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KOMMNAPATOPHAA MAEHTUD®UKALIUA MOAEJIN MHOITOMDAKTOPHOIO
OLEHUBAHUSA ANIbTEPHATUB C UCIMNMOJIbSOBAHUEM METOAA B3ITUHTA

[NpenioxeH ogrH M3 MOAXOIOB K PEIICHUIO 33a4l MIOCTPOCHUST MaTeMaTUIECKOIl MOAETN MHOTO(AaKTOPHOTO
OLICHMBaHMS AIETEPHATUB, KOTOPBIH 6a3MpyeTcst Ha UAESIX TEOPUU KOMTIApaTOpHO nneHtudukaunn. PaccMoTpeHst
METOJIBI €€ CTPYKTYPHOI 1 MapamMeTpuieckoil uaeHTudukanuu. CTpyKTypa MOAEITH OTIPEIesIeTCs] B paMKaX MOJTITHO-
ma Konmoroposa-TaGopa, 9To 1Mo3BoJIsieT CUHTE3MPOBATh KaK TPAJUITMOHHBIC aJUINTUBHBIE U MYJIBTUTUINKATUBHBIE,
TaK ¥ MOJEJIM MHOTO(aKTOPHOTO OLIEHUBAHUSI aJIbTEPHATUB MMPOU3BOJIBHON CI0XKHOCTH. J1J15T TOBBIILIEHNSI TOYHOCTH
MOJIeNTY TIPE/IJTaraeTcs UCTI0Ib30BaTh aHCAMOJIb MOJIETIe i, arpeTMPOBaHNE KOTOPBIX OCYIIECTBISIETCSI HA OCHOBE METO/IA
6orrunra. [1puBeneHbl pe3yasTaThl KOMITBIOTEPHOTO MONEIMPOBAHUS, TIOATBEpKAaoe 3¢(HeKTUBHOCTD OTTUCAH-
Horo nonxoa. [1pemiokeHHBIN TOIXO0 OTKPBIBAET MEePCTIEKTUBEI TTOBBIIEHUST 3 OEKTUBHOCTA U OOBEKTUBHOCTH
UIEHTUDUKALUU MOZEJIEH 3KCIIEPTHOIO OLIEHUBAHWS aJIbTEPHATHB.

MHOT'OKPUTEPHUAJIBHASA OTITUMU3AL WA, DYHKU WA TOJTE3SHOCTU, OTHOLUEHWE IMTOPSA KA,
PAHXVPOBAHUE AJTIGTEPHATUB, AHCAMBJTb MOAEJTEN

3anporoHoBaHO OJWH 3 MiAXO/iB 10 PO3B’SI3aHHS 3a/1adi MOOYI0BM MaTeMaTUYHOI Mojelli 6araToakTopHOTro
OLIIHIOBAaHHS aJTbTEPHATUB, IKMi 6a3yEThCS Ha imesx Teopii KoMmapaTtopHoi ineHTHdikalii. Po3riusHyro MmeTonm ii
CTPYKTYPHOI i mTapamMeTpryHoi ineHTUdiKa1ii. CTpyKTypa MOfesi BU3HAYa€ThCST B paMKax TojiiHomy KomMoroposa-
Tabopa, 1110 103BOJISIE CUHTE3YBATU SIK TPAIUIIiIHI aIUTUBHI 1 MYJIBTUILTIKATUBHI, TaK 1 MoJiesi 6araTohakTOpHOTO
OLIiHIOBaHHS AJILTEPHATUB NOBIbHOI CKJIaAHOCTI. 17181 MiABUILIEHHS TOYHOCTi MOJIEIi MPOMOHYETHCSI BUKOPUCTOBYBATH
aHcaMmOJIb MoJiesieid, arperyBaHHSI sIKUX 3/iiCHIOEThCSI HA OCHOBI MeTOJTy OerriHra. HaBeneHo pe3yasTaTv KOMIT IOTEpHOTO
MOZCTIOBaHHS, IO MiATBEPIKYIOTh €(DEKTUBHICTD OIMMCAHOTO TTiAXOMY. 3aIpOITOHOBAHHU ITiXiT BiTKpPUBAE TIEPCIICK-
TUBU MiJBULLEHHS €(DEKTUBHOCTI Ta 00’ €KTUBHOCTI ieHTUiKaLii MOAeIeid eKCIIEPTHOTO OL[iHIOBAHHS aJIbTEPHATHUB.

BATATOKPUTEPIAJIBHA ONITUMI3ALIA, ®YHKIIS KOPUCHOCTI, BITHOIEHHA MOPAAKY,
PAHXYBAHH# AJIGTEPHATUB, AHCAMBJIb MOJEJIEMN

One of the approaches to solving the problem of constructing a mathematical model of multifactor estimation of
alternatives, which is based on the ideas of the comparative identification theory, is proposed. The methods of its structural
and parametric identification are considered. A model structure is determined within the fragments of Kolmogorov-Gabor
polynomial, that allows to synthesize both traditional additive and multiplicative and models of multifactor estimations of
alternatives, which can have of any complication. To improve the accuracy of the model, it is proposed to use an ensemble
of models, the aggregation of which is carried out on the basis of the bagging method. The results of computer modeling
confirming the effectiveness of the described approach are presented. The proposed approach opens up prospects for
improving the efficiency and objectivity of the identification of models for expert estimation of alternatives.

MULTICRITERIA OPTIMIZATION, FUNCTION OF UTILITY, RELATIONSHIP OF ORDER, RANKING
OF ALTERNATIVES, ENSEMBLE OF MODELS
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[Ipomecc MpUHSATUS PEIIEHUIT MOXKHO ONPEIeTUTD
KaK OCOOBI BUI MHTEJIEKTYaJIbHOI YeJIoBeuYeCcKoil nesi-
TEJTLHOCTH, COCTOSIIITAIN B BEIOOPE OTHOTO WJIM HECKOJTb-
KMX BapMaHTOB pelIeHUM (aTbTepHATUB) U3 HEKOTOPOTO
umMerolerocs MHoxectna [1]. OZHUM U3 KJIIOYEBBIX 3Ta-
OB 3TOro Mpolecca SIBISIETCS OLICHUBAHKWE aJIbTePHATUB
9KCMEPTOM, T. K UMEHHO OT HEro 3aBUCUT 3(DdeKTUB-
HOCTb IIPUHSITOTO PEIICHMUSI.

AJNBTEpHATUBBI OIMUCHIBAIOTCS B (popMe MHOXECTB
Pa3HOPOIHBIX YACTHBIX XapaKTEePUCTHUK, ITPOaHATM3UPO-
BaB KOTOpPbIE 3KCIEPT JOJKEH IPEICTaBUTh CBOE CYX-
JieHHe 0 HauboJiee MPEANOYTUTEIbHOM WM MPEANOYTH-
TEJbHbIX U3 HUX [IJIS1 PEellieHUsT UMEIOLIIeiics MPoOIeMBbl.

