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METOJJUYECKHUE PEKOMEHJIALUU
IO N3YUEHUIO /IUCHUITJIMHBI
eau u 3apaun

Lenpto m3yueHUs] TUCHMIUIMHBI SBISETCS (OPMUpOBAHUE Yy
00y4aroIuXcsi CUCTEMHOIO IpEACTaBIeHUs] 00 SKOHOMETpPUKE, Kak
HayKe, UCCIEAYIOIIEH TaHHbIC CTATUCTUKU JUIA U3Y4YCHUS NOBEICHUS,
OIMCAHMSI U IPOTHO3UPOBAHUS PA3BUTHUS Pa3IMUHBIX (DAKTOPOB.

3agaum AMCHUILIHHBI

Baxxnonn MeTommyeckoi 3a1auen Kypca SBIIIE€TCA
dbopMHupoBaHKE TOHUMAHHUS OOYYAIOIIMMUCS OCHOBHBIX IOJOKEHUN
SKOHOMETPHUKH; npuoOpeTeHue OITbITa MOCTPOCHUS
HKOHOMETPHUYECKUX MOJEINICH, MPUHATHS pEeUIeHU O creruduKanud 1
UIeHTU(UKAIIMY MOJEIM W BBIOOpAa METO/Ja OLECHKH IapaMeTpOB
MOJEIN, HWHTEPIPETALUU PE3YyJbTATOB, IOJYYEHHS MPOTHO3HBIX
OIICHOK Ha OCHOBE aHAJIM3a YKOHOMETPUUYECKUX JaHHBIX; OCBOCHUE
COBPEMEHHBIX 3KOHOMETPUYECKUX MAKETOB MPUKIATHBIX IPOTPAMM.

PEKOMEHIALIAH T10 TTPOBEJAEHMIO JEKIIA

[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 00ydaromuxcs
MOCEIIEHUS JICKINI, aKTUBHOW pabOThl Ha CEMUHAPAX, BBIMOJTHEHUS
BCEX YUYEOHBIX 3aJJaHUM MperoaBaTess, 03HAKOMJICHHUS ¢ OCHOBHOU U
JIOTIOJIHUTEIBHOM JIUTepaTypoil, HHTEPHET-UCTOUYHUKAMH.

3anuce JIGKIUU — OJHa U3 (GOPM AKTUBHOM CaMOCTOSTEIbHOU
paboTel oOydaromuxcsi, TpeOylolass HaBBIKOB U yMEHHS KpaTKo,
CXEMaTUYHO, TOCJICIOBATEIHFHO U JIOTUYHO (PUKCHPOBATH OCHOBHBIC
MOJIO’KEHUS, BBIBOBI, 00001IeHus, hopMynupoBku. KynbTypa 3amucu
JIEKIIMA — OJIMH M3 BOXHEHUITNX (PAKTOPOB YCHENTHOTO M TBOPUYECKOTO
oBnageHus 3HaHusMU. [locnenyromas paboTa Haj TEKCTOM IJIEKIIUU
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BOCKpEHIAET B NaMATH COJEpKaHUE JIEKIMH, MO3BOJSET pa3BUBAThH
AQHAINTUYECKOE MbIlUIeHHE. JIEKIMM MMEIT 0030pHBIM XapakTep U
HAIleJICHbl Ha OCBellleHHue Haubosiee TPYIHBIX M JIUCKYCCHOHHBIX
BOIPOCOB, a TAaKKe IMpPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHHIO
HaBBIKOB CAMOCTOSITEILHOW pabOThI ¢ HAYYHOU JTepaTypoi. Pabora ¢
KOHCIIEKTOM JIEKIUI IpeNAIoysiaraeT MpoCMOTpP KOHCIIEKTa B TOT K€
JIeHb TIOCJIe 3aHATUM, NOMETKY Marepuaiga KOHCIEKTa, KOTOPBIH
BBI3bIBACT 3aTPYAHECHUS 1J1s MoHUMaHus. [lonbITaliTecs HAUTU OTBETHI
Ha  3aTPyJHUTEIbHBIE  BOINPOCHL, HCIOJIb3ys PEKOMEHAYEMYIO
autepatypy. Ecim caMocTosiTenbHO HE YHaloch pa3odparbes B
marepuaie, chopMyITHpPyHTE BOIPOCH M OOPAaTUTECh 3a MOMOIIBIO K
IOpernojaBaTeNio Ha KOHCYJIbTAllMM, OMDKaWIied JeKUuu WId
cemuHape. PerysisipHo oTBoauTe BpeMsl AJis IOBTOPEHUS MTPOUIEHHOTO
Marepuana, NpoBepss CBOM 3HAHMS, YMEHUS UM HABBIKM IO
KOHTPOJIbHBIM BOIIPOCAM.

PaGory ¢ OCHOBHOW ¥ JONOJHUTEIBHOM IUTEpaTypoOid
1enecoo0pa3Ho HAyuMHATHL C OCBOEHUS MaTepuaiga y4eOHMKOB,
KOTOPBIE COJIEPKaT HEOOXOUMBINA MaTepual 1Mo Kaxaoi Teme.

