIJII PACUETHO-AHAJIMTUYECKON YACTH

NunuBuayanbHoe 3aganue Ne 1. [TapHbIil perpecCHOHHBIN aHaIu3
y= bo + bix1 + ¢

[Toctpouts auarpammsl paccestHusl. OnpeneianTb BbIOOPOUYHYIO KOBapHalUIO, CPEe-
HEe KBaIpaTHUECKOE OTKIIOHEHHE JJisg BeauduH X U Y, BEBIOOPOYHYIO JUCIIEPCHIO TIe-
peMeHHOl X, KO3(DPUIIMEHTHl ypaBHEHHS perpeccuu, Ko3(O(PUIMEHT KOppesiuH,
BBIOOPOYHYIO OCTAaTOYHYIO JucIiepcuto, 95% noBepuTenbHbI MHTEpBAN IS (PyHK-
MU perpeccun, 95% n0BEpUTENbHBIA UHTEPBAI JUIsl MHANBUIYAJbHBIX 3HAaYEHUH 3a-
BHCUMOM MEpEeMEHHOH (3HaYueHUE U3 CepeIMHbl TabauIbl — 6-51 cTopoka), 95% nose-
PUTENbHBIA MHTEPBAJI JJI TApAMETPOB PErPECCHOHHON Moaenu (a1 kordduireHTa
perpeccuu, JUisl AUCIIEPCUU U JIJISl CPEHET0 KBAaJIPAaTUYECKOTO OTKJIOHEHHMSI Cilydail-
HOI cocTaBisitonei), koadduunent nerepmuHanuu. OIEHUTh 3HAUUMOCTh ypaBHeE-
HUS PETPECCUH, 3HAYUMOCTh KO3(PPUIIMEHTOB perpeccuu, 3HaYMMOCTh KodhpuimeH-
Ta Koppensiuuu. [IpunsaTe ypoBens 3Haunmoctd oo = 0,05. (B kauecTBe MCXOIHBIX
JAHHBIX JUIsl IEPBOTO 33JJaHUs B3ATh 3HAUEHUS IEPEMEHHOM X1 U Y JJI1 BapHaHTa, CO-
OTBETCTBYIOUIETO MOCJENHeW Hu(ppe B 3a4€THON KHIKKE IUIOC 1, Hampumep, s
HOMepa 3a4€THOM KHIKKHU 2509 BeiOMpaercs Bapuant 10)



NunuBunyansHoe 3ananue No 2. MHOKECTBEHHBIN perpeCCUOHHBIN aHau3
yzbo+b1X1+b2X2+8

3ananue 2. [IpoBecTH OLIEHKY MapaMeTpOB YpaBHEHUS CBSI3U NI MHOTO(aKTOp-
HOUM MOJIEH, MPOBEPUTH 3HAYMMOCTh U aJ€KBATHOCTh MOJYYEHHOTO YpaBHEHHUS (T10
F—xputeputo ®urniepa) u Kaxxaoro u3 ero napamerpos (1o t-kpureputo CTbrofieHTa).
PaccuunTaiiTe mporHo3HOE 3HAUCHHUE Pe3yJIbTaTa, €Clid MPOrHO3HbIC 3HAaYEHUs (PaKTo-
poB cocTaBIsAIOT 80% OT UX MakCHUMallbHBIX 3HaUeHUU. [[pUHATH ypOBEHb 3HAUUMO-
cru o = 0,05.

Haiitn 95% noBepuTenbHbIE MHTEPBANIBI AJI APAMETPOB YPABHEHUS, IS IHC-
nepcuu, st GyHKIMU perpeccuu U Uil MHAUBUAYaIbHbIX 3HaueHui. [IpoBectu ana-
JU3 Ha MYJBTHKOJUTMHEAPHOCTh. ONpeeuTh U MpoaHATU3UPOBATh YaCTHBIE KOA(-
(GULHUEHTHI KOppesiuuu. Berauciuts Ko3pOUIIMEHT MHOXECTBEHHON KOPPEALUUA U
KOA(DPUITMEHT JeTepMUHAIIMU U TTPOAHATU3UPOBATh UX. ONpenenuTh U MPoaHaAIU3H-
pOBaTh CTaHAAPTU30BaHHBIE KOIPPUIIMEHTHI perpeccu U KOIPGUIIUESHTHI 3J1acTUY-
HoCTH. (B KauecTBe MCXOMHBIX JAHHBIX JJIsI IEPBOTO 3aJaHUS B3ATh 3HAUCHUS TEpe-
MEHHOM X1, X2 Uy JUIsl BapUaHTa, COOTBETCTBYIONIETO MOCJIEeAHEN nudpe B 3a4ETHOMN
KHIDKKE, HAlpUMeEp, JJI1 HoMepa 3a4€THOM KHKKU 2509 BeiOMpaeTcst BapuaHT 9)

Bapuanr 1.
HmetoTcs cnepyromue JaHHbIE O BBIpaOboTKe | Ne X1 X2 y
JUTHS HA OHOTO paboTatomero x1 (T), Opa- | m/m

Ke JUThs X2 (%) U ce0eCTOMMOCTH OJHON ; gg gg ggg

;;);—I(I){;(I) ];'I:I/ITBﬂ y (py©.) 110 TUTEHHBIM IIeXaM 3 o5 |55 .

4 17,4 7,7 251

5 44,8 1,2 158

6 1119 | 2,2 101

7 20,1 8,4 259

8 28,1 1,4 186

9 22,3 4,2 204

10 25,3 0,9 198

11 56,0 1,3 170

12 40,2 1,8 173

Bapuanr 2.

[To npeanpusTusiM peruona usyya- | Ne n/m Y X1 Xz
€Tcs 3aBUCUMOCTh BBIPA0OTKH Ipo- | 1 39 10,0 7,0
JyKIMK Ha OJHOTO PabOTHUKA y 2 3,9 14,0 7,0
(TBIC. pYy0.) OT BBOJIA B ACHCTBUE 2 jg 128 ;8
HOBBIX OCHOBHBIX (POHJIOB X1 (% OT | g 38 170 70
CTOMMOCTH (DOH/IOB Ha KOHEI TOa) | 6 4,8 19,0 7.0
U OT YAEIBHOIO Beca paboymX BbI- 7 5,4 19,0 8,0
COKOIi KBaTM()MKALUK B 00IIEiH g gg 588 28

YHCIIEHHOCTH pabounx X2 (%). 10 68 20,0 10.0
11 6,0 21,0 9,0

12 6,4 22,0 11,0
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Bapuanr 3.

Homep | Banosoit no- | Cpenneronosas | CpegHeroaoBas
npen- X0 CTOUMOCTb, CTOUMOCTb,
W3ygaercs BIUsSHUE CTOU- | IIPUATHS | 32 TOJ, MIIH | MJTH pyO. MJTH pyoO.
MOCTH OCHOBHBIX U 000- pyo. OCHOBHBIX 000POTHBIX
POTHBIX CPEJICTB Ha BEJIU- dhonI0B CPEICTB
YUHY BAJIOBOT'O JJOXO/a 1 118 105 203
TOPTOBBIX MPEATPUATHH. 2 28 56 63
J1J1s1 3TOTO 10 CIIEIYFOIIUM 3 17 >4 45
4 50 63 113
npeaAupUuATUAM ObLIA nojiy- 5 56 28 121
YE€HbI JaHHBIC 6 102 50 88
7 116 54 110
8 124 42 56
9 114 36 80
10 154 106 237
11 115 88 160
12 98 46 75
Bapuanrt 4.
HccnenoBaTh 3aBUCUMOCTD YPOBHS Ne | [IpousBonu- | 3apaboTHast | YpoBeHb
PEHTA0ETBLHOCTH OT MMPOU3BOAUTENb- | TI/Tl | TEIBHOCTD iata, 1.e. | peHTa0elb-
HOCTH TpyJa (X1) 4 pazMepa 3apadot- Tpyna, 1.e (x2) HOCTH, %0
HOM IJ1aThI (X2) MO TaHHBIM CJIEAYIO- (x1) (y)
LIX Hpezmpmmﬁ 1 7134 149 5,20
2 5415 142 4,41
3 7633 151 5,23
4 10259 165 6,72
5 14620 175 7,14
6 8736 155 4,40
7 5590 144 3,78
8 10212 165 6,83
9 11586 171 6,07
10 9156 161 6,10
11 12501 173 7,10
12 11274 168 6,21
Bapuanr 5.
HccnenoBaTh 3aBUCUMOCTD MTPOU3- X1 X2 y
BOJICTBA BaJIOBOM MPOIYKIIUU, MJIH. P | 3 250 41
(y) oT cyMMbI 000POTHBIX IPOU3BOI- | 5 280 5,6
CTBEHHBIX ()OHJIOB (X1) W CPEIHEro- | 2 240 3,1
JI0Basi YUCIICHHOCTh pabovHX (X2). 6 290 6,4
7 510 8,6
5 270 5,5
10 540 11
8 300 7,9
3 250 3,8
7 510 8,5
4 275 4,5
8 450 9,9
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Bapuasnr 6.

HccnenoBaTh 3aBUCUMOCTD ypOBHS peHTa- | No /i X1 X2 Y
6enpHOCTH (Y, %) OT yanenbHOro Beca npo- | 1 56,6 43,4 7,92
TDYKITUH COOCTBEHHOTO TIPOU3BOJICTBA B 2 516 484 8,17
ToBapoobopoTe X1 % U yAenbHOTo Beca 2 ggg gég ?82
HOKyrIHOfI MNpoaAYKIMU B TOBap0060p0Te 5 47:6 52:4 9:14
X2-% 6 60,8 39,2 9,00
7 32,2 67,8 9,13
8 53,2 46,8 7,81
9 41,6 58,4 9,17
10 76,1 23,9 9,01
11 436 56,4 6,43
12 52,8 47,2 5,64
Bapuant 7.
HccnenoBath 3aBHCUMOCTh oHI00THA- | No i/ y X1 X2
4y (y) B IPOLIEHTAX HA €AUHUILY OCHOB- 1 26 15 39
HBIX IPOU3BOACTBEHHBIX (poHI0B (OI1D) 2 33 36 40
OT CPEIHEYaCOBOM MTPOU3BOAUTEILHOCTH j gg’ gg ig
o0opyaoBaHus (X1) ¥ yAETHLHOTO Beca 5 42 15 53
aktuBHOM yactu OI1D (x2). 6 24 33 42
7 52 44 54
8 26 34 54
9 26 63 50
10 45 44 53
11 27 43 46
12 54 31 50
Bapuasnr 8.
Ne n/mt y X1 X2
[To maHHBIM JUTST MAIITTHOCTPOUTETBHBIX 1 204 0,23 0,40
MPEINPUATHI TPOBECTH PETPECCUOHHBIN g ggg 853 81218
AQHAaJIN3 3aBUCUMOCTH MHJCKCA CHUXKECHUS 4 236 0:17 0:50
cebecTonMOoCTH npoayKnruunu (y) OT TpY- 5 62 0,23 0,40
TOEMKOCTH (X1) ¥ YJIEIHHOTO Beca To- 6 53 0,43 0,19
KYIHBIX U3CTHH (X2). 7 172 0,31 0,25
8 56 0,26 0,44
9 52 0,49 0,17
10 46 0,36 0,39
11 53 0,37 0,33
12 31 0,43 0,25
Bapuant 9.
Ne i/ y X1 X2
Ha ocHOBaHWM JaHHBIX IO CIIEAYIOIIHM 1 996 37 46
MPEANPUATHIM MPOBECTH PETPECCHOH- g 1735692 ig gg
HBI aHATA3 3aBUCUMOCTH BBIPAOOTKH 4 1216 36 34
Ha 0J{HOTO paboTaromero y (IIT/4en.) ot 5 1350 26 26
CpeaHeN YacOBOW MPOU3BOAUTEILHOCTH 6 1026 24 31
000py/I0BaHUS TMIEPBOTO yUacTKa X1 7 1099 15 20
(1T/9) U cpeaHei yacoBOM MPOU3BOIM- g ggg ii gg
TETHHOCTH 000PYI0BAaHUS BTOPOTO 10 3018 34 3
ydacTka X (WT/4). 11 1831 63 50
12 1167 8 23
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Bapuanrt 10.