OcCHOBHasl TUIOTe3a TEOPUU PALIMOHATBHOTO TOBe-
JICHUST 3aKJTI0YacTCsl B TOM, UYTO MHIWBUAYYM BbIOMpA-
€T aJIBTCPHATHBY, KOTOpasl JacT HAWIYJIINI pe3yJIbTar.
Teopust e TOJIE3HOCTU TPEATIOAraeT CYIIECTBOBAHUE
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XHYP3

HEKOTOpPOI 0000I1IeHHOI OLIEHKHU aJIbTepHATHUBbI, HA OC-
HOBE KOTOPO# M MPOUCXOIUT ITOT BHIOOP.

Takum oOGpazoM, mpouecc OLEHUBAHMSI, ITO HE UYTO
WHOE, KaK MPUCBOCHUE aJbTepHATUBAM HEKOTOPBIX Ka-
YECTBEHHBIX WA KOJWYECTBEHHBIX OLIEHOK C LEIbI0 UX
PaHXXUPOBAHUS MO CTETICHU TPEAMOYTUTEIBHOCTU TSI
aKCIepra.

Dopmannzanys npolecca MoJydeHUsT TaKUX OLEHOK
CTaJIKMBaeTCsl C OTPOMHBIMU TPYAHOCTSIMM, TaK KakK B
3TOM CJIy4ae ¥ OObEKTOM U CYOBEKTOM MCCIIEI0OBAHUSI SIB-
JISIETCSI AKCIEPT, UTO CYLIECTBEHHO BIMSIET HA PE3yJabTaT
MpUHATUA petieHus. M Bce e, HecMOTpsT Ha LBl psifT
HEJOCTAaTKOB, HETOYHOCTEH M CyOBbEKTMBM3MA, MHGOP-
Malusi, TIoJlydYeHHast OT DKCIIEPTOB, SIBIISIETCS TTPaKTUIe-
CKUY €TMHCTBEHHBIM UICTOUHUKOM MCXOTHBIX TAHHBIX.

H1s1 mosryyeHus 060l nHGOpMaluy OT SKCIEPTOB
HE00XOAMMO MPOBECTU C HUMU CEPUIO AKTUBHBIX WJIM MaC-
CUBHBIX 3KCIIEPUMEHTOB. DTOT 3Tl TPUCYTCTBYET B OOJTb-
IIUHCTBE TOJIXO/IOB, IPUMEHSICMbIX B HACTOSIIIIEE BPEMsI
JUTSI TIOJTyYeHUsSI MHOTO(DAKTOPHBIX OLIEHOK aJIbTEPHATUB.

PanxnpoBaHue AOMYCTMMOTO MHOXECTBA M BBIOOD
3KCTPEMAIBHOIO, T. €. HAWJIYYIIETO C TOYKU 3PEHUST Kaue-
CTBa, EAMHCTBEHHOTO PELIEHUs TaK WU WHAYE CBOIUTCS
K PELICHUIO 321a4¥ MHOTOKPUTEPUATBHO ONITUMU3AIIUN.

Cy1iecTBylonme B HACTOSIIEE BPeMsl TTOIXOIbI K pe-
IIEHWIO TAKOTO POJa 3a7au, HampuMep, TaKue Kak MeTO[T
aHanM3a nepapxuii [2] n ero oboOIIeHNe — aHAN3 CeTeil
[3], metonst ELECTRE [4], PROMETHEE [5], TOPSIS
[6], STEM [7], METOABI [TOC/IEAOBATE/ILHOM ONTUMU3ALINI
[7, 8], dyHKIIMOHATHEHO-CTOMMOCTHOI aHanu3 [7], MeTon
dopmupoBaHUsT OOOOLIEHHOTO CKAJSIPHOTO KPUTEPUs
(cBepTkHU) [9] M T. 1. TPEOYIOT OT IKCIEpTa B IBHOM BUIE
MPETOCTaBUTh MH(POPMALIUIO 00 OTHOCUTETbHOUN BaXKHO-
CTH YaCTHBIX KPUTEPUEB, XapaKTEPU3YIOLIUX AJIbTEPHATH -
BBl UJTU O 3HAUYCHMUSIX UX «BECOBBIX» KOA(MHOUIIMESHTOB.

B ominume ot aTMX MeTomOB, B paboTe mMpeajiaract-
Csl OMH W3 TIOIXOMIOB K OTpeNeIeHUI0 OTHOCUTEIbHBIX
MHOTO(AaKTOPHBIX OIIEHOK aJIETEPHATUB B Cydae, Koraa
nHdOpMaIs, TTOydeHHas OT IKCTIEPTOB, UMEET HEUMC-
JIOBOWi XapakTep, T. €. UMEIOTCS TaHHbIE TOJIBKO O Haubo-
Jiee TIPEAMOYTUTEIbHOM aJITEPHATUBE UM YCTAHOBJICHO
OTHOLICHUE YAaCTUYHOTO MOPSIKAa Ha MHOXECTBE ajib-
TEpPHATUB, KOTOPbI 0a3upyeTcst Ha MPUMEHEHUU METOoa
KoMITapaTopHoii naeHtTudukanmm [1].

JI715T TTOBBIILIEHUST TOYHOCTUA PEILIEHMS 33/Ja4u OTpe-
JIEJIEHUST CKaJSIPHBIX MHOTO(AKTOPHBIX OLEHOK ajlb-
TEpHATUB, BMECTO WCIOIb30BAHUSI OAMHOYHOU MOJETU
OlIeHUBAHUS TIpeuiaraetcst GopMrUpoBaTh aHCAMOJIb MO-
Jiesiell Ha OCHOBE NMPUMEHEHUsT MEeTOa OATTHHTA (COKP.
ot bootstrap aggregating) [10].

1. ITocranoBka 3agaun

Ilycth uMeeTcsi HEKOTOpOoe KOHEYHOE MHOXKECTBO
ansrepHaTUB X ={X,X,,...,X,}. Kaxnag u3 HUX MOXeT
OBITH OTMTMCAHA KOPTEXEM Pa3HOPOIHBIX YaCTHBIX Xapak-
Tepuctuk (axkropos) K(x;)= <kl (), k(%) 5oy km(x,-)> s
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i=1,n, KOTOpbIe MOTYT OBITh U3MEPEHBI B KOJIMYECTBEH-
HBIX LIKajax.

DTU ajlbTepHaTUBbI (BapUaHThl NECUCTBUI) MPEAbsIB-
JIAETCH SKCIEPTY, KOTOPBIN OLIEHUBAET MX C TOUKU 3PEHUS
MOJIE3HOCTH AJTsI TOCIIEYIOIIETO BbIOOpa Haubosiee mpen-
MOYTUTENbHBIX albTePHATUB MPU TIPUHITUU PELLIEHUS B
KaX10l KOHKPETHOM CUTYallMH.