[loaroroBka K CEMUHApCKOMY 3aHSATHIO 3aBUCUT OT TEMBbI
3aHATUS W BOIPOCOB, IMPEMJIOKEHHBIX IpernojaBareneM, i
MOJIFOTOBKU K CEMUHApY.

IlocTosiHHAs aKTMBHOCTb HA 3aHATHUSAX, TOTOBHOCTh CTAaBUTh U
o0CyXJ1aTh aKTyalbHbIE MPOOJEMbl JUCHMILUIMHBL — 3aJI0T YCIELIHOM
paboThI U MOJOKHUTEIHHOMN OIIEHKH.

JIMHEVHBINU TAPHBINA PETPECCUOHHBIN
AHAJIN3

OnHUM U3 METOMOB U3YUEHHsSI CTOXACTHYECKHX CBSI3E€H MEXKIY
NPU3HAKAMU SIBIISIETCS] pETPECCUOHHBIN aHAIU3.

Perpeccuonnslii  aHanW3  MOpeNCTaBiseT  COOOM  BBIBOJ
YPaBHEHMsI PErPecCHd, C TOMOIIbI0 KOTOPOrO HAXOAUTCS CPETHssS
BEIMYMHA CIIY9allHOW TepeMeHHON (MpU3HaKa-pe3yyibTara), €ciu
BEJIMYMHA JPYroi (WK Jpyrux) NepeMEeHHbIX (MPU3HAKOB-(aKTOPOB)
n3BecTHa. OH BKIIIOYAET CIIEAYIONINE ITAITBI:



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

2) OlLIeHKY [TapaMeTpOB YPABHEHUS;

3) OLIEHKY KaueCcTBa AaHAJIMTUYECKOIO YPABHEHUS PETPECCUH.

Haubonee wyacro mis ONUCAaHHUA CTATUCTUYECKOM CBA3M
NPU3HAKOB HCIIOJIb3YyeTcs JHHEHHas (popma. BHUMaHue K JMHEHHOM
CBSI3U OOBACHSAETCS 4YETKOH HSKOHOMHMYECKOW MHTeplpeTauueil ee
napaMeTpoB, OrpaHHMYEHHON BapHaluedl NMepeMeHHBIX U TeM, YTO B
OOJIBIIMHCTBE CIy4yaeB HEIMHEWHbIE (OPMBI CBSI3U JUISL BBIIOJIHEHUS
pacyeToB NpeoOpa3yroT (MyTeM JOrapu(pMHUpPOBAHUS WM 3aMEHbI
IIEPEMEHHBIX) B JINHEHHYIO QopMy.

B cnywyae nuHeiHON napHOW CBA3M YpaBHEHUE DErpeccuu

npumer sux: Y; =@+ D X + U, . Mapamerpsr nanuoro ypaBHEHUSI
a 1 b orieHMBarOTCs M0 JaHHBIM CTATUCTHYECKOTO HAOMIOAEHHS X H Y.

Pe3yIIbTaToM Takoii OLCHKH siBisiercs ypapHenue: Y; =a +0 - X; |

rae a, b . orenku mapamerpoB a u b, Yj- 3Hauenue

pe3yNbTaTUBHOTO  MpH3HAKa  (TMEPEMEHHOH), TMOJy4eHHOE  TIO
YpaBHEHUIO perpeccuu (pacueTHOE 3HAUCHUE).

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

Merox ~ HauMEHBIIMX  KBAaJApPaTOB  JAaeT  HaWJIydllue
(cocTosATENnbHBIE, 3PPEKTUBHBIE U HECMEIICHHBIE) OLIEHKU ITapaMeTpOB
ypaBHEHHUs perpeccud. Ho TOJIBKO B TOM ciydae, €Ciy BBITOJIHSAIOTCS
oTpezieNIeHHbIE MPENNOCHUIKM OTHOCUTEIBHO ClIy4daiiHOro wieHa (U) u
HE3aBHCUMO#1 ITepeMeHHO# (X).

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

MOJIYYUTh TAKMUC OLICHKU IapaMETpOB a ) b , IIpU KOTOPBIX

cymMma KBaJpaToB OTKJIOHEHHI (haKkTHIeCKuX 3HAYEHU U
pEe3yJbTATUBHOTO MPHU3HAKA - 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
9TOr0 MOCTPOMM TOYEYHBIH rpaduk Mo AaHHBIM HaOmoaeHud (X,Vi,
I=1;n) B NpsIMOYrOJILHOM CHUCTEME KOOPIUHAT (TaKOH TOYCYHBIH
rpaduK  Ha3bIBAOT  KOPPENSALUOHHBIM  moseM).  [lombrTaemcs
noao0paTe MPSIMYIO JHHHUIO, KOTOpas OJIMKE BCEro paclookKeHa K
TOYKaM KOppeIIUMOHHOro 1mojsi. CorjacHO MeTONy HaMMEHBIINX
KBaJpaToB JIMHHUA BbIOMpaeTcsd Tak, 4TOObI CyMMa KBaJpaToOB
pacCTOAHUH 0 BEPTUKAIN MEX1Y TOYKaMHU KOPPEISIIMOHHOTO MO U
ATOM TMHUEN Obl1a Obl MUHUMAJIBHOM.

