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METOJJUYECKHUE PEKOMEHJIALUU
IO N3YUEHUIO /IUCHUITJIMHBI
eau u 3apaun

Lenpto m3yueHUs] MUCHMIUIMHBI SBISAETCS (OPMUPOBAHUE Yy
00y4aroIuXcsi CUCTEMHOIO IpEACTaBIeHUs] 00 SKOHOMETpPUKE, Kak
HayKe, UCCIEAYIOIIEH TaHHbIC CTATUCTUKU JUIA U3Y4YCHUS NOBEICHUS,
OIKCAHMsI U IPOTHO3UPOBAHUS PA3BUTHUS PA3IMUHBIX (PAKTOPOB.

3agaum AMCHUILIHHBI

Baxxnonn MeTommyeckoi 3a1auen Kypca SBIIAETCH
dbopMHupoBaHKE TOHUMAHHUS OOYYAIOIIMMUCS OCHOBHBIX IOJOKEHUN
SKOHOMETPHUKH; npuoOpeTeHue OITbITa MOCTPOCHUS
HKOHOMETPHUUYECKUX MOJEIICH, MPUHSITHS PEIICHUN O CielU(pUKALNH U
UIeHTU(UKAIIMY MOJEIM W BBIOOpAa METO/Ja OLECHKH IapaMeTpOB
MOJENIN, HWHTEPIPETALUU PE3YJbTaTOB, ITOJIYUYECHHUS IPOTHO3HBIX
OIICHOK Ha OCHOBE aHAJIM3a YKOHOMETPUUYECKUX JaHHBIX; OCBOCHUE
COBPEMEHHBIX 3KOHOMETPUUYECKUX MAKETOB MPUKIIAIHBIX IPOTPAMM.

PEKOMEH/JIAIIMM IO MPOBEJEHUIO JIEKIIUIA

[Ipy mOArOTOBKE K 3aHATHSAM OOyYaIOIIUKCA  JTOJDKEH
MPOCMOTPETh KOHCIIEKTHI JIEKIIMHM, PEKOMEH/IOBAHHYIO JIUTEPATYypy IO
JAHHOM TeMe; MOATOTOBUTHCA K OTBETY Ha KOHTPOJIbHBIE BOIPOCHI.
VYcnemHoe wu3yyeHUE JUCHUIUIMHBI TpedyeT OT o0Oydaromuxcs
MOCEIIEHUS JICKINI, aKTUBHOW pabOThl Ha CEMUHAPAX, BBIMOJTHEHUS
BCEX YUYEOHBIX 3aJJaHUN TPEToiaBaTessi, O3HAKOMJICHHUSI C OCHOBHOM U
JIOTIOJIHUTEIBHOM JIUTepaTypoil, HHTEPHET-UCTOUYHUKAMH.

3anuce JIGKIUU — OJHa U3 (GOPM AKTUBHOM CaMOCTOSTEIbHOU
paboTel oOydaromuxcsi, TpeOylolass HaBHIKOB W yMEHHUS KpaTKo,
CXEMaTUYHO, TOCJICIOBATEIHLHO W JIOTUYHO (PUKCHPOBATH OCHOBHBIC
MOJIO’KEHUS, BBIBOBI, 00001IeHus, hopMynupoBku. KynbTypa 3amucu
JIEKIIMA — OJIMH M3 BOXHEHUITNX (PAKTOPOB YCHENTHOTO M TBOPUYECKOTO
oBinageHus 3HaHUsAMU. [locnenyromas paboTra HaJ TEKCTOM JEKIIUU
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BOCKPEIIAET B MAMATH COJECP)KAaHUE JIEKIUH, IO3BOJIIET Pa3BHUBATH
AQHAJTUTHYECKOE MBIIUICHHE. JIeKIMU MMEIOT O030pHBIN XapakTep U
HalleJICHbl Ha OCBEIeHUE Haubosiee TPYAHBIX M JUCKYCCHOHHBIX
BONPOCOB, a TAaKKe IMpHU3BaHBl CHOCOOCTBOBATh (HOPMUPOBAHHIO
HAaBBIKOB CAMOCTOSITEILHOW pabOThl ¢ HAyYHOU JIUTepaTypoit. PabGora ¢
KOHCIIEKTOM JIEKIUI IPEANoNaraeT MpoCMOTP KOHCIEKTa B TOT XK€
J€Hb IIOCJIE 3aHATHM, IOMETKY MaTepuaja KOHCIIEKTa, KOTOPBIH
BBI3bIBACT 3aTPYAHEHUS AJ1s MoHUMaHUs. [lonbITaliTech HAUTU OTBETHI
Ha  3aTPyJHUTENIBHBIE  BOIPOCBHI, HCIOJIb3Yysd PEKOMEHIYEMYIO
auteparypy. Eciam caMocTosiTebHO He ynaloch pa3oOparbCcsi B
marepuaie, chopMyIHpyHTE BOIMPOCH M OOPAaTUTECh 33 TOMOIIBIO K
IpPEnoJiaBaTel0 Ha KOHCYJIbTAllMM, OMDKalIied JIeKUUH WIIH
cemuHape. PeryispHo oTBoauTe BpeMsl AJis IOBTOPEHUS IIPONUIEHHOTO
MaTepuana, TpOBEPsSs CBOM 3HAHMA, YMEHUS U HaBBIKH IIO
KOHTPOJIbHBIM BOIIPOCAM.

PaGory ¢ OCHOBHOW U JONOJHUTENIBHON JUTEPATypOM
1enecoo0pasHo HAayMHATHL C OCBOEHUS MaTepuaiga y4eOHMKOB,
KOTOpBIE COJIepKaT HeOOXOAUMBIM MaTepuall 0 KaXJI0i TeMe.