Takoe oLleHHBaHKE BO3MOXKHO OCYILIECTBUTh B paMKax
TEOPUHU TI0JIE3HOCTU, OCHOBHAsl T'MIIOTE€3a KOTOPOM 3a-
KJIIOYAeTCsl B TOM, UTO MpeArnojaraercsl CyluecTBOBaHue
HEKOTOPO# CKaJISIPHOI MHOTO(DAKTOPHOI OLEHKY 0600~
LIeHHOM none3Hoctn P(x;), i=1,n A1 Kaxaoi us anb-
TepHaTUB X, € X . DTy OUEHKY ((YHKIMIO ITOJE3HOCTH)
MOXHO IPEeCTaBUTh B TAKOM BHU/IE:

P(x,.)=F[A,K(x,.)],x,.eX,i=1,n, (N

e A= (al, Ayyeens at> — KOPTEX 3Ha4YeHUi Ko puumeH-
TOB, BBIPAXAIOLINX OTHOCUTEJIbHYIO BAXKHOCTD («BEC») ISt
9KCIepTa YacTHbIX GakroposB k;(x;), j=1,m , Kotopbie
XapaKTePU3YIOT aJIbTEPHATUBLL X; € X .

3amada COCTOMT B CTPYKTYPHOM, T. €. B OTIpeneIcHUN
BUAa orepaTtopa F U mapaMeTpuyecKoil MaeHTUdUKa-
LIMM — HaxXOXIEGHUU 3HAUYCHUl KopTexa A MaremaTu-
YecKoi Monean MHorodakTopHoro oueHuBaHus (1) Ha
OCHOBaHMU MHGbOPMaLIMU TOJbKO O Haubosiee Mpeamno-
YTUTEJLHOW aJITePHATUBE JTMOO MX YaCTUYHOTO YIOpsi-
JIOUCHMSI, TIOJTy4CHHOTO B XOJI¢ aHATN3a SKCIIEPTOM MHO-
JKECTBA UMEIOIINXCS aJIbTEPHATHUB.

PelieHue sToil 3aga4m Mo3BOJIUT MPOBECTH PAHXKUPO-
BaHUE aJITEPHATUB MCXOJST U3 UX 3HAYMMOCTHU JIJIST IKC-
TepTa ¢ y9eTOM TOTO, YTO IO OTIPeIeICHIIO WIS (DYHKITNHI
MOJIEBHOCTU P(X;) BBIMOIHAIOTCS CAEAYIOLIME COOTHO-
IICHUS:

X =x; & P(x)>P(x;);

u xi~x; & P(x)=Px;), Vx,x,€X,i#j. (2)

2. CTpyKkTypHas U mapaMeTpuiecKas WieHTH()UKANus
MO/1eJT1 MHOTO()AKTOPHOTO OLEHUBAHHUS

be3 norepu oOUIHOCTU PACCMOTPUM CUTYaLUIO KOT-
Jla 3KCIEpPT Ha OCHOBAaHMM aHaIu3a MPEICTABIEHHBIX
JIBTEPHATUB TMPOU3BEN MX YIOPSNOYEHUE IO CTEMEHU
NpeanouYTuTeIbHOCTU. B obleM ciydae, ucxons us (2)
TTOJTY9WM CUCTEMY U3 1 —1 OrpaHUYCHUIL, TIe n — KOJIU-
YECTBO AJIBTEPHATUB X; .

Hanpuwmep, ma ciydaa X ={x;,x,,...,X,} 4 yCTAHOB-
JIEHHOTO OTHOUIEHUS MOPSIKA X, > X;~X; > X, MOJY4YUM
TaKYyI0 CUCTEMY OTPAaHUYEHUN:

P(x,)> P(x;) P(xy)—P(x;)>0
P(x;)=P(x)) & {P(x;)—P(x)=0. 3)

P(x)> P(x,) P(x))-P(x,)>0
B kauectBe yHUBepcaibHOU (YHKUMU MOJE3HOCTU
P(x;) B pabore IpemraraeTcsd MCIOIb30BATH IIOJIMHOM

Konmoroposa-Tabopa [11], KOTOpBIA B TPUHSTHIX BbILIE
0003HAYEHUSAX UMEET BUIL:



KOMITAPATOPHAS MOEHTU®WKALINS MOLEN MHOIO®AKTOPHOIO OLIEHVNBAHWS AJILTEPHATUB C MCI10JIb30BAHNEM METOA BSITUHIA

P(x)=ay+ Y ak,(x)+ Y, Y a,k;(x)k,(x;)+
Jj=1 J=1g=1

DN N,k (x)k, (XK, (x,) + ... (4)
Jj=lgq=1r=1

Bb10op MMEHHO MOJMHOMA TaKOTo BUIa 00YCIOBJICH
CIICITYFOIITUMM TIPUIMHAMM:

— Kak noxasaHo B pabore Konmoroposa [11] monm-
HOM (4) TIO3BOJISIET TOYHO AIMPOKCUMUPOBATH JIOOYIO
(byHKIIMIO MHOTHX TTEPEMEHHBIX;

— TIOJIMHOM COJIEPKUT B CBOEM COCTaBe KaK aJiTUTUB-
HbIC TaK U MYJBTUTUIMKATUBHBIC IMHEIHBIC TIO XapaKTe-
pusyomuM akropam K(x;) COCTaBJAOLINE U ITO3BOJLS-
eT GopMHPOBaATh HA X OCHOBE TTOJIMHOMBI JIIOOOTO BUJIA;

— YacTHbIe MOJMHOMBI, CUHTE3MpYeMble Ha OCHOBE
(4), UMeI0T TpaAULIMOHHYIO (hopMYy (AAAUTUBHYIO, MYJIb-
TUTUTMKATUBHYIO U T. 11.), @ COCTaBJISIIOIIME UMEIOT SICHYIO
MHTEPIpeTalnIo, KaK “BKJIan” TeX WJIA WHbIX (HaKTOPOB
K(x;) nmm MX KOMIUIEKCOB B 00OOIIEHHYI0O MHOTO(DAK-
TOPHYIO OIIEHKY aJIbTepHATUBHI.

Kpome TOro, ciemyeT OTMETHUTH €Ille OOHO BaXKHOE
cBoiicTBO TomHOMa Kommoropoa-Tabopa (4): mo0oit
TOJIMHOM, CUHTE3UPOBAHHBIN Kak (dparMeHT (4) sBis-
€TCsI TMHEWHBIM TIO TTapaMeTpaM A , HO B 0011eM cirydae
CYILIECTBEHHO HEJMHEWHBIM 10 MHOXeCTBY (HaKTOPOB
K(x;), T e. o Bxony.

Jlns 1esieii Haero uccaenoBaHus BbidepeM (pparMeHT
rojimHoMa (4), B KoTopoM npumeM d, =0 (Ipu HyJIeBbIX
3HAYCHHUSX XapakTepUCTUK K ;(X;) TTONE3HOCT” Jii0-
00Ii1 aTbTepHATUBBI PaBHA HYJII0) U OTPAHUYUMCS YUETOM
YJICHOB TOJIBKO TepBoro mnopsaka. Kak mokasaiu Kom-
MbIOTEPHBIC BKCTIepUMEHTHI [1], Mcrnoibp3oBaHue TaKoit
MpOCTEMIIer aaAUTUBHON MOIEIU SIBJISIETCSI B JAHHOM
cilyyae OTNpaBIaHHbBIM M3-32 OTPAHUYEHHOTO 00beMa MH-
(hopmanu MoJy4yeHHOM OT 3KCMepTa B Mpoliecce Bbioopa
ansrepHaTuB. OMHAKO 3TO HE MCKITIOUACT UCTIOIb30BAHUS
0oJiee CIOXHBIX MOJENeil C UIeHaMu BTOPOTro, TPEThEro
1 0oJiee BBICOKUX TOPSIIKOB, YIUTHIBAIOIIUX B3aUMOBIIH-
SIHUE YaCTHBIX XapaKTepUCTUK, B ciayyae, eclu yaaeTcs
TOJTY4YUTh OoJibllle MH(MOPMAIIUK OT 9KcTepTa. Bormpocht
CTPYKTYPHOI U IapaMeTpUYeCKOM UIeHTU(DUKALIUA Ta-
KUX MOJieJiecli Ha OCHOBE MCTIONb30BAHUST TEHETUUECKUX
aJrOPUTMOB M METOJA TIPYMIIOBOIO ydyeTa apryMEHTOB
MoApOoOHO paccMOTpeHbI B [12].