X
MaremMaTrudecKkas 3aIych JaHHON 3aJadm:

n ~
S=>(y;—(@+b-x)*—>min,
i=1
3HaueHUs Yi H X i=1;n HaM WU3BECTHBI, JTO JAHHBIE
HaOmoeHuil. B QyHKIMM S OHM TPEACTaBISIOT CO00Ml KOHCTAHTHI.
ITepeMeHHBIMU B JaHHOW (YHKIIUH SBISIOTCS HMCKOMBIC OIICHKH

napameTrpos - a b . UtoOpl HalTH MUHUMYM QYHKIOUH 2-yX
NEPEMEHHBIX He0OXO0AMMO BBIYMCIUTh YaCTHBIE POU3BOJIHbIE JAHHOI
GYHKIIMM 10 KaXXI0My W3 MapaMeTpoB U MPHUPABHATH UX HYIIO, T.€.

%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 PACXOXKIECHUE U3-3a OKPYIJIEHUS PACUETOB).

Jlns pacdera oleHOK mapamerpos a b MOKHO IIOCTPOUTH
Tabnuny 1.

3Hak ko3¢ ¢uuueHTa perpeccur D yka3biBaeT HampaBieHHE
ces3u (ecmm b>0, cBs3p mpsimas, ecnu b<0, TO CBsI3b OOpaTHas).
Benmuunna b moka3spiBaeT Ha CKOJIBKO €IWHUI] U3MEHHUTCS B CPEIHEM
NpU3HAK-pPe3yIbTaT -y NPU U3MEHEHUM IpuU3HaKa-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
HYyJIEBOT'O 3HA4Y€HUs, TO BBIIICYKa3aHHAs TPaKTOBKAa MapaMeTrpa a He
MUMEET CMBICIIA.

Ouenka mecHomul ceasu mexncoy npusnaxamu
OCYILECTBIISICTCSI C TOMOIIbIO KOX(pHUIMEHTa JHUHEHHONH MapHOi
Koppemanun - Iyy. OH MoOkeT OBITh paccuuTaH 1o (opMmye:



My

Xy-xey

O, 0,

Kpome Toro,

KOX(P(UIIMEHT JIMHEHHOM

MapHON KOPPEJSAIMN MOXKET ObITh ompejaeneH depe3 KOdPPHUIMEeHT

perpeccun b:

Ny = b

(o}

Oy

OO6nacte JOMYCTUMBIX 3HAYEHUH JIMHEHHOTO Kod(hduimenra

napHoil koppensanuu oT —1 g0 +1. 3Hak K03 dULIHEHTa KOPPEIAILHNHA
yKa3blBaeT HalpaslieHHE CBA3H. Ecim ryy>0, TO cBA3b mpsMasd; eciu
I'vy<0, TO cBsA3b OOpaTHAasl.

Ecnu nanHbiil K09 GUIMEHT 0 MOIYIIO OJIM30K K €AMHUIIE, TO

CBSI3b MEXJAYy NpPU3HAKAMU MOXKET ObITh HHTEPIPETHPOBAHA KaK
JIOBOJIGHO TEeCHAs JTMHEHHas. ECIM ero Moylb paBeH eIMHUIE | Iy

| =1, To cBs3b MEXIy mpHu3HaKamMu (QyHKIMOHaNbHAs JuHeWHas. Ecin
IPU3HAKY X U Y JIMHEHHO HE3aBUCHUMBIL, TO Iyy 01130k K 0.

Jlnst pacuera Iy MOXKHO UCIIOJIb30BaTh TaKke Tadnumy 1.

Ta6auna 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 Xy (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:

- 52 - Z(yu - Y)Z 82 ;(yi - yi)2

ij - - i? =1- =1- n _
Z(yi _Y)Z
i=1

2
DN
i=1

re 8 — 0GbICHEHHAs YPABHCHHEM PErPECCHH JAUCIICPCHS Y,

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

- o0Omras (TonHas) nucrepcus Y.

Koadduunent nerepMuHaium xapakTepusyeT J0J0 BapUaliu
(Iucnepcun) pe3yabTaTUBHOIO MPU3HAKA Y, 00BIACHAEMYIO perpeccuei
(a, cmenoBaTeNbHO, U (DAKTOPOM X), B 00IIeH Bapyualiuu (TUCTIEPCHH) Y.
Koaddunment nerepmunanuu Rzyx npuHuMaeT 3Hadenus ot 0 go 1.
CooTBeTcTBeHHO BenmmunHa 1-R? yx XapaKTepu3yeT JOMI0 AUCIEPCUH Y,
BBI3BAaHHYIO BJIMSHUEM IPOYMX HEYUYTEHHBIX B MOJENIMU (PAaKTOPOB MU
olMOKaMu creupUKaIuy.

IIpu napHOM ITUHENHON perpeccuun Rzyxzrzyx.

Ouenka cmamucmuyeckou 3HAYUMOCIU  NAPAMEMPOE
YpasueHus pezpeccuu.