[lonroroBka K CEMUHApCKOMY 3aHSITHIO 3aBUCUT OT TEMBbI
3aHATHSI W BOINPOCOB, TPEUIOKEHHBIX IIPENoAaBareneM, JUIs
MOJITOTOBKU K CEMUHApY.

IlocTosiHHAs aKTMBHOCTb HA 3aHATHUSAX, TOTOBHOCTh CTAaBUTh U
00CyXJaTh aKTyalbHbIE MPOOJEMbl JUCHUIUIMHBL — 3aJI0T YCIEIIHOM
paboThI U MOJOKHUTEIHHOMN OLIEHKH.

JIMHEVHBINU TAPHBINA PETPECCUOHHBIN
AHAJIN3

OnHUM M3 METO/IOB M3YYCHMsI CTOXACTUYECKUX CBSI3€H MEXITY
MPU3HAKAMU SIBIIIETCS PErPECCUOHHBIN aHaAIN3.

Perpeccuonnslii  aHanW3  MOpeNCTaBiseT  COOOM  BBIBOJ
YpaBHEHUSI PETrpeccCUu, C MOMOIIbI KOTOPOTO HaXOJIUTCS CpPEIHSs
BEIMYMHA CIIY9allHOW TIepeMeHHON (MpU3HaKa-pe3yynbTara), €cCiu
BEJIMYMHA IPYTroi (MM ApYrux) MepeMeHHBIX (MpU3HAKOB-(aKTOPOB)
n3BecTHA. OH BKIIIOYAET CIIEAYIOMINUE JTAIbI:



1) BeIOOp (hopMBI CBsI3M (BUJA AHATUTUYECKOTO YpPAaBHEHHS
perpeccun);

2) OlLIeHKY [TapaMeTpOB YPABHEHUS;

3) OLIEHKY KaueCcTBa AaHAJUTUYECKOI'O YPABHEHUS PETPECCUN.

Haubonee wyacro mis ONUCAaHHUA CTATUCTUYECKOM CBA3M
NPU3HAKOB HCIONb3YyeTcs JUHEWHas Gopma. BHUMaHue K JWHEHHOMN
CBSI3U OOBACHSAETCS 4YETKOH HSKOHOMHMYECKOW MHTeplpeTauueil ee
napaMeTpoB, OIpaHMYEHHON BapHalMedl NMEepeMEeHHBIX U TEM, YTO B
OOJIBIIMHCTBE CIy4yaeB HEIMHEWHbIE (OPMBI CBSI3U JUISL BBIIOJIHEHUS
pacyeToB MpeoOpa3yroT (MyTeM JOrapu(pMHUpPOBaHHUS WIM 3aMEHbI
IIEPEMEHHBIX) B JINHEHHYIO QopMy.

B cnywyae nuHeiHON napHOW CBA3M YpaBHEHUE DErpeccuu

npumer sux: Y; =a+D- X, + U, . Mapamerpsi nannoro ypaBHEHHUS
a u b oreHMBarOTCs M0 JaHHBIM CTATUCTHYECKOTO HAOMIOAEHHS X H Y.

Pe3ylIbTaToM Takoii OLCHKH siBisiercs ypapHenue: Y; =a +0 - X; |

rac a, b - OICHKM MapaMeTpOB a H b, yi - 3HA4YCHHUC

pe3yJbTaTUBHOIO  MpHU3HaKa (MEpeMEHHOM), TOJy4eHHOe IO
YpaBHEHUIO perpeccuu (pacueTHOE 3HAUCHHUE).

Haubonee yacTo a1 OLIEHKH MapamMeTpOB UCIOIb3YIOT Memoo
Haumenvuiux keaopamos (MHK).

Merox ~ HauMEHBIIMX  KBAaJApPaTOB  JAaeT  HaWJIydllue
(cocTosATeNnbHBIE, 3PPEKTUBHBIE U HECMEIIEHHBIE) OIICHKU TapaMeTpoB
ypaBHEHHUs perpeccud. Ho TOJNBKO B TOM cilydae, €ClIU BBIIOIHIIOTCS
OTpezieNIeHHbIE MPENNOCHUIKA OTHOCUTEIBHO Cay4aiiHoro wieHa (U) u
HE3aBHCUMO#1 ITepeMeHHO# (X).

3ajaya OLEHMBAHUS MapaMeTpPOB JIMHEWHOTO MapHOTo
YpaBHEHUSI METOJOM HAMMEHBIINX KBAJPATOB COCTOUT B CIEIYIOLIEM:

MOJIYYUTh TAKMUC OLICHKU IapaMETpOB a ) b , IpHU KOTOPBIX

cymMma KBaJpaToB OTKJIOHEHHI (haKkTHIeCKuX 3HAYEHU U
pE3yJbTATUBHOIO MpPHU3HAKA - Yj OT PACYETHBIX 3HAYEHUU — Yi
MHUHUMAJIbHA.

