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METO/IUWYECKHUE PEKOMEHJIALIUN
MO N3YYUEHUIO JTUCHUIIJINHBI
enau u 3apauun

Lenbto u3ydeHus: AUCUMILIUHBL sBiSeTCs (HOPMUPOBAHHUE Y
00y4aroluXcsi CUCTEMHOIO IPENCTaBICHUS] 00 IKOHOMETPUKE, KaK
HayKe, UCCIEAYIOIIEH TaHHbIE CTATUCTUKU NIl M3Y4YEHUs MTOBEJACHUS,
OIMCAHMS U IPOTHO3MPOBAHUS PA3BUTHUS PA3IMUHBIX (PAKTOPOB.

3agaum JUCHMIIIMHBI

Baxunoit mMeTonnueckon 3aga4eit Kypca SIBIAETCA
(dopMHpoBaHUE TMOHUMAHUS OOYYAIOIIMMMCS OCHOBHBIX IOJOXKEHUH
IKOHOMETPHKH; npuoOpereHue OTIbITa HIOCTPOCHHS
9KOHOMETPUYECKUX MOJeNel, MPUHATHS pelIeHuil o creunuKanum u
WICHTUQUKAIIMA MOJETM M BbIOOpa METOJa OICHKH MapaMeTpPOB
MOJIENIM, HHTEepHpeTald pPe3yJbTaToOB, IOJIYYE€HHUS IPOrHO3HBIX
OLICHOK Ha OCHOBE aHAJM3a AKOHOMETPHUYECKUX MAHHBIX; OCBOCHHUE
COBPEMEHHBIX 3KOHOMETPUYECKHX ITAKETOB MPHUKIATHBIX IPOTPaAMM.

PEKOMEHJIAIIAY IO MTPOBEJIEHUTO JIEKIINIA

[Ipy noxaroroBke K 3aHATHSAM OOy4YalOIIMWCA  JIOJDKEH
IIPOCMOTPETh KOHCIEKTHI JIEKI[UI, pEKOMEHIOBAHHYIO JINTEPATYPY IO
JAaHHOW TeMe; MOJATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIPOCHI.
VYcnemHoe M3y4YeHHE JUCHMIUIMHBI TpeOyeT OT 0O0ydarouiuxcs
MOCELIEHUS JIEKINI, aKTUBHOW pabOThl Ha CEMUHApPAaxX, BBINOJIHEHUS
BCEX Y4YEOHBIX 3aJaHU{ MpernoaaBarTes, 03HaAKOMIICHHUS] ¢ OCHOBHOU U
JOTIOJTHUTEIBbHOM JINTEPATypOil, HHTEPHET-NCTOYHUKAMH.

3anuce JeKIMHU — OAHA U3 (OPM aKTUBHOW CaMOCTOSATENIBHOM
paboTel 00ydaromuxcsi, TpeOyrolas HaBBIKOB M YMEHHS KpPaTko,
CXEMaTHYHO, IOCJIEA0BATENbHO M JIOTMYHO (PUKCHPOBATH OCHOBHBIE
MOJIO’KEHUS, BBIBOBI, 000011eH s, hopMynupoBku. KynbTypa 3anucu
JEKIMU — OJIMH M3 BaKHEHIINX (HaKTOPOB YCIEUIHOTO M TBOPYECKOTO
oBnaseHus 3HaHuAMU. [locnenyromas paboTa Haj TEKCTOM JIEKIUH
BOCKPEIIAET B MAMSTH COJEpP)KAHUE JIEKLUH, IO3BOJISIET pa3BUBAThH
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aQHAIUTUYECKOE MbIlUIeHHe. JIeKIuu MUMeIoT 0030pHBIM XapakTep U
HalleJICHBl Ha OCBEIIEHHE Hauboyiee TPYAHBIX M JAMCKYCCHOHHBIX
BOIPOCOB, a TaKXe IMPHU3BaHbl CHOCOOCTBOBATH (HOPMUPOBAHUIO
HABBIKOB CAMOCTOSATEIHLHOU pabOThl C HAYYHOU JIuTeparypoil. PaboTta ¢
KOHCIIEKTOM JIEKLIMM MpeArnoaraeT MmpocMOTp KOHCIEKTa B TOT K€
J€Hb II0CJIE 3aHATHM, MOMETKY MaTepuaja KOHCIIEKTa, KOTOPBIH
BBI3BIBAET 3aTPYyIHEHHUs 111 NOHUMaHus. [lonbITailTech HAUTU OTBETHI
Ha  3aTpyJHUTENIbHBIE  BOIPOCBHI, MCHOJIb3Yys PEKOMEHIYEMYIO
autepatypy. Ecim caMocTosTenbHO HE YHaloch pa3odparbes B
MaTepuaie, chopMyJIUpyHTe BOMPOCH U OOPATUTECHh 3a MOMOIIBI0 K
MPENoIaBaTeNiio0 Ha KOHCYJIbTAIlMU, OJIMKaWliend JeKIUU WU
ceMuHape. PerynspHo oTBoaMTE BpeMs ISl IOBTOPEHUS MIPOUIEHHOTO
MaTepuana, MpOBEpsisi CBOM 3HAHUSA, YMEHUS U HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

PabGoTry ¢ OCHOBHOW ¥ JOIOJHUTEIBHOH JUTEPATypOud
1enecoo0pa3Ho  HayuHATh C OCBOGHHUS MaTepuana y4eOHMKOB,
KOTOpBIE COJIep>KaT HEOOXOUMBIN MaTepUall 1o Kaxa0i TeMe.

[logroroBka K CEMHMHApCKOMY 3aHSTHIO 3aBUCUT OT TEMBbI
3aHATHSI W BOINPOCOB, MPEUVIOKEHHBIX IpernojaBareneM, JUis
MIOJTOTOBKH K CEMUHApY.

[TocTosiHHAs aKTUBHOCTh HA 3aHATHUSAX, TOTOBHOCTh CTAaBUTh U
00CYyX/1aTh aKTyaJlbHble MPOOJIEMbl JUCHMIUIMHBI — 3aJI0T YCIEUIHON
paboThI U OJIOKUTENBHON OLIEHKH.

JIMHEVMHBIN MTAPHBIN PETPECCUOHHBIN
AHAJIN3

OaHMM M3 METOJOB M3YyYEHUS CTOXAaCTHUYECKHUX CBS3EH MEXKIY
MpU3HAKaMU SIBJISIETCSI pETPECCUOHHBIN aHaIH3.

PerpeccuonHblii  aHanu3  mpejacTaBiseT  cOOOM  BBIBOA
YpaBHEHHUS PETPECcCHU, C MOMOIIbI0 KOTOPOrO HAXOJIUTCS CpEeHHSIS
BEJIMYMHA CIy4aiiHOM TmlepeMeHHOH (TMpHu3HaKa-pe3ysbTaTa), eciu
BEJIMYMHA JpYroil (Wi Ipyrux) NepeMeHHbIX (IpU3HaKoB-(aKTOPOB)
n3BecTHa. OH BKJIIOYAET CIEAYIOIINE ITAlbI:

1) BeIOOp (hopMBI CBsI3M (BUIA AHATUTUYECKOTO YPABHEHHS
perpeccun);



2) OLICHKY MTapaMeTPOB YPaBHEHMS,

3) OLIEHKY KaueCcTBa aHAJUTUYECKOI'O YPABHEHUS PETPECCUN.