Ne i/m y X1 X2
Ha ocHoBaHWu JaHHBIX IO CJIE- 1 2320 40 430
2 2500 40 410

FOLIUM TPEIIPUITUIM IIPOBE-
Aviot PEATID . P 3 2560 42 530
CTH PErpPECCHOHHBIN aHAIN3 3a- 1 5700 45 560
BHCHUMOCTH 00bEMa BBITyCKa 5 2893 47 480
MPOAYKIHH Y (TIC.py0.) OT KO- 6 2941 49 430
JMYECTBA 3aHATHIX PAOOTHUKOB 7 3020 52 440
X1 (Y€1) U CTOMMOCTH OCHOBHBIX 8 3648 55 510
(OHIOB X (TEIC.pYG.) 9 3400 59 550
JIOB X2 (TRIC.PYD-)- 10 3110 a4 580
11 3150 41 630
12 3246 51 570

[TPUMEP BBIIIOJIHEHWA 3AJAHUA Ne 1.
MAPHBIA KOPPEJSAIIMOHHO-PETPECCUOHHBIN AHAJIU3.

[TapameTrpu3anus perpeCCUOHHOTO YpaBHEHUA.

Knaccruuecknil moaxoa K OLEHHBAHHUIO MAapaMETPOB JIMHEHMHBIX 3aBUCUMOCTEHN
(mapameTpu3alu perpecCUMOHHBIX YPaBHEHUI) pacCMAaTpUBAETCS Ha MPUMEPE JIH-
HEWHOW IMAPHOU PErpeccun

y=bho+bix+eg
¥ =Yx = bo + bix,,
rjae Y — (hakTUYecKoe 3HaYeHUE Pe3yJIbTaTUBHOTO MPU3HAKA;
Y WIHN Yx — TEOPETUYECKNE 3HAUYCHUE PE3YJbTAaTUBHOIO MPU3HAKA, HAWJICHHBIC W3

ypaBHEHHSI PETPECCHH, ITyTEM MMOJCTAHOBKH B HETO (haKTHUCCKUX 3HAUCHHM (akTopa
X,
bo , b1 — mapamerpsl (k03 bUITHEHTBI) YpaBHEHUS PETPECCHH;
£ - cllydaiiHas cocTapiisitoias (BO3MyIICHHE, OMHOKA), XapaKTepU3yIoIias OTKJIO-
HeHME (DaKTHUECKOTO 3HAYEHHS PE3yIbTATHBHOIO IPH3HAKA OT TEOPETHUECKOTO,

HaWJIEHHOTO 0 YPABHEHUIO PErPECCUHU.

HmeroTcs 1Ba psa SMIMPUUYECKUX (MTOJYUYCHHBIX M3 OIbITA) JaHHBIX X (X1, X2, ...,

Xn) 1Y (Y1, Y2, ..., Yn), OTOOpaKEHHUE COOTBETCTBYIOIIMX UM TOUEK C KOOPAMHATAMH
(Xi, Yi), tone 1 =1, 2, ..., N, HA KOOPAUHATHOM MJIOCKOCTH HA3BIBACTCS NOJIeM KOPPEsi-
yuu.

[1o pacnonokXeHuIo IMIUPUIECKUX TOUEK MOKHO MPEANOI0KUTh BUA KOPPEIALHU-
OHHOM 3aBUCMMOCTH. HanmpuMmep, HAIM4Yue JTMHENHON KOPPEISIIMOHHON 3aBUCUMOCTHU
MEK]ly IEPEMEHHBIMH X U .

[TocTpoeHue TMHEWHOW perpeccuu Mpearnoiaraet olieHKy e€ mapamerpos bo u b1 ¢
MOMOIIIbIO MeTOJIa HauMeHbuX kBaapaToB (MHK).

Cornmacio MHK HensBecTHbIe mapameTpbl Do u b1 moay4aroT TakuMm oOpasom,
4TOOBl CyMMa KBaJpaTOB OTKJIOHEHUH (PaKTUUECKMX 3HAYEHWH Yi OT 3HAYeHUil ¥,

HalJIEHHBIX M0 YPaBHEHUIO perpeccuu Obl1a Obl MUHUMAIbHOU
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S = Zn:(yi ~ ¥, )? = min.

i=1
Takum oOpa3oM, W3 MHOXKECTBA BO3ZMOXKHOCTEH, MOJOKEHUE JIMHUU PETrPEeCcCUU
Ha rpaduke BhIOMpAETCS TaKMM 00pa3oM, 4TOOBI CyMMa KBaJIpaTOB PACCTOSHUM MO
BEPTUKAIIM MEXAY TOUKaAMU U 3TOU JIMHUEH ObLla MUHUMAIbHOU

gi=Yi— ¥,
. 2
S=>g" —>min
i=1
Jlnst moucka MuHUMYMa (DYHKIIMH, HEOOXOAUMO BBIUUCIUTD YaCTHBIE TIPOU3BO/I-
HBIC TI0 KQXKJIOMY M3 ITapamMeTpoB Do 1 D1 ¥ MpUpaBHATE MX K HYIO

S :_Zn:(Yi - yi )2 :_Zn:()/i _bo _blxi )2;

as n n n
_:_ZZ(Yi _bo _blxi )ZZYi _nbo _blzxi =0
abo i=1 i=1

i=1
as n n n n
——==2) (¥ =, —byX; )X =D Xy, = > X, —b, > 7 =0.
ob, i1 = i1 i-1
B pesyabTarte nmpeoOpa3oBaHuil MOIyYaeTcs CIEAyoNas CUcTeMa HOpMajlbHbBIX
YpaBHEHHH IS OIICHKH ImapameTpoB Do u b1

nby +blzn:Xi = Zn: Yi
i=1 i=1
bozn“xi +blzn:xi2 = Zn:xiyi.
i=1 i=1 i=1

Hckomble olleHKH mapaMeTpoB Do u D1 HaxomsT pemnas cucreMy HOpMaIbHBIX
yYpaBHEHUI METOJOM TOACTAHOBKH, MOCIICAOBATEIBHOTO MCKIIIOYCHUS MEPEMEHHBIX
nu6o metoaoM onpenenuteneit. Tak,

anxiyi_n')_('y
b, = 1=L

n

fo—n-T(2
i=1

Pa3nenus 00e yacTH ypaBHEHMI CUCTEMBI Ha N, MOIYYUM
b, +b,X=Yy

b,X +b, X° = Xy.
N3 nepBoro ypaBHeHUs CUCTEMBI MOJIYYUM
b, = y-b,X,
[Tocne noacTaHOBKH BO BTOPOE YPABHEHHE MOJTYYUM
_Xy—-X-y _ Cov(x,y)
X -xt 8]

rae Cov(x,y)— BbIOOpOYHasi KOBapUalvs MPU3HAKOB (KOPPEISIIMOHHBIA MOMEHT)

bl

n

Cov(x.y) = xy - X- 7=%Z(Xi = X)- (Y, ~ V);

i=1
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S2— nucrnepcus MpU3HaKa x
2

X Zx > (6~ X
— l=ln

S2=x? - X* = _ i

n

Perienrie cucTeMbl HOpMAJIBHBIX YPAaBHEHUNU MOXKET OBITh OCYIIECTBIEHO METO-
JIOM OIPENICIIUTENEH

r7ie A — ONpeaeIuTeIh CUCTEMBI,

Abo, Ab1 — yacTHBIC ONpeEeTUTENH, OTydaeMble IyTEM 3aMEHBI COOTBETCTBY-
IOLLETO CTOJOIa MATPUIIbl OMPEAEIIUTENS CUCTEMbl JAHHBIMU IIPABOM YacTH MCXOA-
HOM CHCTEMBI HOPMAJIbHBIX YPABHEHU;

:n ZX Abzzy ZX Ab:n Zy.
IO IR DYDY 3

JlaHHBIE O CTOMMOCTH OCHOBHBIX (DOHJIOB X U MPOAYKUMHU NMpeanpusaTuil (hupm)
Y, MJTIH pyO.

A4

bupma X y Xy X y?
1 201,6 1011,3 | 203878,1 | 40642,56 | 1022728
2 2426 1490,4 361571 | 58854,76 | 2221292
3 2554 1024,5 | 261657,3 | 65229,16 | 1049600
4 323,7 559,9 | 181239,6 | 1047817 313488
5 3319 1195,1 | 396653,7 | 110157,6 | 1428264
6 384,6 1050,1 | 403868,5 | 147917,2 | 1102710
7 397,7 1482,8 | 589709,6 | 158165,3 | 2198696
8 450,7 1151,7 | 519071,2 | 203130,5 | 1326413
9 457,6 1020,6 | 467026,6 | 209397,8 | 1041624
10 515,3 1648 | 849214,4 | 265534,1 | 2715904
11 533,8 24419 | 1303486 | 2849424 | 5962876
12 587,8 1424,6 | 837379,9 | 345508,8 | 2029485
13 614,9 1095,4 | 673561,5 378102 | 1199901
14 655,1 1278,5 | 8375454 429156 | 1634562
15 720,1 2091,4 | 1506017 518544 | 4373954
16 7415 2403,5 | 1782195 | 549822,3 | 5776812
17 760,9 2010 | 1529409 | 578968,8 | 4040100
18 814,1 2042,3 | 1662636 | 662758,8 | 4170989
19 859,2 1607,9 | 1381508 | 738224,6 | 2585342
20 931 1683,2 | 1567059 866761 | 2833162
21 953,8 1529 | 1458360 | 909734,4 | 2337841
22 1092,6 | 3063,9 | 3347617 | 1193775 | 9387483
23 1148,9 2048,4 | 2353407 | 1319971 | 4195943
24 12475 2034,4 | 2537914 | 1556256 | 4138783
25 1253,1 24359 | 3052426 | 1570260 | 5933609
26 18735 | 3082,1 | 5774314 | 3510002 | 9499340
Cymma | 18348,9 | 43906,8 | 35838726 | 16776598 | 84520903
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HOCTpOCHI/Ie KOPPCIIUOHHOI'O ITOJIL U IPOBEACHUC JIMHUN PETPECCUA

y

=000 * *

=500 +

(000 +

500 1000 1500 2000

JIisi HaXOXJACHUS TapaMeTpOB YPAaBHEHHUS PETPECCHUU HUCIOJIb3yeM (YHKIIUIO
Excel MOITPE/], mo3BoJISONIYI0 PACCYMTATE OMPEACIIUTEIIb MATPHUIIBI

Apryiie HTbI OYHKLMM

MOMPE,]

Maccve | A1:E7 = {276;18348,3: 18348,

= 99509415,79
BozEpallacT onpeAennTENE MATPHUE! (MaTPHWLA XPaHUTCA B MAcCHEE),

MaccvB “4MCNOEDA MACCHE C PAEHEBIM KOAMHECTEOM CTPOK K ETDJ'IEL[DB_. AHanasoH
A4esk KNH MACCHE.

CNpABKa N0 3T0H fryHELKE

JHaHEHNE: 99509416, 79 ok | [ omena |

Taxk, onpenenuTens cucTeMbl B 11es1oM paBeH A = =99509416,79, yacTHslii onpe-

16

aemurenb Abo = 79005533565, uwactheii ompemenutens Ab; = 126165393,5.
b, = A% ~793,9503, b, = Ajl —1,267874.
E1 - fe =MOMNPEOAT: B2
A | B | © | D E F |

1 25 1834890 439058 IBBEDBMEI?BI

2 183458 5 167 7R59E | 35833726

3 J83 9503

4

5 439063 1834589 7005533565

B | 35838726 1677R558

7 1267574

B

g 25 43905 3 126165393 5

10| 183489 355338726



YpaBHeHUE perpeccuu uMeeT BU/l
y=793,9503 + 1,26 -x + e.

AHanu3 pe3ybTaToB MMOKa3bIBaET, YTO BelnunHa Kodpduuuenta by = 793,9503
B JAHHOW MOJIEJIN SKOHOMHYECKH HEe HHTEPIIPETHPYETCS, MOCKOJIbKY 03Ha4YaeT 00BEM
BBIIMTyCKa MPOIYKIIMH MPH HYJICBOM 3HAYECHUH OCHOBHBIX MPOU3BOJICTBEHHBIX (OH-
JIOB, YTO peajbHO HEBO3MOXHO. OJHAKO, ’Ta KOHCTAHTa XapaKTEpPU3YyeT CMEILCHUE
JIMHHUU PETPECCUU TI0 OCH ) (TOUKY HIEpECCUCHUS JIMHUU PErpeccHu ¢ ochbio ). Koad-
¢dunmeHt ypaBHeHus perpeccun b= 1,26 o3Hauaetr poct 00bEMa BBITyCKa MPOIYK-
muu Ha 1,26 MiH.pyO. mpu yBEJIHMYEHUH OCHOBHBIX MPOM3BOJCTBEHHBIX (POHIOB B
CTOMMOCTHOM BbIpaKeHHH Ha 1 MITH.pyO.