C nomoursto MHK MBI monyuunu Jiuille oyexku MapameTpoB
YPaBHEHHUS PETPECCHUU, KOTOPBIE XapaKTEPHbI JUIsI KOHKPETHOTO
CTaTHCTUYECKOTO HAOIIOACHUS (KOHKPETHOTO Habopa 3HAUYCHHIA X U Y).
Ecin ouneHky mnapaMeTpoB NPOM3BECTH 10 JaHHBIM JIPYroro
CTATUCTUYECKOTO HAOMIOACHUS (IpyroMmy HaOOpy 3HAUYEHUU X U Y), TO
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TIONYYHM JPYTHE YHCIeHHbIE 3HadeHus a , b . MBI npenmonaraem,
YTO BCE 3TH HAOOPHI 3HAYEHUH X M Y U3BJIEUECHBI U3 OIHON 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
TUIIOTE3Y O HE3HauYuMOM OTJIMYMM OT HyJIsd  IapaMmerpa WU
CTAaTHUCTUYECKON XapaKTePUCTUKH B TeHEpaIbHOW COBOKYIIHOCTH.
Hapsiny ¢ ocHoBHOW (mpoBepsieMOH) THIIOTE30M  BBIIBUIAIOT
ANbTEPHATUBHYIO (KOHKYPUPYIOUIYIO) TUIIOTE3y O HEPaBEHCTBE HYIIIO
napaMerpa WM CTaTUCTUYECKONM XapaKTEPUCTUKU B TIeHEpajIbHOU
COBOKYMHOCTU. B ciyyae ecnu OCHOBHasg THUIIOTE€3a OKaXeTcs
HEBEPHOM, Mbl IIPUHMMAcM aJIbTEPHATUBHYIO. U1 NpOBEpPKU 3TOU
TUIOTE3bl Hcnionb3yeTcs t-kputepuil CThIOIEHTA.

HaiinenHoe mo maHHBIM HaOMIOACHUHN 3HAaYeHUE {-KpuTepus
(ero emie Ha3bIBAIOT HAOIIONAEMBIM WIH (PAKTUIECKUM) CPAaBHUBACTCS
C TaOIW4YHBIM (KPUTUYECKHM) 3HAYCHHEM, OIpEAENsieMbIM IO
tabnuiam pacnpenenenus CTeioieHTa (KOTOpble OOBIYHO TTPUBOISITCS
B KOHIIE Yy4YeOHMKOB U TMPAKTUKYMOB IO CTaTHCTUKE WU
sKOHOMETpHKe). TabnuyHOe 3HAUYEeHHE ONMpEAeNsieTCS B 3aBUCUMOCTHU
OT YpOBHSI 3HAYUMOCTHU (0) U YHCIIa CTeTeHel CBOOOIbI, KOTOPOE B
cllyyae JIMHEWHOM mapHOil perpeccun paBHO (N-2), N-4UCIIO
HaOJIFO JEHUIA.

Ecimu daktudeckoe 3HaueHue t-xpurepusi 0oJbIie TaOIMIHOTO
(Mo MOIyII0), TO OCHOBHYIO THIIOTE3Y OTBEPral0T U CUMUTAIOT, UTO C
BEPOATHOCTHIO (1-01) mapaMeTp WM CTaTUCTHYECKasl XapaKTepUCTHUKA
B T€HEpaJIbHON COBOKYITHOCTH 3HAYMMO OTJIMYAETCS OT HYJIS.

Ecnu ¢aktuueckoe 3HaueHue {-KpuTepHsi MEHbLIE TaOIUYHOTO
(Mo Moaysr0), TO HET OCHOBAHUN OTBEPraTh OCHOBHYIO TMIIOTE3Y, T.€.
napamMeTp WIM CTaTUCTUYECKAas XapaKTEpPUCTHKAa B T'€HEPATbHOU
COBOKYITHOCTH HE3HAuMMO OTJMYaeTcs OT HyIs NpU YpOBHE
3HAYUMOCTH OL.

Jlns mapamerpa b kxputepuit mpoBepku UMeeT BUI:

b
Loo) = —

b

rae b - olleHKa Kod((uUIlMeHTa perpeccuu, ModydeHHas Io
Ha0II0JaeMbBIM JAHHBIM;



H — cranpaprHas omubka K03 UIHEHTa PErPecCUH.

JIist JIMHEWHOr0 MapHOIrO ypaBHEHUs PErpecCUU CTaHIapTHas
omuOka K03 HUIMEHTA BBIYUCISIETCS TI0 (popmyIie:

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

Yucnutens B 3ToW (GoOpMyse 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 perpeccHd, TIOJy4eHHAs 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 - oueHKa Ko3(hdUIMEHTa KOPPEISLUH,
r
NOJy4eHHAsi 10 HAOJI0JaeMbIM JTaHHBIM; | — CTaHIapTHas OIIMOKa
K03((HULIMEHTa KOPPEIIALHH yy.
JIy1s IMHEWHOI O MapHOTO YPAaBHEHMS PETPECCUM:

2

1-r,)
(n-2)

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

Ilpozno3z  oorcudaemozo  3Hauenus  pe3yaTbMAMUEHOZ0
npu3Hakay no AUHEUHOMY RAPHOMY YPAGHEHUI) PeZPeCcCUul.