HaubGonee wyacto pans omnucaHusi CTaTUCTUYECKOW —CBS3H
NPU3HAKOB HCIOJIb3YyeTCs JHHEHHas (popma. BHuManue x nuHEHHON
CBS3M OOBACHAETCS YETKOW DSKOHOMHYECKOW HMHTepIpeTanuei ee
[apaMeTpoB, OTPAHUYEHHOW BapHallMeld IEPEMEHHBIX U TEM, YTO B
OOJIBIIMHCTBE CIIy4aeB HEJTUHEIHbIE (POPMBI CBSI3U JJISl BBIMOJIHEHUS
pacdeToB TpeodpaszyrorT (myreM jorapuMHUpOBaHHS WA 3aMEHBI
MIePEMEHHBIX ) B TUHEHHYIO (hOpMY.

B cinyyae nuHelHHOW mapHOW CBSI3U YpaBHEHHE PETrpecCUH

npumer Bux: Y; =a+Db- X, + U, . MMapamerpsr gannoro ypaBHEHUS
a v b OIEHMBAIOTCS 110 TaHHBIM CTATHCTHYECKOTO HAOIIOAECHUS X U Y.

Pesy/IbTaToOM Takoil OLEHKHU sBisercs ypasherue: Y; =a +0 - X,

rac a, b - OICHKH MHapaMeTpoB a H b, yi - 3HA4YCHUC

pe3yJAbTaTUBHOTO  MpHU3HAKa  (MIEPEeMEHHOM), TOJYYeHHOE IO
YPaBHEHHUIO perpeccuu (pacuyeTHOe 3HaYCHHE).

Haubonee yacto asis OlICHKH MapaMeTpOB UCIOJIB3YIOT Mem 00
HaumeHnbvuiux xkeaopamoe (MHK).

Meron ~ HauMEHBIIMX  KBAJAPAaTOB  JAe€T  HAWIydllue
(cocTosTenbHbIC, 2PPEKTUBHBIE U HECMEIICHHBIE) OIICHKHU MapaMeTPOB
ypaBHeHUs perpeccud. Ho TOIbKO B TOM cily4yae, €Clid BBITTOJHSIOTCS
oTpefieNieHHbIC MPEANOCHUIKA OTHOCHTENBHO CIy4YaiHOTro 4ieHa (U) u
HE3aBHCUMOI1 ITepeMEHHOH (X).

3ajaya OLEHUBAHMS NApPaMETPOB  JIMHEWHOIO  IAPHOTO
ypaBHEHUS METOJOM HaMMEHBIIINX KBAJIPATOB COCTOUT B CJICIYIOIIEM:

MOJIYYNUTh TAaKUC OLCHKHU IIapaMCTPOB a ) b , IpHU KOTOPBIX

cymMma KBaJpaToB OTKJIOHEHHI (haKkTHIeCKuX 3HAYEHU U
pEe3yJbTATUBHOIO NPU3HAKA - Y OT pPACUETHBIX 3HAYCHUN — Yi
MHUHHUMAJIbHA.

®opmanbsHo kputepuit MHK moxHO 3anucaTh Tak:



S :Z(yi - yﬁi)2 — min .
i=1

[IpownrocTpupyeM CyTh IaHHOTO Merona rpadudecku. s
9TOr0 MOCTPOMM TOYEUHBIH IpaduK MO JaHHBIM HabOmroaeHud (XiYi,
I=1;n) B NpsIMOYrOJILHOM CHUCTEME KOOPIUHAT (TaKOH TOYCUYHBIH
rpaduK  Ha3bIBAIOT  KOPPENSALUOHHBIM  moseM). [lombrtaemcs
noao0paTe MPSIMYIO JHHHUIO, KOTOpas OJIMKE BCEro PacIoiOkKeHa K
TOYKaM KOpPEeISILMOHHOro 1mojisi. CorjacHO MeTOy HaMMEHBIINX
KBaJpaTOB JIMHUS BbIOMpaeTcss Tak, 4YTOOBI CyMMa KBaJpaTOB
pacCTOSHUH 10 BEPTUKAIN MEX1Y TOUKAMH KOPPEISILIMOHHOTO MO U
ATOM JIMHUEN Obl1a Obl MUHUMAJIBHOM.

X
MaremMaTruuecKkas 3annch JaHHON 3ajadm:

n ~
S=>(y;—(@+b-x)*>—>min
i=1
3HaueHUs Yi H X i=1;n HaM WU3BECTHBI, JTO JAHHBIE
HaOmoneHuil. B QyHKIMM S OHM TPEACTaBISIIOT CO00l KOHCTaHTHI.
[lepeMeHHBIMH B JaHHOW (YHKIMH SBJISIOTCS HWCKOMBIC OICHKH

napamerpop - a D . Yrober maiitu MUHUMYM (QYHKIUH 2-yX
MEePEMEHHBIX HEOOXOAUMO BBIYUCIUTH YaCTHbBIE IPOU3BOIHBIE TAHHOM
(GYHKLIMU 10 KaXIOMY M3 NapaMeTpoB U NMPHPABHATH UX HYJIO, T.C.
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B pe3ynaprare mnogyduM CHCTEMY U3 2-yX HOPMaJbHBIX

n ~ N
dy=a-n+b> x
i=1 i=1

JIMHEUHBIX YPAaBHEHUM: | n a ~&
yi-Xi=a) x+b ) x
i=1 i=1 i=1

Pemas  pmaHHyro cucremy, HaWgeM  HUCKOMBIE  OLICHKH
apamMeTpOB:

[IpaBUIBHOCTH pacyeTra MapaMeTpoB YPaBHEHHs] PErpeccuu

n n

MOXKeT OBITh TMPOBEPEHA CPABHEHHEM CyMM » Y, = » ¥, (BO3MOXKHO
i=1 i=1

HEKOTOPOE PACXOKICHHE U3-3a OKPYIJICHHS PACUETOB).

Jlns pacdera oneHOK TapameTpoB A , D moxmo MOCTPOUTH
Tabnumy 1.

3Hak Kod(duIMeHTa perpeccur b yka3pIBaeT HalpaBlICHHE
cesu (ecau b>0, cBs3p mpsiMasi, eciu b<O, To cBs3b oOpaTHas).
Bennunba b mokaspiBaeT Ha CKOJBKO €AMHUII M3MEHUTCS B CPEIHEM
NpU3HAK-pe3yNbTaT -y NPU M3MEHEHUM NpHu3Haka-pakrtopa - X Ha 1
€/IMHUILY CBOETO U3MEPEHUSI.

dopmManbHO 3HaYEHUE NTapaMeTpa a — CpeiHee 3HaueHHe y npu
X paBHOM Hymo. Ecnu npu3Hak-(pakTop HE UMEET U HE MOXKET UMETh
HYJIEBOTO 3HAYEHUs, TO BbIIIEyKa3aHHAs TPAKTOBKAa IapaMmerpa a He
UMEET CMBICIIA.

