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BBEJEHUE

B Hacrosiiiee Bpemsi Bce yarie npu 000-
CHOBaHMH YTIpaBIeHYECKNX pEIIeHUN B Kaue-
CTBE aTbTePHATUBBI YCIOBUSM HEOMpPEACICH-
HOCTH MCIIONB3YIOTCS pPa3INdHBIe CXEMBI
CYOBEKTUBHBIX NpeamnoyTeHuit. OxHaKo, He-
CMOTpSI Ha aKTYaJbHOCTh JAHHOTO TOAXOHa U
pasHooOpa3ye ero CxeM, B MPaKTHKe 00OCHO-
BAHMA I10 TIPEMMYILIECTBY MCIOIB3YIOTCS Me-
TOJBI M3 OXHOTO M TOTO e HaBHO M3BECTHOTIO
Habopa, OCHOBY KOTOPOTO COCTaBJISIET MPOCTOE
pamXupoBaHue, GALIbHOE OLIEHMBAHUE | T1ap-
Hble cpaBHeHMS. BceM, XTO 3HAKOM C TIpolle-
JIypaMM SKCIIEPTHOTO OLIEHWBAHMS, U3BECTHO,
4TO AIMTENBHOE BpPEMs 5TOT HaGop He IMOIoJ-
HseTCS HOBBIMM MeTonamu. M 310, Ha Hamr
B3I, HE CIy4YailHo. ,

I'maBHag ocoOGeHHOCTH HaHHBIX METOAOB B
TOM, YTO [jIs1 YMCJIOBOTO TPEACTABICHUS IIO-
JY4aeMBIX pe3y/IbTaTOB, B OCHOBHOM, HUCIIONb-
3yI0TCS HOMMHAJbHBIC M PAHTOBBIE IIKambl. B
3TUX LIKaJTaX ¥ KPOETCs TOT KOHCepBaTU3M, KO-
TOPBIY YTBEPAWICH B OTHOILLICHUM METOIOB 00-
paboTKu 3KcrepTHOH uHbopMauuu. Ero npu-
polla OYeBUAHA: HU3Kas pa3pellaolias crocot-
HOCTB 3KCIEPTOB, CIyXalllasi HeMpeoa0TMMbIM
OapbepoM U1 TIOBbILIEHUS TOYHOCTH 3KCIEpT-
HBIX OLIeHOK. BO3HMKaeT ecTeCTBEHHBIN BOIPOC:
«Kako#l cMbICT B pa3paboTKe HOBBIX MTOAXOIOB U
00J1ee TOUHBIX METOIOB, €CJIM OHU M3-3a YKa3aH-
Horo 0Gapbepa HE NPUBOAAT K YTOUHEHUIO hu-
HaJIbHBIX pe3y/IbTaTOB?» TpyaHO BO3pasUTh 3TO-
My Te3ucy. 1 Bce xxe cMbIcT ecTb. OH NOSRIsET-
cd B TEX CIydasX, KOTHa MEHSIETCS IIPUBBIYHOE
MIPEACTARICHUE O CYTU peHIAeMbIX 3a7a4.

1. SKOHOMETPUYECKUE PEIMIEHUA
B SKCIIEPTHOM OLIEHNBAHUU

Hosrrit B3m1s11 Ba nipo6GaeMy 3KCHepTHOTO
OLICHVIBaHUS ABJIFETCS TON OTIIPAaBHOM TOYKOM,
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B KOTOPO# HAYMHAIOTCS UCCIIeIOBAHUS 110 Gop-
MHPOBaHUIO DPE3YJIBTATOB 3KCIEPTHOrO OMNpO-
ca B COOTBETCTBUU ¢ 3TUM B3MIAAoM. OCHOB-
Has ujies1 ToTOOHBIX UCCIEAOBAHMIT B TOM, UYTO-
66l 000CHOBATb HEOOXOAMMOCTD M T10JIE3HOCTD
TIONYYEHMST PE3YJIBTaTOB OIpOca HE B PaHro-
BBIX ¥ HOMUHAJIBHBIX IIKAJIAX, KaK 3TO IMPUHA-
TO, a B BUIE MOJeNel, KOHILEHTPUPYIONIUX B
CBOEH aHAJIUTUUYECKON CTPYKTYype CYOBEKTHB-
HBIE NIPEAIOYTEHUST 9KCIIEpTOB. B KaudecTne
TpyMepa, JEMOHCTPHUPYIOILETO HOBBIM B3IJISA
Ha 00paboTKy 3KcTepTHON HHOpMaIUu, pac-
CMOTPHM, CTaBUIYIO KJIACCUUYECKOM, 3aJa4y paH-
XUPOBaHUS TTOKa3aresiei 1Mo WX CTEeNeHU By~
SHUA Ha BO3MOXHOCTH TOSBJIEHHSI KaKoro-
b0 COOBITHSA. - , o

3afjava paHKMpOBaHUS SBISETCA ONHOM. M3
HauboJiee pacIpoOCTpaHEHHBIX B IIPAKTUKE HK-
CTiepTHOro oueHuBaHusd. Ee pelieHHe MOXHO
TIONIYYUTH C TTOMOILBIO JFOOOTO M3 BBHIIICHA3-
BaHHBIX MeTOAOB. OIHAKO, HECMOTPS Ha MHO-
roobpasue MeTONOB, CYTh UCTIONIb3YEMOTO B HUX
MOAXOAa ONHA — HEINOCPEACTBEHHOE OLEHM-
BaHUe Tokasateneii. Hapsiny ¢ npocroroit pe-
aJIu3alliy STOT TOJIXOM MMEET M PSAA HELOoCTaT-
KoB. O4YeBUIHO, YTO €ro NMPUMCHEHHE HMeeT
CMBICJI TOJIBKO B JINHEHHOM CJIy4ae, Koraa CTe-
TIEHb BJIUSIHUS HE 3aBUCUT OT CTPYKTYpHI OIe-
HYBaeMoro Habopa moka3aTeliei.

B peanbHBIX CHTyallMsIX BCE€ ropasio CJIOX-
Heit. [lpencraBienue o TMHEHHOM B3aUMOIE-
CTBUM CKOpee abCTpakivsi, MoMOoraionas yi-
POCTHUTD 3ajayy, CAeNaB €€ BCETa pellaeMoi,
HO C HEKOTOpPOH OMIMOKOM, KOTOpPOHX MOXHO
nipeHeOpeynb. Jlorvka MoNydeHus! pe3yibTaToB
TI0 TaKOM CXeMe OlleHMBaHUA 0€3 yJeTa COBMe-
cTHBIX 3¢ddeKkToB BrionHe oGBICHMMA. Pemte-
HYE UIIEeTCS I KOHKPETHOM cUTyaluu ¢ GuK-
CUPOBAHHON CTPYKTYpO¥l Iokasarejeil, KOTo-
pasi XOTd ¥ HE YKa3pIBAeTCS B 3aJaHUM IKC-
MepTy, HO, KaK IPaBHJIO, MPHUCYTCTBYET B €O
MpeCTaBIeHMSAX O pelllaeMoif 3amade. Ho xak
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TONBKO CTPYKTYpa HauMHAeT U3MEHATLCS, Cpa-
3y Xe MOSIBJISTIOTCS: HEYYTeHHBIe 3(dexTHl B3a-
MMOEHCTBHUSA M HAJEXKHOCTb KCIEPTHBIX Olle-