[Tyctb TpeOyeTcs OLIeHUTh 3HaUEHUE MPU3HAKA-pe3yabTaTa sl
3aJlaHHOT0  3HaueHus mnpusHaka-dakropa (x). IIporHosupyemoe
3HAQUEHHE NpU3HaKa-pe3yibTaTa C JIOBEPUTEIBHOM BEPOSITHOCTHIO
paBHO# (1-0) MpUHAIICKUT UHTEPBATY ITPOTHO3A:

(V7 -t 7+t pp),

rae Y " - Todeunslii mporuos;

t — xosdduuueHT moBepus, omMpeneNseMblil Mo TabiUIaM
pactipenenenusi CThIOJIEHTa B 3aBUCUMOCTH OT YPOBHS 3HAUUMOCTH Ol
U YHCIIa CTeneHel cBo6o sl (N-2);

Lp- CpeliHss OIMOKa IIPOrHO3a.
ToueuyHpli  MPOTHO3  PACCUMUTHIBACTCA 10  JIMHEWHOMY

He =

YpPaBHEHUIO PErPECCUH, KaK: Y P=a+b-x".
Cpennsis omrbka mporHo3a onpeaensiercs mo Gopmyie:

_ Z(yi_yi)z (Xp X)
i 2 | n+2(xi—x)

3aganue Ne 1

Ha ocHoBe nannbIX, npuBeneHHbIX B [Iprnoxenun 1 u
COOTBeTCTBYIOIIMX Bamemy Bapuanty (tTabnuua 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-
CIICZICTBEHHBIE CBSI3M MEXJy 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 IISITUIIPOLICHTHOM YpPOBHE € TOMompio F-
kputepusa Ouiiepa. CnenaTtb BHIBO.

4. BEINOTHATE MTPOTHO3 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.

Tabnuua 2
Howmep
a |omep |omep |omep|ap |omep |omep | mpusHakoB u3
p | Hayan | koHeu | mpu3 | ua | Havyan | koHeu | mpui. 1
u | pHOrO | HOoro | maxo | Hr | pHOrO | HOTO
a | mabm | Haba | Bwu3 HaOnm | HaOI
H |romeH | romeH | mpui 10/IeH | ro1eH
T |ux us 1 us ust
8
1,3
1 0 21 1 6 5
45
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

15




Tema 2. MHOKECTBEHHbBI PETPECCAOHHBIN
AHAJIN3

[Toctpoenue YpaBHEHMUS MHOKECTBEHHOU perpeccun
HAUYMHAETCS C PEIICHUs BOIPOCA O cneyugpuxayuu mooenu, 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
JMaHHBIA O3Tall CBOAWTCS K AaHAIW3y KOPPEISIIMOHHON MAaTpPHIIBI
(MaTpHUIIbl TAPHBIX JIMHEHHBIX KOA(DOUIIMECHTOB KOPPEIISIIIH):

ry’y ry’xl ryxz . ryyxm
rxl,y rxl,x2 Moxe .. r><2,><m
rxm,y rxm,xl rxm,x2 I"xm,xm
rae lyyj — JIMHEHHbIM HapHbI KOI(QOHUIUEHT KOPPENIALHH,

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

ljxk — JHUHEHHbI HapHBI KOAI(PPUIUEHT KOppeNsiLuH,
U3MEPSIOIIUI TECHOTY CBSI3M MEXy Ipu3HakaMu xj u xkK 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  ONpPENENICHHOCTh  (Hampumep, 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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MHTEPKOPPEITUPOBAHHOCTH (bakTopoB ABIIACTCS
MyJbTUKOJUIMHEAPHOCTh - TECHAas  JIMHEMHAs CBA3b  MEXIY
dakTopamu.

MynvmukoanuneapHocms MOXKET MPUBECTH K HEXEJIATEIbHBIM
IIOCIIEACTBUSIM:

1) oueHkM mnapaMeTpoOB CTAHOBSTCS HEHaAECKHbIMH. OHHU
OoOHapyKuBalOT Oonblive craHAapTHble omMOku. C H3MEHEeHueM
o0bemMa HaOJIOICHUN OLIEHKH MEHSIOTCS (HE TOJBKO M0 BEIWYHHE, HO
U 10 3HAaKy), 4TO JeJaeT MOJelb HENPUTrOJHOM [y aHauu3a u
IIPOrHO3UPOBAHUS.

2) 3aTpyAHSETCSI HHTEPIIPETALMSI TAPAMETPOB MHOKECTBEHHOM
perpeccum Kak XapakTepUCTUK JIeHCTBUS (DaKTOPOB B «4YHCTOM» BHJIE,
100 (akTOpbl KOPPETUPOBAHHBI, MApaMETPhl JIMHEHHON perpeccuu
TEPSIFOT 3KOHOMUYECKUH CMBICI;

3) CcTaHOBUTCA HEBO3MOXKHBIM OIPENEIUTh H30JIMPOBAHHOE
BJIMsSIHHUE (PAKTOPOB Ha Pe3y/IbTaTUBHBIN MOKA3aTelNb.