Ouenka mecHomul ceasu medxncoy npuznaxamu
OCYIIECTBIISIETCS C MOMOIIBI0 Kod(puIMeHTa JIUHEHHON mapHOM
Koppenauun - Iyy. OH MOXeT ObITb paccuuTaH 1o (opmye:



Ky -X-y

rX,y - . Kpome Toro, xosdpdunment muHeiHON
OO,
NapHON KOPPEJSMH MOXET OBITh OIpeAeieH 4epe3 Kod(pPHIUEHT
O
r,, =b—
perpeccuu b: "X,y .
O-y

OO6nacTh JOMYCTUMBIX 3HAYEHWH JIMHEHHOro Ko3(QuireHrTa
napHoi koppensuuu ot —1 1o +1. 3Hak kKoadduLIeHTa KOppeIsIuu
yKas3blBaeT HalpaBlieHHE CBA3H. Ecnm ryy>0, TO cBA3b mpsMasd; eciu
I'vy<0, TO cBsA3b OOpaTHAasl.

Ecnu nannubiii k03 ument no Moyt O1M30K K eAHHULE, TO
CBS3b MEXAYy IpPU3HAKAMU MOXET OBITh HMHTEPIPETUPOBAHA Kak
JIOBOJIGHO TeCHAs JTMHEHHas. ECIM ero Moayilh paBeH eIMHUIE | Iy
| =1, To cBs3b MeXIy Hpu3HaKkamMu (yHKIMOHAJIbHas NuHelHas. Ecou
IPU3HAKY X U Y IMHEHHO HE3aBUCHUMBIL, TO Iyy 01130k K 0.

Jlnst pacuera Iy MOXKHO UCIIOJIb30BaTh TaKKe Tadnumy 1.

Tabauna 1
Xj - N
i X Vi (% =X’ (v = y)°
1 X y Xy (% — XY (v )’
1 1 Y1
2 X y X (%, —X)? (v, - Y)°
2 2 Y2
n X y XN (x, —x)? (v, - y)
n n YN
C 3 ) > W2 2ty
yMMa 1o | X y Xy Z(Xi i X) Z
CTONOIY
C ;_in - ZY.— zxi.yi 2 ZS(Xl_)_()ZZ zz(y'
pennee Sy YT T XYT n ox T n ' r




3HaA4YCHU
€

JIns OIeHKM KadecTBa IIOJIyYEHHOTO YPAaBHEHHS DPErpecCUu
PacCUUTHIBAIOT TEOPETUUYECKUI KOA(PPHUIMEHT NeTePMUHALINN — Rzyx:

52 Z(yl _9)2 Z(Yi - yi)Z
— - — i=1 :1_ :1_ i:nl

! i(yi ) 20 -y’ |

re 8° — 0OBSICHEHHAS yPABHCHHEM PErPECCHH TUCIIEPCHS Y

g%~ ocraTounast (HeOOBACHEHHAS YPABHCHHEM PErPECCHI)
aucrepcus Y,

02y - o0mas (moTHast) JUCTIEPCHs Y.

Koadduuuent nerepMuHaium xapakTepusyeT J0J0 BapUaliuu
(Iucnepcun) pe3yabTaTUBHOIO MPU3HAKA Y, 00BIACHIAEMYIO perpeccuei
(a, cmenoBaTeNbHO, U (DAKTOPOM X), B 00IIEH Bapyaliuu (TUCTIEPCHH) Y.
Kosddumuent nerepmunanuu Ry npuHumaer 3Hadenus ot 0 mo 1.
CooTBeTcTBEHHO BenMuMHA 1-R%x xapakTepusyer N0JI0 JUCHEPCHH Y,
BBI3BAHHYIO BIIMSTHUEM IMPOYMX HEYYTCHHBIX B MOJEIH (HaKTOPOB W
OIIMOKaMU CHEeU(PUKAIUH.

[Ipu napHOM TMHENHON perpeccuun RzyX:rzyX_

Ouenka cmamucmuyeckoil 3HAYUMOCHU  RAPAMEMPOE
YpasHeHnua pezpeccuu.

C nomomsto MHK MBI mosyunnu nuib oyenku MapaMeTpoB
YPaBHEHHSI PETPECCHH, KOTOpPBIE XapaKTePHBI Ui KOHKPETHOTO
CTATHCTUYECKOT0 HaOM0AeH s (KOHKPETHOrO Habopa 3HAYCHH X 1 Y).
Ecnmu omenky mapaMeTpoB TPOW3BECTH 10 JaHHBIM JPYroro
CTaTUCTHUYECKOro HaOIroeHus (ApyroMy Habopy 3HaYeHHUH X U Y), TO

2
g

2
RYX

TIONYYNM JpyTHe YHCIIeHHbIe 3HaueHns d D . Mu MpEATOIIaraem,
YTO BCE 3TH HAOOPHI 3HAYEHUH X M Y U3BJICUCHBI U3 OJHOM M TO ke
reHepalbHOH COBOKYMHOCTH. UYTOOBI MpOBEpUTH, 3HAYUMBI JIU
napameTpsl, T.e. 3HAYUMO JIM OHM OTJIMYAKOTCSI OT HYyJIsS s
TE€HEPAIIBHOW COBOKYITHOCTH HCIIOJB3YIOT CTaTUCTUYECKHUE METOJBI
IIPOBEPKU TUIIOTES.




B xauecTtBe OCHOBHOH (HYJIEBOW) THIOTE3bl BBIIBUTAIOT
TUIIOTE€3Y O HE3HauYuMOM OTJIMYMM OT HyJId  IIapaMerpa WM
CTAaTUCTHYECKOW XapaKTEpPUCTHKH B TE€HEpaJIbHON COBOKYIHOCTH.
Hapsiny ¢ ocHoBHOW (mpoBepsieMOl) THIIOTE30M  BBIIBUIAIOT
QJIBTEPHATHUBHYIO (KOHKYPHPYIOIIYIO) FMIIOTE3y O HEPABEHCTBE HYIIIO
napaMerpa WM CTaTUCTUYECKONW XapaKTEPUCTUKU B TIeHEpajIbHOU
COBOKYNHOCTH. B ciydae ecim OCHOBHas TUIOTE3a OKaXeTCs
HEBEPHOHM, Mbl IPUHMMAEM AJIbTEPHATUBHYIO. JUJIsI NPOBEPKH ITOU
TUIOTE3b! Ucnonb3yerces t-kpurepuil CThIOJeHTA.

HaiinenHoe mo maHHBIM HaOMIOACHUHN 3HAaYeHUE {-KpuTepus
(ero emre Ha3bIBAIOT HAOIIONAEMBIM WM (PAKTUIECKUM) CPAaBHUBACTCS
¢ Ta0AM4YHBIM (KPUTUYECKMM) 3HAYEHHUEM, OIpEJeNIIeMbIM 10
tabnuiam pacnpenenenus CTeroieHTa (KOTOpble OOBIYHO TTPUBOISTCS
B KOHIE Y4YeOHMKOB M IPAaKTUKyMOB II0 CTAaTUCTUKE MWJIH
SKOHOMETpHKE). TabinyHoe 3HAYEHHUE ONpPEAEIAeTCS B 3aBUCUMOCTH
OT YpOBHS 3HAYMMOCTH (O) M 4HUClIa CTeleHel cBOOObl, KOTOpOE B
cllyyae JIMHEWHON mapHOil perpeccuu paBHO (N-2), N-4UCIIO
HaOJIFO JEHUIA.