HOK PE3KO CHUXAETCH. HOBTOMY CXeMy HeTIoC-

pEICTBEHHOTO OLIEHMBaHHUS TOKa3aTene He-
0OXOIMMO 3aMEHUTh IPYToi, OCHOBAHHON Ha
MOJEJIBHOM IIpENCTaBJIeHNN Pe3yJIbTaToB B 3a-
BUCUMOCTHA OT CTPYKTYpbI, HO 0€3 yCIOXHe-
HUS caMOH TIpOLeAYpHI orrpoca s3KkcrepTos. [pu
3TOM MOJEJb, OTpaXalolasi B3auMOCBSI3b MEX-
Y BO3MOXHOCTBIO TIOSIBIIEHUSI MHTEPECYIOLIe-
TO Hac coOBITUS U HAOOPOM OLIEHNBAEMBIX I10-
KasaTeJei, JomKHa ObITh 1O BCEH BEPOATHOC-
TH HeJIUHEWHOW M, KpOME TOro, 3KOHOMETpU-
YeCKOM, TaK KaK MHTEPEC BBI3LIBAET HE TONHKO
MEXaHW3M B3aMMOJEHCTBMS, HO U aJeKBaTHOE
OTpaXeHHEe KOJUYECTBEHHOU OLIEHKHU CHIIBI
aroro B3amMoneicTBUs. [lomydyeHHBIE OLEHKH
B BuAe KO3(POUIMEHTOB perpeccui, Kak pas u
cojepxat MHPOpMALMIO O PAaHTOBOM CTPYKTY-
pe mokasateneil. Kpome oTMeueHHOTO, B I10-
JOOHOM ITOIXOME peanu3yeTcs eCTECTBEHHOE
KelaHWe 3aMEeHUTh TOBTOPHBIE JKCIIEPTHBIC
OTIPOCHI TIPOTHO3HBIMU OlieHKaMu. ITocneanee
IBNIgeTCA BaxXHOI ocobeHHOCThIO. MMEHHO
3TO¥ BO3MOXHOCTBIO HE 00JIaaloT NMpSAMBIE
METOMbI 3KCIIEPTHOIO OLICHMBAHHUS:

Takum 00pa3oM, CMBICI paccMaTpUBaEMO-
IO 3[eCh ITOIX0Aa B TOM, YTOOBI 3KCIIEPTHYIO
MHMOPMAIIMIO UCHOIL30BaTh VIS MTOCTPOCHUS
MOJEIH, ¢ TIOMOIIBIO KOTOPOH OyIayT mosiyye-
HBbI MHTEPECYIOLME Hac OLICHKU, a He LI He-
TTOCPEACTBEHHOTO TIOJIYYEHHUSI CaMUX OLIEHOK.
Bo3HuKaer eCTeCTBEHHBIN BOIPOC, KaKUM 00-
pa3oM BKcriepTHasg MHMOpMAaUg MOXET HUC-
TIOJB30BaThCs B 3THUX Leisax. 1o Bcelt BUOIUMO-
CTH, MOXHO TpEIIOXUTh HECKOJILKO TIOIXO-
10B, 00eCcTeYnBaIOIINX peaTu3alui odcyxna-
eMoi#1 31ech uaen. Haille npemnoxeHue 3akio-
4aeTcsl B TOM, YTOOBI MHTYMUHMIO U 3HAHUA 3K-
CTIEPTOB IPUMEHUTH 1151 HGOPMUPOBAHUS CIIE-
LIMAJBHBIX BBIOOPOYHBIX COBOKYITHOCTEH, KO-
TOpbie MHbI Oymem Ha3bIBaTh IICEBAOBBIOOpKa-
M. JlaHHBIE CHOPMUPOBAHHHIX TICEBAOBHIOO-
POYHBIX COBOKYITHOCTEW HCIIOIAB3YIOTCA M
olleHMBaHUA KO3GOUITUEHTOB PErPeCCHOHHON
MOJIETY, TIpEACTABIAIOUIEH co00il UHCTPYMEHT
MHOTOIIIAHOBOTO NMPYMEHEHMS: aHAIU3, OLIEH-
Ka 3HaYMMOCTH (paKTOpOB, IMPOTHO3 OXuJae-
MEBIX COOBITHH M T.11. ECcTecTBEHHO, 3TO 3HA4M-
TEAbHO paciiupser o0aacTb NPUMEHEHUS 3KC-
MEPTHBIX PEUICHUH.
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®opManpHas peayTu3alyst JaHHOTO TIO/IXO-
Jla TpearosiaracT BBeleHUe OMHapHON nepe-
MEHHOU €O CIEAYIOLIUM CMBICIIOM:
1, eciu 10 MHEHMIO DKCIIEpTa COObITHE
AO/DKHO MPOU3O0NTH,
0, B IIPOTMBHOM CJIyyae.

y:

byneM cuurath, 4TO 3HaYCHMeE 3TOM TIEpeEMEH -
HOM, XapaXTepHU3YIOlleh ITOSBIICHE UHTEpeCy-
JOIIEr0 Hac COOBITHS, 3aBUCUT OT OLICHWUBAEMO-
ro HaMu HaGopa rmoKazatenedt x,, x,, . . ., X,
U CYyIIECTBYET HEKOTOPOE€ MHOXECTBO paziny-
HBIX BapMaHTOB X, X,, ..., X, 9THX HabOpOB
X, =(X;, X, -+« X;,), ODIMYAIOLMXCA APYT
OT Apyra BCEMU WU HEKOTOPBIMH CBOUMM KOM-
MTOHEHTaM!N (OIIEHWBAEMBIMM TIOKA3aTeJIsIMU).
[Ipenmnonaraercs, 4To y KaXIOro 3KCIepTa ecTh
TIpeicTaB/ICHUE O TOM, IIPU peaiM3aldy KaKHux
BapMaHTOB OXMAaeMoe COObITHE OYIET UMETh
MECTO, a TIPY pealM3all¥ Kakux HeTl. Mare-
MAaTUUYECKH 3TO IPEATIONOXKEHHE 3am/1c5mae'r—
c4.B BUJE 3aBUCMMOCTH

V= Xas s X, y+er, (1)

i (S y, — oxmlaeMoe 3HaYeHUe OUHApHO 3a-
BUCHMMOI TIEPeMEHHO, KOTOpOoe K -bli 3KCIEpT
CBSI3BIBAET C i -bIM HabopOM oueHnBaeMHx ITo-
kasateneit; f(x,, X, ..., X;,,) — WVHIEKCHas
dyHKLps, Te. DyHRUWMA, HpI/IHI/IMa}OIHaH BCe-
ro asa 3HayeHud 0 u 1; e — omulxa, KOoTo-
pylo MOXeT JOTIYCTUTD k -BIH 3KCIEPT, Olle-
HUBad BANSHWE i-To Habopa Ha HOHBjIeHI/Ie
OXMIAEMOTO COOBITHSA.

Temeps CTaHOBUTCS MOHATHON peaTy3anys
OCHOBAaHHOM Ha MOAEIHLHOM ITOAXOAE MAECH
MONyYeHU 3KCIIEPTHBIX pellieHui. CHavanta B
pe3yibTare LEJeBOTO OIlpoca 3KCnepToB ¢op-
MUPVYETCS TICEBAOBLIOOPKA, OOBECAUHSIONAA B
cebe cyObeKTUBHbBIE MHEHMS IT0 TTOBOLY WHTE-
DECYIOLIMX HAC 3aKOHOMEDHOCTEMN, Ipearoy-
TEeHUH, PEUTUHIOB, TIPOTHO3HBIX OLICHOK M T.I1.
3aTeM IO JaHHBIM TICEBIOBBIOOPKU CTPOUTCS
perpecCHOHHasi 3aBUCUMOCTb (1), cBA3bIBalO-
[ast CyOBEKTHUBHBIE MHEHUS ¢ OTHOBPEMEHHbBIM
UX yCpeaHEeHUEM B eIUHYI0 (OPMaJM30BaHHYIO
3aBUcHMOCTh. [locTpoeHHass TakuMm o0pa3oM
MOJieJib, 110 CYTH, SIBJISETCSI KOHIIEHTPUPOBaH-
HBIM BEIpaXXeHHEM OO0OOIEHHOTO MHEHHS SK-
CIIEpPTOB TIO M3y4yaeMoO# IpobjeMe M MOXET
UCITONB30BAThCS I aHAIU3a U TIOJIYYEHUS
BCEBO3MOXHBIX OLEHOK.
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ITpaxTideckast peann3anys 3To# MpoueLy-
pH Tpe6yeT pacCMOTPEHHUS 1IENIOro psja Io-
BOJIBHO CJIOXHBIX BOITPOCOB:

1) Kax moctpouth perpeccuio Ha OuHap-
HYIO TIEpEMEHHYIO?