MynbpTUKOINIMHEAPHOCTh MMEET MECTO, €CIU ONPEIesIUTeNb
MaTpHIbl MEK(AKTOPHON KOPPEISALMUA 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 KOpPPEISIUU
OMM30K K €IUHMIIE, TO MYJBTKOJUIMHEApHOCTH HeT. CylecTBYrOT
pa3IuYHbIE  MOAXOABl MPEOJOJIEHHUS CHUIBHOW  MeX(paKTOpHOMI
koppensuu. [IpocTelmuii U3 HUX — UCKITIOYEHUE U3 MoJieNn (hakTopa
(w1 pakTopoB), B HAMOOJBINEH CTENEHU OTBETCTBEHHBIX 3a
MYJIbTUKOJUIMHEAPHOCTh IPH YCIOBUHM, YTO KadeCTBO MOJENH IIPH
9TOM TIOCTPaJaeT HECYIIECTBEHHO (@ WMEHHO, TEOpEeTUYEeCKUil
KO3 PHUIHMEHT JeTepMHUHALIUT -Rzy(xl___xm) CHHM3UTCS HECYILIECTBEHHO).

Onpenenenue (bakTopoB, OTBETCTBEHHBIX 3a
MYJIbTUKOJITMHEAPHOCTh, MOXKET OBITH OCHOBAHO HA aHAJINM3€ MATPHLIBI
MexdakTopHoit  koppensuuu. [Ipm  3ToM  ompenensitor  mapy
NPU3HAKOB-(PaKTOPOB, KOTOPHIE CHIIbHEE BCETO CBSI3aHBI MEKY CO00i
(ko3 puuMeHT nuHEHHOW MapHOM KOppENdlUd MAaKCUMAJeH [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 KOA((UIIHMEHTOB
MHO>KECTBEHHOM JeTepMUHAIIUU (szj(xl,...,xj-1,xj+1,...,xm)),
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 10
CTETIEHU OTBETCTBEHHOCTH 32 MYJbTHKOJUIMHEAPHOCTb.

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

yi:a+b1-x1i+ by x2i+...#+ byxmi+U;

B BHJy YETKOW HHTEPIPETAIIH ITAPAMETPOB.

JlaHHOe ypaBHEHHE pErpeccMu Ha3bIBalOT YypaBHEHHEM
perpeccuu B €CTECTBEHHOM (HaTypaiabHOM) Macuitade. Koapunuent
perpeccun  b; mpm  ¢dakrope Xxj Ha3BIBAOT  YCIOBHO-UUCHIBIM
Ko3ghuyuenmom peepeccuu. OH U3MEPSIET CPEIHEE IO COBOKYITHOCTH
OTKJIOHEHHE MpHU3HAaKa-pe3yibTaTa OT €ro CpeaHel BEeTUYHMHBI TPH
OTKJIOHCHUU MpH3HAKa-(paKTopa Xj Ha eIUHHILY, IPU YCIOBHH, YTO BCE
npourie GaKkTOpbl MOJIEH HE U3MEHSIOTCA (3apUKCHPOBAHBI Ha CBOMX
CPEHUX YPOBHSX).

Ecnu He penate NpeamnonoKeHUs O 3HAYCHUAX MPOUUX
(GaxTOpOB, BXOISIIMX B MOJIEb, TO 3TO 03HAYAJIO OBI, YTO KaXKIBIHA U3
HUX TP U3MEHEHHUU X] TaKKe H3MEHsUIcS Obl (Tak Kak (aKTopbI
CBSI3aHBI MEXIYy C000M), U CBOMMH H3MEHEHUSMH OKa3bIBaU OBl
BIIMSTHUE HA MTPU3HAK-PE3YIIbTAT.
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PACUET IIAPAMETPOB YPABHEHUS JIMHEWMHOM
MHOXXECTBEHHO! PEI'PECCHM.

[lapameTpsl ypaBHEHHsS] MHO>KECTBEHHOW PErpeccCHH MOKHO
OIICHUTh METOJIOM HAMMEHBUIUX KBaJpaTOB, COCTABUB U pEIIUB
CUCTEMY HOPMaJIbHBIX JTMHEHHBIX YpaBHEHUH.

Kpome Toro, mmd JMHEMHOWM MHOXKECTBEHHOM pErpeccuu
cymecTtByer Apyrod cmoco06 peamumszanmmun MHK npu  onenke
napaMeTpoB - uepe3 B-kodpduiueHTsl (depe3 napaMeTpbl YpaBHEHUS
perpeccuu B CTaHJapTHBIX MacliTadax).