Nnentupurkanus u BepupuKanus MoIeJId NAPHO perpeccuu

Ha srane naenTudukanum noy4eHHbIX MOJAENIEH MAPHON PErpeccuu pacCUnThI-
BAIOTCA MOKA3aTENN TECHOTHI CBsA3U. [Ipn HCTIOJIB30BaHNM IMHEMHON PETPECCUM B Ka-
YECTBE TAKOTO TOKA3aTellsl BHICTYIACT JIMHEHHBIN KOAPPHUIUEHT KOPpesuuu (Ixy):

S, _ Cov(x,y) _ yx

_yy
& S, S,-S, S,-S

y y
n n

n-2 YiXi—=2_Y in

n
— i=1 i=1 i=1

n-ixf—(ixi)z ~ n~zn:yi2—(izn;,yijz

i=1 i=1 i=1
B 2635838726 — 43906 ,8-18348 9 o7
/(26 -16776598 —18348 97 ). (26 - 84520903 — 43906 ,82)

Koppensainonnas cBsi3b MKy MEPEMEHHBIMUA HA3bIBACTCS MPSIMOM, €CIU Ixy >
0, 1 oOpaTHoOi, ecnu I'xy < 0.

KoadduumeHT koppensiiuu npuHuMaeT 3Ha4eHus ot -1 go 1, 1. e. -1 <y <1
Yewm Ommke K0dPGHUIIMEHT KOPPEISIUH Iy K €IUHUIIC, TEM CBSI3b TecHee. [ kade-
CTBEHHOM XapaKTEPUCTUKH CHIIbI CBSI3HM UCTIOIB3YIOT Ikany Yemmoka:

Torasarer 0103 | 0305 | 0507 | 07-09 | 0,9-0,99

TECHOTBI CBSI3H 1= 197 197 ] ]

XapakTepucTUKa BECbMA
cnabast | yMepeHHas | 3aMeTHas | BBICOKAs

CHIJIBI CBA3HU BBICOKas

CBs13b MEXKy IEPEMEHHBIMA X U Y MOJIEIU TECHasl (BBICOKas), MPSAMO MPOIOp-
LUOHAJIbHASL.
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X y | oyx | (V- 97| (x WP (Y -yw)?|(x- X)P | X2

201,6 [1011,3|1049,6 | 458902 |408537,6|1463,342| 254144 |40642,56
242,6 [1490,4|1101,5| 39332,04 | 344788,1 | 151214,8|214486,5 |58854,76
255,4 (1024,5|1117,8 | 441192,3 | 325992,8 | 8698,412 | 202794,3 | 65229,16
323,7 | 559,9 | 1204,4 | 1274242 | 234606,6 | 415330,1 | 145944,6 |104781,7
331,9 [1195,1|1214,8 | 243663,7 | 224643,2 | 386,4227 | 139746,6 | 110157,6
384,6 |1050,1|1281,6 | 407839,4 | 165769,9 | 53580,49 | 103122,5|147917,2
397,7 |1482,8|1298,2 | 42404,31 | 152521 |34083,16|94880,59 |158165,3
450,7 |1151,7 | 1365,4 | 288393,8 | 104550,1 | 45659,6 |65038,73|203130,5
457,6 |1020,6 | 1374,1 | 446388,4 | 98969,18 | 124983 |61566,97 |209397,8
515,3 | 1648 | 1447,3 | 1658,369 | 58291,99 | 40286,22 | 36262,41 | 265534,1
533,8 [2441,9| 1470,7 | 567275,5 | 47516,01 | 943149 |29558,87 [284942,4
587,8 |1424,6 | 1539,2 | 69761 |22355,18|13134,67|13906,76 |345508,8
614,9 [1095,4 | 1573,6 | 352032,3 | 13261,16 | 228642,7 | 8249,53 | 378102
655,1 [1278,5|1624,5| 168283 |4120,171|119739,9|2563,085| 429156
720,1 {2091,4|1706,9 | 162148,7 | 332,0869 | 147804,6 | 206,5853 | 518544
741,5 |2403,5|1734,1 | 510906 |2057,144 |448124,7|1279,713 [549822,3
760,9 | 2010 |1758,7 | 103218,9 | 4893,354 | 63163,96 | 3044,068 |578968,8
814,1 |2042,3|1826,1 | 125016,6 | 18879,7 |46730,99|11744,72 |662758,8
859,2 [1607,9|1883,3 | 6532,37 |37863,14 | 75849,35 | 23553,99 | 738224,6
931 |1683,2|1974,3 | 30,50438 |81577,57 | 84763,06 | 50747,96 | 866761
953,8 | 1529 | 2003,3 | 25511,46 | 98926,23 | 224911,6 | 61540,25 [ 909734,4
1092,6 | 3063,9 | 2179,2 | 1891112 |240596,4 | 782642,1|149670,8 | 1193775
1148,9 | 2048,4 | 2250,6 | 129367,5 | 315717,7 | 40889,17 | 196402,4 | 1319971
1247,5|2034,4| 2375,6 | 119492,5 | 471831,6 | 116433,2 | 293518,1 | 1556256
1253,1|2435,9| 2382,7 | 558273,4 | 481636,1 | 2827,775|299617,3 | 1570260
1873,5(3082,1| 3169,3 | 1941499 | 2192144 | 7605,97 | 1363694 | 3510002
CymmMma 10374477 | 6152378 | 4222098 | 3827285 |16776598

JIyst o1leHKHM KaudecTBa MoJ100pa JIMHEWMHOW (YHKIIMK PAacCUMTHIBAETCS KBaJpaT
NUHEHHOTO K0>()(QHIMEHTa KOPPEISALUHN 2y, KOTOPBIA Ha3bIBAETCA KO3()OHUIEEHTOM
nerepmuHai. OH XapakTepU3yeT JOJ0 pe3yIbTaTUBHOTO MPHU3HAKa y, 0ObICHSE-
MYIO perpeccuei, B o01e Aucnepcun pe3yabTaTUBHOTO IPU3HAKA:

S2 52
d=r?="2_-1->¢
—ixy T g2 - Sz'
y y

Bennuuna 1 — r? xapakrepusyeT JOJIO JUCIEPCHS p, BBI3BAHHYIO BIMSAHHEM
OCTaJIbHBIX HE YUTEHHBIX B MOJICNIH (PAKTOPOB.

Jlns mosrydeHus HEeCMENIEHHOM OIICHKHU OOIIe IUCIepCHH Ha OJHY CTEICHBb
CBOOO/IBI, OOIIYI0O CYMMY KBaJpaTOB OTKJIOHEHUU JEJST HE HA YUCIIO €IUHUI] COBO-
KYITHOCTH, a Ha YUCJIO CTENeHEeNH CBOOO/TbI

n
Z(yi - y)z
S; =4 T 10374477 / (26 — 1) = 414979,1 ,
n —
(bakTopHas AUCTIEPCUS
n

Z(yxi - y)z

S =il =6152378 / 1=6152378,
" P

oCTaTO4YHaA JUCIICPCHUA

18



, i(y| - yxI )2 ielz
S = n—(p+1) n-(p+1)

aucnepcusi pakTOpHOU MepeEMEHHON

n
D% = X)?
_ =1
n-1
rae N — yuciao HaOJIOACHUM, p — YUCIIO OLICHUBAEMbIX MapaMETPOB YPaBHEHUS IMpU
HE3aBUCUMBIX TMEPEMEHHbBIX, (p+1) — YUCIIO OICHMBAEMBIX MAPAMETPOB ypPaBHEHHUS
perpeccuu, BKJIIOYasi KOHCTAHTY Do, Yi — HaOJItojaeMple 3HAUYEHUST 3aBUCUMOU Tiepe-

N .

MeHHOU (I=1, ..., N), y, WK §,- pac4éTHBIC 3HAYCHUS 3aBUCUIMOU IEPEMEHHOM, Xi —

= 4222098 / (26 —2) = 175920,8 ,

SZ

= 3827285 / (26— 1) = 153091,4 ,

HaOJI0aeMble 3HAYECHHSI HE3aBUCUMOM NTEPEMEHHOM.

CpenHeKBaIpaTUIECKUE OTKIOHEHUS:
obmiee Sy = 644,1887 , dakTopHOE SYx= 2480,399 , OCTATOUHOE Se = =419,4291 , HE3aBH-
CHUMOM TIEPEeMEHHOM Sx= 391,269 .

Boruucisis otHomieHue (pakTOPHOM M OCTaTOYHOW JUCIIEPCUU B pAcUETe Ha OJIHY
CTENEeHb CBOOO/IbI, MOMyyatoT BenuunHy F-xputepus ®umepa. Ecnu HyneBas rurmo-
T€3a CIpaBe/INBa, TO (PaKTOPHAs U OCTATOYHAs JTUCHEPCUU HE OTIMYAIOTCS APYr OT
apyra. ns Ho Heo0X0AMMO ONpOBEp:KEHUE, YTOOBI (paKTOpHAsT TUCHEPCUs MPEBbI-
11aJ1a OCTaTOYHYIO B HECKOJILKO Pa3, T.€. BBINONIHAIACH ObI TunmoTe3a H, :S7 >S7.

3nauenne F-xpurepus Ouinepa as napHOW JMHEHHON perpeccuu:
r’ 0,77°

. (N-2)=—""—.(26-2)=34,95.
1-r 1-0,77

Boruncnennoe 3HaueHue F-xputepusi mpusHaercs AOCTOBEPHBIM (OTIMYAO-
IIUMCSI OT €IWHUIIBI), €CIU OHO Oojblie TabnuuHoro. TaOauyHoe 3HayeHue k-
KpUTEPHS 3TO MaKCUMallbHas BEITUYMHA OTHOILLIECHUS AUCIEPCHIA, KOTOpas UMEET Me-
CTO IPH CIYy4YalHOM HMX PACXOXKJIEHUHU NJIsl TaHHOTO YPOBHS BEPOSATHOCTU HAIAYUS
HyJIeBO# runore3bl. B aTom ciyuae HyneBas runoresa (Ho) oTBepraeTcs U JeIaeTcs
BBIBOJI O CYIIECTBEHHOCTH U3y4aeMoM CBS3U: Fgpaxm > Fumasa.

Ecou BemmunHa Fgam OKa3bIBaeTCS MEHBINE Fumasn , TO BEPOATHOCTH HYJIEBOM
TUNOTE3bI BhIIE 3aaHHOTrO ypoBHS (@ = 0,05 wim 0,01) 1 oHa HE MOXET OBITh OT-
KJIOHEHa 0e3 pHrCKa HEBEPHOI'O BhIBOJIa O HAJIMYUU CBSI3U. B 3TOM ciyudae ypaBHEHUE
perpeccuu MpU3HaeTCs CTaTUCTUYECKU HE3HAUUMBIM.

ITosryuennoe 3HaueHue Fgam = 34,95 cpaBHHBaeM ¢ TaOJMYHBIM KPUTUYECKUM
3HaUYE€HHUEM, KOTOpOE MpHu ypoBHE 3HauuMocTH @ = 0,05 u yucnie crenenei cBOOOIbI
ki =p =1 (perpeccuonnoMm) u ko =n—p—1=26 -1 — 1 = 24 (ocTaTOYHOM) COCTa-
BUT Fumasi= 4,259677. Tak xak Fpaxm > Fmasa , TO 1€71aEM BBIBOJ O CYIIECTBEHHOCTH
M3y4YaeMOM CBSI3M MO JUHEHHOU MOJENH, T.€. O CTATUCTUYECKON 3HAUMMOCTH MOJEIHN
B LIETIOM.

Kpurtnueckoe (Ttabnmuynoe) 3Hauenue F-xkputepus Ouiiepa MOXKHO ONpPEIETUTh
¢ nomoipio Gyukiuu Excel FPACITOBP u3 kareropun Cmamucmuueckue.