®opmanbsHo kputepuii MHK moxHO 3anucaTh Tak:
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S :Z(yi _“y—i)2 — min .
i=1

[TpowrocTpupyeM CyTh JAaHHOTO MeToja rpadudecku. [lns
STOr0 TMOCTPOMM TOUEYHBIA rpaduK MO AaHHBIM HaOmoaeHui (Xi,Yi,
I=1;n) B NpsIMOYrOJILHOM CHUCTEME KOOPIUHAT (TaKOH TOYCUYHBIH
rpaduk  Ha3BIBAIOT  KOPpENSIMMOHHBIM  TonieM).  Ilombrtaemcs
nooopaTh MPAMYIO JIMHHUIO, KOTOpas ONMKEe BCEr0 pacrlojiokKeHa K
TOYKaM KOppensiuuoHHOro mojs. CoriacHo MeTOAy HaMMEHbIINUX
KBaJpaTOB JIMHUS BbIOMpaeTcss Tak, 4YTOOBI CyMMa KBaJpaTOB
PacCTOSHUM 10 BEPTHKAIHU MEXY TOUKAMU KOPPEJSIIUOHHOTO OIS 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 W3BECTHBI, HTO JAHHBIE
HaOmoneHuil. B QyHKIMM S OHM TPEACTaBISIOT COO0M KOHCTAHTHI.
[lepeMeHHBIMH B JaHHOW (YHKIMH SBJISIOTCS HWCKOMBIC OICHKH

napameTrpos - a b . UtoOpl HalTM MUHUMYM QYHKIOUH 2-yX
NEePEMEHHBIX HEOOXO0MMO BBIYUCIUTH YaCTHBIE IPOM3BOIHBIEC TAaHHOM
GYHKIMM 10 KaXX/I0MYy U3 MapaMeTpoB W IPUPABHATH MX HYJIO, T.€.

B 58 g
oa ob



B pe3ynaprare mnogyduM CHCTEMY U3 2-yX HOPMaJbHBIX

n - n
dy=a-n+b) x
i=1 i=1
JIMHEUHBIX YPaBHEHUM: | n L ~&,
oo X =a) Xx+b > x
i=1 i=1 i=1

Pemass nmanHyro cucreMy, HaiiieM HCKOMBIE  OLCHKH
IIapaMeTpoB:

= MY XY Xy-xy
1= 2 N2 2
nz X _(X) Oy
d=y-b-x
[IpaBUnbHOCTH pacueTra IMapaMeTpPOB YpPaBHEHUS PErpeccuu

n n

MOJKET OBITh IPOBEPEHA CPABHEHUEM CYMM Zyi = ZVI (BO3MOKHO
i=1 i=1

HEKOTOPOE PACXOXKACHUE U3-3a OKPYIJICHUS PACYETOB).

Jlns pacdera oleHOK mapametpos a b MOKHO MOCTPOUTH
Tabnuny 1.

3Hak ko3¢ ¢uuueHTa perpeccur D yka3biBaeT HampaBieHHE
ces3u (ecmm b>0, cBs3p mpsimas, ecnu b<0, TO CBsI3b OOpaTHas).
Benmnunna b moka3spiBaeT Ha CKOJIBKO €AWHHI] U3MEHHUTCSI B CPEIHEM
NpU3HAK-PE3yIbTaT -y NPU U3MEHEHUM IpU3HaKa-pakropa - X Ha 1
€IUHULLY CBOETO U3MEPEHUS.

@opManbHO 3HAYECHME NTAPAMETPA @ — CPEJIHEE 3HAYEHUE y IIPU
X paBHOM Hymo. Ecnu npusHak-¢pakTop HE UMEET U HE MOXKET UMETh
HYJIEBOTO 3HA4YE€HUs, TO BBINICYKAa3aHHAs TPAKTOBKAa IapaMeTrpa a He
MUMEET CMBICIIA.

Ouenka mecHomul ceasu mexncoy npusnaxamu
OCYILIECTBIISICTCSL € IOMOIIBIO KOX(pQHIMEHTa JHUHEHHONH MapHOii
Koppemanun - Iyy. OH MoOeT OBITh paccuuTaH 1o (opmye:



My

Xy-xey

O, 0,

Kpome Toro,

KOX(PQUIIMEHT JIMHEHHOM

MapHON KOPPEJSAIMN MOXKET ObITh ompejaeneH depe3 KOdPPHUIeHT

perpeccunu b:

Ny = b

(o}

(o}

OO6nacte JOMYCTUMBIX 3HAYEHUH JIMHEHHOTO Kod(hduimenra

napHoil koppensanuu oT —1 g0 +1. 3Hak K03 dULIHEHTa KOPPEIAILHNHA
yKas3blBaeT HalpaBlieHHE CBA3H. Ecnnm ryy>0, TO CBA3b mpsMasd; €ciu
I'vy<0, TO cBsA3b OOpaTHAasl.

Ecnu nanubiii k03 dument no Moy O1M30K K eAHHULE, TO

CBSI3b MEXJAYy HpPU3HAKAMU MOXKET OBbITh HHTEPIPETHPOBAHA Kak
JIOBOJIGHO TECHAs JTMHEHHas. ECIM ero Moayib paBeH eIMHHIE | Iy

| =1, To cBs3b MEXIy mpu3HaKamMu (yHKIMOHAIbHAS JWHEeHHas. Ecim
IPU3HAKY X U Y IMHEHHO HE3aBUCHMBIL, TO Iy y 01130k K 0.

Jlnst pacuera Iy MOXKHO UCIIOJIb30BaTh TaKke Tadnuy 1.

