DOI https://doi.org/10.15407/usim.2019.01.011
YK 65.01:62-505

(1.C. ®PAHH3HIBBEPI, A-p TexH. HAayK, Npodeccop, IMaBHbIA HAy4YHbIA COTPYAHHK,
MeKayHapO/AHbIF Hay4YHO-y4eOHbIH LIeHTP HHMOPMALIMOHHBIX TEXHOAOTHHA U cucTteM HAH YKpauHbl
1 MOH YKpauHbl, npocrn. AkagaeMuka lyuikosa, 40, Kues 03187, YKpaHHa,

fainzilberg@gmail.com

MOAHPHIIHPOBAHHBIA METO/1

ONTHMA/IbHOH OCTAHOBKH B 3AAYE

NOC/IEAOBATE/IBHOIO AHA/IH3A A(IBTEPHATHB

TIpednoscen memood, 0600warOUWUil KAACCUHECKYH) NOCMAHOBKY 3a0adi ONMUMANbHOLU OCMAHOBKY NPUHAMUS peuleHull npu
n0CAe008aMENbHOM HPOCMOMPE PAHICUPOBAHHBIX ANIMEPHAMUE 8 CAYHALIHOM nopadke. OmauvumenvHas 0coOeHHOCHb Memooa
coCMoUm 6 mom, Ymo NPAGUAbHbIM CHUMAEMCS pelleHle 0 NOS8AeHUU NpemeHOeHma, Komopbli N0 HeKOMOopoMY Kpumepuro
(cynepkpumepuro) omauuaemcs om adcoamHoe0 audepa He 601ee Yem Ha 3a0aHHYI0 8eAUHUHY YCIMYNKU.

Karouesvie crosa: anrbmepHamued, OnmumdaibHas 0CMAaHoeKa, 6epoamHOCMb NPABUNbHOC0 PeULeHUA.

BBeaenue

Ha coBpemeHHOM 3Tarie pa3BUTHS OOILIECTBA I10-
BBIIIAETCS 1I€HA OLIMOOYHbBIX PEIICHUI B pa3inyg-
HBIX cpepax npodecCuoHaNbHON AEATEIbHOCTU 1
B MOBCEIHEBHON XM3HNU YeaoBeKa. HenpaBuibHO
YCTaHOBJICHHBIM MEAUIIMHCKUNA IUarHO3, PUCKO-
BaHHOE B3SITWE KPEAUTOB WM BJIOKEHUSI UHBE-
CTULIMIA, HECBOEBPEMEHHO OOHApyXXEHHOE aBa-
pUIiHOE COCTOAHUE 000PYNOBaHUs — 3TO JAJIEKO
HE TIOJIHBIA MepeYeHb HEMPABUJILHBIX PEIIEHUN B
MEIUIIMHE, SKOHOMUKE U TEXHUKE, HeraTUBHbIE
MOCJIEACTBUSI KOTOPBIX XOPOILIIO U3BECTHHI.

Teopuss nmpuHATUS pelleHUid o0ecreYrnBacT
Hay4yHO OOOCHOBAaHHBIM ITOAXOJ K BBIOOpY JIyd-
IIETO, B HEKOTOPOM CMBICIIe, BaphaHTa MOBE-
IIEHWsSI B YCJIOBUSIX HemoJHOI mH@opmauuu [1].
BaxxHocTh HaydHOTro Moaxoja O0yCJIOBJICHA TEM,
YTO pelIeHUs, KOTOpbl€ YEJIOBEK IPUHUMAET
JIMIIIb HA OCHOBE CBOEI MHTYULIMU, HE BCeraa pa-
LIMOHAJIbHBI.

MoxHO c¢opMyIMpoBaTh TaKuWe€ OCHOBHEIE
MIPUHLUITEI TEOPUU MPUHATUS PEelleHUI KaK Ha-
YYHOM JUCUMIIIMHGEI [2].
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= 3ajaya NPUHATUS PeUIEeHU BOZHUKAET B
CUTyalUsIX, KOrJa eCTb He MeHee ABYX BapuaH-
TOB Pa3BUTHUS COOBITUM (aJIbTEPHATUB).