2) KaxuMu cnocobaMu 3KCIEPTH JOJDKHBI
¢dopMupoBaTs BEIGOPOYHYIO COBOKYMHOCTH
(TICEBAOBBIOODKY) TSI ITOCTPOEHUS PErpeccCuu
¢ GMHapHO 3aBUCHMOI NEPEMEHHOM?

3) Kak olLeHMTh KOMITETEHTHOCTh IKCIHEp-
Ta ¥ afeKBaTHOCTh TIOCTPOEHHON TaKUM 00pa-
30M Mojenu?

4) KaxuM 00pa3oM ITpOBEPUTH COIIacOBaH-
HOCTb MHEHUUW OIIpalIvBaeMoOUl TPYIIIBI 3KC-
nepToB? '

5) Kak oLeHUTh HaAECXHOCTb PacUETHHIX
XapaKTEPUCTUK, MOTy4aeMbIX C MIOMOILBIO Per-
peccuM CYOBEKTUBHBIX ITPEHIIOYTCHUHA?

6) Kakyio comepXaTelbHYI0O MHTEpIIpeTa-
LU0 MMEIOT OIEHKM, ITONIYUYEHHBIE B PE3YIlb-
TaTe MOIETUPOBAHUSA SKCIIEPTHBIX MPEATIOUTE-
HUH?

7) - MoxHO 1M, a ecIX MOXHO, TO KaK MC-
MOJIb30BATh: CTATUCTUUECCKUE METOIBI IS MPO-
BEPKM DPa3IMYHOr0 poAa TUIIOTe3, BbIIBUTrae-
MBIX OTHOCUTEJHHO OIIEHUBACMBIX [TapaMeTpPOB
1 00beKTOB? '

Mo cyru, B 3THX BONPOCaX HET HUYETO HO--

BOro. Bce oHM B TOM WM MHOM CTENIEHU IIpH-
CYTCTBYIOT B 3agayax IIpAMOIO 3KCHEPTHOI'O
OLeHMBAHUsA, obecrieunBas HaJEeXKHOCTD IOy~
yaeMBIX pe3ynbTatoB. Ho pacueT M aHanus3
XapaKTEPUCTUK, a TaKKe COOTBETCTBYIOIME
BBIBOJEI HA MX OCHOBE B HOBOM I10AXO/€ OT/IH-
YaIOTCA OT TOTO, KaK 3TO JelNaeTcs B Tpaluiv-
OHHOM, ¥ TO3TOMY TPeOVIOT CIEHUAIbHOIO
pPAacCMOTpEHUS.

2. MOJEJDb BUHAPHOI'O BBIBOPA
U METOZbI EE ITOCTPOEHUA

Peanusaums 3KOHOMETPUYECKOTO TIOAXOMA
TpeOyeT yrouHeHUs: B MHIEKCHON DYHKIIUM
(1). YuuteiBag o6nacTb 3HAYECHUNA HHACKCHOM
(PYHKUMU ¥ BEPOSITHOCTHYIO MMPUPOIY IKCIEPT-
HBIX CYXIEHUi, TIPEACTaBUM €€ CIICAYIOUIUM
obpasom:

I, ecru F(x;b) > 0.5, 2)

Y=10, ecin F(x,b) <05, (
rne F(x;b) — ¢yHKUMS paclipeneneHus: Bepo-
ATHOCTU TOTO, YTO TIPU HAHHOM KOMIUIEKCE
yciaoBUit X, coObiTve npou3soiiner, T.e. y, =1.
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Torma 3KOHOMETPUYECKYIO MOIEIb MOXHO
OyneT TpenCcTaBUTh B BUIE 3aBUCHUMOCTH MEX-
oy GMHapHOM MepeMEHHOI, oTpaxalolei dhaxkr
TTOSIBICHUS] COOBITUS, U NpeACKa3aHHON Ha
OCHOBE CYXKICHHUI 3KCIIEPTOB BEPOSITHOCTH €ro
pean3anuu

¥, =F(x,b) +¢,. (3)

B npakTuke pelieHUs MPUKIaIHbIX 3a1a4 B
KayecTBe F yamie Bcero HCMOJB3YIOTCS HOBE
dyuknun. Ecnu takoil ¢yHKIMeR sBaSETCS
CTaHJapTHasi HOpPMaJIbHAas BEpOSATHOCTHAast QyH-
KIIAS pacipeaeaecHUs

N

TO PErpecCUOHHAsl 3aBUCHUMOCTh Ha3bIBAETCH
npobuT-mMonaenslo. B ciayyae, Korma MCMomb3y-
eTcsl JIOTUCTHYECKAsT (DYHKIIMUA

1
A(Xib) = 1—;—;:,‘[7, (5)

x;b 2
@ (xb) = 7= | e¥dz )

3aBUCHMOCTDh HAa3BIBAETCS JIOTUT-MOIEJIBIO.

[TocTpoeHue perpecCUOHHBIX MOIENElH C
VICTIONB30BaHMEM HEJIMHEMHBIX 3aBUCUMOCTEN
MoI0OHOro THIIA MPAKTUIECKU UCKITIOUaeT TpH-
MEHEHME METOJa HaUMEHBIIMX KBaIpaToB, 10-
3TOMY PAacCMOTPUM DTOT BOIIPOC NOIPOOHEN.
Jnsg olieHMBaHMS Mojeeil GMHapHOTO BBEIOO-
pa yIoOHO WCMOJh30BaThb METOX MaKCHMasb-
HoTo npapaomnonobus. IlpumeHenne sroro Me-
TOHA OCYHIIECTBISCTCS B MPEATIONOXCHHHU, YTO
Kaxnoe HabioneHe MOXeT TPaKToBaThCs Kak
OTHOKpATHBIN BBIOGOp M3 pacrnpeneineHus bep-
HYJUTY. MoJiesib ¢ BepOosSITHOCThIO yeriexa F(x;b)
M HE3aBUCHMBIMM HaOMOAECHUSAMH (3KCIEPTHI
ONpPAUINBAIOTCS HE3aBHCUMO APYT OT ApPYyra)
TIpEACTaBIISIET COO0M BEPOATHOCTH COBMECTHO-
T'0 TIOSIBJICHUS BCEY COBOKYITHOCTH OXHMIAeMbIX
COOBITHIT

P()fl =yl7Y2 =y2,...,Yn =)’,,)-=
=TT Fx DT (1 - F(x,b). (6)

yi=l yi=0
J1a KaXaoro BeKTopa Y , IPEICTaB/ISIONIETO
co60Ji pe3yybTaTsl KOHKPETHOTO 3KCHEPTHOTO
OTIpoca, BETMYMHA BEPOATHOCTH 3aBHUCHT OT BEK-
TOpa OLIEHMBAEMBIX ITapaMeTpoB b 1 MOXeT ObITh
3amicaHa Kax (QyHKIM TIpaBIononodus

L(y,b) = H F(xb)” [I-Fxp)] ™. (7)
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B nanHO opMe 3arMc MHOXUTEIH IPO-
MU3BEICHNS CEJIEKTUPYIOTCSA C IMOMOUIBIO KOM-
TIOHEHT BEKTOpa Yy , IPUHMUMAIOIHAX BCETO [(Ba
3HaveHusa 0 wnu 1.