Ecmu aktuyeckoe 3HaueHune t-xputepus 60JbIIE TAOJIMUYHOTO
(Mo MOAYJ0), TO OCHOBHYIO THUIIOTE3Y OTBEPraloT M CUMTAIOT, 4YTO C
BEpOATHOCTHIO (1-01) mapaMeTp WM CTaTUCTHYECKAsl XapaKTepUCTHUKA
B F€HEpaAJIbHON COBOKYITHOCTH 3HAYMMO OTJIMYAETCS OT HYJIS.

Ecnu ¢aktuueckoe 3HaueHue {-KpUTepHs MEHbLIE TaOIUYHOTO
(Mo Moaysi0), TO HET OCHOBAHUN OTBEPraTh OCHOBHYIO TMIIOTE3Y, T.€.
napaMeTp WIM CTaTUCTUYECKas XapaKTepUCTHKa B T'eHEpalbHOU
COBOKYITHOCTH HE3HAuYMMO OTJIMYaeTcs OT HyJIs NpU YpOBHE
3HAYUMOCTH OL.

Jlnst mapamerpa b kputepuit mpoBepku UMeeT BUI:

b
ooy =—
M

riae b - OlleHKa KO3((UIMEHTa PerpeccuH, MOoJTydYeHHas IO

HA0JII0JTaeMBIM JTAHHEIM;

Hp — crannaprHas omubka Kod(pQuUIenTa perpeccum.
9



JIns TMHEMHOrO MapHOr0 YpPaBHEHUsI PErPEeCCUM CTaHIapTHas
omunoKa K03 HUIMEHTA BEIYUCISIETCS 10 hopMyIie:

> -9
(-2 (x -0

Yucnurens B 3TOH Qopmysie MOXKET ObITh pacCUMTaH uepes
KO3 (UIMEHT JeTepMUHAIMU ¥ OOIIyI0 HCIEPCHIO IpU3HAKa-

pesynbrara: Z(yi - —y-i)z =n-(1- ij) : 0-5 .
i-1

Jnsa mapamerpa a KpUTepUd TMPOBEPKU THUIOTE3Bl O
HE3HAYMMOM OTJIMYUHU €r0 OT HYJISI UMEET BUI:

~

a
o) =~
Hs

TIe a- OIICHKa TapaMeTpa perpeccuu, MOoJydyeHHas TIo
Ha0II0JaEMBIM JAaHHBIM;

M5 — crannapTHas ommnbOKa napamerpa a.
JUist TMHEHHOT 0 MapHOTr0 YPaBHEHUS perpeccuu:

i(yi - yi)zixiz
(-2 (% %)

JUIs NpOBEpKH THUIIOTE3bl O HE3HAYMMOM OTIMYMHM OT HYJIA
Kod(puIMeHTa JUHEHHOW NapHOM Koppensuud B TeHepalbHOU
COBOKYITHOCTH HCIIOJIB3YIOT CIIEAYIOIINN KPUTEPUIL:
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ooy =2
(r=0) , T1e Iy - oleHka Kod(duimenra KOppessuH,
r
MOJTyYCHHAs] TI0 HAOJI0JaeMbIM JITaHHBIM; |\ — CTaHIAapTHas OIIMOKa
K03((HULIMEHTa KOPPEIIALHH yy.

JIy1s IMHEWHOI O MapHOTO YPAaBHEHMS PETPECCUM:
2
1-r
(1-ry)
(n-2)
B mnapnoil nuHeWHON perpeccuu Mexay HaOII01aeMbIMU
3HAYEHUSAMU KPUTEPHUEB CYLIECTBYET B3aUMOCBA3b: T (h=0)=1(r=0).
Ilpozno3z  oorcudaemozo  3Hauenus  pe3yaTbMAMUEHO0
HpU3HAKAy NO JTUHEUHOMY RAPHOMY YPAGHEHUIO PeZPeccull.
[Tyctb TpebyeTcs OLIeHUTh 3HaUEHUE MpU3HAKa-pe3yabTaTa sl
3aJlaHHOT0  3HaueHust mnpusHaka-pakropa (X). IIporHosupyemoe

3HAUCHHWE TIpU3HAKa-pe3yjbTaTta C JIOBEPHTENBHOW BEpPOSTHOCTHIO
paBHOi1 (1-0l) IpUHAUIEKUT UHTEPBALY IPOTHO3a:

(VP -tpp; Y7 +tpy),

rae Y- ToueuHbIi NporHo3;

t — xoadduuumeHT noBepus, ompenenseMblii MO TabIUIaM

pacripeznesneHuss CThIOJCHTa B 3aBUCHMOCTH OT YPOBHSI 3HAUUMOCTH O
¥ 4Kcia cTeneHed cBo0o sl (N-2);

Lp- CpeHssl OINOKa IIPOrHO3a.
ToueuyHplli  MPOTHO3  PACCUMUTHIBACTCA 110  JIMHEHWHOMY

Hy =

ypaBHeruo perpeccnn, kak: Y - =a +b - xP
Cpennsis omuOKa IPOrHo3a onpesensercs o Gopmye:
~ 2 —
Z(yi_yi) 1 (xP=x)?
n-2 n Z (Xi =X)

3aganue Ne 1

Ha ocHoBe nannbIX, npuBeneHHbIX B [Iprnoxenun 1 u
cooTBeTCTBYOIMX Baremy Bapuanty (Tabnuua 2), Tpedyercs:
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1. Paccuntate  ko3pduiimeHT  TUHEHHONW — TApHOM
KOppEJSILIMM U IIOCTPOUTHh YPaBHEHHUE JIMHEHHOM IapHOM perpeccuu
OIHOTO  mpu3Haka oOT  gpyroro. OauH W3  IPU3HAKOB,
COOTBETCTBYIOIIMX Bamemy Bapuanty, OyneTr wWrpatb poJjb
daktopHoro (x), apyrod — pesynbTaTuBHOTO (Y). IlpmumHHO-
CIICZICTBEHHBIC CBSI3M MEXKIy NpPU3HAKAMU YCTAaHOBUTH CaMHM Ha
OCHOBE HKOHOMHYECKOro aHanu3a. [losCHUTH CMBICT MapaMeTpoB
yYpaBHEHHS.

2. Onpenenurpb TEOPETHYCCKUI koaurmeHT
NETePMUHAIMM U OCTaTOYHYIO (HEOOBSICHEHHYIO YpaBHEHHEM
perpeccun) aucrnepcuto. CrenaTh BEIBOJI.

3. OueHUTh CTATUCTHYECKYI0 3HAYMMOCTh YPaBHEHHS
perpeccuu B LIEJIOM Ha TSTHIIPOLEHTHOM YpPOBHE C HOMOIIbI0 F-
kputepusa Ouiiepa. CnenaTtb BHIBO.

4. BEINOTHATE IPOTHO3 0KUIAEMOTO 3HAYCHHUS TPU3HAKA-
pe3ynpTaTa Y MpH MPOTHO3HOM 3HA4YeHHH MpH3HaKa-(akTopa X,
cocraBistouuM 105% ot cpennero ypoBHst x. OLEHUTh TOYHOCTb
MPOrHO3a, PAcCYMTaB OMIMOKY MPOrHO3a U €ro JAOBEPHUTENbHBIH
MHTEPBaJ C BEpOSITHOCTHIO 0,95.