=  WneanbHbIX pellieHUI He ObIBaeT: BLIOOD
KaXI0i M3 BO3MOXHBIX aJlbTEpHATUB MOXKET
MPUBOJAUTD K ONMpPeaAeSeHHBIM MOTEPSIM (PUCKY)
auua, npuHuMarouero pemenue (JITTP).

= Teopus NpUHATUS pelIeHUI oOecneurnBaeT
BbIOOp aJIbTEPHATUBBI, KOTOpass MUHUMU3UPYET
BO3MOXHBIA PUCK.

=  MaremMaTuyecKuit MeToM, peanu3yoiini
CI0CO0 MUMHMMM3ALIMU PUCKa, 1OJKEH COOTBET-
CTBOBATb BHEIIHEN CUTyallul, B KOTOPOU Mpu-
HUMaeTcs pelieHne, u npeamnoureHusm JITTP, B
YaCTHOCTH, €0 CKJIOHHOCTHU PUCKOBATh.

B onHux ciayyasix 3agaya MOXET ObITh CBe-
JleHa K TMOMCKY Jyylllell ajJbTepHaTUBbI MO CO-
BOKYMHOCTU KPUTEPUEB U TOI/AAa €€ pelleHue
OCHOBBIBA€TCSI HA METOJaX MHOTOKPUTEpUaJIb-
Hoii ontumMmu3zauuu [3]. B apyrux amekBaTHON
MOJIEJIBIO 3a1a4UU SIBJSIETCSI IPUHSITUE PELIeHU I
B YCJIOBUSIX KOH(JUKTA B MPEANOJOXKEHUN aK-
TUBHOTO MPOTUBOAEHCTBUSI MPOTUBHUKOB, U
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Torja OINTUMAaJbHasi CTpaTerusi OCHOBBIBAETCS
Ha Teopuu urp [4].

Ecnau e mpuHSITUE pellleHU OCYIIECTBIsET-
Cs B TaK Ha3bIBAEMOIl uepe ¢ npupodoii, KOTopas
paBHOJAYIIHA K TIOCJEACTBUSIM TPUHUMAEMbIX
pellIeHnii, TO BEIOOP ONTHMMAJIbHOM ajlbTepHAaTH-
Bbl OCHOBBIBAETCS Ha METOJaX TEOPUU CTaTUCTH-
YECKUX pelIeHuii (pelieHusl B YCJIOBUSX prUcKa U
HeoIpeneJIeHHOCTH) [5].

CylecTByeT Kjaacc MpaKTUUEeCKU BaxKHbBIX 3a-
na4, korna JITIP nMeeT BO3MOXHOCTb JIMIIb MO-
CJIEI0BATEbHO aHATU3UPOBATH BO3MOXHBIE aJlb-
TEPHATUBBI, KOTOPbIE MPEABIBISIOTCS B Ciydyaid-
HOM TOpsiJIKe.

MeTon oONTHUMAalbHOW OCTAHOBKM [6—9] —
OJIMH M3 MU3BECTHBIX TMOJAXOJ0B K PEelIeHUI0 Ta-
KMX 3ala4, KOTOPBIH IO3BOJISIET OMpPEaeIuTh
HaWIy4YllUii B HEKOTOPOM CMBICJIE MOMEHT Bpe-
MEHHU, KOrjaa cjieayeT MPUHSITh OKOHYATEIbHOIO
pellieHue.

Taxkas 3amauya, Kotopast B PyCCKOSI3bIUHOM JIu-
TepaType Mojy4yusia Ha3BaHUe 3ajiaya O pasdopuu-
6oii Hesecme [10], a B aHITIOS3BIYHOM — Secretary
problem [11], Bo3HUKaeT, HaNpuMep, B CJeaylO-
LIMX CUTYaLIUSIX:

" [IOMCK KaHJaujaTa Ha BaKaHTHYIO JOJIXK-
HOCTb MO pe3yjbTaTaM I0CJea0BaTeIbHOTO
KaCTUHTA;

= BpIOOp MecTa MAapKOBKM WJIM 3allpaBKu aB-
TOMOOWJII Ha JOpoTe C IBUXEHUEM B OJJHOM Ha-
MpaBJIeHUN;

= [IPUHSATUE PElLIeHUsI O HauOoJiee TpUBIIeKa-
TEJbHOM OaHKe JUISl TMOJydeHUsl KpeauTa, TOUCK
KBapTUPBI JUISl apeHbl B OOJIBILIOM TOPOJe WU
OTIIEJIbHOTO TOBapa Ha pbIHKE.