Mooenv  peepeccuu 8 CMAaHOapmHoM Mmacuimabe
npearnoyiaraeT, 4YTo BCE 3HAUYEHUS HCCIEAYEMBIX IPU3HAKOB
NEPEeBOAATCS B CTaHAAPTHl (CTaHIAPTU30BAaHHBIC 3HAUEHUS) TIO
dbopmynam:

XJi , J=1;m,
oy !

e Xjj - 3HAUECHHUE [IEPEMEHHOM Xji B I-OM HaOJIIOICHHH.

t — yi T y
Yi
O-y

Taxkum 06pa30M, Ha4dyaJI0 OTCUECTa Ka)KHOﬁ CTaHI[apTI/I3OBaHHOI71
HepeMeHHOﬁ COBMCIIACTCA C €€ CpCAHMM 3HAUCHUCM, a4 B KadCCTBC
CAUHUIBI H3MCHCHHUSA IIPUHUMACTCA €€ CPEAHCC KBAAPATUYCCKOC
OTKJIOHEHHE G. Eciii CBSI3b MEXKIy NEPEMEHHBIMHU B €CTECTBEHHOM
MacmTa6e HHHeﬁHaH, TO HU3MCHCHHEC Haydajla OTCY€Ta MU CAWHUIIbI
M3MEpPEHHUs]  ATOr0  CBOMCTBA HE  Hapymar, TaK 4YTO U
CTaHJapTU30BAaHHBIE TEPEMEHHbIE OYIyT CBS3aHbl JIMHEHHBIM

COOTHOLICHUCM .
_ m
ty = Z'BJ -th _
-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-"'rxmxz'Bz"'- . -+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, @=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 TakuMm mokaszarensiM TECHOTHI CBSI3M OTHOCST: YaCTHEIC

KOO(QQHUIMEHTBI  AIACTHYHOCTH,  [P-KOX(QPHUIMEHTH,  YacCTHBIE
KO3 (PULIUEHTHI KOPPEISLHH.
Yacmmoie K02(hhuyuenmuol INACMUYHOCTU 9
& 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 IIpPU3HAKaA-
(akTopa Xj Ha OAMH MHPOLEHT OT CBOEr0 CPEAHEr0 YPOBHS IPH
(buKCHUpPOBAaHHOM TMOJIOKEHUHU APYrux ¢GakTopoB Moneiau. B ciydae
JAVHEHHOM  3aBHCUMOCTH Jj pPACCUUTHIBAIOTCS MO  (opmyIe:

-

9,‘ = bj 1
yxl,...,xm

J—oM dakrope.

, Tie b; — ouenka ko3 duurenTa perpeccun npu
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Cmanoapmusuposantvle yacmuuvle Kodphuyuenmol pecpeccuu
[-xoappuyuenmor  (Bj) MOKA3BIBAIOT, Ha KAKYKH0 YacTb CBOETO
CPEIHEr0 KBAJpPATUUECKOTO OTKJIOHEHMS Gy U3MEHHUTCS IPU3HAK-
pe3ysibTar Y ¢ HM3MEHEHHEM COOTBETCTBYIOIIErO (akropa Xxj Ha
BEJIMYMHY CBOEIO CPEIHEro KBAaJpaTHUYECKOrO OTKIOHEHHS (Gj) MpU
HEM3MEHHOM BIUSHUU POUUX (PaKTOPOB (BXOJAIIMX B YpPaBHEHHUE).

I[To xkoaddunmentam saacTudHOCTH | [-KodduimeHTam
MOTYT OBITH CJIeIaHbl TIPOTHBOIOJIOXKHBIE BBHIBOJBL. [IpH4nHBEI 3TOTO:
a) Bapuanus oaHOro (hakTopa OuYeHb BEJIHMKA; O) pa3HOHANPABICHHOE
BO3/IeHiCTBUE (DAKTOPOB HA PE3YNbTAT.

Kosdduiment [ MoXeT Takke MHTEPIPETHPOBATHCA Kak
MOKa3aTelb MPSIMOro (HEMOCPEICTBEHHOI0) BIMSAHHS j-0ro (akropa
(Xj) Ha pesymbrar (Y). Bo MHOXECTBEHHOH perpeccuu j-blif (axTop
OKa3bIBaCT HE TOJBKO TPSMOE, HO M KOCBEHHOE (OMOCpEIOBaHHOEC)
BIIMSIHAE HA PE3yNbTat (T.e. BIUSHHUE Yepe3 apyrue GakTopbl MOJIEIHN).

KocBeHHOE BiMsHHE H3MEPSAETCS BEIMYMHOM: ZIB Xj,xi
i=1,...,j-1,j+1,...m

rae M- yucio ¢akropoB B mojenu. [TonHoe BiusiHue J-oro ¢akropa

Ha pe3yJbTal pPaBHOE CYMME MPAMOIO M KOCBEHHOIO BIIMSHUN

u3MepsieT  Kod()(PUIMEHT TMHEHMHON MapHOW KOppEeIsuuu JaHHOTO

(axropa u pezyabraTa — lyjy.

Kosgppuyuenm uwacmuoti xoppensiyuu WN3MEpSIET «UHCTOE»
BIMSIHUE (paKTOpa Ha Pe3yJbTaT MPH YCTPAHEHUH BO3JIEHCTBUS MIPOUUX
(bakTOpOB MOJIETH.

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

Jns  cioydas 3aBHCUMOCTH Y OT JABYX (DaKTOpPOB MOXKHO
BBIUHCIIUTD 2 KOOPPUIMEHTA 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 KOA(PPHUIMEHTH YAaCTHOH Koppemsauuu 1-oro mnopsijaka
(mopsimox  ompenensieTrcss 4uciaoM (AKTOPOB, BIUSHUE KOTOPBIX
yCTpaHSETCS).