Takum oOpasom, 3HaueHust a; u P(x;) Oynem ompe-
JIeNISITh B paMKax hparMeHTa nojinHoma (4), Buna

P(x,)=Y ak!(x,), (5)
Jj=1

H H H H
rie K7 (x) = (k" (x,),k3" (x,) ... kil (x,)) — nopmmpo-
BaHHbIC 3BHAYCHMA YaCTHBIX XapaKTCPUCTUK aJIbTCPHATUB,
a; — 6e3pasmMepHbIe KOI(DHULIMEHTBI OTHOCHTETBHOM Baxk-
H
HOCTH HOPMHPOBAHHbIX YaCTHBIX XapaKTEPUCTHK K" (X;)
, KOTOPbI€ YAOBJICTBOPSIOT YCJIOBUAM:

a,€l0,1], j=Lm; Ya,=1. (©6)

J=1

HopMupoBaHmre 4acTHBIX XapaKTePUCTUK HEOOXOIM-
MO, TaK Kak, B OOIlleM clyyac, OHM UMCIOT pa3IMyHbIC
pa3MepHOCTb, MHTEPBaJl M3MEHEHUI U HAIllpaBJIEHUE 10-
MMHUPOBaHUSI. DTO HOPMUPOBAHKME MOKHO OCYILIECTBUTD
o ¢opMmyiie:

ko)-ke) | — —

kH X. )= 5 -=1,m
(%) o)~k (x) J

rae k;(x;) — meiicrBuTesbHOE (aOCOIIOTHOE) 3HAYCHHE
J -1 4aCTHOM XapaKTepUCTuKu; k; (x;) u k;-' (x;) — coor-
BETCTBEHHO €€ “Hauxyfliee” n Hanuydilee” 3HaYeHUS B
3aBUCUMOCTH OT HAlpaBJIeHNs! JOMUHUPOBAHUS Kk (X;) ;
o; — KoaduimeHT HemHeHocTr (o, >0 ).

Torna c yuetom (2), (5) u (7) ans cayyas x, > X, MOX-
HO 3aIrcarh:

P(x,)>P(x,) & P(x,)-P(x,)>0Vx, ,x,eX,r#s,

T. €.

P(x,)- P(x,)= ia_,k_,”(x,) - iajkf(xs) >0 (8)
nim /= =

Y[k x) =k (x)]>0, ©)
=1

~.

rae a;, j=1,m ynoBIeTBOPSIIOT yCIOBUSIM 6).

Takum ob6pa3om, MojydeHHast OT IKcnepTa MHdopma-
1IMs1 B BUJIe OTHOILLIEHUs MOPSIIKAa Ha MHOXKECTBE ajbTep-
HatuB X (Hampumep, (3)), MOXeT ObITh (popMaTr3oBaHa
B BUJIE CUCTEMBbI JIMHEHHbIX orpaHuYeHuit Buaa (9), Ko-
TOpast B CBOIO O4Yepellb OTPEAesieT BIMYKIbII MHOTO-
rPaHHUK Ha TUIIEPILIOCKOCTH (6) 1100ast TouKa KOTOPO-
TO SIBJISIETCS MOMYCTUMBIM petieHreM. ClaenoBaTebHo,
3aja4ya onpeaeseHus: KodhGULIMEHTOB OTHOCUTEJbHOM
BAXHOCTH YaCTHBIX XapaKTEePUCTUK d; SIBJISIETCST HEKOP-
pexTHoii 1o TuxoHoBY [13], Tak KaK B MICXOTHOM BUIE HE
UMeeT eAMHCTBEHHOTO peleHus. i mosydeHus: Takoro
pelLIeHUST UCXOIHYIO 3aJa4y HEOOXOAUMO PETYISIPU3UPO-
BaTh [13] myTeM mobaBiieHUs B HEE HEKOTOPOTO JOMOJTHU-
TEJbHOTO YCJIOBUSI.

B cBs3u ¢ oTcyTcTBUEM MHGbOPMALIVK, TO3BOJISIONIEH
BBIIBUHYTh OOBEKTUBHYIO THUIIOTE3Y, OIPEICIISIIONIYIO
BUJ perysipusupyouiein pyHkKuuu, B KauecTBe padoyeit
MPUMEM 3BPUCTUYECKYIO TMIIOTE3Y, YTO TOYEUHAsT OLIEH-
Ka TmapaMeTpoB MOACIN MHOTO(DAKTOPHOTO OIIEHMBAHUS
IOJDKHA HAXOOUTHCS B IIEHTPAJIbHOII 00JIaCTH MHOIO-
rpaHHMKAa [TOIMYCTUMBIX 3HAYeHU KO3(POULKMEHTOB,
OTIpeIe/IIEMBIX CUCTEMOM orpaHdeHuit (6) 1 (9).

Jns perynsipuzalliy 3ajayu, B KaueCTBEe €AMHCTBCH-
HOTo pelIeHMsl TpeaaraeTcsl BbIOpaTh YEOBIIIEBCKYIO
TOUKy [14] mIst cMCcTeMBl JIMHEWHBIX oTpaHnYeHuin (6) 1
(9). DxcnepuMeHTalIbHAs MPOBEpKa MokKasasa, 4To JaH-
HOe pelleHue 00J1a1aeT BhICOKON YCTOMUYMBOCTBIO K U3-
MEHECHUIO TPaHWII MHOTOTpaHHUKA.

YeOblllIeBCKasl TouKa, MO CYTU, MNPEACTABISIET CO-
001 TOUKY, HAXOJAILYIOCS BHYTPU 00JaCTH JOMYCTUMBIX
3HaueHuil ) koprtexa A (IIsi COBMECTHON CUCTEMBbI
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JIMHEMHBIX OTpaHUYEHUI). DTa TOYKA paBHO YKIIOHEHA Ha
HEKOTOpYyIo BeJmunHy L <0 oT n+1, TMIIEpIJIOCKOCTEi,
OTPAaHUYMBAIOIINIA # -MEPHBIM CUMIUIEKC U YKIIOHSIETCS
He Oosiee yeM Ha L OT OCTaJIbHBIX m—n—1 TUIEpIUIo-
CKOCTEIi, TJIe # — YKCJIO TIEPEMEHHbBIX, a M — KOJWde-
CTBO OTPAaHUYECHUIA.