Tabmumna 2
Howmep
a |omep |omep |omep|ap |omep |omep | mpusHakoB u3
p | Hayan | koHeu | mpu3 | ua | Hayan | koneu | mpun. 1
u | pHOrO | Horo | maxo | Hr | pHOTO | HOTO
a | umabm | Haba | Bwu3 HaOn | HaOn
H |romeH | romeH | mpui 107IeH | roeH
T | us us 1 ust ust
8
1,3
1 0 21 1 6 5
4,5
2 0 A1 2 6 5
1,4
3 1 3] 3 7 6
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2,5

1,5

2,3

1,2

3,4

1,3

4,5

1,4

2,5

1,5

2,3

1,2

3,4

1,3

4,5

1,4

2,5
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1,5

2,3

1,2

3,4

1,3

4,5

1,4

2,5

1,5

2,3

1,2

3,4

1,3

4,5

1,4

2,5

1,5

14




2,3

1,2

3,4

1,3

4,5

1,4

2,5

1,5

2,3

1,2

3,4

1,3

4,5
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Tema 2. MHOKECTBEHHbBI PETPECCAOHHBIN
AHAJIN3

[Toctpoenue YpaBHEHMUS MHOKECTBEHHOU perpeccun
HAUYMHAETCS C PEIICHUs BOIPOCA O cneyugpuxayuu mMooenu, KOTOPbIA B
CBOIO OUY€pEe/lb BKIIIOUALT 2 Kpyra BOIPOCOB: OTOOP (GaKTOPOB U BHIOOP
YpaBHEHHUS PETPECCHUH.

OT160p paxTOpPOB OOBIYHO OCYIIECTBISECTCS B IBA dTAlA!

1) TeopeTnueckuii aHalM3 B3aUMOCBSI3U pe3yibTaTa U Kpyra
(bakTOpOB, KOTOPHIE OKA3bIBAIOT HA HETO CYIIECTBEHHOE BIUSHUE;

2) KOJNWYECTBEHHAs OIICHKA B3aWMOCBS3H (DAKTOPOB C
pesynbratoM. [lpu nuHelHON ¢opMe CBA3M MEXKIy NpPU3HAKAMU
JMaHHBIA O3Tall CBOAUTCS K AaHAIU3y KOPPEISIIIUOHHON MAaTpPHIIBI
(MaTpHUIIbl TAPHBIX JIMHEHHBIX KOA(DOUIIMECHTOB KOPPEIISIIIH):

ry’y ryyxl ryxz . ryyxm
rxl,y I'xl,x2 Moxe .. I'x2,xm
rxm,y rxm,xl rxm,x2 I"xm,xm
rae lyxj — JHMHEHHBIA NapHbId KO03()(OUIMEHT KOPPEISLNH,

U3MEPSIOIINI TECHOTY CBSI3M MEXIy MpH3HAKaMu Y U xj j=1;m, m -
YHUCIIO (PaKTOPOB.

ljxk — JHUHEHHbI mNapHBIH KOI(PPULUUEHT KOppeNsLuH,
U3MEPSIOIIUI TECHOTY CBSI3M MEXIy Ipu3HakaMu xj u xK j,k=1;m.

@DaxkTopel, BKJIIOYAEMblE BO MHOXXECTBEHHYIO PETPECCHIO,
JOJIKHBI OTBEYATh CIEAYIOIIUM TPeOOBaHUSIM:

1. OHHM JOMKHBI OBITH KOJUYECTBEHHO u3MepuMbl. Ecnu
HEOOXOJUMO BKJIOYUTh B MOJEJIb KadeCTBEHHBIH (hakTop, He
UMEIOUINI KOJMYECTBEHHOTO HW3MEPEHMs, TO €My HYXHO IpHAATh
KOJIMYECTBEHHYIO  ONpPENENCHHOCTh  (HampuMmep, B  MOJENIHU
YPOKaltHOCTH KayecTBO MOYBHI 33/1a€TCS B BUE OAJIOB).

2. Kaxnpiii hakTop IOKEeH OBITh JOCTaTOYHO TECHO CBSA3aH C
pe3yabTatoM (T.e. KOI(pQUIMEHT NapHOW JUHEWHOW KOppesuuu
MEXIy (PaKTOpPOM U Pe3yIbTaTOM JOJDKEH OBITh CYIIIECTBEHHBIM).

3. dakTophl HE JOIDKHBI OBITH CUIIBHO KOPPEIUPOBAHBI IPYT €
IpyroMm, TeM 0Oojiee HaXOJIUThCS B CTPOro (PYHKIMOHAJIBHON CBS3U
(T.e. OHM HE JOJDKHBI OBITH MHTEPKOPPEIUPOBaHBI). Pa3HOBUIHOCTHIO
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UHTEPKOPPETUPOBAHHOCTU (bakTopoB ABIISIETCSA
MyJbTUKOJUIMHEAPHOCTh - TECHas JIMHEMHAass CBA3b  MEXIY
dbakTopamu.

Mynemuxonnuneapnocms MOKET IPUBECTU K HEKEIATEIbHBIM
HOCJIEICTBHSIM:

1) oueHkM mnapaMeTpoOB CTAHOBSTCS HEHaAECKHbIMH. OHHU
oOHapyKuBalOT Ooibliue craHfgapTHble omHOku. C H3MEHEHueM
o0beMa HAOMIOIEHUH OLIEHKH MEHSIOTCS (HE TOJIBKO MO BEJIWYHHE, HO
U 10 3HAaKy), 4TO JeJaeT MOJeNb HENPUroJHOW [yl aHaiu3a |
IPOTHO3UPOBAHHUS.

2) 3aTpyAHSETCSI HHTEPIIPETALMSI TAPAMETPOB MHOKECTBEHHOM
perpeccum Kak XapakTepUCTHK JEeHCTBUS (PAKTOPOB B «UHCTOM» BUJE,
n00 (akTopbl KOPPEIUPOBAHHBI, NapaMeTpbl JIMHEHHOW perpeccuu
TEPSAIOT IKOHOMUUYECKHH CMBICIT;

3) CTaHOBUTCS HEBO3MOXKHBIM OIIPENEIUTh H30JIMPOBAHHOE
BJIMsSIHUE (PaKTOPOB Ha Pe3yIbTaTUBHBIN MOKA3aTelNb.

MynbTUKONIMHEAPHOCTh MMEET MECTO, €CJIM ONpPEIEIUTETh
MaTpHIbl MEK(AKTOPHON KOPPESALMUA OJIM30K K HYJIIO:

I 1x1 I 2x1 r-x3x1 1 1

X X

Det‘R‘ =Faxz T T =1 1 :O.

X

I 1x3 I 2x3 rx3x3 1 1

X X

Ecnu xe ompenenuTens MaTpUIbl MEX(PAKTOPHON KOPPEISUU
OJIM30K K €IWHULE, TO MYJIbTKOJUIMHEapHOCTH HeT. CyIecTBYIOT
pasinyHble  IMOJAXOABI  IMPEOAOJIEHUS CHUIBHOM  MeX(pakTOpPHOH
Koppesnsaun. [IpocTeimmii u3 HUX — UCKITI0UEHNE U3 MOJIeNn (pakTopa
(umu  ¢dakTopoB), B HamOOJIbIIEH CTENMEHW OTBETCTBEHHBIX 3a
MYJbTUKOJUNIMHEAPHOCTh MPH YCIOBUHM, YTO KAa4eCTBO MOJENIU IpU
TOM MOCTPAAAacT HECYLIECTBEHHO (4 HWMEHHO, TEOpPETUYECKHUN
KOd(PUIMEHT AeTepMUHAIINHI 'Rzy(xlmxm) CHU3UTCS HECYIIIECTBEHHO).