CIUCOK ITOJOOHBIX TPUMEPOB MOXKHO OBIIO ObI
MPOJIOJIKUTD.

Okazajiochb, YTO ONTUMAJIbHBI MOMEHT OCTa-
HOBKM JUJISI TIPUHSITHASI OKOHYATEJIbHOTO PELIEHUS
MMEET BJIETaHTHOE MaTeMaTuyecKoe 000OCHOBaHUe
[10, 11] — mpaBUsIO mpuduams cemb NPOUEHMOE.
HokazaHo, 4TO He3aBUCUMO OT OOILero yucia
MPeTEeHIEHTOB BepOSITHOCTh BHIOOPA HAWIYUILIETO
U3 HUX OyZIeT MaKCUMaJibHa, €CJId MOocJie MPOCMO-
Tpa 37 NpoLEeHTOB OOIIEro Yucjia BApUaHTOB BbI-
Opath TOro U3 KaHAUIATOB, KOTOPbIA OyIeT ayuliie
MPeabIIYIIUX.

IocraHoBKa 3ada4H

TpaauiimoHHas MOCTaHOBKA 3a1a41 ONITUMAJIbHOM
OCTAHOBKM MTPUBOAUT K TAKOMY PELICHUIO B ITPE -
noJyioxenuu, uyro JIITP uHTEepecyer camblil J1yd-
WA BapuaHT U3 BCeX KaHAuAATOB. Bo3HMKaer
BOIPOC: KaK U3MEHUTCS ONTUMaJIbHAs CTpATErusl
MPUHSTUS PELIEHUIA, €C/IM HECKOJbKO MOAUbU-
LIMPOBaTh MOCTAaHOBKY 3a/llaud W JIOMYCTUTh 3a-
JAHHYIO YCTYIIKY Ha KauecTBO BbIOMpaeMoOii ajib-
TEPHATUBBI.

MHbIMU cioBaMM, KakK U3MEHUTCS MOMEHT
ONTUMAJIBHON OCTAHOBKM M Kakasl Mpu 3TOM Oy-
JIeT BEPOSITHOCTD BbIOOpA MpeTeHAEHTA, KOTOPBII
110 HEKOTOPOMY KPUTEPHIO (CyMEepKPUTEPUIO) OT-
JIn4aeTcs: oT abCOIIOTHOTIO Juaepa He 6oJiee yeMm
Ha 3aJIaHHYIO BEJTUUKHY.

Ilenp crtatbu — wucclienoBaTb BO3MOXHOCTHU
MOJIM(PUIMPOBAHHOIO MeETOJa OINTUMAJbHOM
OCTAaHOBKH Ha OCHOBE CTAaTMCTUYECKOTO 3KCIIE-
pUMeEHTA.

TpaaHLHOHHBIH METOA ONTHMAAbHOH
OCTAHOBKH

[Ipexxae yeM HemocpeaACTBEHHO MepeXOanTh K pe-
LIEHUIO TTOCTABJICHHON 3a1a4u HAIIOMHUM HEKO-
TOpBIE AETAIN KIACCUUECKOM IMTOCTAHOBKU METOIA
ONTUMAJIBHOM OCTAHOBKHU.

ycts D = {d, ..., d,} — KOHe4YHOE MHO-
KECTBO JIMHEMHO YHOPSAOYEHHBIX (paHXKu-
POBaHHbBIX) aJIbTEPHATUB, IS KOTOPBIX BbI-
MOJIHSIETCS TPaJAMLIMOHHOE YCJIOBME TpaH3U-
TUBHOCTH: eciu d, >d, u d,»d, T10 d ~d,
Y i, J, z € [1, N], npuyeM ABYyX ONMHAKOBBIX aib-
TEPHATUB HET.

Homnyckaetcs, uto JIITP 3apaHee He U3BECTHBI
KayecTBa aJbTepPHATUB d,,..., d, , HO Ha OCHOBE
SKCIEPUMEHTA OH MOXET B CIYYaliHOM IOPSIIKE
OLICHMBATb aJIbTEPHATUBBI U OTNPEIETUTDb aJlbTep-
HaTUBY, KOTopasi MMeeT IIpeuMyllecTBa Tepen
MpeabLIyIIIMMU.