Yio6Hee 1 MaTeMaTHYEeCKH MpPOILE MaKCH-
MU3HUPOBATh JIorapuMUYECKYI0 (DYHKIINIO
MpaBaonofoous

InL = 3y, InF(x,b) + (1 - y) In(L -FGxb))]. (8)

' Micnonmesyst cokpatieHHsle 3armck F; = F(x,b)
n F,(x,b) =f,, BeimuueM s orapudmmdec-
KO¥ (bYHKUMM MpaBaoItoaoOUs YCIOBHUS Max-
CUMU3AIMK TIEpBOTO TIOPSAKA

alnL » f, :
—21,[ F +(1-y) . F)}X 0. (9)

HOI[CT&BJIHSI B (9) norucTuyeckoe M HOp-
MaJIbHOE pacIipeieICHNs, ITOJIy4aeM CHCTEMbI
HEJMHENHBIX YpaBHEHUI! COOTBETCTBEHHO LIS
OLIEHKM KO3(DDUIIMEHTOB JIOTHT-MOJAETH

Z(y, _A)x =0

1 TIPOGHT-MOIEH

Z[Q(_‘!x_b). ' 0. (11)
ol ®@xb |
B (11) ucnonb3oBaHo o0OoO3HaYeHUe
=2 Y, - 1. o .
HeJII/IHeI/IHOCTI: MOJTYYEHHBIX CHUCTEM Tpe-
OyeT NpUMEHeHMs YMCIeHHBIX MeTonoB. ITpex-
JIe 4eM MPUCTYIIUTHb K YMCICHHOMY peIleHHIO
TIOKaXeM, 4TO jiorapupmudeckas QyHKUMS
TIPaBAONOAOOMS CTPOTO BOTHYTa M, CJIelOBa-
TEJAbHO, UMEET COUHCTBEHHBIN MaKCHUMYM.
OCHOBHBIM NPU3HAKOM CTpPOTOM BOTHYTOC-
TH SIBJIAETCSA OTPULIATEIbBHOCTh BTOPOM IpOU3-
BonHOM. g orucTHyeckoi QyHKIIMY MMeET
MECTO OYEBHJIHOE HEPaBEHCTBO

d*(InF(x))  -e*
dx?  (+e*)

B cnyyae HopManbpHOTro pacnpeaeneHus
TOJY4aeTCsl TOT XK€ CaMBIi pe3yibTaT. TakuM
obpasomMm, pemrenue cucteMsl (10) mmm (11)
MPUBOIUT K TOJYYEHHIO OLIEHOK, MAaKCHMHU3U-
PYIOIIMX COOTBETCTBYIONIME (DYHKIIMM MpaBaO-
noxo6us, T.e. APYTUMU CIOBaMHU, CYIIECTBYET
METOA, obecreynBaloIliii TTOCTPOCHHNE MOJE-
JV CYOBeKTUBHBIX HPEAMIOYTCHUN B TAKOM IO-
CTaHOBKE.

(10)

<0. (12)
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3. YUCJIEHHOE PEIIEHUE
VPABHEHUH ITPABJIOIIOXOBUA

Hns pelreHUss ypaBHeHHUS IIpaBAOIIONKOOUS
d InL(b) -0
ob

yaoOHO Hcmoab30BaTh MeTod HrrotoHa—Pad-
coHa. OnucaHnue BEIMMCIUTEILHON CXeMBI IIpO-
Be/leM ISl 001Uero ciaydast 6€3 yroyHeHus, Ha
OCHOBE KaKoro pacrpeaesieHusi ObIa IOCTPO-
eHa GYHKIUS TpaBIOIIOq00MS.

Cunrras neByio 4acth cucteMsl (13) mudde-
PEHLIMPYEMOH BEKTOP-QYHKIMEN (LI HCCIEeTy-

(13)

- eMBIX 3[ECh pacTipeleeHUAM 3TO JeHCTBUTEIBLHO

Tax), 3anuiieM OTpe3oK psna Teittopa, ABIAIO-
LIErocsl JIMHENHOU aIlmpoKCUMaliuel 3Toi (yH-
KIIMM B OKPECTHOCTH HEKOTOPOH TOYKM b,

dInL(b) _ 3InL(by) 3’ InL(b
b ab abob’

Tqua b ABIAETCS Ha‘{aJIBHBIM npn@m—
XEHHEM HCKOMOM OLIEHKU U ee 3HaYeHHe MOX-
HO OINPEACTUTh KaK BEKTOp IMapaMeTpoB JIK-
HEWHOMH Perpeccuy ¢ TOMOILBIO: MeTona Hau-
MEHBIUINX KBaApPATOB. :

O003HauMB TTPOU3BOJILHYIO TOYKY OKpPECT-
HOCTH uepe3 b, M MOMHA, YTO HaIIeH LeJbio
SBJISETCS HAXOXIEHHE TaKOro BeKTopa IMapa-
METPOB, KOTOPBI OOpamiaeT MEPBYH. IPOM3-
BOJIHYIO B HOJIb, 3alUIIEM

0 lnL(bO) N 0 InL(l,)o)] (15)
ob . chob
PackpsiBasi xpyrible CKOOKM M IIepeHOCH
BJIEBO WICH, CoOepXaluii b, a 3arem, yMHO-
Xasg obe YyacTu ypaBHEHHUsI Ha oOpaTHyIO MarT-

pHILy, TIOJydaeM HTEPAlMOHHBIN TPOLECC Ha-
XOXJIEHNSI MCKOMOTO pellieHMs

o*InL(b,) |
bk+1=bk—{ ( k)}

0)(b;—b - (14)

0=

(b, - by).

' 9 InL(b
ob

)
k
obob’ - {18)

HocnenosarenbHOCTh {b,} cxomgmiascs, u
MOXXHO IT0Ka3aTh, YTO €€ Ipelest ABIACTCS pe-
meHueM cucteMsl (13).

4. CTATUCTNYECKAA 3HAYUMOCTD
KOOPOUITNEHTOB

IMpoBepka CTAaTUCTUYECKOM 3HAYMMOCTH
K03 OUIIMEHTOB MONEAH OCYIIECTBISETCS C
TTOMOIIBIO CTATUCTUKM Basbha, MocTpoeHHOM
C TIOMOIIBIO CTAaHAAPTHBIX OHIMOOK K03(pPu-
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LIMEHTOB MOJIENIH, B KA4€CTBE KOTOPBIX UCIIONb-
3YI0TCS: KOPHM KBaJIpaTHBIE M3 AUAroHaAbHBIX
3JIEMEHTOB KOBapHALIMOHHOM MaTPHUIIbl OLEHOK
b . KoBapmanoHHass MaTpuila OLIEHOK MOIe-
M OMHapHOro BHIOOpa paBHSETCS MaTpHulle,
obpaTHOU K WMH(OpMaITMOHHOW Matpuie Pu-
1iepa, KoTopas NnpeiacTaBisieT coboil mareMa-
THYecKoe oXuaaHue I'eccuaHa, B3sgTOE C 00-
paTHBIM 3HAKOM - :

3* In(L)

V(b)=1"={-E ~
abob

]-. (17)

[Ipearnonaraercss, 4YTO MaTeMaTU4YECKOE
OXHIaHUe 3[ech O6epercs YCIOBHO TI0 X.

Kak HeTpyoHO MOHSTH, aCUMIITOTUYECKAA
MaTpuila KOBapualldM 3aBUCUT OT HEU3BECT-
Horo mapamMerpa b. IlosroMy HemocpencTBeH-
HO€ UCIIOJb30BaHHUE €€ B IPAKTHYECKUX pac-
yeTax UCKITI0YeHO. PeKoMeHIalmm 31ech Te Xe
caMpie, YTO U TIPHM HMCHOJIb30BAHUM OOBIMHOU
perpecCuy: HEU3BECTHBIE MMapaMeTpPhl, TIPUCYT-
CTBYIOLLME B MaTpHLIE CJIEAYeT 3aMEHUTh COOT-
BETCTBYIOIIMMU OLICHKaMH. PyKOBOACTBYSCH
ATUM OOIIMM IIPaBWIOM, MOXHO 3aIlucaTh . -

2 "t
V(b) = —E[MLJ] (18)
dbob’ ,

b=h’

1 UCMOJIb30BaTh B HpaKTH‘I&cKHX pacdeTax HE

KOBapMALMOHHYIO MaTpUILy, a €€ OLEHKY:

P T (1)) S
Vb)) =I"= ! - X, (1
®) ;F(xib)[l—F(xib)]x ST %)

Ecnu yepes S, 0003HayMTh CTaHAAPTHBIC
OIUMOKM COOTBETCTBYIOLUMX OLIEHOK by, TO CTa-
THCTUKA Banpia 3amucHBAeTCA B BHIE

A 2 |
W, =(be/Sy), k=0L...m  (20)

CpaBHeHHe ee¢ C TaOJWYHBIM 3HAYCHHEM
Xas(n —1) TIO3BOJISIET YCTAHOBUTb 3HAYMMOCTD
K03(hGULIMEHTOB MOAETH OMHAPHOTO BLIOODA.