Taoauna 1
Xi N2 )2
Xi Vi (X —x) (vi-v)
1 X1 —x) ~y)?
1 ‘. (% (y.—y
2 Xz X, — X)’ (v, - y)?
, Y, ( 2 2
n X+ (X, = x)? (v, - ¥
n YN
C > W2 2ty
yMMa 10 | X Xy Z(Xi _X) Z
CTONOIY
C in . Zyi oL in Yi o, _ Z:(Xi _X),Z,z _ Z(Vi
pennee n T YT N oxC n '




3HaA4YCHU
€

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

n n
52 Z(y| _y)2 2 Z(y| _yi)2
R2 = ==L :1—8—:1— i=1
yx 0_2 n -, 2 n -5
-y XY
i=1 i=1

re 8° — 0OBICHEHHAs yPABHCHHEM PErPECCHH TUCTICPCHS Y

g%~ ocratounast (HeoOBACHEHHAS YpaBHEHHUEM PErpeccun)
ucrepcus Y,

- o0Omras (TonHas) nucrepcus Y.

Koadduunent nerepMuHaium xapakTepusyeT J0J0 BapUaliu
(Iucnepcun) pe3yabTaTUBHOIO MPU3HAKA Y, 00BICHIEMYIO perpeccuei
(a, cmenoBaTeNbHO, U (DAKTOPOM X), B 00IIIeH Baprualiuu (TUCTIEPCHH) Y.
Koaddunment nerepmunanuu Rzyx npuHuMaeT 3Haudenus ot 0 go 1.
CooTBeTCTBEHHO BemmunHa 1-R? yx XapaKTEpU3yeT NOJII0 AUCIEPCUH Y,
BBI3BAaHHYIO BJIMSHUEM MPOYMX HEYUYTEHHBIX B MOJENU (AaKTOPOB U
olMOKaMu creupUKaIuy.

IIpu napHOM ITUHENHON perpeccuun Rzyxzrzyx.

Ouenka cmamucmuyeckoil 3HAYUMOCHU  RAPAMEMPOE
YpasueHus pezpeccuu.

C nomoursto MHK MBI monyuunu Jiuile oyexku MapameTpoB
YPaBHEHHUS PETPECCHUU, KOTOPBIE XapaKTEPHbI JUIsI KOHKPETHOTO
CTaTHCTUYECKOTO HAOIIOACHUS (KOHKPETHOTO Habopa 3HAUYCHHIA X U Y).
Ecin ouneHky mnapaMeTpoB NPOM3BECTH [0 JaHHBIM JIPYroro
CTATUCTUYECKOTO HAOMIOACHUS (IpyroMy HaOOpy 3HaYeHUU X U Y), TO

TIONYYNM pYTHe YHCIeHHbIe 3HaueHus a , b . MBI npenmonaraeM,
YTO BCE 3TH HAOOPHI 3HAYEHUH X M Y U3BJIEUCHBI U3 OJHOM M TOH ke
reHepalbHOW COBOKYMHOCTH. YTOOBI MNpOBEpUTH, 3HAYUMBI JIH
napameTpsl, T.e. 3HAYUMO JIA OHM OTIMYAIOTCA OT HyId Ut
TE€HEPAIIBHOW COBOKYITHOCTH HCIIOJB3YIOT CTaTUCTUYECKHUE METOJBI
IIPOBEPKU TUIIOTES.




B xauecTtBe OCHOBHOH (HYJIEBOW) THIOTE3bl BBIIBUTAIOT
TUIIOTE€3Y O HE3HauYuMOM OTJIMYMM OT HyJId  IIapaMerpa WM
CTAaTUCTUYECKOW XapaKTEepPUCTHUKH B TE€HEpaJIbHOH COBOKYIIHOCTH.
Hapsny ¢ ocHoBHOM (mpoBepsieMOW) THIIOTE30M  BBIJBUIAIOT
QJIBTEPHATHUBHYIO (KOHKYPHPYIOIIYIO) FMIIOTE3y O HEPABEHCTBE HYIIIO
napaMerpa WM CTaTUCTUYECKONW XapaKTEPUCTUKU B TIeHEpajIbHOU
COBOKYNHOCTH. B ciydyae ecim OCHOBHas TUIOTE3a OKaKeTCs
HEBEPHOHM, MBI IIPUHMMAEM aJIbTEPHATUBHYIO. [l mpoBEepku 3TOM
TUIOTE3b! Ucnonb3yerces t-kpurepuil CThIOJeHTA.

HaiinenHoe mo maHHBIM HaOMIOACHUHN 3HAaYeHUE {-KpuTepus
(ero emre Ha3bIBAIOT HAOIIONAEMBIM WM (PAKTUIECKUM) CPAaBHUBACTCS
¢ Ta0AM4yHBIM (KPUTUYECKMM) 3HA4YEHUEM, OIpeJeNsieMbIM 110
tabnuiam pacrpenenenus: CTeioieHTa (KOTOpbIe 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
cllydyae JIMHEWHOW mapHOil perpeccuu paBHO (N-2), N-4UCIO
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€HEpaJIbHON COBOKYITHOCTH 3HAYMMO OTJINYAETCS OT HYJIS.

Ecnu ¢aktuueckoe 3HaueHue {-KpuTepHsi 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 kxpurepuii mpoBepku uMeeT BU:

b
Loo) = —

b

rae b - olleHKa Kod((UIIMEeHTa perpeccuu, MOoTydyeHHas Io
Ha0JII0JaeMBIM JTAHHEIM;



H — cranpaprHas omubka K03 UIHEHTa PErPecCUH.