Ha xaxmom n-Mm 11are IocjieqoBaTeIbHOTIO
npocmotpa (n = 1, 2, ..., N) JIIIP moxeTr npu-
HSATh OJHO W3 JIBYX PELICHWI: Hasceeda OTKIIO-
HUTh OYEPEIHYI0 n-}0 allTepPHATUBY U IepeiTu
K TIPOCMOTPY CJECAYIOLIEH WU Xe OCTAHOBUTHCS
W MPUHSTH OKOHYATEJIbHOE pelleHue O BbIOOpe
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n-1 aJITepHaTUBbI, HE MMPOCMaTPpUBasi OCTaJbHbIE
N-n IpeTeHIeHTOB.

Crparerusi ONTUMAaJbHOIO PEIICHUsI COCTOUT B
ToM, yTo JITTP OTK/IOHSIET TepBbIC 7 MPETEHICH-
TOB (7 < N) HE3aBUCUMO OT MX Ka4eCTB, a 3aTeEM B
KayecTBe JIydlleil MpU3HaeT MepByI0 U3 ajibTepHa-
THUB, KOTOpasi oKaszajach Jydllle TPOCMOTPEHHBIX
paHee. JlJist TOro 10CTaTOUHO OINPENEIUTD JInaepa
d Ha uHTepBasie pocMoTpa [ 1, 7] ¥ NPUHATH OKOH-
yaTeJIbHOe pellleHue, KaK TOJbKO Ha MHTepBaje
[+ 1, N] Haiinetcs ansrepHatusa 4, > d, (puc. 1).

ITockosibKy anbTepHATUBBI MPOCMATPUBAIOT-
cs B CIy4yailHOM MOpSAKE, T.e. PABHOBEPOSTHbI
Bce N! nmepecTaHOBOK, KOTOPbIE 3a/1al0T NOPSIA0K
MPOCMOTpa aJibTEPHATUB, TO Ha KaX/IOM IIare
n=1, ..., N BeposTHOCTb MOSIBJICHUS] HAUJTyUllIei
aJIbTepHATHBBI paBHa

B=t. (1)

MaremaTrueckasi MOCTaHOBKA 3aJa4u COCTOUT
B OIpeeieHN TaAKOro HoMmepa Imara e [1, M|,
Ha KOTOPOM cJie/lyeT MPUHSTh OKOHYaTeJbHOE pe-
1IeHre, YTOObl MaKCMMU3UPOBATh BEPOSITHOCTD
P> P BbIOOpa HaWITy4IIEN aTbTEPHATUBBI U3 BCEX
N BO3MOXKHBIX, T.€.

t =argmax P(d, - d,),j=1,.,N. (2
1<t<N
Vj#t

WHTYUTUBHO MOHSATHO, YTO €CJIM YUCJIO F Ma-
JIEHbKOE B CPaBHEHUHU C N, CKOpee BCEro HauIyy-
111as1 aJITepHaTHBA TOSIBUTCSI HAa MHTEpBaje [r, N].
HpyruMu cioBamMu CyLIECTBYET OOJIbIION PHUCK,
yro JITIP emie He BCTpeTUI JyYIIIyIO aJlbTepHATH-
BY. Eciiu ke ocTaHaBIMBaThCSl CIIMIIKOM MO3IHO,
OTBeprasi Bce aJisTepHaTUBbI Ha UHTepBaje [1, 7],
TO TIpU cauIIKoM Oosbiiom uucie » JITTP mpo-
JIOJKaeT XIaTh JIyYIIyl ajJbTepHaTUBY, KOTopast
VK€ OTBEPTHYTA.

TakuM o00Opa3oM, oOITUMaJbHasA CTpaTerust
MpearoaraeT onpeneJeHHbli 6alaHC MEeXTy He-
JIOCTaTOYHBIM U YPE3MEPHBIM MTOMCKOM, a 3HAUMT,
BEpOSITHOCTb P 3aBUCHUT OT BbIOOpA yurca 7.