5. IPUHIIUIIBI ®OPMUPOBAHUA
INCEBAJOBbIBOPOYHBIX
COBOKYITHOCTEHN

Bonpoc nmpuMeHEHUS IJIS HAIIUX Ieney
MoJiesielt GMHAPHOTO BHIOOpA MMeeT Kak Obl ABa
acnexta. [lepBBIif, CBSI3aHHBIA C MeETOAaMU
TIOCTPOEHHUS STUX MOHEJNEH, cO BCEMU AeTassd-
MU GBI PACCMOTPEH BBILIE, U HE SIBJISIETCS aK-
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TyanbHbIM. EquHCcTBEHHOE TpeGoBaHHE — KOpP-
PEKTHOCTBb TpuMeHeHM. Bropoit acmekr Tpe-
OyeT o6oCHOBaHMS MPUHIIUIIOB (GOPMUPOBAHHSA
MCEBAOBBIOOPOYHBIX COBOKYITHOCTEH. -

CMBICT OCHOBHOM 3a/iaud, CTOSIIEH meper
3KCIepTaMu, (GOpMUPYIOIIMMHE TICEBIOBHIOOD-
Ky, B TOM, 4YTOOBl Ha JaHHBIE BLIOOPOYHOTO
MHOXeCTBa IIepeHeCTH COOCTBEHHBIE TIPEJICTaB-
JICHUS O MEXaHW3MaXx MpPeroaaraéMpiX 3aKo-
HOMEPHOCTEH MeXAy OOBSICHAIOIMMU Iepe-
MEHHBIMU U OXWIACMBIMH COOBITHSIMH. Tor-
Jia, eCIv MPOBeAcHNE TaKoU Ipolexypsl ObUTO
YCHEIIHbIM, TO 10 3aMBICTY ITOCTPOEHHAT MO-
JeNbh TOJDKHA OTpaXaTbh Ty 3aKOHOMEPHOCTD,
DPYKOBOZICTBYSICh KOTOPOW 3KCIIEPT OLIEHMBAJ
CTeIeHb BO3IEWCTBUS BBHIOOPOYHBIX 3HAYEHMI
Ha BO3MOXHBIE IIPOSBICHUSA HHTEPECYIOHIETO
Hac coOertusi. Taxkum obpazom, enagHoe omau-
yue ncegdosvlbOpKU Om 6bIOOPKU 8 MOM, Mo 8
ee OanHbIX co0epxcumcs UHgopmayus, Komopyr
3KCnepmul Cymenu OBHapyxcumy U C8A3amb C60--
umu cy6BeKmuUHbIMU OUEHKAMU CO 3HAMEHUAMU
3a8UcuUMol nepemeHHolL. _ -

Cnioco6bI (hopMHPOBaHMS TICEBIOBBIOOPKHU
3aBUCAT OT CMBICIOBOTO COJEDPXaHMS periae-
MO 3aa4yu. DTO HE COBCEM CTpOro ¢popmain-
30BaHHBIE IPOLENYPH U ITOITOMY IS UX yC-
MEUIHOTO MPUMEHEHUS B KaXXJIOM KOHKPETHOM
cayyae TpebyeTcs alanTUBHOE BMENIATEIbCTRO.
PaccMOTpUM THITOBHE CUTYalIMU, KOTOPHIE BO3-
HUKAIOT B ITPaKTHUKE -aHAJIM3a M IIPOTHO3UPO-
BaHUsA OM3HEC MpoueccoB. MOXHO BBIACTUTD
TPY CUTYaLlMN, KOTOPBIE OTIUYAIOTCS IIPHUHLIM-
mamMu OPMUPOBAHUS: TICEBIOBBIOOPKH.

B mepBoii cuTyalM nceBIOBBIGOPKY (op-
MHPYIOT HETOCPEACTBEHHO M3 BBIOOPOYHOMN CO-
BOKYIIHOCTH C W3BECTHBIMM 3HAYEHUSIMU 3aBH-
CUMOW (IMXOTOMMYECKOM) M HE3aBUCUMBIMU
MIEPEMEHHBIMU. DTO TOT CiTy4ai, KOrja B3anMo-
CBSI3b MEXAY y;, ¥ Habopamu X, (i =1, n) cyie-
CTBYeT, HO 3KCIIEPTHI COMHEBAlOTCS B a0COIIOT-
HOM TIPaBOMEPHOCTHA U HAAECXKHOCTA TAKOM CBS-
3u. IIpuMeHsIS IPUHLIAIT yCUreHUs 83aumoces3elt
CYOBeKMUBHbIMU MHEHUAMU, OHU CBOVIMM OLICH-
KAMH YTOYHSIIOT BO3MOXHOCTD TIOSIBJICHUSI COOT-
BETCTBYIOLLETO 3HAYEHUS Y, TIpH 3aJaHHOM Ha-
6ope X;. YTOUHAIOIME OLIEHKYM YIOOHO, XOTS M
He 00s3aTeNIbHO, TT0JTy4aTh B 6autax. BaxHo Tomb-
KO, YTOOBI pe3y/IBTaThl SKCIIEPTHOTO OITpOoca MOX-
HO OBUIO MHTEPIPETHPOBATh KaK 4acToTy (UMc-
JI0 CIIy4aeB), ¢ KOTOPO# JaHHOE HaOMIoNeHUE TU-
paxupyeTcs B BbIOOPOYHOI COBOKYITHOCTH.
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Bropas cuTyalusi, KOTOpYIO MBI HaMEpPEHBI
paccMOTPETh, TpeNycMaTpuBaeT Clydad, Kor-
Jia BEIOOPOYHOE MHOXECTBO COCTOUT TONBKO U3
OOBICHSIONIMX MepeMeHHBIX, U TpelyeTcs Ha
OCHOBe TIPUHIIMIIA cybsexmueHoll udenmuguxa-
yuu @3aumoceaseli BOCCTAHOBUTh 3HAYEHUS Ou-
HapHOIf 3aBUCUMOI mnepeMeHHOW. B cooTser-
CTBUM C STUM INPHHIIATIOM 3KCNEPT KaXKIOMY
Habopy OOBACHSIONIMX MEPEeMEHHBIX BEIOOpOY-
HOM COBOKYITHOCTH CTaBUT B COOTBETCTBHE
OHO M3 BO3MOXHEBIX 3HaueHUit 0 wm 1 3aBu-
CUMOM I1IEPEMEHHOI.

B cdhopmupoBaHHOU TakuM 00pa3oM IiceB-
JOBBIOOPKE, KaK HETPYIHO MOHSITh, COOEPXUTCS
nHboOpMaLus, oTpaxamwllas CyObeKTUBHOE
MHEHHE TI0 TIOBOAY TOTO, KaKH€ YCIOBHUS, OITU-
ChIBaeMbie OOBSICHSIONIMMH MNEPEMEHHBIMU,
OnaronpuUsATCTBYIOT TIOSIBIEHMIO COOBITUS, a
Kakue — HeT. JJpyrumMu cioBaMu, 3KCIepTaMu
CreHEepHPOBaHH 3HAYCHHMS OMHAPHOMN TIepeMeH-
HOUM B 3aBUCHMMOCTH OT 3HaYe€HW OOBACHSIO-
IMX nepeMeHHbIX. EcrecTBeHHO, MONIENb, TTO-
CTPOCHHAs 10 JTaHHBIM TaK C(HOPMUPOBAHHON
MCEBIOBLIOOPKHU, OYHET SIBIAATHCS JOBOJBHO
rpyObIM TIpUOJIIDKEHHEM K TOM 3aBHCHUMOCTH,
KOTODPYIO- 9KCIIEPTHI IBITAIUCh OITHCATh. CBOK-
MU TIPEAIIOUYTEHUSIMU B Mpolecce QopMIpo-
BaHUA OUCKPETHON 3aBUCUMOM TEPEMEHHOI.
[ToaToMy XenaTenbHO IPOBECTH HEKOTOPHIE
YTOUHEHMUS, UCTIONB3YS IS 3TOr0, HampuMmep,
TIPUHLUIL YCUAEHUA 83AUMOCBA3ell CYOBeKMUBHbL-
MU MHEHUAMU. - :