JIist JIMHEWHOr0 MapHOIO YpPaBHEHUs PErpecCUM CTaHAApTHAas
ommoOka K03 (HUIMEHTA BRIYUCIISIETCS 110 (popmyIie:

Zn:(Yi - yi)2
(=23 (% -%)"

Yucnutenp B 3TOW (GOpMyse MOXKET OBITh pacCUMTaH dYepes
KOO(QQHUIMEHT AeTepMUHAIMA | OOIIYIO JHCIEPCUI0 TpU3HAKa-

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

Jns mnapamerpa a KpUTEpUd TMPOBEPKU THUIOTE3Bl O
HE3HAYMMOM OTJIMYUHU €r0 OT HYJISI UMEET BUI:

~

a

t = —
(a=0) ,
Hz

rre A - onenxa napameTpa perpeccHu, TIOJIy4eHHAs 10
HaOJTF01aeMBIM JTAHHBIM;

Hz — cranapTHas omunbOKa napaMmeTpa a.
JU1 TMHEWHOT 0 NapHOTO YPaBHEHUS PEIPECCUU:

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

JUIs NpOBEpKH THUIIOTE3bl O HE3HAYMMOM OTIMYMHM OT HYJIA
Kod(p¢uimeHTa JIUHEHHOW NapHOM Koppensuud B TeHepalbHOU
COBOKYITHOCTH HCIIOJIB3YIOT CIIEAYIOIINN KPUTEPUIL:

Hz =
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tyogy =2

(r=0) =, rze fy - OLeHKa KO3(hUIHEHTA KOPPEISLUH,
r
MOJy4eHHasi 10 HAOJI0JaeMbIM JTaHHBIM; | — CTaHIapTHas OIMOKa
K03((HULIMEHTa KOPPEIIALHH lyy.
JIy1s IMHEWHOI O MapHOTO YPAaBHEHMS PETPECCUM:

2

1-r,)
(n-2)

B mapnoil nuHeWHOH perpeccuu Mexay HaOII0/1aeMbIMU
3HAYEHUSAMU KPHUTEPHUEB CYIIECTBYET B3aUMOCB3b: T (h=0)=1(r=0).

Ilpozno3z  oorcudaemozo  3Hauenus  pe3yaTbMAMUEHOZ0
HpU3HAKay No JUHEUHOMY RAPHOMY YPAGHEHUIO PeZPeccull.

[Tyctb TpeOyeTcs OLIeHUTh 3HaUEHUE MPU3HAKa-pe3yabTaTa sl
3aJlaHHOTO  3HaueHus mnpusHaka-dpakropa (x). IIporHosupyemoe
3HAQUEHHUE MpU3HAKA-pe3ylbTaTa C JOBEPUTEIIBHOW BEPOATHOCTHIO
paBHOi1 (1-0l) IpHUHAUIEKUT UHTEPBALY IPOTHO3A:

(VP -tpp; YP+tpy),
rae yp - TO"IC"IHBII\/’I HpOFHO3;

He =

t — xoadduuumeHT noBepus, ompenenseMblii MO TabIUIaM
pacnpenenennss CThIOJICHTA B 3aBUCIMOCTH OT YPOBHSI 3HAUUMOCTH Ol
U YHCIIa CTeneHel cBo6o sl (N-2);

Lp- CpeliHss OIMOKa IIPOrHO3a.

TodeuHblii  MPOTHO3  PACCUUTHIBAETCA IO  JUMHEUHOMY
YPaBHEHUIO PETPECCHH, KaK: yP=a+b-x".

Cpenasist omrOKa MPorHo3a onpeesiercs mo Gopmysie:

_ Z(yi_yi)z (Xp X)
i 2 | n+2(xi—x)

3aganue Ne 1

Ha ocHoBe nannbIX, npuBeneHHbIX B [Iprnoxenun 1 u
cooTBeTCTBYOIMX Baremy Bapuanty (Tabnuua 2), Tpedyercs:
11



1. Paccuntate  k0dpduUIIMEHT  JTUHEWHOW  TMapHOM
KOppEJSILIMM U IIOCTPOUTH YPAaBHEHHUE JMHEHHOM INapHOW perpeccuu
OIHOTO  mpu3Haka oOT  gpyroro. OauH W3  IPU3HAKOB,
COOTBETCTBYIOIIMX Bamemy Bapuanty, OyneTr wWrpatb poJjb
daktopHoro (x), apyrod — pesynbTaTuBHOTO (Y). IlpmumHHO-
CIICZICTBEHHBIC CBSI3M MEXKJy NIpPU3HAKAMU YCTAaHOBUTH CaMHM Ha
OCHOBE HKOHOMHYECKOrOo aHanu3a. [losicHUTh cMBICT TapaMeTpoB
yYpaBHEHHS.

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

3. OueHUTh CTATUCTHYECKYI0 3HAYMMOCTh YpaBHEHUS
perpeccuu B LIEJIOM Ha TISITUIIPOLCHTHOM YpPOBHE € ToMompio F-
kputepusa Ouiiepa. CnenaTtb BHIBO.

4. BEINOTHATE IPOTHO3 0KUIAEMOTO 3HAYCHHUS TPU3HAKA-
pe3ynpTaTa Y MpH MPOTHO3HOM 3HA4YeHHH MpH3HaKa-(akTopa X,
cocrapistouuM 105% ot cpennero ypoBHst x. OLEHUTh TOYHOCTb
MPOrHO3a, PAcCYMTaB OMIMOKY NIPOrHO3a W €ro JIOBEPHUTEIbHBIH
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
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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 HErO CYIIECTBEHHOE BIHSIHHUE,

2) KOJNWYECTBEHHAs OIICHKA B3aWMOCBS3H (DAKTOPOB C
pesynbratoM. [lpu nuHelHON ¢opMe CBA3M MEXKIy NpPU3HAKAMU
TaHHBIA O3Tall CBOAWTCS K AaHAIU3y KOPPEISIUMOHHON 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 BKJIIOYUTh B MOJENIb KadyeCTBEHHbIM (akTop, He
UMEIOUINI KOJMYECTBEHHOTO HW3MEPEHMs, TO €My HYXHO IpHAATh
KOJIMYECTBEHHYIO  ONPENENCHHOCTh  (HampuMmep, B MOJENH
YPOKaltHOCTH KayecTBO MOYBHI 33/1a€TCS B BUE OAJIOB).