Onpenenenne ¢bakxTopos, OTBETCTBEHHBIX 3a
MYJIBTUKOJUIMHEAPHOCTh, MOXKET ObITh OCHOBAHO Ha aHAJIM3€ MATPUIIbI
MexdakropHoit  koppemsiumu.  [Ipuy 3TOoM  ompenenstor  mapy
MPU3HAKOB-(PaKTOPOB, KOTOPbIE CUIIbHEE BCErO CBSI3aHBI MEXKIY COOOM
(ko3duIMeHT JIMHEHHONW MapHOM KOppeIsMH MaKCHMAaleH [0
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Moayito). M3 3Toit mapel B HaMOONBIIEH CTENEHU OTBETCTBEHHBIM 32
MYJIbTUKOJUTMHEAPHOCTh OyJET TOT MPHU3HAK, KOTOPBIH TeCHEE CBS3aH
¢ apyrumu (akropamu Mozenu (Mmeer OoJjiee BBICOKHE IO MOJIYIIO
3HaYeHUs K03(pPHULINEHTOB MapHON JIMHEHHON KOPPENALUN).

Eme onun cnoco6 onpenenenus (GakTopoB, OTBETCTBEHHBIX 32
MYJIbTUKOJJIMHEAPHOCTh OCHOBAaH Ha BBIYMCICHUU KOI((UIMEHTOB
MHO>KECTBEHHOM JeTepMUHAIIIT (szj(xl,...,xj-l,xj+1,...,xm))y
MOKa3bIBAIOIIETO 3aBHCUMOCTh (hakTopa Xj OT Apyrux (akropos
mogenu X1,...,.Xj-1, Xj+1,....xm. Uem Onmxe 3HaueHue Koddduimenta
MHOKECTBEHHOM  JIeTepMHMHALlMM K  €IHWHHULE, TeM  Oosblie
OTBETCTBEHHOCTH 3a MYJIbTHKOJITMHEAPHOCTh ¢akropa,
BBICTYAIOIIET0 B POJIM 3aBUCUMON nepeMeHHON. CpaBHHUBAsE MEXKIY
co00il  KOI(PPUIIMEHTHI  MHOXXECTBEHHOW  JIETCPMUHAIUN  JUIS
pa3iauuHbIX (AKTOPOB MOXHO MPOPAH)KUPOBATh IEPEMEHHBIE I10
CTETIEHU OTBETCTBEHHOCTH 32 MYJbTHKOJUIMHEAPHOCTb.

[Ipu BBIOOpE (DOPMBI ypaBHEHHS MHOXKECTBEHHOW perpeccuu
NPEANOYTEHUE OTIACTCS JIMHEHHON (PYHKINH:

yi:a+b1-x1i+ b, x2i+...+ byxmi+U;

B BUJIY YETKOW MHTEPIPETAINN TTapaMETPOB.

JlanHHO€ ypaBHEHHE pErpecCMu Ha3bIBalOT ypaBHEHHEM
perpeccuu B €CTECTBEHHOM (HaTypaiabHOM) Macuitade. Koapunuent
perpeccun  b; mpm  ¢dakrope X Ha3BIBAOT  YCIOBHO-UUCHIBIM
Ko3ghuyuenmom peepeccuu. OH U3MEPSIET CPEIHEE IO COBOKYITHOCTH
OTKJIOHEHHE MpHU3HaKa-pe3yiabTaTa OT €ro CpeaHEd BEeTWYHHBI MPHU
OTKJIOHCHUH MpH3HAKa-(PaKTopa Xj Ha eIUHHILY, IPU YCIOBHH, YTO BCE
npourie GaKkTOpbl MOJIEH HE U3MEHSIOTCA (3apUKCHPOBAHBI Ha CBOMX
CPEHUX YPOBHSX).

Ecnu He nenate TpeanoNoKEHUS O 3HAYCHUAX MPOUUX
(GaxTOpOB, BXOISIIMX B MOJIEb, TO 3TO O3HAYAJTO OBI, YTO KaXKIBIH W3
HUX TP U3MEHEHHUU X] TaKKe H3MEHsUIcS Obl (Tak Kak (aKTopbI
CBSI3aHBI MEXIYy C000M), U CBOMMH H3MEHEHUSMH OKa3bIBaU OBl
BIIMSTHUE HA MIPU3HAK-PE3YIIbTAT.
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PACUET IIAPAMETPOB YPABHEHUS JIMHEWMHOM
MHOXXECTBEHHO! PEI'PECCHM.

[lapameTpsl ypaBHEHHsS] MHO>KECTBEHHOW PErpeccCHH MOKHO
OIICHUTh METOJIOM HAMMEHBUIUX KBaJpaTOB, COCTABUB U PpEIIUB
CUCTEMY HOPMAaJIbHBIX JTUHEHHBIX YpaBHEHUH.

Kpome Toro, mmd JMHEMHOWM MHOXKECTBEHHOM pErpeccuu
cymecTtByeT Apyrod cmoco06 peamuzanmun MHK npu  onenke
napaMeTpoB - yepe3 B-kodpduiueHTsl (depe3 napaMeTpbl YpaBHEHUS
perpeccuu B CTaHAApTHBIX MacliTadax).

Mooenv  peepeccuu 8 CMAaHOapmHoM Mmacuimabe
npearnoyiaraeT, 4YTOo BCE 3HAYEHUS MCCIEAYEMBIX IPU3HAKOB
MEePEeBOJATCS B CTaHAAPTHl (CTaHIApPTU30BaHHBIC 3HAUCHUS) IO
dbopmynam:

t _ le _X_j
X o . J=Lm,

X]
e Xjj - 3HAUYEHHUE [TEPEMEHHOM Xji B I-OM HaOJIIOICHHH.

t — yi - y
Yi
Gy
Takum 006pa3om, HaYaIO OTCYETA KaXJAOW CTaHIAPTHU30BAHHON
IIEPEMEHHON COBMELIAETCS C €€ CPEJHUM 3HAYECHHEM, a B KayeCTBE
€IMHUIIBI M3MEHEHUsS NPUHUMAETCS €€ CpEIHEEe KBagpaTUYECKOE
OTKJIOHEHHE G. Ecini CBSA3b MEXIy NEPEMEHHBIMH B €CTECTBEHHOM
Maciitabe JIUHEHHas, TO H3MEHEHHWE Hauvajla OTCUeTa U E€IUHHIIBI
W3MEPEHMsI  OTOr0  CBOWCTBA HE  Hapymar, TaK 4YTO0 U
CTaH/JapTH30BaHHBIC TEpPEMEHHbIE OyAyT CBS3aHBl JIMHEHHBIM

COOTHOILICHUECM .
_ m
t, = Z,BJ 1 ,
-1

Jna onenku B-koadp¢uuentos npumenum MHK. Ilpu stom
cucTeMa HOpMaJIbHBIX YpaBHEHUH OyleT UMeTh BHI:
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rx]_y:Bl+rxlxz'B2+...+ rxlxm'Bm
rx2y: rxle'B1+B2+. .t rxzxm'Bm

Mxmy= r'xmxl'B:l-'|'rxmx2'[32+- . -+Bm
Haiinennbie n3 qaHHOM cucteMbl B—KodhPuImeHTsI
MO3BOJISIOT ONPEAETUTh 3HaYeHUs KO3()(DUITMEHTOB B pErpeccuul B
€CTECTBEHHOM MacITade no popmyiam:

m
~ es ~ - —
;=0 — j=1m; A= y_zbj "X
Oy j=1
Ilokazamenu mecnomul céa3u ¢ak'm0p08 C pée3yjibmamom.