F=
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Aprytse HTbI IYHKLMH
FPACTICEP
BepoATHOCTL | 0,05 = 0,05
CreneHy_ceoboabil |1 =1
CreneHy_ceoboab2 24 =24
= 4259677214

BozepallaeT ofpaTHOE 3HaYeHKE ANA F-pacnpeAeneHHA BEEpOATHOCTEM: ecn p = FRACM(x,...), To
FPACAOER(p,.. ) = =,

CreneHy_ceoboAB2 3HIMEHATENE CTENEHER CEOD0ARI - Ukono oT 1 Ao 1010, uoknkouan

1g~10,
CnpaBta No SToA dyHELMKH SHaHEHHE 4, 259677214 l Ok I [ OTHEHa ]
B MOCJIEAYIOIINX peanusanuax Excel HCIIOJIB3YETCS byHKIIMSA

=F.OBP.ITX(¢;df1;df2), rne « - ypoBeHb 3HaummMocth, dfl- perpeccrnoHHOE YHUCIIO
creneneil cBoooapl, df2 — ocTaTrouHoOEe YMCIIO cTENEHEH CBOOOIBI.

B nuneitHoM perpeccur 0OOBIYHO OIEHMBAETCS 3HAYMMOCTH HE TOJBKO ypaBHE-
HUS B LIEJIOM, HO U OTAEIBHBIX €r0 apaMeTpOB.

[poremypa OlEHWBAaHUS CYIIECTBEHHOCTH MapaMeTpoB Do u b1 Gasupyercs nHa
pacdete QakTuyeckux 3HaueHui t-kpurepus CTbrojieHTa:

i _ 793,95 -4,435949
N> (x,—X)® 419,429. | 16770598
= 26 3827285

b :blzbl\/z(xi g =p, YN=2:S. _; 509 ¥26-2:301.269_= 5 838067 ,
Cs, S & S, 418,429

e
KOTOpBIE 3aT€M CPAaBHUBAIOTCS C TAOJIMYHBIM (KPUTHUECKUM) 3HAYCHHEM JJIs 3aJaH-
HOTro ypoBHs 3HauuMocTd o = 0,05 u ymcaa creneHer cBodoasr (N—p-1) = (N — 2).
Ecnu daktuueckoe 3Hauenue t-kpurepusi CTbroJeHTa (110 MOAYJII0) MPEBbIIAET Tad-
JTUYHOE (lkpur), TO TUIIOTE3Y O HECYHIECTBEHHOCTH KOA(D(PUIIMEHTa PErPECCUU MOKHO
OTKJIOHHUTb.

Kputnueckoe (tabmuunoe) 3HaueHue t-kpurepusi CThIOJEHTa MOXKHO OIpeJie-
auth ¢ momotnkto ¢pynknun Excel CTBIO/IPACITIOBP u3 kareropuu Cmamucmuue-
cKue.
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Aprye HTbI PyYHKUHK
CThHOAPACIOER

BepoATHOCTL | 0,05 | = 0,05

Crenenv_ceoboabl |24 =24
= 2,063595547

BiozEpallaeT 0OpaTHOR pPACNpeAENEHHE CTEHIAEHTA.

BEpOATHOCTL EENOATHOCTE, CEAZAHHAA © ABYXXBOCTOERIM F-Pacnpe AeneHHEN

CTBHIAEHTA.
CNpaEka No 3ToH dyHELHH JHAYEHHE: 2, 063598547 [ Ok ] [ CITMEHS l
B MOCJIEAYIOIINX peanu3anuax Excel HCIIOJIB3YETCS byHKIUS

=CTbIOJJEHT.OBP.2X(;df), rne « - ypoBens 3HaunmocTH, df — octaTrouHOe YUCIIO
crereneit cBo0OAbI. TTOCKONBKY te; n-m-1 =1 0,05; 24 = tip = tmaan = 2,063899 , TO B 060-
uX cnydastx | tpaxm | > tmass , A€TAEM BBIBOJ, YTO 3HAUEHUS mapameTpoB b u by He
CIy4aliHO OTKJIOHSFOTCS OT HYJISI, T.€. CTATHCTUYECKH 3HAYMMBI M OTPAXKAIOT Peajib-
HYIO MPHUPOJY B3aMMOCBS3CH MEXKIY pacCMaTpUBACMBIMHU NEPEMEHHBIMH B paMKax
pa3pabOTaHHON MOJIENU TAPHOM JTMHEHHOM perpeccum.

3HaYMMOCTh K03 (HUIIMEHTa KOPPEISIIIMU TPOBEPSICTCS TaK)KE HAa OCHOBE pacye-
Ta (paKTHIECKOro 3HadeHus t-kpurepus CThIOACHTA:

t =r- /L2220177. 26—_22:5’9
1-r 1-0,77

B mapHo# nuHelHOM perpeccuu t? = F, ClieZIoBaTeNIbHO, 00a criocoda MpoBEpKH

3HAYUMOCTH Mojenu (¢ moMoIibio t u F-kputepus) uisi TMHEWMHOW MapHOM perpec-
cuu paBHOCUIBbHEL Kpome Toro, t; =t7.

J{nst mpoBepku HyseBOM runote3sl Ho He00X0MMO CpaBHUTH (PaKTUYECKOE 3HA-
yeHue tr (mo Moayit0) ¢ TaOIMYHBIM 3HAUeHHEM (TIPU 3aJaHHOM YPOBHE 3HAYUMOCTH
@), eciu | tr | > tipur, TO KOAPOUIUSHT KOPPEIAIUN 3HAYMMO OTJIMYACTCS OT HYJIS.

OLEHHUTh Ka4eCTBO CUHTE3UPOBAHHOW MOJIENIH B IIEJIOM MOKHO OCHOBBIBAsICh Ha
MUHUMAJIbHOCTH OTKJIOHEHUS (PAKTUYECKUX 3HAUYECHUN Pe3yJIbTATUBHOTO MPU3HAKA OT
TEOPETHUYECKUX, PACCUUTAHHBIX 10 YPAaBHEHUIO pEerpeccuu. BennunHa OTKIOHEHHM
AMITUPUYECKUX U PACUYETHBIX 3HAYECHUU (¥ — Yx) MO KaKJAOMY HAOJIOJACHUIO MPEI-
CTaBJIIeT coO0OM aOCOMIOTHYIO OMMOKY anmmpokcuMaruu. YToOsl UMETh 00IIee CyxX-
JIEHUE O KaueCTBE MOJIETU W3 OTHOCUTEIBHBIX OTKIOHEHUH IO KaXIOMy HalOIoje-
HUIO, ONPENIETSIOT CPEAHIO OMIMOKY anmpoOKCUMAIIMM, KaK CPEIHIO apru(pMeTnye-
CKYIO MPOCTYIO U3 OTHOCUTEIBHBIX OMIMOOK allPOKCUMAIUU:

1 &Y Yy

A== ——>1100= 21,9 %.
n =l Y

HonyquHoe 3HAYCHHUE OITUOKH MOXKET OBITh MCITOJIb30BaHO I CpaBHCHUS MO-

JieNer pa3nuyHbIX (HOPM 3aBUCHMOCTEH.
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[Tpu noacraHoBKe B ypaBHEHUE perpeccuu y = Do + bix cooTBercTBytomero 31a-
YEHUS X MOKHO OIPEACIIUTh peIcKa3blBaeMoe (IPOTHO3UPYEMOE) 3HAYEHUE Yp, KAK
BAPUAHT TOYEYHOIO MporHosa. Ilpumem xp paBHbIM MeauaHe (CpeaHEMY 3HAYEHUIO
U3 JIByX YHCEN, CTOSIIUX B IEHTPE PAHXKHPOBAHHOTO Psiia BEIMYUHBI X) Xp = 635.
Torma

yp=793,95+1,27+635 = 1599,05.

ITOCKOJIBKY TOYEYHBIN MPOTHO3 SBISAETCA YCPEAHEHHON OLIEHKOM, TO BEPOSITHBIE
3HAYEHUs] POTHO3UPYEMOI BEIMUYUHBI OyIyT HAXOIUTHCS B HEKOTOPOM HHTEPBAJIC.
[ToaToMy TO4YEYHBIH MPOTHO3 HEOOXOAMMO JOMOJHUTH PACUETOM CTaHIAAPTHOM
OIIMOKHU Syx U COOTBETCTBEHHO OLIEHKOMN JJOBEPUTEIHHOTO MHTEPBAJIa TEOPETUIECKIX
3HAYEHUH PE3yJIbTATUBHOTO IIPU3HAKA ).

Yo —4S, <Y, SV +LS)

Cpennsist crangapTHas OLIMOKAa PACUETHOIO 3HAYEHUsl PEe3yJbTaTUBHOIO MpPH-
3HAKA 10 YPABHEHUIO PEIPECCHUM:

K2 K2 _ X

Z(x —X? Z(x — X)?

2 1, Ky = X)°
S, =S- =
Yx \/ Z(X —X)

2
R Z(yl - yxi )
rae S* = MW - OCTaTOYHAas JUCIIEPCUS PE3YIBTATUBHOTO IIPU3HAKA B PACUETE
n—(p+

A

Ha OJIHY CTENEHb CBOOO/BI, S - OCTATOYHOE CPEIHEKBAIPATHUECKOE OTKIOHEHHUE pe-
3yJ'IBTaTI/IBHOFO MpPU3HAKA.

Z(y. Yy, ) .
§ =Bl oo 32222981:175920,8 © §2419,429 MITH.pYO.
J’_ — i

s g |1, Ca= " 0 J , (63570577 _g3 64
v, S (%, - %) 26 3827285

C nanéxunocteio @ = 0,05 (Tabnmnunoe 3HaueHue tk = 2,0639) noBepUTEIbHBIM
MHTEpBaJ JJ1s1 Yp IPU 3aJJaHHOM X, = 635 coCTaBUT

1 (Xn OZ2H - )_()2
Yo=Y, £S- o 7 1599,05+ 2,0639- 83,64.

Z(x — X)?

[Tomyunm, 9TO ¢ BEPOATHOCTHIO 95% MOBEpUTENBHBIA HHTEPBAI JJIS PE3yIIbTa-
TUBHOTO TpH3HaKa — 00bEMa BBITYCKAEMOW MPOIYKIMU TMPH 33JaHHOM 3HAYCHUH
dakTopa Xp = 635 MIIH. py0. — BEJIMYMHBI OCHOBHBIX MPOU3BOJCTBEHHBIX (hOHIOB,
OyayT HaXOAUThCS B mperenax ot Yp(Min) = 1426,42 maH. pyO. Ui HWKHEH IpaHu-
el M 10 Yp(max) = 1771,68 muH. pyO. a1 BepXHEH TPAHHUIIBL.
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CpGI[H}I}I ommbka NpEeACKa3aHHOTO MHAWBUAYAJIbHOI'O 3HAYCHHUA p IIPU Xp = Xk
COCTAaBUT:

— = (Xk_X)
Sy ) =S" \/1+ Z(X SF

Cpennsist omuOKa MPOrHO3UPYEMOTO UHANBUIYAJILHOTO 3HAUYCHUS )

F\2
s, =8 141 + S =X ) = 419,429- \/1 L 635-T057F 47,7
‘ 'S (x - %) 26 3827285

Toraa mpv 3aJaHHOM YPOBHE 3HAYMMOCTH JOBEPHUTEILHBIA UHTEPBAT JUIA )
IIPU Xp = Xk COCTABUT:

%)’
yp:ykitks'\/l"' B =X

PHCERIE

rae tk - kputudeckoe (TabauuHoe) 3HaueHue t-xputepus CTbrOfeHTa IJI1 COOTBET-
CTBYIOILIETO YPOBHS 3HAYMMOCTH U YHCIIa CTeNeHei cBoooabl (N - 2), &S — npenerns-
Hasl OlIMOKa MPOTHO3UPYEMOI BEIMUHUHBI.