ITockoibky Bee orpanmdeHust Buaa (6), (9), BXxomsimue
B CHCTEMY, SIBIITIOTCSI JIMHEWHBIMHU, 3a1a4y OIpeaeIeHUs
YeObIILIEeBCKO TOUKM MOXHO CBECTH K 3a1a4e JMHEHHOTO
nporpammupoBanus (JIIT) [14].

s npumepa (3) popmanbHas 3aMuch TakKoM 3agavyn
JITI ©yneT BBIMISIAETD CEAYIOLIMM 00Pa3oM:

f(a,a,,...,a,,L)= L - min

ia, [k Cey) =] (ey) [+ L20

Jj=1
ia, [k ey =k () |+ L =0
Jj=1
Z}a,[—kf(x3)+kf(xl)]+L20 w0

ia, [k )=k (x) |+ L=0

B cucreme nuneitHbix orpannueHuii (10) 3Hakm «>»
M3MEHEHBI Ha « > » ¥ PaBeHCTBO P(x;)— P(x;)=0 mpen-
CTaBJICHO B BUIE IBYX HepaBeHCTB P(x;)—P(x)=0 u
—P(x;)+ P(x;)=0. 3aMeHa 3HaKOB OrpaHMYEHUIl He
BJIMSIET HA pElIeHNe TaK KaK OHO JIEXKUT BHYTPU MHOTO-
rpaHHuKa omnucbiBaeMoro cuctemoit (10), a He Ha ero
rpaHulax.

B pesynbrare pemieHus 3agauu (10), Hampumep cUM-
TUIEKC-METOIOM, TMOJIYYUM TOUYCUHbIC 3HAUCHUSI KOpTexXa
«BECOBBIX» KOO(DOUIIMEHTOB YaCTHBIX XapaKTepUCTUK A ,
a TAKXE OTHOCHUTENBHBIX MHOTO(AKTOPHBIX OLICHOK allb-
TepHaTuB P(x;), i=1,n, BBIYMCICHHBIX HA OCHOBE A .
DTO MO3BOJISIET MPOBECTH PaHXXKMPOBaHUE aJbTepPHATUB
HCXO[IS U3 TIOJYYEHHBIX 3HaYeHU P(x;), i= I,_n .

3. cnosb3oBanne 03ITHHIA IS OBBILICHNUS] TOYHOCTH
MO/I€JI MHOTO()AKTOPHOTO OLEHMBAHNUS AJIBTEPHATHB

TOYHOCTD MOJENU SIBJISIETCSI OMHUM U3 BAXKHENIINX €€
cBOMCTB. [1OBBICUTH TOYHOCTH MOAEJIM MOXKHO TPU TO-
MOIIM MOCTPOEHUsI aHcaMOJIs1 Mofeielt, T. €. Habopa Mo-
nenei, «paboTalolMx» Hal pelleHreM OJHOM M TOM Xe
3a/a4yd. B 4acTHOCTH, MCMOAB30BAaHUE METOAA MOCTPOE-
HUs aHcaMOJsl MoJieieii OCHOBAaHHOTO Ha MPUMEHEHUU
OdarrMHra JaeT CyIIeCTBEHHO 0oJiee TOUHBIN pe3yJbTarT,
yeM TMPUMEHEHUE ONMHOYHON MOAENM Ha MMEIOIIeMCs
Habope TaHHbIX.

PaccMoTpuM MeToa OarruHra ©6osee  MoApoOHO.
IMTonobHoO TOMY, Kak ycpeqHeHHWE HECKOJbKUX HabJto-
JNEHUIl CHMXXaeT OLIEHKY OUCMepCUM HaHHBIX, TaK W
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BO3MOXXHOE CHIKCHUE TUCTICPCUN MIPOTHO3a MOXKHO O~
CTUYb MyTeM M3BJIeYEHUs] OOJIBIIOTO KOJMYECTBa IOpP-
Ui gaHHBIX (OOy4aromIMX BBIOOPOK) M3 TEHEPATbHON
COBOKYITHOCTH, TIOCTPOCHUSI TIpecKa3aTeIbHON MoIen
Mo Kaxmoil oOyuvalollleil BEIOOpKE U MOCIeaylollee yc-
penHeHue ToJyYeHHbIX TIpefcKa3anuii. Eciu BMecTo oT-
JETBHBIX 00YJaroIInX BEIOOPOK (KOTOPHIX, KaK MPaBUIIO,
BCerga He XBaTaeT) INMPUMEHUTh Mpolenypy OyTcTperna
(bootstrap) [15], KoTopasi 3akjaw4yaeTcsi B MHOTOKpar-
HOM TeHepauuu BBIOOpOK MetogoM MonTte-Kapno Ha
0a3e uMerolleiicss BHIOOPKM M Ha OCHOBE CreHepUpPOBaH-
HBIX TICEBIOBBIOOPOK TTOCTPOUTL N MOJENeil perpeccuun
fi(x), i=1,N, To cpenHuil KOJJIEKTUBHbI MpPOTHO3
fcp(x)=(f1(x)+f2(x)+...+fN(x))/N OyneT o00yagaTh
0oJiee HU3KOM nucnepcreii. DTa mpolieypa U Ha3biBacT-
cs1 6orTHTOM [15].

H71 TOBBIMIEHWS TOYHOCTA MOJECIN OIICHUBAHUS
npeaiaraeTcsi UCMojb30BaTh CACIYIONIUIA aJrOpUTM Ha
OCHOBE WCTIOE30BAHUS METOIA OITTUHTA.

1. IIyctb umeercst MHOXecTBO X ={x,X,,...,X,} CO-
CTOSIILIEE U3 /1 aJIbTePHATUB U 3a1aHO OTHOIIEHME MTOPSII-
Ka Ha 3TOM MHOXecTBe. M3 MHOXecTBa X CIyIaitHBIM
00pa3oM OTOMPAETCsA HECKOJIBKO IIOAMHOXECTB X, € X,
X,eX,.., X » € X , KOJIUYECTBO 2JIEMEHTOB B KOTOPbIX
m<n (0OIee KOJUYECTBO ITUX IMOAMHOXECTB PaBHO
C,"). Ha kaxnoMm 13 OIMHOXECTB X, ,EX, g=1p co-
XpaHsSIeTCs OTHOIIEHUE MOpsiAKa ajbTepHAaTUB YCTaHOB-
JIEHHOTO JIJIS ©CXOJTHOTO MHOXeCTBa X .

2. Ha ocHoBe kaxnoro mnoamHoxectsa X, €X,
g=1, p cTpouTCcs MaTeMaTuyeckasli MoJejab MHOrodak-
TOPHOI'O OLICHWBAHMSI ajbTepHATUB (1) B COOTBCTCTBUM
C TIOOXOIOM OITMCAaHHBIM BEIIIE. B pesynsraTte mosyda-
€M 3Ha4YeHMs1 (DYHKIMUI TOJE3HOCTH (BBIXOABI MOIEIN)
P, (x;), mist Kaxnoit ansrepHatuBbl X, € X, i=1n no
KaXIOW M3 MOJesieil TIOCTPOeHHO nexonst u3 X, € X,
g =1, p. Takum obpa3om nojyyacM aHcambJb MOJIEIICIA.