YactHble KOA(PGUIUEHTHl KOPPEISLUU, PACCUUTAHHBIE 10
TakuM (popmynam u3MeHstoTcst 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 BBOIUTH 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 ONMpeAeUTh 00
Bapuallid pe3yibTaTa, OOBSCHEHHOM BapualMell BKIIOYCHHBIX B
Mozienb  (haKTOpoB (62), B ero ooOmed Bapualuu (Gzy). Ee
KOJIMYECTBEHHAS XapaKTEPUCTHKA — TEOPETUICCKUN MHOYKECTBEHHBIH
KO2(PHUITUEHT AeTCPMHUHAIINHI (Rzy(xl‘_”xm)). Jlist nuHERHOTO YpaBHEHUS
perpeccuu TaHHBIN IOKa3aTelb MOMKET OBITh paccuuTaH uepes3 [3-
KOA((UILIMEHTHI, KaK:

m
2 _
Ry(xl,...,xm) - Z];ﬂj ) ryxj .
j=

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

koppemsaund. OH npuHuMaeTr 3HadeHus oT 0 go 1 (B omimumm Ot
napHoro ko3(p@duiureHTa KOppemsiu, KOTOPbIH MOKET MNPUHUMATh
oTpuLarenbHble 3HaueHus ). [loaTomy R He MOKeT ObITh UCIOIBb30BaH
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 k 1, ypaBHEHue
perpeccuy Jyd4ille OINHUCHIBaeT (aKTHUECKUE JaHHBbIE M (PaKTOPbI
CUJbHEE BIMSIOT Ha pe3ynbrar. [lpm 3Havenun R Oiauszkom k 0
YpaBHEHHE PErpeccCHH IUIOXO ONMMCHIBAET (haKTUUYECKUE JAaHHbIE U
(akTopbl OKa3bIBAIOT c1aboe BO3/ACHCTBHE HA Pe3yJIbTar.
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Ouenka 3HauuMoOCmu RONYYEHHO020 ypaenenus
MHONCECMECHHOU PezPeccuu.

OneHka 3HaYMMOCTH YPaBHEHUS MHOJKECTBEHHOW PETPECCHH
OCYLIECTBIISICTCA IIyTeM IIPOBEPKU THIIOTE3bl O PABEHCTBE HYIIIO
KO3(pQULUUEHT  JeTepMHHALMU  PACCUUTAHHOLO IO  JIAHHBIM

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

(rumoTe3a 0 He3HAYUMOCTH YPaBHEHUS PErPECCHH, PACCUUTAHHOTO TIO
JTAHHBIM F'€HEePAJIbHOW COBOKYITHOCTH).

Jl1s1 ee mpoBepKu UCTONb3yoT F-kputepuit Ouiepa.

[Ipu 5TOM BBIUKCIAIOT (hakTHUYECKOE (HAOII0AaeMOe) 3HaUCHUE
F-kputepusi, dyepe3 KodDPUIMEHT JETECpPMHHAIIUU Rzy(xly___yxm),
paCCUMTAHHBIN IO TAHHBIM KOHKPETHOTO HAOFOICHUS:

_ Ri(xl...,xm) . n— h

1-R? h-1"
YHUCIIO OIEHUBAEMBIX MapaMeTpoB (B cioydae JBYX(aKTOPHOM
auHEeHHOU perpeccun h=3).

[To Tabnunam pacnpenenenuss dumepa-CHETOKKOpa HAXOIAT
kpuruueckoe 3HaueHue F-xpurepus (F,). s storo 3amarorcs
YpOBHEM 3HAUMMOCTH o (00bIYHO ero OepyT paBHbIM 0,05) u nByMS
yrcaamu cteneneit ceodoasl k1=h-1 u k2=n-h.

CpaBHuBaoT (axruyeckoe 3HadeHue F-xpurtepust (Fuasn) C
TabmuaHbM  Fip(0;k1;K2). Ecmu Fraen<Fip(o;k1;k2), To rumoresy o
HE3HAYMMOCTH  ypaBHEHUS perpeccud He orBeprawt. Ecmu
Fuas>Fip(ok1;k2), TO BEIIBHHYTYIO THIOTE3y OTBEpralOT u
NPUHUMAIOT  ATEPHATUBHYIO  THIIOTE3Y O  CTaTUCTUYECCKOU
3HAYUMOCTH YPAaBHEHUS PETPECCUU.

rae N-uumcino HabmrogeHuil; h —

3ananue Ne 2
Ha ocHoBe naHHbIX, npuBeneHHBIX B [Ipunoxkennn n
COOTBeTCTBYIOIMX Bamemy Bapuanty (Tabnuua 2), Tpedyercs:
1. ITocTponTh ypaBHEHHE MHOMXECTBEHHOM pErpecCHH.
[Ipu >TOM mnpHU3HAK-pe3yabTAT U OJUH U3 (AKTOPOB OCTAIOTCS TEMHU
e, 4YTO U B MEPBOM 3aJlaHuu. BoiOepuTe NOMOTHUTETBHO €Ille OJUH
daxTop u3 nmpunoxenus 1 (rpaHuiibl HAOIIOIEHHS TOJKHBI COBMAJATh
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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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