HOBepI/ITCHBHHﬁ HHTCPpBAJI JII MHIAWBUIYAJIbHBIX 3HAYCHUM PC3YJIIbTAaTUBHOI'O
IIpU3HaKa

v\2
( Nnpoan "V - X)

Yo :yxié'\/l'i_l Z( =1599,05+2,0639-427,7 .
Xi —X

[Tonyunm, 4TO C BEpOATHOCTHIO 95% 1OBEpUTENbHBI UHTEPBAI JJIs1 HHAUBUY-
TBHBIX 3HAYCHUN PE3yJbTaTUBHOTO MpPU3HAKA — 00BhEMA BHIITYCKAEMOM MPOIYKIINU
MpH 3aJaHHOM 3HauYeHUu (akTopa Xp = 635 MiH. pyO. — BETUYMHBI OCHOBHBIX MPO-
M3BOJCTBEHHBIX (POHIOB, OYIyT HAXOAUTLCA B Ipeaenax ot Y p(min) = 716,346 mun.
py6. s HKHEH rpaHuusl U 10 Y p(max) = 2481,755 mun. py6. mid BepxHel rpa-
HUIIBL.

Jlns mocTpoeHusi rpaduuecKkoro MpeICTaBICHUS TOBEPUTEIHHBIX HHTEPBAIOB
JUTSL IMHAW PETPECCUU W WHAWBUIAYAJTBHBIX 3HAYCHUH pe3yJbTaTUBHOTO MPHU3HAKA Y,
MPOBEIEM PACUET TEOPETUUYECKUX 3HAYEHUN BEJIMYUHBI Vy , B COOTBETCTBUH PACUET-
HBIMHU 3HAYCHUSMH KOA(DPHUIIMEHTOB YpaBHCHHS PErPECCHHM W TPAHMI] JTOBEPUTEIb-
HBbIX MHTEPBAJIOB JJisl BCEX 3HAaUeHUU (PakTOpHOUN mepemeHHou x. Pe3ynbrarhl npen-
CTaBUM B ClIeZyIoIei TabuIie.
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PacuéTtHbiec 3HaUYCHUS Yx U T'paHUull JOBCPUTCIbHBLIX MHTCPBAJIOB JJIA JIMHUH PErpec-
CU1 U HHAWBUYAJIbHBIX 3HAYCHUMN PE3YJIbTATUBHOI'O IIPHU3HAKA

X

y

Yx

yp(min)

yp(max)

y'p(min)

y'p(Mmax)

201,6

1011,3

1049,554

769,2288

1329,879

139,6373

1959,47

242,6

1490,4

1101,536

835,4213

1367,652

195,897

2007,176

2554

1024,5

1117,765

855,9867

1379,544

213,3905

2022,14

323,7

559,9

1204,361

964,7842

1443,938

306,1613

2102,561

331,9

1195,1

1214,758

977,727

1451,788

317,2337

2112,282

384,6

1050,1

1281,575

1060,186

1502,963

388,0544

2175,095

397,7

1482,8

1298,184

1080,471

1515,897

405,567

2190,8

450,7

1151,7

1365,381

1161,528

1569,234

476,0433

2254,719

457,6

1020,6

1374,129

1171,951

1576,308

485,1738

2263,085

515,3

1648

1447,286

1257,755

1636,816

561,1213

2333,45

533,8

24419

1470,741

1284,706

1656,777

585,3178

2356,165

587.,8

1424,6

1539,207

1361,598

1716,815

655,5153

2422,898

614,9

1095,4

1573,566

1399,104

1748,028

690,5016

2456,63

655,1

1278,5

1624,535

1453,293

1795,776

742,1008

2506,968

720,1

20914

1706,946

1537,058

1876,835

824,7741

2589,119

7415

2403,5

1734,079

1563,573

1904,585

851,7875

2616,37

760,9

2010

1758,676

1587,159

1930,192

876,1885

2641,163

814,1

2042,3

1826,126

1649,714

2002,539

942,6747

2709,578

859,2

1607,9

1883,308

1700,459

2066,156

998,5482

2768,067

931

1683,2

1974,341

177747

2171,211

1086,578

2862,104

953,8

1529

2003,248

1801,083

2205,414

1114,296

2892,201

1092,6

3063,9

2179,229

1938,135

2420,324

1280,624

3077,835

1148,9

2048,4

2250,611

1991,234

2509,988

1346,928

3154,293

12475

20344

2375,623

2081,869

2669,377

1461,48

3289,766

1253,1

24359

2382,723

2086,944

2678,503

1467,927

3297,519

1873,5

3082,1

3169,312

2625,412

3713,212

2146,966

4191,659

['paduyeckn noBepUTEIIbHBIC TPAHUIIBI Ul ¥ TIPEACTABISIOT COO0M Tyrooopas-
HbIE JIMHUH, PACIIOJIOKEHHBIC 110 00€ CTOPOHBI OT JUHUHU perpeccuu (puc.6).

4500

4000

d_-

b

3200

3000

2500

2000

1500

1000

300

1]

200

1000

1:300

2000

Puc. 6. JloBepuTenbHBIN MHTEPBAI TUHUU PETPECCHUU:

a - TMHHS perpeccus yx = bo + bux;

b, C - BepXHsIs U HIKHSS TPAHUIIBI JOBEPUTEIILHOTO UHTEPBaIa IS Yp |
d, e - TOBepUTEIILHBIA UHTEPBAI JIJIsl HHIUBUIYAILHBIX 3HAUCHHI Y
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I[TPUMEP BbIITOJIHEHWA 3ATAHMS Ne 2.

[IpoBecTu OlLIEHKY MapaMeTpoB YpaBHEHHsI CBSI3U JJi1 MHOTO(AKTOPHON MOJENH,
MIPOBEPUTH 3HAYUMOCTD M aJICKBATHOCTH MOJYUYEHHOTO YPAaBHEHUS M KaXXIO0TO U3 €ro
napameTpoB. PaccuuTaiiTe NporHO3HOE 3HAYEHHME pe3yJsbTaTa, €CIU IMPOrHO3HBIE
3HaueHus1 (HakTopoB cocTaBistOT 70% OT UX MakCUManbHBIX 3HaYeHUi. [lpuHATH
ypoBeHb 3Haunmoctu @ = 0,05.

Haiitu 95% noBeputenbHble HHTEPBAJIBI I TapaMeTpoB ypaBHeHus. [Iposectu
aHaJIM3 Ha MYJIbTUKOJUTMHEApHOCTh. ONpeenTh U MPOaHaTU3UPOBATh YACTHBIE KO-
s duUIMeHTH KOppensauud. Berauciaute K03 PUIIMEeHT MHOKECTBEHHOM KOPPEISIINN
U K03(pPUIMEHT AeTepMHUHALIMY U MPOAHATU3UPOBATh MX. ONpeaenuTh U MpoaHaIH-
3UpOBaTh YaCTHBIE KOAPPUITUEHTHI JIACTUIHOCTH.

ViMeroTcst TaHHBIE TI0 JECATH MPEANPHUATHAM, JOOBIBAIOIINM ITOJIC3HBIE HCKOITae-
Mble. M3yyaeTcst BIUsiHEE MOIIHOCTH (TOJIIMHBI) IIacTa (M) MOJE3HBIX MCKOMAEMbIX
U YpOBHS MexaHu3anuu padot (%) Ha cMEHHYI0 J00bIYa Ha OHOTO PA0OTHHKA (T).

Hcxonnble ganHble Ui pacuéra

CMeHHas
MoLHoCTb Jobblya Ha
Mpegnpuatve | nnacta, M | YpoBEHb Me- | OOHOrO pa-
XxaHumsauumn, % | 6oTHUKa, T
X1 X2 Y

—_
—_

OO0 |N|O ||~ WIN|[=~
—

— O |00 (O [N |00 [N |00 ||

OO |0 |~ |N|O1|00 N[O (O

OIN|O | |00 | |O O[O [O

—_
—_
—_

1. ITocTpoeHne MTMHEHHON 3aBUCUMOCTH Ha OCHOBE ITOJISI KOPPEIALIUU

Hcnonb3ys BO3MOXKHOCTH EXCel mocTponm ToueuHbIe AUuarpaMMbl 3aBUCUMOCTH Y
oT X1 u ot X2. JlobaBUM K MOCTPOCHHBIM JUarpaMMamM, OTOOPaKAIOIINM TOJIsT KOP-
peNAluy — JIMHUU TPEHJA JUIs JIMHEWHBIX PErPECCUOHHBIX Mozenen. [lomectum Ha
JIUarpaMMbl COOTBETCTBYIOUIUE MApHbIE YPAaBHEHUSI JIMHEHHOW perpeccun U Kodhdu-
LIUEHTHI JETCPMUHALINH.

[IpoBeném aHamu3 MOJYYEHHBIX 3aBUCHUMOCTEH, TaKMM >k€ 0o0pa3oMm, Kak W JJIs
[IEpPBOM MOJEIH ITAPHOU JIMHEWHOU PETPECCUM.
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A | B | ¢ | b | E | F | =

15
19 FABMCHMOCTL BhIPAGOTHH OT MOWHOCTH NAAcTa,

M
20 11

21
—— y =1,0164% - 2 7541

—23 RZ= 0,750z
24 9 e

o5

25

27
28 /
29 -

0

3

32

i 7 EI EII 1;3 ‘1I1 1I2 13
34

— MoOWHOCTE NAACTA, M

35

L
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\

BripaGotka, 1
-]
3
L

oz}
\"
4

th
L
»

N

Gi5]
a7 JAaBHCHMOCTE BI:I|}'-][_FOTI'.'H OT YpOoBHA
=5 MeXaHH3IaUuHHM

39
40 1 y = 0,82559x + 1,597
T RT=0408

42 |
43
44
45
A6
a7
45
49
S0 - M
51
52
53

+*

BripadoTra, T
et | [ma]
\}

h [ur]
-
r\r
4
+*

-»

4 T T T T T
3 4 YpdeeHp MeXaHH ;auMnA, % o] 9

2. Onpenenenyie mapaMeTpoB YpaBHEHUS PETPECCUU B MATPUYHOUN popme
B=(X"X)1X"Y

CdopmupoBats Matpuily X OOBSCHSIONIMX NEPeMEHHBIX pazmepoM 10x3, moba-
BUB CTOJIOCI] C €IMHUYHBIMU 3JIEMEHTAMU Tepe;] CTOJIONAaMHU TaHHBIX TI0 (haKTOPHBIM
NEPEMEHHBIM. DTOT CTOJIOCI] MOdydyaeTcs Kak eIMHUYHOE 3HAaUCHHE MEPEMEHHOM Xy,
yMHOXaeMoi Ha KodddumueHt Dp. Cromben 3aBUCHMMON MEPEMEHHON COCTaBISCT
BEKTOp Y.
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A B C D E F | & |
2 1 B 5 5
3 1 g 5 5
4 1 B 7 5
5 1 12 5 10
5 1 B 5 g
7 1 12 7 5
B 1 g 4 5
g 1 g g B
10 1 g 5 7
11 1 11 5 10
12]
13 X ¥
14|
8 Alep Aop Yiop
16| 9.4 53 55
17| =CP3HAY(CZ:C11) =CP3HAH(DZ:D11) =CP3HAYEZET)

Omnpenenum ¢ nomombio Gynkiuun =TPAHCII (u3 xareropun Ccwviiku u maccu-
6bl) TPAHCIOHUPOBAaHHYIO MaTpuily X'. JIJst 3TOro BBIAEIMM MaccuB stueek 3x10 u
BBEJEM B HEro (DyHKIMIO TPAaHCIIOHUPOBAHUS, YKa3aB B Kaue€CTBE apryMEHTOB HC-
XOJIHYIO MaTpuIly X, BKIIOYAIOIIYIO U MEPBbINA cTon0el U3 eauHull. JJis noxyueHus
MaccuBa pe3yJIbTaTOB MO 3TOW (YHKIMHU CIEIyET B 3aBEPIICHUU HakKaTh KOMOWHA-
muto knasumn Ctrl+Shift+Enter nim ske moBTOPUTH 3Ty KOMOMHAIUIO TTPH aKTUBU3a-
MU CTPOKH (popMyT (IIENKHYTH JIEBOW KHOIKOM MBIIIHU B CTPOKE (popmyin).

[TepeMHOKHM TPaHCIIOHUPOBaHHYIO MaTpuiy X' ¢ MCXOQHOM Marpuiei X, mc-
nonb3ys pyuknuo =MYMHOK u3 kateropun mMaremaruueckue. st BeIBoJa pe-
3yJIBTaTOB MPEABAPUTEIILHO JIOJDKEH ObITh BhIIETEH MaccuB stueek 3x3. [lomyuennas
MaTpuiia 10JHKHA OBITh CUMMETPUYHOM.