3. Haxonum cpentee 3HaueHUe GYHKIMH MONE3HOCTH
Pcp(x,-) Ul KaXIOW ajlbTepHaTuBbl X; € X , i ﬂ n 10
BCEM MOJIEJISIM COOTBETCTBYIOIIUM X s X, qg=1p (me-
ToA O3TTMHIa) no opMmyJie:

Po(x)=(B(x)+ P (x)+.ct P(x)/p, i=1n. (11)

4. [IpoBoauM paHKMpPOBaHUE aIbTEPHATUB B COOTBET-
CTBUH C MTOJYYCHHBIMU CPCIHUMU 3HAYCHUSIMU UX GyHK-
uuii nonesHoctu P (x;), i=1,n.

OXugaeTcs, 9TO Pe3yabTaT pAaHXKUPOBAHUS TTOJTyICH-
HBII MyTeM arperauvi Moaesieil (MOCTpOeHUsT aHCaMOJIst
MoJieJieil) OyieT HAMHOTO TOUHEE pe3yJibraTta paHXX1poBa-
HUATIO O,I[I/IHO‘IHOfI MOICIU IIPU TCX KC NUCXOAHBIX JTaHHbBIX.

4. IMMTAIIMOHHDII SKCIIEPHUMEHT

HAnga wmoctpaliuu paboTocnocOOHOCTU Tpeuiara-
€MOIro METOAa PacCMOTPUMM CJCAYIOLIUI abCTpaKTHBIN
npumMep.

IlycTb uMeeTcs necsiTh albTepHATHUB, KaXaast u3 KOTO-
DBIX XapaKTepU3YeTCsl CEMbIO YACTHBIMU XapaKTepUCTU-
KaMu.
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CrenepupyeM 3Ha4€HUsI HOPMATN30BAHHbIX YACTHBIX
XapakTepucTK K a (x;)= <ij (x; )> , j=1,7 ansrepHaTUB
X={x;}, i=1,10 c moMoILlbIO JaTYMKa CIy4ailHbIX YU-
ces. Bce aTu naHHbIe npeacTaBieHbl B Tabauie 1.

Takke ciaydyailHbIM 00pa3oM CreHepupyeM IOpsSIIOK
CJIeOBaHUs aJIbTEPHATUB IT0 YOBIBAHUIO MX TOJIE3HOCTH
JUIST DKCIIepTa.

TTycTh morydeHoO cieayloliee OTHOIICHNE IMHEHHOTO
TIOpsIIKa:

Xo = Xy > Xy = Xg = X5 = Xy = X = Xg =X, = Xg. (12)

B kauectBe (DyHKUMM MOJE3HOCTH aJbTEPHATUB X;,
i=1,10 BBIOEpEM ITOJTMHOM BHUA:

P(x,) = a k! (x,)+ak) (x))+...+ @,k (x;), (13)

rae a;, j= 1,_7 YIOBJICTBOPSIIOT YCIOBUSM (6).

B cootBetctBum ¢ (2), (12) u (13) nomyuum ciemyio-
IIYIO CUCTEMY IMHEWHBIX HEPaBEHCTB:
P(xy)—P(x,0)=0
P(x,))-P(x4)=20
P(xy)—P(x;)=20
P(x;)—P(x5)=0
P(xs)-P(x;)=0
P(x;)-P(x)=0
P(x))—P(x,)=0
P(xg)—P(x,)=0
P(xy)—P(x5)=0

Yoenumcsi, 4TO CyILIECTBYeT TaKOW IOJMHOM BMIA
(13), KOTOpBI «allPOKCUMUPYET» OTHOLIEHME MOPSa-
ka (12) ycTaHOBAEHHOr0 Ha MHOXECTBE aJbTepHATUB
X={x},i=110.

JIJ1s1 3TOTO HaXOAUM YEOBIIIEBCKYIO TOUKY IS CUCTE-
MBI OorpaHndcHuii (14), T. ¢. 3HaUCHUS A = <a; > , J= 1,_7
B COOTBETCTBUHU C METOJOM OMMMCAHHBIM BbillIe (cM. (10)).
Bce BrumcieHNST MPOBOIMIINCH C MCITOIb30BaHUEM TIPO-
rpaMmMHoTO cpenctBa Mathcad v.14.0.

beum TTOJTyICHBI caenymoume 3HAYCHMUST:
A = <0,10; 0,19;0,14;0,16;0,17;0,13; 0,11> u L=-0.02.

(14

Hanee, B COOTBETCTBMU € HAWACHHBIMY 3HAYCHUAMU
<a;> , j=17, no dopmyie (13) BbIUUCIAUM MOICIbHbBIC
3HaYeHUsT GYHKIIUW TTOJIE3HOCTH TS KaXKIOM U3 ajbTep-
HaTuB X, € X , T. €. P’ (x;), i=1,10. Takum 06pa3oM, Mbl
MOJYYMIIM OTHOCHUTEIbHbIE OOOOIIEHHBIE CKaJsIpHbIE
OLIEHKU aJbTepHATUB (CTOJIOEL P*(x,.) B Tabn. 1), Ha oc-
HOBAaHUU KOTOPBIX MOXHO IIPOM3BECTH WX PAHXKMPOBA-
HMe TT0 YOBIBAHMIO MOJIe3HOCTH (cTonoer; R B Tadm. 1).

CremoBaTeIbHO, TTOJYYCHHBIN TTOJIMHOM P*(x,.) co
3HAYCHUSIMI «BECOBBIX» KOIDGUIIMEHTOB A , KOTOPBIi
<«amnnpoKCUMUPYET» OTHOIEHKUE TOPsiIKa (12) cyiecTByeT.

Pasznenum mHoXecTBO anbrepHatus X ={x,}, i=1,10
Ha obyuarolriee 1 mposepodHoe. [1ycTh oOyJarolee mom-
MHOXECTBO CIEPXKUT aJIbTEPHATUBBL X, X5, Xg, X7, Xg,
Xg, Xjo,a IPOBEPOYHOE — X,, X3, X4 .

B aToMm ciyuae B coorBeTcTBUM € (12) UMeeM clieayio-
1Yo MH(MOPMALIHIO IS IIPOBEPOYHOTO IMTOAMHOXECTBA:

Z0: Xy = Xpg = X7 = X5 = X = Xg = Xy . (15)

Ha ocHoBe aT0it uHGbOpPMaLIMKY oNpeaeisieM 3HaUeHUsT
Koa(duumreHTos nosmHoma F(x;) , KOTOPbIii «anmnpox-
CUMUPYET» OTHOLIeHHEe mopsiaka (15) aHaJToru4HoO METO-
Iy OMKMCAHHOMY BBIIIEe. 3HaUYeHUsI (DYHKILIMH ITOJIEC3HOCTH
IUISL KaXKIOM M3 aJlbTepHATUB X; € X , i = 1,10, B TOM umcC-
JIe ¥ JUTS IIPOBEPOYHOTO TIOIMHOXKECTBA, IIPEICTaBICHBI B
Tabmuue 2 (ctonden Fy(x;) , a UX COOTBETCTBYIOIIUE PaH-
ru — B Tabauue 3 (croabey R, ).