2. Kaxnpiii hakTop IOKEeH OBITh JOCTaTOYHO TECHO CBSA3aH C
pe3yiabTatoM (T.e. KOX(pQUIMEHT NapHOW JHMHEWHOW KOppesuuu
MEXIy (PaKTOpPOM U Pe3yIbTaTOM JOJDKEH OBITh CYIIIECTBEHHBIM).

3. dakTophl HE JOKHBI OBITH CUIIBHO KOPPEIMPOBAHBI APYT C
IpyroMm, TeM 0Oojiee HaXOJIUThCS B CTPOro (PYHKIMOHAJIBHON CBS3U
(T.e. OHM HE JOJDKHBI OBITH MHTEPKOPPENUpPOBaHbl). Pa3HOBUAHOCTHIO
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UHTEPKOPPETUPOBAHHOCTU (bakTopoB ABIISIETCSA
MyJbTUKOJUIMHEAPHOCTh - TECHas JIMHEMHAass CBA3b  MEXIY
dbakTopamu.

Mynemuxonnuneaprocms MOKET IPUBECTU K HEKEIATEIbHBIM
HOCJIEICTBHSIM:

1) oueHkM mnapaMeTpoOB CTAHOBSTCS HEHaAECKHbIMH. OHHU
oOHapyKuBalT Oonblive craHAapTHble omuOku. C H3MEHEeHueM
o0beMa HAOMIOIEHUH OLIEHKH MEHSIOTCS (HE TOJIBKO MO BEJIWYHHE, HO
U 10 3HaKy), 4TO JeJaeT MOJeNb HENPUTrOJHOW [ aHauu3a u
IPOTHO3UPOBAHHUS.

2) 3aTpyAHSETCSI HHTEPIIPETALMSI TAPAMETPOB MHOKECTBEHHOM
perpeccum Kak XapakTepUCTUK JIeHcTBUS (DaKTOPOB B «4YHCTOM» BHJIE,
n00 (akTopbl KOPPEIUPOBAHHBI, NapaMeTpbl JIMHEHHOW perpeccuu
TEPSAIOT IKOHOMUUYECKHH CMBICIT;

3) CTaHOBUTCA HEBO3MOXKHBIM OIPEAEIUTh H30JIUPOBAHHOE
BJIMsSIHUE (PaKTOPOB Ha Pe3yIbTaTUBHBIN MOKA3aTelNb.

MynbpTUKOINIMHEAPHOCTh MMEET MECTO, €CIU ONPEIesIUTeNb
MaTpHIbl MEK(AKTOPHON KOPPESALMUA OJIM30K K HYJIIO:

I 1x1 I 2x1 r-x3x1 1 1

X X

Det‘R‘ = N2 Toxe Taxe| = 11 = O_

X

h 1x3 h 2x3 rx3x3 1 1

X X

Ecnu xe onpenenutens MaTpuilbl MeX(aKTOPHON KOpPpEIsSIUU
OMM30K K €IUHMIIE, TO MYJBTKOJUIMHEApHOCTH HeT. CyllecTBYrOT
pa3IUYHbIE MOAXOABl IPEOJOJIECHUS  CUIBHOW  MeX(paKTOpHOMI
koppensuu. [IpocTelmmii U3 HUX — UCKITIOYEHHE U3 MoJieNn (hakTopa
(wm  ¢pakTopoB), B HAMOOJBINEH CTENEHW OTBETCTBEHHBIX 3a
MYJIBTUKOJUIMHEAPHOCTh IPH YCIOBUHM, YTO KadeCTBO MOJENH IIPH
3TOM [MOCTPaZaeT HECYLIECTBEHHO (2 UMEHHO, TEeOpeTUUYECKH
KO3 PUIMEHT TeTepMHUHALIUT -Rzy(xl___xm) CHHM3UTCS HECYILIECTBEHHO).

Onpenenenue (bakTopoB, OTBETCTBEHHBIX 3a
MYJIbTHKOJIIMHEAPHOCTh, MOKET OBITh OCHOBAHO Ha aHAJIM3€ MaTPHIIbI
MexdakTopHoil  koppensiuuu. [Ipm  3ToM  ompenensitoT  mapy
NPU3HAKOB-(PaKTOPOB, KOTOPHIE CUIIbHEE BCETO CBSI3aHBI MEKY CO00M
(ko3 puuMeHT IMHEeHHOW MapHOM KOppeNsuud MaKCUMAaJleH 110
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Moayito). M3 aToit mapel B HaMOONIBIIIEH CTENIEHU OTBETCTBEHHBIM 3a
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
MYJIbTUKOJJTMHEAPHOCTh OCHOBAaH Ha BBIYHCICHUU KOA(D(UIIMEHTOB
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 Kod(HuIreHTa
MHO>KECTBEHHOM  JeTepMHMHAllUM K  €AMHULE, TeM  OoJjblie
OTBETCTBEHHOCTH 3a MYJIbTHKOJITMHEAPHOCTh ¢akropa,
BBICTYAIOIIET0 B POJIM 3aBUCUMON nepeMeHHON. CpaBHHUBAsE MEXKIY
co00il  KOI(PPUIIMEHTHI  MHOXXECTBEHHOW  JIETCPMUHAIUN  JUIS
pa3iauuHbIX (AKTOPOB MOXKHO MPOPAHKHUPOBATH MEPEMEHHBIE I10
CTETIEHU OTBETCTBEHHOCTH 32 MYJIbTHKOJUIMHEAPHOCTb.