Haiiném obparnyro matpuiy (X'X)?!, mcmonesys maremMardeckyro (yHKIHIO
=MOBP, aprymentom koTopoii sBisercs matpuna X' X. [TockoIbKy pe3ysbTar Tak-
KE TPEJICTaBIsIeT COO0H CUMMETPUYHYIO MATPUILy 3-TO MOPSIAKA, TO TIPEIBapUTEIh-
HO HEOOXOIMMO BBIJIEJIUTH MACCHUB STUEEK 3X3.

VMHOKUM TPaHCIOHMPOBAaHHYIO MaTpuily X' Ha BEKTOP Y, BBIIEIHMB IS DTOTO
cToyibell U3 TPEX siYCeK.

[TepeMHOKEHNE PE3YJILTATOB TUX JekicTBuii (06paTHOi Matpusl (X X)?! Ha Bek-
top X'Y) maér BekTop K03()(HUIKUEHTOB ypaBHEHHs perpeccuu B. Jns moaydeHus
MaccuBa pe3yJbTaTOB MO BCEM TUM (DYHKIIMSM CIIeIyeT HakaThb KOMOWHAIIMIO KJia-
sum Ctrl+Shift+Enter.
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J| kK

L

M|

X!

=TRPAHCNEZ:D11)

1

1

1

12

g

12

£

g

5

7

)

X'X =MYMHOM(G4:PE:E2:D11) (X)) =MOBPHS:J11)
10 54 B3 402006] -05734] 0.19%
a0 54  o908]  B03 03234 005577 00289
a1 53] 03] 417 .0,1396] 0,0269] 0,05528
12
XY =MYMHOM(GS: PE;E2Z:E11) B=(X"Xy XY =MyMHOM(ME: 011:H14:H1E)

63
BE4
445

===
O |1 | b | L

-3,5393
0,853593
036704

YpaBHEHHUE PETPECCUN UMEET BUL:

A

Y =-3,5393 + 0,85393x:1 + 0.6704x:

3. AHanu3 Ha HadWuMe MyJIbTHUKOJUIMHEApHOCTH. Mcmonb3dyeM GyHKINIO
=KOPPEJI s onpezaenenus mapHbiX KoddduimeHToB Koppensiuu. [1ockonbky
KOA(DPUITMEHT KOppensiiud MeXITy X1 U X2 paBeH 0,48768, uro menbiie 0,8 , mpo-
0JieMa KOJUTMHEAPHOCTH (PAKTOPOB OTCYTCTBYET. B Toxe Bpems, Ko3(DPHUIIMEHTHI
MapHON KOPpEJSIIUU MeXy (pakTopaMu U pe3yibTUPYIOIIEH epeMeHHON Y UMEIoT

Bbicokue 3HaueHus (0,86614 u 0,63876), uTO CBUAETEIBCTBYET 00 MX TECHOUW 3aBH-
CHMOCTH.

o | P | | R | 5 | T |
34| ¥ 2 Y
ESREY 1 |n487ra]0 86614
EARE NG
E A 1
35 =KOPPEN{CZ:C11;02:D11)
39 =KOPPEN(C2:C11;EZ:E11)
40 =KOPPEN(D2:D11;E2:E11)

4. Jlns onpeneneHus BIUSHUS NTapaMETPOB YPAaBHEHUSI PETPECCUM HA 3aBHUCUMYIO
BEJIMUMHY, HaEM cpelHue apu(MEeTUYECKHE 3HAUEHUS! BCEX MEPEMEHHBIX C OMO-
b0 pynkuun =CP3HAY. OnpenenuM Takxe cpelHUE 3HAYEHUS IEPEMEHHBIX, BO3-
BEJIEHHBIX B KBaApaT U UCHOJb3yeM IJisl pacuy€ra Aucnepcuid PakTOpHbIX NEpeMeH-

HBIX U pE3YyJIbTUPYIOIIEH IEPEMEHHON
2

_ x| Tx _ v [ 2y
S2 =x2_x2=i=L __|i=l ;S§=y2_y2=|=l _|i=t :
! n n n n
S%1=2,44 , S2x,=2,01 S%y=3,36

OnpenenuMm cpeaHue KBapaTUUECKUE OTKIOHEHUS NIl (AaKTOPOB U pe3yIbTaTUB-
HOTO IIPU3HAKa

Sx1=1,56205, Sx2=1,41774  Sy=1,83303
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Omnpenenenre CTaHIAPTU30BAHHBIX KOA()(DUIIMEHTOB perpeccuu

b'1=0,72769 b'>=0,28389
Takum 00pa3om, yBeIMUEHHE MOIIHOCTH TUIACTA W YPOBHS MEXaHH3aIMH PadoT
TOJIBKO Ha OJTHO CpPE/IHEE KBAIpaTHUECKOE OTKIOHEHHE SX1 U SXp YBETUUUT CMEHHYIO
no0eray Ha 0,72769 Sy u 0.28389 Sy cOOTBETCTBEHHO.
Omnpenenenre KOd()PUITMEHTOB TACTUIHOCTH

E;=1,18044 E»= 0,34005
VYBennueHne 3TUX NEPEMEHHBIX Ha 1% OT CBOMX CpEIHMX 3HAYEHUU NPUBOJIWT B
CpeaHEM K pocTy A00buM coorBeTcTBeHHO Ha 1,18% u 0,34%. Ha cMeHHy0 100BIYYy
OoJplIee BIMSHUE OKa3bIBAET (DAKTOP MOIIHOCTH IUIACTA.

<l |_>.<

H T + [ 0 [ kR [ L [ W[ HN]OI[P ] & |
18 ¥ =-3,5393 +0,85393x ; + 0.6704x . N
£ 2 2 2 2|2 _=p Exf Ex,
20 xq X3 v Sy =x"—-x"=% = ;
21| =022 " "
22|=c22 B4 2 F  =E22
23 |=C32 &1 s ¥ =32 244 201 33
24 |=ca2 B4 49 25 =E42 =[33-C16°2 =J33-D162 =K3IT-E162
25 |=C512 144 B4 100 =E5% Sxl Bx2 Sy
26 |=CE2 B4 2 25 =EG62 1 56205 141774 183303
27 |=c72 144 49 B4 =E7%2 =NZ305 =023405 =PZ3#0 5
28 |=co2 &1 16 25 =E2 s,
29 |=C92 54 B4 ¥ =E92 By by
30 |=c102 &1 2 49 =E102 »
3 |=c11m2 121 B4 100 =E11%2 072769 028309
2lepean | x xst |V =N15"NZE/P26  =N16"026/P26
=3 g 417 43F
34| =CP3HAY(22:031) =CP3HAU(J22.J31) =CP3HAYKIZ K31
£
35| Ef E2
Ed 1,18044 034005
38| =NI5CIBEIE =N1E"DIGETR

5. Omnpenenenne CyMMbl KBaJpaToB OTKIOHEHUH Q, qucnepcuu Ha CTENEHb CBO-
0onbl S? M cpelHUe KBaApaTHUECKHUE OTKIOHEeHHs S (oOmue, 0ObICHEHHEIE perpec-
CHCH - I' U OCTaTOYHBIC - €)

Qoﬁm = QI’ +Qe
Qoo = %( yi—y)*=33,6; S2 Qo =3,73333; So6r=1,96218
i=1

oM -1

Qu= X (yi - ¥; )2 =6,32959; s2 = 52 =L1:o,90423; $=0,95091
i=1

n-p-—

Q.= (7, - 7 =33,6 — 6,32989 = 27,2704; s? =Q_pr: 13,6352; S, = 3,69259
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A | e | ¢ [ ol E | F [ & | H | 1T ]
7 n 0
78 Q= (n-FF  3E 825 = 208 373333
79 =1 n-1 Sobw= 193218
B0 n
B G=x(3-3 7z 2 @ 133
82 = P Sr= 359259
B3] .
B Ce-X(r-%)F b398 sP_si-— %  nan
85| =1 n-p-1 S= 095091

OmnpenencHue AUCIEPCUU U CPEIHNE KBAAPATHUYCCKUE OTKIOHEHHS /IS IMapamer-
POB ypaBHEHHS PEIPECCHHU, UCIIONIB3Ys AMarOHAIbHbIE 3JICMEHTHI OOPATHON MaTPHIIBI
(X'X)? (cm. ctp. 28). PacyéT BENUUMH OCTATKOB €, KBAPATOB OCTATKOB €2 M UX CyM-
MBI (cM. cTp. 33).

ef

Ms>

. ¢€e i
n—(p+1) n

S =SZL(X'X)™1;; S° 1p_1

Sho=1,90658;  Sb;=0.2205; Shy=0.24295

Omnpenenum 3HaueHus t-cratucTuku CThIOCHTA
Pl = 185637 1, =3,87263: t,=1,51078

b.

J

y

Kputnueckoe (tabnmuunoe) 3HaueHue kputepus CTbIOJEHTa OMpEnessieTcs ¢ Mo-
motipto pyHkinu =CTBIOJAPACIIOBP, B kauecTBe apryMeHTOB KOTOPO BBOJIUT-
Cs1 BEPOSITHOCTh — ypPOBEHb 3HAUUMOCTU o = (0,05 1 0CTaTOYHOE YUCIIO CTENEHEN CBO-
oomel df = n — p — 1. B nocnenyronux peanusanusax Excel ncnonbs3yercs ¢yHkius
=CTBIOJAEHT.OBP.2X (; df).

[TomyyuM KpuTHUECKOE 3HAUCHUE ipur= 2,36462, cienoBaTenbHO, 3HAYMMBIM OKa-
3aJicsl TOJIbKO Kod(dumeHT b1, a by u by — crarnctnueckn Hesnaunmel. Takum oOpa-
30M B MOJICJIH CJICAYET OTKa3aThCs OT MCITOJIb30BaHMS (pakTopa X, M KOHCTAHTHI Do.

Onpenenum  P-3HaueHHe, BEpPOSTHOCTh OIIMOKKM € TIOMOLIBI0  (DYHKIMH
=CTBIOJAPACII, aprymeHTaMH KOTOPOM SBISIFOTCA: pAacUETHOE 3HAYCHHUE
t-cratucTuku (1Mo MOJIYJII0), yucio creneHer cBoboapl df = n —p — 1, xBocTel = 2. B
MOCTEAYOUIUX peanuzanusax Excel UCIIOJIb3YETCS byHKIUS
=CTBIOJIEHT.PACIL.2X(ABS(Y;); df).

P(bo) = 0,10577; P(b;) =0,00611; P(b,) = 0,1746

BepositHocTh ommOku He nomkHa npeBsimath 0,05. BeposTHOCTH omuOku 1o Ko-
s¢durmenty by — 6omee 10%, b; — cocrasusier 0,611% , uto menee 5% u b, — Gonee
17%. D10 moATBEpKAaeT 3HAYUMOCTD TOJIBLKO KO3 uIeHTa b;.
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A3 |y pacy ] [ =41 M100 5)

44 [5.12734 087286 076153 o 11 12 =MA101105)

45| 634831 03483 012132 1 85637 3 87263 1 51078

45 | 585142 08614 074205 =ABS(NI4)NAT =ABS(NIEYOA! =ABS(NIE)PA1

47 |954413 035581 D,1265

48 5,12734 -0,1273 01622 236462 =CTHIOAPACTIOBP(D,05:7)
927715 12772 153112 to< tip t 1= tip t2< 1 kp
51423 D142 037728 P-swaves 010577 D061 0,1745 =CTLIOOPACIIt: df 2)

522845 02285 00522 - —~
598127 101873 10378 S5=8Xp(X' X)X}

579026 120974 1 46347

1 ¥ pacy
Ie2 | 6,32959 | 1 E &) 8 549435
,, B
C.=2(r ¥ F | 05347 00666 0,02087]
= =MYMHOMLES NG5 MI:OT1) | 0,187 =MYMHOM(LE7 N7 P54:PSE)
04112 Sy
=M41*(0580 5)

R
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=M417(1+0B8)0 5
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6. Omnpenenum 95%-Hble NOBEPUTENIbHBIE MHTEPBAJIbI 151 KOA((PUIMEHTOB pe-
IPECCUH, TEOPETHUECKOW JIMHUU PErPECCUr, MHIUBUIYAIbHBIX 3HAYEHUW U JIUCIIEp-
cuu. Jlonyctum 70%-Hble 3HAYEHHS] OT MAaKCHUMAaJIbHBIX BEJIMYMH (DAKTOPOB PABHBI
X1 = 8, X2 = 6. Onpenenum pacuéTHOe 3HaUeHUE DYHKIUU JJIS1 TUX 3HAYCHUM

A

Y =-3,5393 + 0,85393x1 + 0.6704x, = -3,5393 + 0,85393-8 + +0.6704-6 = 5,49438.