J71s1 OTIEHKM TOYHOCTH TTOTYIEHHOTO PAHXUPOBAHUS
aJIBTEPHATHUB 110 OTHOLLIEHUIO K UCXONHOMY R HCIIONB3Y-
eM Koa(hGULMEHT paHTroBoii Koppeasuuu Criupmena [15]:

6‘2(Ri* _R1i)2
i=1
n-(n> =1

P, = I- 5 (16)
rie R u R, — paHru (MecTa) B HCXOJHOM OTHOLIEHUH
MopsiaKa aJITEPHATUB 1 B COOTBETCTBYIOIIMX YCTAHOBJIEH-
HBIX MOJIEJIbHBIX OTHOLLIeHUSIX Tiopsinka Z0, Z1, ... Zt ;
n — KOJMYECTBO aJIbTCPHATUB X; € X .

TakuMm oOpa3zom, aHATU3UPYS TTOyYEHHOE B COOTBET-
CTBHMM ¢ OTHOIIeHUeM nopsinka Z0 (15) pamkupoBaHue

Tab6umua 1
3Ha‘-IeHI/I${ HOPMAaJIM30BAHHLIX YaCTHBIX XapaKTCPUCTUK aJIbTCPHATHUB

K'x) | kG | KT | KT | KT | K | ) | P R
X 0,00 0,29 0,82 0,16 0,46 1,00 0,62 0,4719 7
X, 0,18 0,71 0,64 0,32 0,25 0,51 0,24 0,4289 9
X3 0,49 0,00 0,70 0,15 0,79 0,63 1,00 0,4972 6
Xy 0,39 0,60 0,62 0,58 0,48 0,46 0,83 0,5653 3
Xs 0,13 0,84 0,00 0,73 0,73 0,42 0,51 0,5242 5
Xg 0,52 0,50 0,94 0,18 0,58 0,37 0,00 0,4541 8
X, 0,68 0,59 0,79 1,00 0,00 0,53 0,24 0,546 4
Xg 0,35 1,00 0,08 0,21 0,57 0,00 0,25 0,3942 10
Xg 1,00 0,53 0,81 0,62 0,77 0,40 0,42 0,6424 1
X0 0,60 0,45 1,00 0,00 1,00 0,48 0,64 0,5883

25



letpoB K. 3., YavinvkoBa T.C., Ko63es V.B., [lem4yk B.T.

albTepHAaTUB R, MOXHO 3aMETUTb 3HAYUTENILHOE Pac-
XOXIIEHUE C UCXOIHBIM PaHXUpOBaHHeM R (cM Tabi. 3
ctonbusl R n R, ). O6 3TOM TrOBOPUT M 3HAYEHHE KO-
¢unnmenra Crimpmena p, = 0,87 (cM. Tabi. 3 cTpoka p,
croibua R ).

Bocmonb3yeMcst METOIOM O3TTMHTA JIJIST TIOBBITIICHUS
TOYHOCTH TpeajgaraeéMoil Momead MHOrohakKTOpHOTO
OLICHUBAHMSI.

Kaxk 0bU10 OTMEYEHO BbILLIE OCHOBHAS MIesT O3TITUHTA
— YCPEIHUTH HEKOTOPOE MHOXKECTBO <«IITyMHBIX» U He-
CMCIIEHHBIX MOAeAeH I CO3AaHUSI MOJCIU ¢ HU3KUM
pacxoXIeHHWeM B paMKax alpOKCUMAaIIMH.

CreHepupyeM ciydyailHbIM OOpa3oM Ha OCHOBE OT-
HolleHus nopsnaka (15) necTs HemOJHBIX OTHOLIEHU,
COIepXKaIlUX TOJIBKO TISITh AIBTEPHATUB (00111ee KOoJnde-
CTBO TaKMX OTHOLLIEHUI paBHO C75 =21):

Z1:Xg = X7 =X = Xg = Xg 3
Z2: X)) = Xy = X = X = Xy
Z3:X; = Xg =X = Xg = Xg
Z4: Xy =Xy = X7 = Xs > Xg
Z5: Xy =Xy = X7 = Xg =X}

Z6:X)) = Xg = X5 = X > X .

3ateM, ¢ MTOMOIIBIO METOIA OTIMCAHHOTO BhIIIIE, MPO-
BeleM TapaMeTPUYECKyI0 WACHTUdUKALMIO Mojeseit
MHOTro(aKTOPHOTO OLIEHUBAHUS [UISI KaXIOTOo U3 OTHO-
wenuit Z1, Z2, ..., Z6, BBIYUCIUM 3HAYEHUSI OTHOCH-
TeJIbHBIX MOJIE3HOCTE albTepHATUB UCXO/s U3 MOJyYeH-
HbIX Mozesielt (cM. Taba. 2 cronbusl P (x;), P(x;), ...,
F,(x;) ) n npoBeaeM X paHXUPOBAHME B MOPSAKE YObI-
BaHUSI 3TUX 3HAUCHU (M. Tabi. 3 croabuel, R, R,, ...,
R;). B cTpoke p, TaGnuubl 3 IPUBENEHBI COOTBETCTBYIO-
1K€ 3HaYeHUsI KOA(POULUNEHTOB paHTOBOW KOPPESILUNA
JUIS NICXOJTHOTO TTOPSIIKA aJITePHATHB R M COOTBETCTBY-
IOUIUX paHXupoBaHuil R, R,, ..., R,.

HNanee ycpenHsieM TOJy4eHHbIE 3HAUYEHMSI OTHOCH-
TEJIbHBIX MOJIE3HOCTEN aJIbTepHATUB Mo hopMyIie

6
PNACH
=1
P (x)=21
cp 1 6
M ITPOBOJIUM PaHXKMPOBAHUE aJIbTEPHATUB MCXOO5 U3 OTUX

YCPEIHEHHBIX BEJTMYMH.
IMomydeHHbIe pe3yIbTaThl MPEACTABICHBI B COOTBCT-
CTBYIOLIMX cToa0Uax £, (x;) Tabmuubi 2 1 R, Tabmn. 3.

Tabmna 3
3HAUCHMsT PAHTOB ATBTEPHATHB

R | R |R|R|R|R|R|R|R
X 7 7 6 8 5 7 10 7 7
X, 9 9 9 9 8 10 9 10 9
X3 6 2 2 5 6 2 5 2 5
Xy 3 3 3 4 3 4 4 3 3
X5 5 6 7 7 4 6 7 6 6
X6 8 8 8 6 9 8 6 8 8
Xy 4 5 5 3 1 5 3 5 4
Xg | 10 | 10 10 10 10 9 8 9 10
Xg 1 1 1 1 2 1 1 1 1
xol 2] alal2a] 73] 2]4]:2
P, - 10,87]0,84(0,93(0,75|0,87|0,86| 0,86 | 0,99

Takum o0Opa3oM, UCXOIs U3 TOJYYEHHbIX pe3yJibTa-
TOB, MOXHO CJieJIaTh BbIBOJ, YTO aHcambJib OoJiee Mpo-
CTBIX MOJIeJIel ¢ NCITOIb30BaHEM METOa O3ITHHTA JaeT
CYIIIECTBEHHOE YIIyUIlIeHUe Pe3yIbTaToOB IT0 CPaBHEHUIO C
0oJtee «TTOTHOM» U CIIOKHOI MOJIEThI0 MHOTO(aKTOPHOTO
OLICHUBaHUS MTOCTPOSHHOM Ha OCHOBE OTHOIIeHUs (15).