Ecnu Q)aKTOpHLIe IMPU3HAKHW PA3JIUYHBI 110 cBOCH CYHIHOCTHU U
(M) UMEIOT Pa3IMYHBIC CIMHUIBI M3MEPEHHS, TO KOI(P(UIHEHTHI
perpeccun bj npu pasHeIx (akTopax ABJIAKOTCS HECONOCTABUMBIMM.
[TosTOMy ypaBHEHHE PETPECCHM  JOMOJHSIOT — COM3MEPHMBIMU
IoxKasaTcisaMu TECHOTHI CBsA3H1 Q)aKTOpa C pEe3yJIbTAaTOM,
IMMO3BOJIAIOIIUMH  PAHKUPOBATH d)aKTOpI)I II0 CHJIC BJIUAHUSA Ha
pe3yibTar. K takmM mokasaTensiM TECHOTHI CBSI3M OTHOCSIT: YaCTHBIE

KOX(Q(UIMEHThl  DJACTUYHOCTH,  B—KO3(QQUIMEHTH,  YacCTHbIE
K023 PUILIMEHTHI KOPPEISLUY.
Yacmuule Koaghhuyuenmol 9ACMUYHOCTNU 9
o X
paccuuThIBalOTCA 10  (hopmyiie: 9j = ox "= . YacrHsi
j yxl,...xm

KO3(PUIMEHT 3IaCTUYHOCTH MOKAa3bIBAIOT, HA CKOJIBKO MPOIEHTOB B
CpCAHEM HM3MCHACTCA NPU3HAK-PE3YIIbTAT y C UBMCHCHUCM IIpPpU3HAKaA-
(akTopa X] Ha OJMH NPOLEHT OT CBOETO CPEIHETr0 YPOBHS NPHU
(buKCHUPOBAaHHOM TMOJIOKEHUHU ApPYyrux ¢GakTopoB Moneiau. B ciydae
JAUHEHHOM  3aBHCUMOCTH Jj pPACCUUTHIBAIOTCS MO  (opMmyIe:

~ X
9] = bj 3
yxl,...,xm
j—om (akrope.

, Tie b; — oneHka KoddpuieHTa perpeccuu npu
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Cmanoapmusuposantvle yacmuuvle Kodphuyuenmol pecpeccuu
[-xoappuyuenmor  (Bj) MOKA3BIBAIOT, Ha KAKYKH0 YacTb CBOETO
CPEIIHEr0 KBAJpPATUUECKOTO OTKJIOHEHMS Gy U3MEHHUTCS IPU3HAK-
pe3ysibTar Y ¢ HM3MEHEHHEM COOTBETCTBYIOIIEro (akTopa Xxj Ha
BEIIMYMHY CBOErO CPEIHEro KBaJpaTHUYECKOrO OTKIOHEHUS (G) Mpu
HEM3MEHHOM BIIUSHUM NIPOYUX (PAKTOPOB (BXOIAIINX B YpPaBHEHHUE).

I[To koaddunmentam saacTudHOCTH U [-Kod(pduneHTam
MOTYT OBITH CJIeIaHBl IPOTHBOIOJIOXKHBIE BBIBOJBL. [IpuunHbEI 3TOTO:
a) Bapuanus ogHOro (hakTopa OuYeHb BEIHMKA; O) pa3HOHANPABICHHOE
BO3/IeHiCTBUE (DAKTOPOB HA PE3YINIbTAT.

Kosdduiment [ MoXeT Takke MHTEPIPETHPOBATHCA Kak
MOKa3aTesb MPSIMOro (HEMOCPEICTBEHHOI0) BIUSAHHS j-0ro (akropa
(Xj) Ha pesymbrar (Y). Bo MHOXECTBEHHOH perpeccuu j-blii (axTop
OKa3bIBaC€T HE TOJBKO TPSIMOE, HO M KOCBEHHOE (OMOCpPEIOBaHHOEC)
BIIMSIHAE HA PE3yNbTaT (T.e. BIUSHHE Yepe3 apyrue GakTopbl MOJIEIHN).

KocBeHHOE BiMsSHUE U3MEPSETCS BEINYMHOMU: ZIB Xj,xi
i=1,..,j-1,j+1,...m

rae M- guciio ¢GakTopoB B Mojaeiu. [lomHoe BiausHKE j-0r0 (akTopa

Ha pe3ylbTaT pPaBHOE CYMME MPAMOIO M KOCBEHHOTO BIIMSHHUN

u3MepsieT Kod()(PUIMEHT TMHEHHOM MapHOW KOppEeIsuuu JaHHOTO

(axTopa u pezyabTata — lyjy.

Kosgppuyuenm uyacmnoiti xoppenayuu u3MEpSET «UHCTOE»
BIUSIHUE (paKTOpa Ha pe3ysIbTaT IPU YCTPAHEHUHU BO3JCHCTBUS MPOUNX
(bakTOpOB MOJENH.

Jia pacuera 4yacTHBIX KO3(PQPHUIIMEHTOB KOPPEISIIMM MOTYT
OBITh UCIIOJIL30BAHBI MAPHbIE KOAPPHUIIMEHTH KOPPEISLHH.

Jiga ciydas 3aBUCUMOCTH Y OT JBYX (DaKTOPOB MOXKHO
BBIYUCIUTH 2 K03((UIIMEHTA YaCTHOM KOPpeNALuu:

rxly - rx2y “Taxo

\/(l— Fax2)(L—rx2y)
(paxrop x2 PpukcupoBaH).

r-x2y - rxly Faxz

\/(1 r xlxz)(l r xly)
21
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(daktop x1 dpukcupoBan).

310 KOX(PPHUIMEHTH YAaCTHOH Koppensauuu 1-oro mnopsjaka
(mopsimox  ompenensieTrcss 4uciaoM (AKTOPOB, BIUSHUE KOTOPBIX
yCTpaHSETCS).

YactHble KOA(PGUIUEHTHl KOPPEISLUU, PACCUUTAHHBIE 10
TakuM (popmynam u3MeHstoTcest oT —1 10 +1. OHM UCHONB3YIOTCS HE
TOJIBKO JUISl paH>KUPOBaHUsI (PAKTOPOB MOJIENIU 10 CTETICHU BIMSHUS Ha
pe3yabTaT, HO U TakXKe Ui oTceBa (akTopoB. [Ipu ManbIx 3HaAUYECHUIX
I'yxmix1x2..xm-1 HET CMBICIIa BBOJUTH B ypaBHEHHE M-bIil (PAKTOP, T.K. €O
YICTOE BIMSIHUE HA PE3YyJIbTaT HECYIIECTBEHHO.

Kosgguyuenmor  muooicecmeennon  oemepmunayuu  u
KOppensayuy XapakTepUu3yloT COBMECTHOE BIUSHUE BCeX (aKTOPOB HA
pe3yibTar.