OcobeHHOCTD TpeTbeﬁ CUTYallU¥ B TOM,
YTO UCCIENYEMBIE OOBEKTHI UMEIOT HE TOJBKO
OIUcaHWe B BUAE HaOopa moxkasarenei, Ho u
HauMeHoBaHus. Hanpumep, 3To MOryT OBITB
ropona, paoHsl 0o6yacT¥, GHUPMBI, TOBAapH U
T.11. Ilpenmnonaraercst, 4To y 3KCNEPTOB CIIO-
KMJIOCH TIOJIHOE TIpEeACTaBlIeHHE 00 oOBeKTax,
Y OHU CITOCOOHBI, UCTIONL3YS MPUHLINII CyGoek-
MUBHbIX hpeonoumenuli yCTAHOBUTh 3HAYMMOCTh
OTHOCHUTEJILHO UX ITOJIE3HOCTH TIPU HCIIONb30-
BaHWH B ONpPEHCTIEHHBIX IIETISX.

Ecau oO6bexkToB He Gosee NBYX-TpeX HECHT-
KOB, TO TPUHLMI CYOBEKTHBHBIX IIpeaIIoyTe-
HUI yIO6HO peaNn30BaTh C HOMOILUBLIO U3BECT-
HOTO MeTOola IapHBLIX cpaBHeHWH. [Ipuyem,
CPaBHMBATh MEXAY COOOM cienayeT OOBEKTHI, a
HEe X WHOOPMAaLMOHHbBIE OITUCAHMUI. DTO 3Ha-
YUATENBHO YIpoIlaeT paboTy 3KCNEPTOB, HO
TOJIBKO B TOM cjlydae, €CIM Y HUX AeHCTBHU-
TEJIBHO UMEIOTCHd WHTErPUpPOBAHHBIC MPEICTaB-
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neHus 06 oObeKTax. B aTOM ciyyae 3HaveHus
OMHapHOH MepeMEHHOU OTIPeNeNsIoTCs T0 pe-
3YJIBTATAM KCIIEPTHOIO OTIPOCA, OTPaKEHHBIM
B ‘MaTpAiLle TapHbIX cpaBHeHUi. O6GBekTaMm,
KOTOpBIE MOXYYWIH Gosbilie TIOJIOBUHM TIpel-
ITOYTEHNH, TPUIIMCHIBaeTCA |, a TONYYMBIIUM
MeHbIIe TOMOBUHB — (. ONHOBpPEMEHHO C
(dbopMupoBaHUeM MaccuBa 3HaYeHUM GUHAPHON
TIePEMEHHONM MOXHO, PYKOBOICTBYSCH ITEPBEIM
TIPUHLANIOM, OCYILIECTBUTh YCWICHHUE IIPEATio-
JlaraeMBblIX CBSI3EH.

6. IPOBEPKA COI'NIACOBAHHOCTU
PE3YJIbTATOB MOJEJINPOBAHNMA
OKCITEPTHBIX NPEAIIOYTEHNHA

INcergospibopka, cchopMUpoBaHHas OIHUM
M3 BHIIEONMUCAHHBIX CNOCOO0B, MO3BOJSET
ITOCTPOUTh PETrPECCHOHHYIO MOJENb, OTPaXa-
IOIIYI0O MEXaHU3M CYOBEKTHMBHOTO BHIOOpa
HMHTEPECYIOIIUX HAac aJlbTEPHATHB. DTOT Mexa-
HMU3M MOXET OTpaXaTh KaK WHIUBUIYANBHYIO
TOYKY 3pe€HHUs, TaK W TPYINIIOBOE MHEHHUE, B
3aBUCHMOCTH OT TOTO, Kakas IMpolleaypa uc-
fI0JIB30BaJIach TIPU (HOPMUPOBAHUM BHIOOPKH.
Y1068l MOXOOHYIO MOZENb HCITONb30BATh B
MPAKTHYeCKON. TeATeIbHOCTH, HY)XHa YBEpeH-
HOCTb B HAXEXKHOCTH TIOJYYaEMBIX C €€ TIOMO-
HIBIO PE3Yy/IETATOB ‘aHaNIM3a M IporHosa. Ha-
AEXHOCTb NP UCTOIb30BaHMM MOZOGHOTO
MOAX0Na POXKIAETCA TONBKO U3 oueHoK CBH-
AETENBCTBYIOINX O KOMIIETEHTHOCTH 3KCITep-
TOB U CONIACOBAHHOCTH WX MHEHMIA.

Cpa3y corimacuMmcsa ¢ TeM, YTO JKCIEPT
HMIMEET IpaBoO Ha COOCTBEHHOE MHEHHE, OTIINY-
HO€ OT JpyTuX 3kcrneproB. Ha Hamr B3rsam,
OPHTHHATLHOCTh B OLIEHKAaX He CHMXAET ypo-
BEHb KOMMIETCHTHOCTH, HECMOTpPA Ha TO, YTO
€CTb TOYKA 3peHMs [1], B COOTBETCTBMU C KO-
TOPOH OLIEHKA KOMIETCHTHOCTH TEM BBIILE, YeM
OmbKe MHANBUAYATbHBIE OLIEHKU K TPYIITIOBLIM.
C oro¥t TOYKOM 3peHUs MOXHO COIIACUTHLCA
TONBKO TIPYU YCJIOBHH, 9TO I'PYIITOBHIE OIEHKH
COBNAJIAIOT MJIM TIOYTH COBMANAIOT C NCTUHHBI-
MH. BronrHe BO3MOXHA CHTyalyisl, KOTZa BOII-
PEKM HAIUUM OXUAAHWSM TPYNIITOBHIE OLIEHKU
JAJeKN 0T UCTUHHBIX 3HAYCHUM, U 3aKII0ye-
HHE O KOMIIETEHTHOCTM Ha OCHOBEe OJM30CTH
WHIWBUAYATbHON OLIEHKH K TPYIIIOBOM Tepsi-
€T CMBICI.

HesagucuMo oT coemaHHOro 3aMevyaHus U
HE B3aMeH OOLUENIPUHSATOrO IOAXO0Ma, BBeIeM
B PacCMOTPEHHUE €lle OAHY COCTaBISIOMIYIO
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KoMrmeTeHTHOCTH. OlLieHKa 3TOH COCTABIISIOIIEN
OCHOBaHa Ha TMOJIOXEHMU, CMBICI KOTOPOTO B
TOM, YTO IKCMEPT He MOXET OBITb KOMIIETEHT-
HBIM, €CJIK €r0 OLIEHKM IPOTHUBOpPEYMBH. Bo3-
HHMKAeT eCTeCTBEHHBIN BOINPOC, KaK OLICHUTH
YpOBEHD npOTMBopeanocm 9KCTIEPTHBIX CYX-
hi(3;17078

ConepxaTteIbHbII CMBIC pelIaeMoi 30eCh
3aia4M ITO3BOJISET IMPELIOXUTD CIERYIOIMNHA
nogxof. ChopMupoBaHHAas SKCIIEPTAMHA TICEB-
TOBLIOOpKa TIpeACTaBIsAeT COOOM MaHHBIE, KO-
TOpBIE, IO CYTH, CTEHEPHMPOBAHBI B COOTBET-
CTBUHU C IPEACTaBJIEHUEM SKCIIEPTa O B3aUMO-
CBSI3Y TIpEANIOYTEHWA OUHapHOro BHIOOpa ¢
(akTopHBIM TIpOCcTpaHCTBOM. Eciu monens
XOPOHIO TTOATOHSETCS K 9TOMY Ha00OpY JaHHBIX,
T.e. UMEET JOCTATOYHO BBICOKMI HMHAEKC OT-
HOIIEHMS TpaBaoNofobus (xo3¢duimuesT
MaxkdanneHa), To ciaenyeT Ipu3HaTh, YTO CyX-
JEeHUS JKCIepTa He 'I'IpOTI/IBOpe‘II/IBLI eMy Jeii-
CTBHTENIHO YIAOCh chopMUpPOBATL MOJAEIH
cOBCTBEHHBIX CYXACHUN U MO3TOMY OH MOXET
OBITE OTHECEH K TpYIIIe KOMIIETEHTHBIX CIIe-
LIUATICTOB.