OHpeI[eJ'H/IM CTaHAaPTHOC OTKIIOHCHUC OJIA JIMHHUH PCTPCCCHUMH.

Sy =Sy Xp(X' X)X,

Jlnst oToro ymuoxuM Bektop Xo= (1 8 6) Ha oOpaTHyro marpuiry (X'X)?, Boime-
JIUB CTPOKY M3 Tpex siueek. Pesynbrat (0,5947 -0,0666 0,02087) yMHOXKUM Ha BEK-
Top-cTosioenr Xo. B pesynbrate nonyunm 3Hadenue 0,187. CrangapTHOE OTKIOHEHUE
paBHoO 0,4112.

CTaHI[apTHOG OTKJIOHCHHUC OJIs1 MHANBUAYAJIbHBIX 3HAYCHUM

Sy = Sy1+ Xp(X' X )X, = 1,03601.
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BT =MN16-M48"FH 02074 £ p2< 094152 =M1B+MN4E"F41
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% Y= tl—a;n.—p—f -S ¥ K 41*1-1_ (Y)sy+ tj_a;",_ p-1° S ¥
= =RAa5-M48"P5S 4 52204 <Mx(Y)= 6 46673 =RE5+M4GP5S

BB TR . O e* 13 O
w7 Yo f!—a;n.—p—l S Vi VoSVt ‘t}_'—fr;n.—p—l *Sjag

B9 | 304461| £ yo* £ 7 94416

70| =R55-M45*PE3 =RE5+M4T"PE3

71| =MM20BEPOOZET) 62 ag? =RM20BP[DS757)
72 16,0128 S0’ % 1 58987
73 Iﬁ;z,-n—p—_r Ilg—ﬂfl'n—p—l

74 056469 < o2 £ 535087

75| =10*L41/B72 =10*L41/H72

OnpenenuMm A0BEpUTEIbHBIE HHTEPBAJIBI 111 KOA(PPUIMEHTOB ypaBHEHUS perpec-
cun

bj _tl—a;n— p-1° S‘bj Sﬂj Sbj +t1—a;n— p-1° S'bj

s koapdbunmerToB fo u B2 T0OBEpUTEIbHBIE HHTEPBAJIBI HAKPHIBAIOT JUAIa30H OT
OTPUIIATEIBHBIX 3HAUCHUH JI0 TOJIOKUTEIbHBIX, BKItoUas u 0 (-8,0477 < f,<0,96902
u -0,2074 < >, < 0,94152). IlosTOMy TOCTOBEPHO HENB3SI CYAUTHh O TOM BIUSET JaH-
HBIN (haKTOp OTPHUIIATEIIHPHO, MTOJOKUTEIBHO HUJIM BOOOIE HE BIMSAET HA PE3yJIbTHPY-
IOIIYIO MEPEMEHHYIO, - HEBO3MOXKHO. ITO MOJATBEPKIACT CTATUCTHYECCKYIO HE3HAYH-
MOCTb JIaHHBIX K03 dunreHToB. MctrnHHOE 3HaUYeHUE KodpduiinerTa 31 ¢ BEpOSATHO-
cTbio 95% nexut B nipenenax ot 0,33252 no 1,37534.

Onpenenum JOBEPUTEIBHBIN UHTEPBAIL ISl TMHUU PETPECCUU

9_t1—a;n—p—1'SyS MX(Y)S§/+t .SV

C BeposaTrHocThIO 95% BBIPaOOTKAa Ha OJHOTO PAaOOTAIONIIETO IS MPEATPUSITHIA C
MOIIHOCTBIO TJIacTa 8§ M M YpoBHEM MexaHuzaiuu 6% mnexut B npenenax 4,52204 <

Mx(Y) £ 6,46673 ToHH.

l-a;n—p-1

OnpenenuM JOBEPUTETHHBIN HHTEPBA JUIsl HHAUBUIYATbHBIX 3HAUCHUN
A * A
Yo _tl—a;n— p-1" Syo < Yo < Yot tl—a;n— p-1" Syo
C BeposTHOCTBIO 95% WHIMBHUIyaIbHBIC 3HaYCHUS BBIPAOOTKH HaA OJHOTO pabo-
TAIOIIETO ISl TPEANPHUATHNA C MOIIHOCTHIO TIacTa 8 M M ypOBHEM MexaHu3auu 6%
nexut B npeaenax 3,04461 <yo'<7,94416 ToHH.
OnpenenuM JOBEPHUTEILHBIN HHTEPBA IS TUCTICPCUN
2 2
_nST g2 ST
2 2
Xai2;n-p-1 X1-al2;n-p-1
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3Havyenus BenmuuH XM-kBaapar pacrpeneneHus OnpeaeianuM C MOMOIIbI0 (yHK-
uuu =XM20BbP. VcTuHHOE 3HaUY€HUE AUCIEPCUU C BEPOSITHOCTBIO 95% JEXKUT B
npenenax 0,56469<c°<5,35087.

7. OnpenenuM 3HAYUMOCTh MOJIEH B 1IEJIOM

=E7-5EH1B
=EG-FE$1E
=ES-$E$16
=E10-$EH16
=E11-$EH1B

1.2

18
08

02
32

144
3,24
0,54
0,04
1024

I [ 0 7T ¥ I €I wm I N T oTl©Pr [ al&rT]H=s
n

O = E (5 =5) R-%_y & .
=EJBEHIE | 08 054 =KEe2 ¢ ¢
=E3-$E$16 08 0Dp4 =kp32 081162 =1-J55/79 0,009
=E4-5E$16 18 324 =kFog
=E5-5E$16 32 10,24 =K7F1s2 R n—1 (I-R%)
=EB-$E$16 8 324 =kF22 n—p-1I

=K73
=K74
=K7E"2
=K7E"2
kT2

07578

R n-p-1
F = % > Fﬂ;}’ ;'P!—p—l
(I-R°)-p

=1-(1-0BE9/7=1-(1-OBI)"3/7

15,0794 >
=0B9*7A(1- 082
P-zHaueHue

47374
=FPACMOEP(D05:2;7)
0,0028 =FPACMO7E; 27)

L 336

OO =ed = el el | e ) o = O O O
O Q|3 | e LD R = DD 00 O

Bre160pouHbIii K03()PUIHEHT MHOKECTBEHHON IETEPMHUHAIINN PACCYUTHIBACTCS T10
dbopmyne

rR2=Qr _1 2 —0g1162 |
Q Q

e Q =X -7)° Q=X 0-¥ Q=X -3 )

[TomyyeHHOE 3HaUYeHUE MOKA3bIBAET, YyTO HA 81,16% ¢ MOMOIIBIO IMHEWUHOTO ypaB-
HEHHUS MHO>XECTBEHHOM PErpeccuu yaanoch OObSICHUTH BapHallMIO 3aBUCUMON Tepe-
MEHHOM BIUSIHUEM BKIIOYEHHBIX (hakTopoB. OctaBmmecs 18,84% - BiausHuEM He-
YUTEHHBIX B MOJIETIU U CIIyYallHBIX (PaKTOPOB.

Bb160pouHbIi MHOKECTBEHHBIA KOAI(PHUIIUESHT KOPPETSALUU R = JR? = 0,9009 cBu-
JIETENBCTBYET O BBHICOKOW CTEMEHU 3aBUCUMOCTU MEXY Pe3yIbTUPYIOIIEH IepeMeH-
HOU ¥ BIMSIIONTUMU Ha He€ dakTopamu.

CKOppeKTHPOBaHHBIN (aJanTUPOBAHHBIN) KO (PUIIMEHT TeTepMUHAIIMN PABEH

RZ=1-_"=1 (1_R2)=0,7578.
n-p-1

[TonyyeHHOE 3HAUEHHE XapaKTEPU3YyEeT 3HAYMMOCTb YPaBHEHHUS PErpeccuu B 1ie-
JIOM.

OueHUM CTaTUCTUYECKYI0 3HAUMMOCTH MOTYYEHHOTO YPaBHEHUSI pErPeCCHH B Iie-
J0M ¢ noMouibio F-xputepust @umiepa. YpaBHeHHE MHOKECTBEHHOM perpeccuu 3Ha-
YUMO WK HyJseBas runore3a Ho o paBeHCTBE 0OTHOBPEMEHHO HYJIIO BCEX IMAPaMETPOB
perpeccuoHHoi monenu, T.e. Ho: 1= f= ...= B,= 0 orBepraercs, eciau pacu€THOE
3HaueHue kputepus duiepa Oyaet OOJbIe KPUTUUECKOTO (TaOJIMYHOTO) 3HAYCHHUS.
JI1s1 MpOBEPKU 3HAYMMOCTH MOJICNIM B IIEJIOM HCIIOJB3YEM BBIPAXKEHUE IJISI OLEHKHU
3HAYUMOCTH KOd(hHIreHTa 1eTepMuHaIum

o RZ.(n-p-1)

(1_R2)'p a;p;n—-p-1-
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rae R? — ko3 QULUEHT MHOKECTBEHHOM €TEPMHUHALIMHU, N — 00BEM BBIOOPKH,
P — KoJIM4ecTBO (haKTOPHBIX IEPEMEHHBIX B MOJICIIH.

Pacuérnoe 3nauenue F-craructuku 15,0794, kputnueckoe 3HaUEHUE AJIs JOBEPU-
TeabHOro ypoBHA Y = 0,95 (ypoBHs 3HaunMocTu « = 0,05) onpenensercs ¢ MOMOIIbIO

craructrueckoir pynkuuu =FPACIIOBP(«; p; n—p-1). Fip= 4,73741. [1ockoabKy
pacu€THOe 3HaueHue kputepus Pumiepa 00IbIIe KPUTHISCKOTO (TaOIMIHOTO) 3HA-
YEHUS, TO C BEPOSITHOCTBIO 95% ypaBHEHUE CTATUCTUYECKU 3HAYNMO.

OnpenenuMm 3HAUYUMOCTh F-cTaTUCTHKK (BEPOSITHOCTH OMIMOKH) C TMOMOUIBIO
¢yakmun =FPACII(F; p; n—p-1) = 0,0029. ITockoybKy MOJIyYEeHHOE 3HAYCHHE
MeHble BeanunHbl & = (0,05, BBIBOJ O 3HAUMMOCTH YPAaBHEHHS PETrPECCUH MOATBEP-
KIAeTCs.

Ho nockonbKy AaHHOE YpaBHEHHUE COAEPKUT U HE3HAUYUMBbIE ITApaMETPhbl, UCIOIb-
30BaHUE €ro Kak MHOTO(aKTOPHOM MO MOXET MPUBECTH K HEBEPHBIM BBHIBOJIAM
IIPY aHAJIM3€ CUTYyalluu U IPOTHO3UPOBAHUU €€ Pa3BUTHA.