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

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

B BUJIY YETKOW MHTEPIPETAINN TTapaMETPOB.

JlanHHOE ypaBHEHHE pErpecCcMu Ha3bIBalOT YypaBHEHHEM
perpeccuu B €CTECTBEHHOM (HaTypaiabHOM) Macuitade. Koapunuent
perpeccun  b; mpm  ¢dakrope X Ha3BIBAOT  YCIOBHO-UUCHIBIM
Ko3ghuyuenmom peepeccuu. OH U3MEPSIET CPEIHEE IO COBOKYITHOCTH
OTKJIOHEHHE MpHU3HAaKa-pe3yibTaTa OT €ro CpeaHel BEeTUYHMHBI TPH
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 - XJi T XJ
Xl . J=1:m,
oy !

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

t — yi T y
Yi
O-y

Takum 06pa30M, Ha4dyaJI0 OTCUETAa KaX(HOﬁ CTaH,[[apTI/I3OBaHHOI71
HepeMeHHOI\/’I COBMCHIACTCA C €€ CpCAHHMM 3HAUCHUCM, a4 B KadCCTBC
CAUHUIBI HU3MCHCHHUSA IIPUHUMACTCA €€ CPEAHCC KBAAPATHUYCCKOC
OTKJIOHEHHE G. Eciii CBSI3b MEXIy NEPEMEHHBIMH B €CTECTBEHHOM
MaCI_HTa6e HHHeﬁHaH, TO HU3MCHCHHEC Ha4dajla OTCHCTa U CAWHUIIBI
M3MEpPEHHUs] ATOr0  CBOMCTBA HE  Hapymar, TaK YTO W
CTaHJApPTU30BAaHHBIE TIEPEMEHHBIE OYIyT CBS3aHBl JIMHEHHBIM

COOTHOILICHUCM .
_ m
t, = Z,BJ T _
-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—KodDPUIueHTsI
MO3BOJISIOT ONPEAETUTh 3HaYeHUs KO3()(DUITMEHTOB B pErpeccuul B
€CTECTBEHHOM MacITade no popmyiam:

~ O -~ - m ~ —ry
b, = A=~ jerym, A=Y =20 X
oy =
Iloxkazamenu mecnomol cea3u d)ak'mopoe C pée3yjibmamom.
Eciu Q)aKTOpHLIe IMPU3HAKHW PA3JIUYHBI 110 CBOEH CYHIHOCTH U
(MM) MMEIOT Pa3NMyHbIC CAWHUIIBI U3MEPEHHs, TO KO3()PUIHMCHTHI
perpeccuu bj mpu pasHbIX (akTOpax SBISIOTCS HECOMOCTABHMBIMH.
ITosTOMY  ypaBHEHHE DPErpecCHH  JOMOJHAT  COM3MEPHUMBIMH
IMoKa3aTcjIsIMHUu TCCHOTLI CBA3U Q)aKTopa C PpEe3yJIbTAaTOM,
IMMO3BOJIAIOIIUMHU  PAHIKUPOBATH d)aKTOpI)I 10 CHJIC BJIHMAHHUA Ha
pe3yibTar. K Takum mokaszarensiM TECHOTHI CBSI3M OTHOCST: YaCTHEIC

KOX(Q(UIMEHThl  DJACTUYHOCTH,  [B—KO3(QQHUIMEHTb,  YacCTHbIE
KO3 (PULIUEHTHI KOPPEISLHH.
Yacmuovie K02(hhuyuenmuol NACMUYHOCTU 9j
& X
pacCUMTHIBAIOTCSA 1O  (QopMyIie: 9] = ox "= . YacTHsil
j yxl,...p(m

KO3(PUIMEHT 3IaCTUYHOCTH MOKAa3bIBAIOT, HA CKOJIBKO MPOLEHTOB B
CPpCAHEM HM3MCHACTCA NPU3HAK-PE3YIIbTAT y C UBMCHCHUCM IIpPpU3HAKaA-
(akTopa X] Ha OJMH NPOLEHT OT CBOETO CPEIHETr0 YPOBHS NPHU
(buKCHUpPOBAaHHOM TMOJIOKEHUHU APYrux ¢GakTopoB Moneiau. B ciydae
JAMHEHHOM  3aBHCUMOCTH 3] pPACCUUTHIBAIOTCS MO  (opMmyIe:

-

9,‘ = bj 1
yxl,...,xm

J—oM dakrope.

, Tie b; — ouenka kodhduurenTa perpeccun 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 BiMsHHE H3MEPSAETCS BEIMYMHOM: ZIB Xj,xi
i=1,...,j-1,j+1,...m

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

Ha pe3ylbTaT pPaBHOE CYMME IPAMOIO M KOCBEHHOTO BIIMSHHN

u3MepsieT  Kod()(PUIMEHT TMHEHHON MapHOW KOppEeIsuuu JaHHOTO

(axTopa u pezyabrata — lyjy.

Kosgppuyuenm uwacmuoti xoppensayuu WU3MEpSET «UHCTOE»
BIMSIHUE (paKTOpa Ha Pe3yJbTaT PH YCTPAaHEHUH BO3JIEHCTBHS IPOUUX
(bakTOpOB MOJIETH.