Hng sTux XKe 1enxeil MOXHO HCITONb30BaTh
SHTPOIMUIHBIN KO3(DOULIMEHT MpeacKa3biBalo-
UIMX BO3MOXHOCTEH TIOCTPOSHHOW MOZENH.
10T K03 PULMEHT UMEET CICAYIONMHI BU:

= % [-i F(x,b) log,F(x,b) -

i

-3 (1 - F(x,b)) log,(1 - F(x,b))]. (21)

i=l

Jns ciyyast, KOrja pacyeTHble 3HAYEHMS
MOJEMH B TOYHOCTU COBNANAIOT C (pakTHyec-
KUMH 3HaYeHUSIMH JUXOTOMHYECKOI ITepeMeH -
HOM, 3HayeHMe Kod(hGHUIIMEeHTa PaBHO HYJIIO,
T.. BO BCeX clyyasxX MoIedb obecriedyuBaeT
0e30HIMO0YHBIN BRIOOD, HE OCTABISAd MECTO JUIS
COMHEHM} B ITOJIB3Y aJbTepHATHBBLL. Makcu-
MaIbHOe 3HaueHHe Koadhdunuenta (H = 1) no-
JydaeTcsl B ciydae, KOTAa JUIA BCEX PACCMOT-
peHHbIX cutyauui y, = F(x, b) 0,5. Bo Bcex
octanpHbIX cnydasix 0 < H <1. Bennunna 21-
TPOITMITHOTO K03 dUiLIreHTa OKa3kIBaeT Cpel-
HUIl YpOBEHb HEOIPEACTICHHOCTU B KaXAOM
clydyae OMHapHOro BHIOOpA, OCYLIECTBISIEMOTO
C TIOMOILIBIO MOJIEIH.

Cnyuaii, Korja TOCTpOEHHAs MOZAEIb OKa-
3bIBAaETCS HealeKBaTHOM, CBHICTEIBCTBYET O
HEKOMIIETEHTHOCTH 3KCIlepTa, TaK KakK ero
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B3MJISIALL HAa HCCIIeNyeMYyl mnpobieMy ObLIu
MIPOTUBOPEYMBLI. MexaHusM, TpaHchOpMUpPY-
IO TIPOTUBOPEYUBOCTD B3IVISIIOB B HEANEK-
BAaTHOCTb MOJAETHA, MOXHO MPEICTaBUTD CIICAY-
rouieit cxemo paccyxneuuit. IlpornBopeyn-
BOCThb SIBJISIETCS CHEICTBUEM HEYBEPEHHOCTU
3KCIEpPTa B COOCTBEHHBIX CYXIeHHAX. B cBoIO
oyepeab, HEYBEPEHHOCTh HApyUIaeT JOTHUKY,
KOTOPO¥ OH HOJDKEH IPpUAECPXHBATHCA B MpO-
llecce peaJM3alliid CBOMX TPENNTOYTEeHUH Ha
BHIOOPOYHOM MHOXeCTBe. B CHTy 3TOrO B ICEB-
JIOBBIOOPKY TOMajaloT JaHHbie, ¢iabo corna-
COBaHHBIE CO 3HAYCHUAMHU OMHAPHOM IepeMeH-
HOM, YTO UCKITIOYAET BOZMOXHOCTh BOCCTAHOB-
JeHHSA TOM 3aBUCHMOCTH, KOTOpOI/I SIKOOBI
TI0IB30BAJICA SKCIIEPT.

TaknuM 06pa3oM, JeMCTBUTEIBHO MOIEIb
VIMeeT TJIOXYIO0 TOYHOCTh B T€X C/Iy4yasx, Koraa
TICEBOOBBIOOPKA (hOpMUpPOBaaCh HEKOMITETEHT-
HbBIM 00pazoM. IlosToMy ypoBHEM aaeKBaTHO-
CTM MOJEI MMEET CMBICT M3MEPSATh KOMIIe-
TEHTHOCTD 3KCIIepTa. YeM BhIllle YpOBEHD aIeK-
BaTHOCTH (K02 duimenT Makdangena) wiu
HMXE OCTATOYHasl JHTPOIMS (3HTPONUIHBIN
K03(pPHLIMEHT), TeM KOMIIETEHTHEW IEHCTBO-
BajJl SKCIMEPT, pacnpeneiss CBOU IpearoyTe-
HUS MeXIy HaOMIoJeHUSIMH  BHIOOPOYHOH CO-
BOKYITHOCTH.

Ilepexons K paccCMOTPEHUIO Bonpoca 0 co-
TJIACOBAaHHOCTHU OIIEHOK, Cpa3y 3aMeTHM, 4TO,
Kak U B CJTy4ae TIPSIMOTO 3KCNEPTHOrO ONpoca,
B pacCMaTpUBaeMOM IIOJX0Je IeHCTBYET Te-
3UC — JOBEpPHE K TPYNIIOBBIM OLIEHKAM BHILIE,
YyeM K MHIUBHIYATbHbBIM. [eHcTBHE Te3Kca BO3-
MOXHO TOJBKO TIPHU COITaCOBAHHOCTY WHIM-
BUIYaITBbHBIX olieHOK. ClieoBaTeNbHO, He JIIo-
Oast TpyIIIoBas olieHKa 00afaeT BHICOKOM Ha-
nexXHocThio. Ha mepBbIif B3I/ MOXET TOKa-
3aThCsl, YTO JUIS IPOBEPKM COITIACOBAHHOCTH
MOXHO BOCITOJIb30BaThCA ABYMS MOAXONAMU: B
COOTBETCTBMHM C IEPBBIM MPOBEPSATH COIJIACO-
BaHHOCTH JIO ITOCTPOEHHS MOIEIH, B COOTBET-
CTBHHU CO BTOPHIM — TI0CJI€ TIOCTPOEHMS 110 pe-
3yJIbTaTaM MOIEIVNPOBAHUSL.

OT mepBoro moxxoda cpasy HYXHO OTKa-
3atbed. emo B TOM, YTO IICEBIOBBIOOPKA, CHOp-
MHpOBaHHAasA C OPUEHTHPOM Ha COITIaCOBAaHHOE
MHEHHUE HDKCIIEPTOB, HE BCErJa TrapaHTUPYET
ITOCTPOEHME aJeKBAaTHOM Moneau. B10 ObIBaeT
B TOM CcJiy4ae, KOTa COIJIaCOBaHHBIMY OKa3a-
JIUCh MHEHHS HEKOMIIETEHTHBIX 3KCIEpPTOB.
ITomobOHas cuTyanusl HE BO3HUKAET B 3ajadax
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MPSIMOTO 3KCNEPTHOIO OIeHUBaHUA. B Hux
KOMIIETEHTHOCTD OlIeHUBaeTcs OO0 5K30TreH-
HO, U TOIIa OHa He CBsSi3aHa C pe3yJbTaTaMH
orpoca, MM060 B 3aBHCUMOCTHM OT TOrO, Ha
CKOJIBKO COOTBETCTBYIOLLECE WHAVBUAYAJIBHOE
MHEHME TIOXOXE Ha IPYITIIOBOE.