5. 3AJAHUA I CAMOITPOBEPKH

5.1 Tectnl
1. IIpocTpaHCTBEHHBIE JAHHBIE — 3TO ...
1) naHHbBIE IO KAKOMY-THOO SKOHOMUYECKOMY TTOKA3aTeNI0, MOJYICHHBIE OT Pa3HbIX
OJTHOTHUITHBIX 00BEKTOB, HO OTHOCSIIIMECS K OTHOMY U TOMY K€ MOMEHTY BPEMEHU
2) naHHbBIE, XapaKTEPU3YIOIIUE OJNH U TOT e 0OBEKT B pa3IUYHbIC MOMEHTHI Bpe-
MEHU
3) nanHbie 00 3P PEKTUBHOCTH UCIIONB30BAHUS MPOU3BOACTBEHHBIX MM TOPTOBBIX
IJI0IaJIe

2. BpeMenHble pslibl — 370 ...

1) naHHBIE 110 KAKOMY-JTHO0 SKOHOMHUYECKOMY MOKA3aTENI0, MOTYyUYEHHBIE OT Pa3HbIX
OJIHOTUITHBIX 00BEKTOB, HO OTHOCSIIITUECS K OJHOMY U TOMY € MOMEHTY BpEMEHU
2) maHHbIEe, XapaKTEPU3YIOIUE OJIUH U TOT e 00BEKT B pa3IMYHbIE MOMEHTHI Bpe-
MEHH

3) naHHbBIC O BpEMEHHM HapaOOTKH Ha OTKa3 MPOU3BOJCTBEHHOTO 000PYy10BaHUS

3. K knaccam 5KOHOMETPUYECKUX MOJIENIE OTHOCATCS ... [ |

1) Moaenu BpeMEeHHBIX pSAIOB

2) perpeccCruoHHbIE MOJIENH C OAHUM YPaBHEHUEM

3) cucTeMbl OJJHOBPEMEHHBIX YPaBHEHHM

4) 5KOHOMHUYECKHE MOJIENH ¢ (PYHKIIMOHAILHOW 3aBUCIMOCTBIO

4. OueHka sBISIETCA HECMEILIEHHON OLIEHKOM MapamMeTpa eCliu...
1) e€ MmaTemMaTUUECKOE OKUJIAaHUE PABHO OLICHUBAEMOMY MapaMeTpy
2) OHa CTPEMUTCS] K ICTUHHOMY 3HAYEHUIO TTapaMeTpa ¢
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yBeJIMYeHUEM 00beMa BRIOOPKH
3) e€ nucnepcusi C yBeIMYECHUEM BBIOOPKU HE U3MEHSIETCS
4) e€ nucnepcusi MEHbIIIE TUCTIEPCUU IPYTUX OLIEHOK

5. O1ieHKa SIBISIETCS COCTOATENIBHOM OLIEHKOM IapaMeTpa eciu...

1) ee MaTeMaTUUECKOE OKUJIAaHKE PABHO OLICHUBAEMOMY MapaMeTpy
2) OHA CTPEMHUTCS] K HCTUHHOMY 3HAYEHUIO TTapaMeTpa ¢
yBeJIMUeHUEeM 00bEMa BRIOOPKH

3) e€ aucnepcust ¢ yBeTUYCHUEM BRIOOPKU HE M3MEHSIETCSI

4) e€ qucniepcusi MEHbIIIE TUCIIEPCUU APYTUX OLICHOK

6. Onenka siBnsieTcst 3pPEeKTUBHOM OIIEHKOM MapameTpa €Cliu. ..

1) ee MaTeMaTH4YECKOE OKHUIAHNE PABHO OIICHUBACMOMY TTapamMeTpy
2) OHa CTPEMHTCS K ICTUHHOMY 3HAYCHHIO TTapaMeTpa ¢
yBeIIMYeHUEM 00beMa BRIOOPKH

3) e€ nucnepcus ¢ yBeIMYCHUEM BBIOOPKU HE U3MEHSICTCS

4) e€ nucnepcusi MEHbIIIE TUCTIEPCUH IPYTHX OIEHOK

7. B 3KOHOMETPUUYECKUX MOJEISAX C M HE3aBUCUMBIMHU
MepEMEHHBIMU HAOJII0JaeMbI€ 3HAUCHUS 3aBUCUMOM
MepeMeHHoM yi, 1=1, 2,..., n, OTIUYAIOTCS OT MOJICTTbHBIX

Y1 ma Bexunny i, (V¢ =Y iT€:). B naHHbIX 0603HAYCHHAX
dhopmyna i pacyeTa OlleHKH o0IIel TUCIepCcruu 3aBUCUMOM
nepeMeHHou D g, MMeeT BUA:

p=20i 7)Y b L0~
1) n-1 2) m
3) Cn-m-1 4) n—m-—1

8. B skOHOMETpHUUECKHX MOJIEIISIX C M HE3aBUCUMBIMU
MepEMEHHBIMU HAOJII0JaeMbIe 3HAUCHUST 3aBUCUMOM
MepeMeHHOM yi, 1=1, 2,..., n, OTJIUYAIOTCS OT MOJICITbHBIX

i Ha BEJIMYUHY €, (}‘ 1 TV itE; ). B nanHBIX 0003HAYCHUIX
dhopmyna niis pacueTa olieHKH ¢hakTopHOU (00yCIOBIEHHON perpeccueii)
JUCIIEPCUH 3aBUCUMOMN NIEPEMEHHOU D par UMEET BUI:

p= 2 7). 5 20-9
1) n—1 2) "
53 2
D -M D :&Zﬂ___
3) n—m-1 4) n—m-1
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9. B 5KOHOMETPHUUECKHUX MOJIEIISIX C M HE3aBUCUMBIMU
MepeMEHHBIMHU HAOJI0TaeMbIe 3HAYCHUS 3aBUCUMOM
MepeMeHHo yi, i=1, 2,..., N, OTIMYAIOTCS OT MOJIEIBHBIX

Y wa Benunny i, (V¢ =Y it€:). B naHHBIX 0603HAYCHHAX
OLICHKU OCTaTOYHOM mucrnepcuu Doer UMEIOT BUA: | ]

p= 23 b 20 -9
1) n-1 2) m
_97? 2
p =2 WiZ ) Y
3) n-m-1 4) n—m-—1

10. B axoHOMETpHUYECKHX MOJIEIISAX HAOII0JaeMble 3HAaUCHUS
3aBUCUMOM MEPEMEHHOMH yij,. 1=1, 2,..., n, OTIIMYAIOTCS OT

MOJICIIbHBIX ¥ na Bermmunny ¢; (Y1 =Yit€:). B nanubIx
o0o03HavYCHUAX PopMyJia IS pacueTa o0IIell CyMMBI KBaJpaTOB OTKIIOHCHHUI UMEET
BU/T;

1) Z ;- j".-’)2 2)233
2 0= T

5.2. Bonipochl 11 NOATOTOBKH K IK3aMeHY

1.Mcnonb30BaHNE MATEMATUYECKOTO HHCTPYMEHTAPHUS SKOHOMETPUUYECKOTO
MO/JICJIMPOBAHUS ISl PEIIEHUS YKOHOMUYECKUX 3a]1a4

2. TodeuHble ¥ UHTEPBAILHBIC OICHKH MApaMETPOB IKOHOMETPUUICCKUX MOJIC-
nen

3. JloBepUTENbHBIN UHTEPBAI ISl PYHKIIUU PETPECCUU

Y 11 UHAUBUAYJIBHBIX 3HAYEHUW 3aBUCUMON EPEMEHHOM

4. JloBepUTENBbHBIN HHTEPBAJ I MAPAMETPOB PETPECCUOHHON MOJETN

5. O1eHKa KayecTBa ypaBHEHUS PErpPeCcCUm

6. KoaddumueHnt napHoit KOppesiuy 1 OIieHKa €ro 3HAUUMOCTH

7. KoaddumueHT AeTepMUHAIIMKN U OIICHKA €r0 3HAYNMOCTH

8. OneHka mapaMeTpoB KIACCUYECKON PErpeCCHOHHON MOJIEN METOIOM
HalMEHBIIUX KBaJAPATOB

9. IlpennockuUIKu MHOKECTBEHHOT'O PErPECCUOHHOTO aHAN3a

10. Onenka 3HAYMMOCTU KOA(DPHUITUEHTOB pEerpecCHu

11. MynbTUKOITMHEApHOCTh. PacueT ko3P hUIIMEHTOB KOppEIsAIun

21. Mognenu ¢ nepeMeHHOU CTPyKTypoil. DUKTUBHBIE IEPEMEHHBIE

13. Tect Yoy

14. Henuelinble MOJENIN PETPECCUU

15. Koppensiuus nist HenuHeHou perpeccuu. KoadduimeHTs! sacTuuHoCTH
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16. YactHas koppenaus

17. BpeMeHHbI€ psibl. ABTOKOpPPENSIUS YPOBHEW BPEMEHHOIO psifa

18. AHanmUTHYECKOE CTIIaKUBAaHKUE BPEMEHHOTO psijia

19. IIporno3upoBaHre Ha OCHOBE BPEMEHHBIX psAlOB. IHTEpBaIbHbIE OLICHKH
IIPOTHO3a

20. ABTOPETpECCUOHHBIE MOJEIN U MOJIENIN CKOJIB3AIIEN CpEeIHEN

21. O600ITIEHHBIN METO/] HAMMEHBIITNX KBAAPaTOB

22 I'eTepockenacTUYHOCTh CIy4ailHOU cocTaBisitoniei. OOHapyKeHHUe U

yCTpaHEHUE

rerepockenactuuyHoct. Meroa Nonadensaa-Ksanara

23. MeTo/ B3BEIICHHBIX HAUMEHBIINX KBaIPATOB

24. ABTOKOppEISIMS CIy4alHbIX cocTaBisronux. Tect JlapOuna-YorcoHa

25. Cuctema ogHOBpEMEHHBIX ypaBHeHU. [IpobieMbl uieHTHdUKaun

26. KocBeHHBIN 1 JBYXIIAarOBbI METOJI HAMMEHBIINX KBAJAPAaTOB

27. llpoBeneHne aHaln3a pe3yabTaTOB SKOHOMETPUYECKOTO MOJEIMPOBAHUS
IIPU pelIEHUH TpOo(eCcCHOHATBHBIX 3a/1a4

28. Ocy1iecTBIEHNE MHTEPHPETALUU PE3YIBTATOB YKOHOMETPUYECKOTO MOJE-

JMPOBAHHUS MIPU OLICHKE MTApaMETPOB B3aUMOCBS3EN U IPOTHO3UPOBAHUY TEHACHIIAN
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3AKJIIOYEHUE

N3yyeHne MUCUUILTMHBI « DKOHOMETPUKA» HAMPABICHO HA HAIIPaBJIEHO Ha IO-
Jy4YeHHUe 3HAHUU M OOUINX MPEICTaBICHUN 00 UCIIONB30BAHUS COBPEMEHHBIX YKOHO-
METPUUYECKUX METOJOB U MOJENEH AJii MPOTrHO3UPOBAHUS NP 0OOOCHOBAHUU YIIPaB-
JICHUYECKHUX PEIICHUN; OCBOCHHE PA3IUYHBIX CIIOCOOOB BBIPAXKEHUS CBSA3EH M 3aKOHO-
MEPHOCTEW pa3BUTHUSI YKOHOMHUYECKHX MPOIECCOB U SIBJICHUN uepe3 SKOHOMETpUYe-
CKHME€ MOJIETTU U METO/bI MPOBEPKU UX aJIEKBATHOCTH, OCHOBAHHBIE HA JAHHBIX CTATU-
CTUYECKUX HaOIIOJICHUI; OCBOCHUE COBPEMEHHOTO MHCTPYMEHTAPHUs YIKOHOMETpUYE-
CKOT'0 MOJICJIUPOBAHUSI.

Kpome Toro, nucuuminHa « JKOHOMETPUKA» OPUEHTHPOBAHA Ha Pa3BUTHE yMe-
HUI U HaBBIKOB OOYYaroOIIMXCS B YaCTH MOMCKa MH(POpMaIMK, cOopa, aHanu3a u o0-
pabOTKM JaHHBIX, HEOOXOAUMBIX JIJIsl pEUIeHUs] MPOPECCUOHAIBHBIX 3a/1a4, padoThI C
JTUTEPaTypoid, BBIOOpa HMHCTPYMEHTAJIBHBIX CPEACTBA JIsl 00pa0OTKH YIKOHOMUYECKHUX
JAHHBIX B COOTBETCTBUM C IMOCTaBJIECHHOM 3a/lauel, aHajan3a pe3yJbTaTOB PACueTOB U
000CHOBaHUS MOJIYYEHHBIX BBIBOJIOB B IPOIIECCE MPUHSTHS PELICHUH.

N3yyeHne NUCUUIUTMHBI « DKOHOMETPUKA» SIBISIETCA OJHUM M3 OCHOBHBIX 3Ta-
OB B (JOPMUPOBAHUU BBICOKOKBAIM(PHUIIMPOBAHHBIX KaJIpPOB, KOTOPbIE HEOOXOIUMBI
MPEANPUATHSIM U OPTaHU3ALUSAM B COBPEMEHHBIX YCIOBUSX.
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