3akmoueHnue

PesynbraTbl KOMIBIOTEPHOTO UMUTALIMOHHOTO MOJIE-
JIMPpOBAaHUA IMOKa3ajiv, YTO IIPHU HUCIIOJIb30BaHMM OAMHA-
KOBOI I/IH(l)OpMaLII/II/I O MPpCAINMOYTUTCIIbHOCTU aJIbTCPHA-
TUB [JId 3KCIIEpTa MCTOA € MCIIOJIb30BAHUCM aHcamouIs
MoZeJieil Ha OCHOBe O3rruHra oosiee 3((HEKTUBEH MpU
MOCTPOCHUU MOAEAN MHOTro(aKTOPHOTO OLIEHUBAHUSI

Tabuuna 2
3HaueHUs GYHKITUI TTOJIE3HOCTH aTbTEPHATUB

A (x,) A(x,) P(x,) PG | PG P(x) | B | Py
X 0,4236 0,4715 0,4135 0,4531 0,4076 0,3557 0,3888 0,4150
Xy 0,3357 0,3691 0,3649 0,3958 0,3262 0,3605 0,3058 0,3537
X3 0,5966 0,5677 0,5384 0,4467 0,6108 0,5143 0,6187 0,5494
Xy 0,5936 0,5612 0,5396 0,5578 0,5858 0,5205 0,5945 0,5599
Xs 0,4807 0,4475 0,4818 0,5384 0,438 0,4411 0,4500 0,4661
Xg 0,3670 0,3865 0,4825 0,3656 0,3596 0,4741 0,3288 0,3995
X7 0,5297 0,5533 0,5472 0,663 0,5168 0,5365 0,5158 0,5554
Xg 0,3183 0,2989 0,3464 0,276 0,3296 0,4075 0,3218 0,3300
Xy 0,6594 0,6425 0,7168 0,6147 0,6682 0,7329 0,6646 0,6733
X0 0,5778 0,5593 0,6219 0,4281 0,5896 0,6203 0,5702 0,5649
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YeM METOJ TIPSIMOTO TTOCTPOCHUSI MOJICITHM, YUYUTHIBAIO-
KA BCro MHMOPMaIlMI0 00 OTHOUICHUM MOpsaKa ycTa-
HOBJICHHOTO Ha MHOXECTBe ajbTepHaTuB. CpaBHEHUE
OTHOLIEHUI TOpsIIKa MOJYYEHHBIX C ITOMOIIbIO 3THUX
mozenedd — Ry, U R, C UCXOIHBIM R’ mokasbiBaer, 4to
B TIEPBOM CJIydae KOJTMYEeCTBO MHBEPCHIl PAHTOB ajibTep-
HaTUB Xx; € X , i=1,10 paBHO yeTbIpeM (p, =0,87), a BO
BTOPOM — IBYM (P, =0,99).

CrnemyeT Takxke OTMETUTDH, YTO MCIIOJIF30BAaHNUE B aH-
cam0Jyie Majioro 4yumcjiaa MOJEEeN YXyallaeT WTOTrOBbIN
pe3ynsraT. B yacTHOCTH, IS JAHHOTO IIpHMepa IIPU MC-
TIOJIb30BAaHUM YeThIpeX M TaTu Momeneit p=0,93, a ma
Tpex — p=0,87.

ITpu noctpoeHuu aHcaMOJs1 COCTOSIIIETO M3 Moje-
Jiel, YIMTHIBAIOIIMX OTHOILIEHUS MPEATIOYTEHUS U3 TPex
ajpTepHaTUB (00I1Iee KOJTMYECTBO TAKUX OTHOIIEHUM 15T
[pUBEIEHHOro mpuMepa pasHo C: =35), aHATOTHMYHbIIH
pe3yastaT (P = 0,99 ) 6bUT AOCTUTHYT MPU UCTIOTB30BAHUU
BOCBMU CITy9aifHO OTOOpaHHBIX Mojeeil. 1 ancamoms
u3 cemu Moneneit p=0,98 , mst mectr — p = 0,96 .

B nepcriekTrBe HEOOXOAMMO TTPOBECTH UCCIETOBAHNE
3aBUCUMOCTHY TOYHOCTH UTOTOBOM MOJIEIN OT KOJIMYECTBA
YUYaCTBYIOIIIMX B aHCAMOJIe MomeIelt U MX «IIPOCTOTHI» C
1IeJIbI0 BBIPAOOTKM BO3MOXKHBIX PEKOMEHIAIINI OTHOCH-
TeJbHO BhIOOPA 3TUX IBYX MapaMeTPOB WU UX aJalTUB-
HOI HACTPOIKM B 3aBUCUMOCTU OT UMEIOLIUXCSI UCXOI-
HbIX JaHHBIX, T. €. KOJUYECTBA aJbTePHATUB U (DAKTOPOB,
KOTOPBIE X XapaKTEPU3YIOT.

TIpemnoxeHHbI B paboTe MeTOJ 1ieJIeco00pa3HO KC-
MOJb30BaTh B Clydyae KOraa O0beM MCXOMHBIX HAHHBIX
HEBEJIMK, YTO Yallle BCETO XapaKTepu3yeT CUTyalluu IKC-
TePTHOTO OLICHWBAHUS WJIN IPUHSTHS pellleHuii. B aTtom
cayJae TIpUMEHEHUe amrapaTa NCKYCCTBEHHBIX HEPOH-
HBIX CeTeil IS pellleHusI TaKOTO poma 3amad OymeT He-
3(p(HEKTUBHBIM M3-3a CYILIECTBEHHOW OrpaHUYeHHOCTHU
KOJIMIECTBA MCXOTHBIX JAHHBIX, KOTOPBIC MOTYT OBITH MC-
MOJIb30BaHBbI IJT1 UX 00YUYCHUSI.

Takke mMpencTaBIeHHBIN MOAXOA MOXHO MCITOJIb30-
BaTh I BIPAOOTKM HEKOTOPOTO COIJIACOBAHHOTO MHE-
HMSI DKCIIEPTOB, T. K. aHCaAaMOJIb MofeJieil MOXHO CTpO-
WUTh U IJIsSI OTHOIICHMIT MOPSIIKA, KOTOPHIE MOJyYeHBI OT
9KCITEPTOB, PA3IMUYHON IJIUHBI («ITOJHOTHI»), T. €. OJUH
3KCIIEPT — OJJHA MOJIEJIb B aHCaMOJIe, a pe3yJibTaT paboThl
aHCcaMOJIsT — UX COTJIACOBAHHOE MHEHME (PaHKUPOBAHUE
aJbTePHATHB B COOTBETCTBUU C UX YCPEIHEHHON IOJIe3-
HOCTBIO).
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