BTopoii nmomxo/l ipeacTasBisieT coboit aBTop-
CKO€E pellicHMe 3aa4H, B paMKaX KOTOpOit po-
BepseTCS COITACOBAHHOCTD IKCIIEPTHBIX CYX-
nenuti. Kak 1 B ciydae NIpSIMOTO 3KCIIEPTHOTO
OIIEHMBAaHMS B IpeIaraeMoM IMOAXOAE Mpeayc-
MaTpHBaeTCs MPOBEPKa COIIACOBAHHOCTU MHe-
HMM JBYX SKCIEPTOB M ITPOBEPKA COINIaCOBaH-
HOCTH MHEHHMI BCEH IpyNIThl SKCIEPTOB, IIpU-
HABIIMX ydacTve B skcrieptuse. Obe mposep-
KU OCHOBaHBI Ha OJHOM M TOM Xe unee. CMbICT
9TOU MAEW B TOM, YTO SKCHEPTHI C OIUZKUMU
MHEHUSAMHY PacIIpeAesioT CBOU MPEATIOYTCHUS
MO BHIOOPOYHOUW COBOKYNMHOCTH TakKuM 00pa-
30M, YTO TIOJIYY€HHBIE TICEBIOBBHIOOPKU Obec-
[I€YMBAIOT MOCTPOCHHE IMMOYTU UACHTUIHBIX
Moneneit. Takum o6pa3oM, IPOBepKa COTNIAco-
BaHHOCTY CBOIUTCS K CTATUCTUYECKON MPOBEP-
K€ 3HAYMMOCTH YPOBHSI MICHTUYHOCTH. BrIrnon-
HUTHL TaKylo TPOBEPKY MOXKHO HECKOJLKMMU
CrocofaMu.

Ha nam B3TJIAA, HaI/I6OJIeC l'IpPIeM)ICMbIM,

CJIEYET CYMTATh CIIOCO0, KOTOPHIM -TI03BOASET
HE TOJBKO OLIEHMTH CTATUCTHYECKYIO 3HAYM-
MOCTb, HO ¥ HOAYYUTb COAECPXKATETbHO HHTEP-
TIPETUPYEMYIO BEJMUMHY, XapaKTepU3YIOUIYIO
YPOBEHb MIACHTHYHOCTU MOJEEH M, CleAoBa-
TeNIbHO, YPOBEHD COTJIACOBAHHOCTU IKCIIEPTOB.
B xauyectBe Takoil BeIWMYMHBI YIOOHO MCIIOJb-
30BaThb KoadduiueHnT KOma, Koropelit u3Me-
psIET TECHOTY CBA3H MEXAY JABYMS OTUXOTOMH-
YeCKUMHU TI€PEMEHHBIMM.

PopMaBHO € TOMOINBIO 3TOro Ko3dhdu-
LIMEHTA MBI MOXEM OLEHUTh TECHOTY CBSI3U
MEXIY MPeIUKTOPHBIMI BO3MOXHOCTSIMH OBYX
Morenel OmHapHOro BbIGOpa. [jig sTOTO MC-
MOJb3yeTcs TabMla COMPSIKEHHOCTH 2X 2.

[TpaBuiio 3an0MHEHNS TaGIMIIBI CONPSIKEH -
HOCTH IOBOJIBHO fIpocToe. B BepxHeill jeBoi
KJIETOYKE CTOMUT WHCJIO CIydaeB, KOrga Tpemn-
CKasaHMs 1o oO6erM MOJensiM COBMajgald H
ObUTM paBHBI 1, B HIDKHEH IIpaBoil — 4YHCIIO
CJTy4aeB, Koraa 006e mogenu npexackasamm 0. B
OCTAJIBHBIX KJIE€TOYKAX CTOMUT YMCIIO HECOBIA-
parolnx npeackazanuii. Koadpdumuent KOna
paccYMThIBaeTCs IO (GopMyJie
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ad be

2
ad + bc’ (22)

1=

Ilpu momHOM COBHANeHWM MpPeACKa3aHHBIX
3HayeHUN q,, =1 ¥ MbI HabmomaeM ciyyaii,
KOrJla MHEHHUS 3KCIIEPTOB MICHTHUYHBI, TIpH
q,; =—1 MHEHUs 3KCHEePTOB MPOTUBOIOIOX-
HBI, a Ipu ¢, =0 — HesaBUCUMBL. YeM OG-
Xe 3HayeHue KoadduimeHnta x 1, TeM BbIIIe
YPOBEHb COIJIACOBAHHOCTHM 3KCIEPTHBIX MHE-
1307078 ‘

JIis1 TIpOBEpPKY TPYIINIOBOM COrJlaCcOBaHHO-
CTH HeT Toaxojsiero usMmepurensd. Ho mMox-
HO TIPEJIOXUTH ABYXITAITHYIO TPOLEAYDY.

Ha nepsoM sTame ans KaxXaoi mapel 3Kc-
MePTOB BBIUUCIAETCA KO3(DDULIMEHT CONpsi-
xeHHoctu Oma q;, M Bce SKCMEPThl AENATCA
Ha JIBe TPYIIHl. B NepByIo IpyIiny BKIIOYAIOT-
Cs TOJIBKO T€ 3KCIIEPTHI, MpeIcKa3aHHbIe 3Ha-
YeHUs 110 MOJENSAM KOTOPHIX UMEIOT MOJIOXM-
TEJIbHYIO CBSI3b MeXAy coboit. U3 xosdpdpuim-
CHTOB COIPSDKEHHOCTH 3TO¥ TIpyriisl GopMu-
pyetes Matpuuia Q = Ja,|.

Marpuua Q o6nanae"r BCEMM CBOVICTBaMH, -
HEOOXOMMMBIMM I TOTO, YTOOLI C ITOMOIILIO
OOBLIYHOHM MTEePallMOHHOW NpOLEAYPH! BHIYNC-
JINTh MAKCUMAJTBHOE COOCTBEHHOE 3HAYEHHE } ,
KOTOPOE  SIBJIETCS] IEHCTBUTEIBHBIM YHCIIOM.
Torma B KauecTBe MepHI, OIpeAeadouIeil ypo-
BEHb COIIACOBAaHHOCTHU 3KCIIEPTOB, MOKHO MC-
MOJIb30BaTh BEJIUYUHY

_A-1  A-1

Q-1
B 3HaMEHaTese KOTOPO¥ CTOMT ClIef, MannuH
06e3 eNVHUIIBL.

Tak ornpeneneHHBII KO3(DOUIMEHT COTJia-
COBaHHOCTH OyZieM Ha3bIBaTh XapaKTepUCTUIEC-
kM. OH paBeH 1, Korma MexXIy BCeMM 3KC-
TepTaMy TpYIIIel HaOmomaercss aGCoII0THOE
corjacue, W paseH 0, eCnm pe3yabTaThl 3KC-
TIEPTHOTO OIPOCa CTATHCTUYECKU HE3aBUCUMBI.

C orOpaxkoBaHHOI Ha TEpBOM 3Tane IPyli-
TOM 3KCIEePTOB ITOCTYNAIT TOYHO TaK Xe.
OKoHYATEeNbHO TPYNIIOBas OLEHKA CTPOHUTCS
TOJIBKO JUISI TPYIITHI 9KCIIEPTOB, UMEIOMIUX CO-
IyIacoBaHHBIE MHeHMA. 119 3TOro Bce NceBIo-
BBIOOPKM OOBEAWHSIOTCS B OOHY, MO JaHHBIM
KOTOpPO¥ CTPOHUTCSI MOJIEJIb, OTpakalouias TpyI-
TIOBOE IKCIIEpTHOEe MHEHHUE. Ee U pexoMeHay-
€TCs1 MCIIOB30BaTh B MPOTHO3HBIX pacyerax.

(23)
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S9KOHOMMKO-MATEMATHYECKUE METO/ZBI

BbIBOJbI

IIpemnoxeHHbI MOAXON TIO3BONSIET CTPO-
ATh MOJEIH, B KOTOPHIX Yepe3 CYOBCKTHUBHHIE
TIPEATIOYTEHUS SKCIEPTOB OTPAXEHBI TCHACH-
LIMH, HE YCIIeBIUWE TIPOSBUTHCA B CTATUCTH-
YecKux HabmogeHusIX. Pe3yasTaTsl TAKOTO MO~
JEeTUPOBAHUA yI0OHO UCIIONB30BaTh IS pelile-
HUS CJIOXKHBIX MPOTHO3HBIX 3aJa4y COBPEMCH-

HOTo OM3Heca B CUTYaIlMsIX, KOTa OLIYIHAeTCst
HelocTaTok (pakTorpadudeckoil MHpoOpMalIvu.
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