Jlns pacuera 4acTHBIX KO3((UIMEHTOB KOPPENISLUU MOTYT
OBITH UCIIOJIb30BaHBI MAPHbIE KOIPPHUIIUEHTHI KOPPEALUU.

Jns  cioydyass 3aBHCHMOCTH Y OT JABYX (DaKTOpPOB MOXKHO
BBIUHCIIUTDH 2 KOOPPHUIIMEHTA YACTHON KOppesLuu:

rxly - rx2y “Naxe

\/(1— rlexz)(l— r2x2y) ’

(paxTop x2 pukcupoBaH).

I‘yxl/x2 =

r-><2y - rx1y Faxe

\/(1 r x1x2)(1 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-blil PAKTOP, T.K. €0
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(xl,...,xm) - Z];ﬂj ) ryxj .
j=

D2
Ry(xl,...,xm) = Ry(xl,__,xm) - K03 DHUITUEHT MHOKECTBEHHOM

koppemsaund. OH npuHuMaeTr 3HadeHus oT 0 go 1 (B omimumm Ot
napHoro ko3(p@duiureHTa KOppemsiu, KOTOPbIH MOKET MNPUHUMATh
oTpuLaTenbHble 3HaueHus1). [loaTomy R He MOKeT ObITh UCIOIb30BaH
JUIsL UTHTEPIPETAllMU HAlpaBlieHUsl cBA3U. UeM IuloTHee (akTudecKue
3HAu€HUs Y; pacrojararTcs OTHOCHUTEIBHO JIMHUHM PErPECCUU, TEM
MEHBIIIE OCTAaTOYHAs TUCHIEPCUS U, CIIEJOBATENIbHO, OOJIbIIE BETNYHHA
Ry(xt,..xm). Takum obpazoM, mpu 3HaueHuu R Onm3koM Kk 1, ypaBHEHHE
perpeccuy Jyd4ille OINHUCHIBaeT (aKTHUECKUE JaHHBbIE M (PaKTOPbI
CUJbHEE BIMSIOT Ha pe3ynbrar. [lpm 3Havenun R Omauszkom k 0
YpaBHEHHE PErpeccCHH IUIOXO ONMMCHIBAET (haKTUUYECKUE JAaHHbIE U
(baKTOphI OKAa3bIBAIOT C1a00€ BO3/ICHCTBUE HA PE3YJIbTaT.
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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

reHepaJbHOW COBOKYITHOCTH: R;((;i,..,xm) =0 wm b= by=...=by=0

(rumoTe3a 0 He3HAYUMOCTU YPaBHEHUS] PErPECCHH, PACCUUTAHHOTO TIO
JTAHHBIM F'€HEPAIbHOW COBOKYITHOCTH).

Jl1s1 ee mpoBepKu UCTONb3yoT F-kputepuit Ouiepa.

[Ipu 3TOM BBIUUCIAIOT (hakTHUYECKOE (HAOII0AaeMOe) 3HaUYCHUE
F-kputepusi, dyepe3 KodDPUIMEHT JETCpPMHHAIIUU Rzy(xly___yxm),
pacCUMTaHHBIN 1O TAaHHBIM KOHKPETHOTO HAOFOICHUS
_ Ri(xl...,xm) . n— h

1-R? h-1"
YHUCIIO OIEHUBAaEMBIX TapaMeTpoB (B ciydae JABYX(aKTOPHOM
auHeHHOU perpeccun h=3).

[To Tabnuuam pacnpenenenus ®Pumiepa-CHEJOKKOpa HAaXOIAT
kputhdeckoe 3Hadenue F-xpurepus (F.p). g storo 3amarorcs
YpOBHEM 3HAUUMOCTH o (00bIYHO ero OepyT paBHbIM 0,05) u nByMS
yrcaamu cterneneit ceodoapr k1=h-1 u k2=n-h.

CpaBHuBaoT (axruyeckoe 3HadeHue F-xpurepust (Fuasn) C
TabmmaabM  Fip(0;k1;K2). Ecmu Fraen<Fip(o;k1;k2), TO Tumoresy o
HE3HAYMMOCTH  ypaBHEHUS perpeccud He oTBeprawT. Ecmu
Fuas>Fip(ok1;k2), TO BEIIBHHYTYIO THIOTE3y OTBEpraloT H
NPUHUMAIOT  QTEPHATUBHYIO  THIIOTE3Y O  CTaTUCTUYECKOU
3HAYUMOCTH YPaBHEHUS PETPECCUU.

rae N-uumciao HabmrogeHuil; h —

3ananue Ne 2
Ha ocHoBe naHHbIX, NpuBeneHHBIX B [Ipunoxkennn n
coOTBeTCTBYOIMX Baremy Bapuanty (Tabnuua 2), Tpedyercs:
1. ITocTponTh ypaBHEHHE MHOMXECTBEHHOM pErpecCHH.
[Tpu 3TOM mNpHU3HAK-pE3yABTAT U OJUH U3 (HAKTOPOB OCTAIOTCS TEMHU
e, 4YTO U B MEPBOM 3aJlaHuu. BoiOepuTe NOMOIHUTETBHO €IIe OJUH
daxTop u3 npunoxenus 1 (rpaHuiibl HAOIIOIEHHS TOJKHBI COBIAATh
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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 KOI(QOUIMEHTHI AIIACTHYHOCTH.
Crenars BBIBOJI,.

3. Onpenenuth  CTaHIAPTH30BaHHBIE KO3 HUIIMESHTHI
perpeccu (B-koddduruentsr). CaenaTh BBIBOJL.

4. OnpenenuTh MapHbBIE H  YacTHbIE KOA((UIHMCHTHI

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

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