[To aHanoruu ¢ mapHoi perpeccueil MOXKHO ONpPeAeTIUTh 00
Bapuallid pe3yibTaTa, OOBSCHEHHOM BapualMell BKIIOYCHHBIX B
Mozienb  (haKTOpoB (62), B ero ooOmed Bapualuu (Gzy). Ee
KOJIMYECTBEHHAS XapaKTePUCTHKA — TEOPETUICCKUN MHOKECTBEHHBIH
KO2(PHUITUEHT AeTCPMHUHAIINHI (Rzy(xlv_"’xm)). Jlist nuHERHOTO YpaBHEHUS
perpeccuu aHHBIN IMOKa3aTelh MOMKET OBITh paccuyuTaH uepes3 [3-
KOA((UILIMEHTHI, KaK:

m

2 _
Ry osm) = Zﬂj Tyy .

j=1

2
Ry(xl,...,xm) = \/ Ry(xl.....xm) - K03 PUITMEHT MHOXKECTBEHHON

koppemsiunu. OH npuHuMaeT 3HadeHus oT 0 go 1 (B ominmumm ot
napHoro ko3(p@duiureHTa KOppesiud, KOTOPbIH MOKET MNPUHUMATh
oTpuLaTenbHble 3HaueHus1). [loaTomy R He MOXeT ObITh UCIOIb30BaH
JUISL UTHTEPIPETAllMy HalpaBlieHUsl cBA3U. UYeM IuioTHee (pakTudeckue
3HAueHUs Y; pacrojararTcs OTHOCHUTEIBHO JIMHUHM PETPECCUHU, TEM
MEHBIIIE OCTaTOYHAs TUCIIEPCUS U, CIIEJOBATENIbHO, OOJIbIIE BETNYHHA
Ry(xt,..xm). Takum obpazoM, mpu 3HaueHuu R Onm3koM Kk 1, ypaBHEHHE
perpeccuu Jiydiie OMHChIBaeT (aKTUYECKUEe MAaHHble U (aKTOPbI
CHJIbHEEe BIHMAIOT Ha pe3ynbrar. [lpm 3Hauenunm R Omuszkom k 0
YpaBHEHUE PETrpeccHM IUIOXO OINHUCHIBAeT (PaKTUUECKHE JaHHbIE U
(akTOpHI OKa3BIBAIOT cllaboe BO3/eiicTBUE HA PE3YIbTaT.
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Ouenka 3HauuMoOCmu RONYYEHHO020 ypaenenus
MHONCECMECHHOU PezPecCuu.

OneHka 3HaYMMOCTH YPaBHEHUS MHOJKECTBEHHOW PETPECCHH
OCYILIECTBISICTCA IIyTeM IIPOBEPKU THIIOTE3bl O PABEHCTBE HYIIIO
KO3(QQUUUEHT  JeTepMHHALMU  PACCUUTAHHOTO IO  JIAHHBIM

TCHEPAILHOW COBOKYITHOCTH: Rj((ii“_’xm) =0 wmwm b= by=...=by=0

(rumoTe3a 0 HE3HAYUMOCTH YPaBHEHUSI PErPECCHU, PACCUUTAHHOTO TIO
JAHHBIM T€HEPAIbHON COBOKYITHOCTH).

Jl1st ee mpoBepKu UCTIONb3yOT F-kputepuit Ouiepa.

[Ipu 3TOM BBIUUCIAIOT (hakTHUYECKOE (HAOII0AaeMOe) 3HaUCHUE
F-kputepusi, dyepe3 KodDPUIMEHT JETECPMHHAIIUU Rzy(xly_"yxm),
pacCUMTaHHBIN 1O TAHHBIM KOHKPETHOTO HAOFOICHUS

2
Ry(xl Xm) n— h

1- R;(xl,...,xm) h-1"
YUCIIO OLCHMBACMBIX MapaMeTpoB (B ciydae IBYX(aKTOpHOMH
JuHeiHo# perpeccun h=3).

[To tabauuam pacmpeneneHus duinepa-CHeIOKKOpa HAXOASAT
kputuueckoe 3Hauenue F-xpurepus (Fy,). s sToro 3amarorcs
YPOBHEM 3HauUMOCTH o (00b1uHO ero O6epyT paBHbIM 0,05) u AByMs
upcnaMu creneneit ceoooasr k1=h-1 u k2=n-h.

CpaBHuBatoT (Qaktuueckoe 3HaueHue F-xkputepus (Fuuen) C
TabmuuHbM  Fi,(ok1;k2). Ecmu Fia6,<Fip(0;k1;k2), TO rumoresy o
HE3HAYMMOCTH  ypaBHEHHsI perpeccMd He OTBepraiT. Ecmum
Fuasn>Fip(0;k1;k2), To BBIABHHYTYIO THIOTE3y OTBEPraloT M
NPUHUMAIOT ~ albTEPHATHBHYKH)  THIOTE3y O  CTATUCTUYECKOIf
3HAYUMOCTH YPaBHEHHUS PETPECCHH.

rae N-uucino HaOmozeHuit; h —

3aganue Ne 2
Ha ocHoBe naHHbIX, TpuBeeHHBIX B [Ipunoxkenun u
COOTBETCTBYIOIIMX Bamemy Bapuanty (Tabnuna 2), Tpedyercs:
1. [Toctpouth ypaBHEHHE MHOYKECTBEHHOW PpErpeccuu.
[Tpu 5TOM mNpHU3HAK-PE3yAbTAT U OAUH U3 (PAKTOPOB OCTAIOTCS TEMH
e, YTO M B NEPBOM 3aJlaHMH. BBIOEpUTE IOMONHUTENBHO ele OJUH
dakTop u3 npuokeHus 1 (TpaHuIlbl HAOMIOACHUS TOJDKHBI COBITAIATh
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C rpaHUI[aMM HAOJIOACHUS MPU3HAKA-PE3yJIbTaTa, COOTBETCTBYIOLIETO
Bamemy Bapuanry). [Ipu BbiOope ¢akTopa HYy>KHO PYKOBOJICTBOBATHCS
€ro HKOHOMHYECKUM COJEpKAaHUEM WM JPYTUMH IOJIXOAAMHU.
[TosicHUTB CMBICII TAPAMETPOB YPABHEHMUSL.

2. Paccuutarh dYacTHble KOA(PQOUIMEHTHI AIIACTHYHOCTH.
Crenars BBIBOJI,.

3. Onpenenuth  CTaHIAPTH30BaHHBIE KO HUITUEHTHI
perpeccu (B-koddduruentsr). CaenaTh BBIBOJL.

4. OnpenenuTh MapHbBIE H  YacTHbIE KOA((UIHMCHTHI

KOPpeJSILINK, a TakK€ MHOXKECTBEHHBIH KOIPPUIIMEHT KOPPESIHH;
CI€aTh BBIBOJIBI.

5. OueHuTh  3HAYUMOCTh  IAPAMETPOB  YpPaBHEHMS
perpeccun ¢ nmomotisio t-kputepust CThIOACHTA, a TaK)XKE€ 3HAYUMOCTh
YpaBHEHHUS pErpeccud B IEJIOM C IMOMOIIbI0 obmero F-kpurepus
Oumepa. [lpeanoxuTs  OKOHUYATEIBHYIO  MOJETb  (YpaBHEHHE
perpeccun). Caenath BbIBOJIBI.
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