P=P(r).
B pa6ote [11] npeacraBieHO aHATUTUYECKOE BbI-
paXkeHue IJIs1 BepOSITHOCTH P(r) , KOTOpoe nMeeT BULL

r—1\<&% 1
£ :(Tj P — 3)
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AnbTepHaTUBBI
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OcraHoBKa, ecmu d, = d,

Puc. 1. Unnoctpaniyst TpaAUuIMOHHOTO MeTO/a OITHU-
MaJbHO OCTaHOBKU

Ecnu BBecTn 0003HaUYeHUSA

. r . n
x=lim— un t=1lim—, 4)
N—wo N N—ow N
TO cymMma, ¢urypupyomas B (3), npeacraBisieT
co00Oil pUMMaHHOBCKOE MPUOJIMXKEHNE WHTErpa-
Jia, T.e.

P(r)>x] ;dt = xlog(x). (5)

3HaueHue X, MaKCUMU3UPYIOLee 3Ty BeJUUYHU-
HY, JIETKO HAaiTU, IPUPaBHIB K HYJIIO MPOU3BO/I-
Hyto P (r) IO X ¥ HAWTU KOPEHb X" TMOJIy4EH ~ITO
ypaBHeHUs. HeTpynHo yoenuThcst B TOM, YTO

X =-, (6)

rae e — 2,71828 — ocHOBaHUE HATYyPaJILHOTO JIO-
rapucdma (yucio Henepa).

Ortcloaa Kak pa3 U clieflyeT, YTO MOMEHT OITU-
MaJIbHOM OCTaHOBKU ¢*, MAKCUMU3UPYIOIINI Be-
POSITHOCTb BbIOOpa HaWIydllel ajibTepHATUBBHI,
MpUOIU3UTENLHO oOInpeaeaseTcs kak 37 mpo-
LIEHTOB o011ero unuciaa N ajabrepHaTUB, a BEpoO-
SITHOCTBb P TOTO, YTO Takoe pellieHue OyaeT Ipa-
BWJIbHBIM, paBHA

P~0,37. (7)

CyllecTBYIOT M Ipyrue MOAXOAbl K aHAJIATH-
YEeCKOMY OIpeIeIeHNI0 ONTUMAaJbHOTO Imara ¢
OCTaHOBKMU, YIOBJIETBOPSIOIIETO YCIOBUIO (2).

PaccmoTpuM KpaTKo OOWMH U3 TaKUX aJbTep-
HATUBHBIX METOMIOB OIpEIeAeHUS ', HECKOIBKO
YIIPOCTUB CXEMY JI0KA3aTeIbCTBA, ITPEIJIOKEHHYIO
B padore [10].

Bsenem o003HaueHMe caydaiiHbIX COOBITUIA:

A — JITIP BBIOpas HaWJIy4IIYIO ajJbTepHATUBY
u3 MHOXecTBa D = {d , ..., d,} BOSMOXHBIX;
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B, — JIIIP BbIOpast TEKYILYIO albTEPHATUBY Ha
-M 11are, mpeanoJiarasi, YTo OHa OCTAHETCsI Hau-
JIyJllen najee;

B, — JITIP OTBepr TeKyIUyIO alsTepPHATUBY Ha
f-M l1l1are, Tpejrosaras, 4ro Hawiyuyllias BCTpe-
TUTCS Jajiee.

[ns onpenefeHus: oNTUMaIbHOK CTpaTeruu,
KoTopasi obecrieyrBaeT Ha0OJIbIIYI0 BEPOSITHOCTh
P = P (A) , paccMOTpUM JiB€ YCJIOBHbIE BEpO-
SITHOCTU:

= g, = P(A|B,) — BepOsITHOCTb TOTO, YTO TEKY-
111281 aJbTepHATMBA Ha 7-M 111are He TOJIbKO JIyyllle
MpeIbUIYIIMX, HO W JIydlllas CPe/iu BCeX ajibTepHa-
TMB MHOXecTBa D = {d , ..., d,};

=, = P(A| B,) — BeposITHOCTDb BHIOpATh HAWITYY -
LIYIO ajlbTepHATUBY U3 MHOXecTBAa D={d ,..., d,},
eciu Ha t-M 1are JITTP oTBeprHeT Tekylyto aib-
TEpHATUBY (XOTSI OHa OKaszajach Jydyllel cpeau
MNpeablIyIIMX) B NPEANOJOXKEHUU, YTO HAauMHas
co caenytouiero ¢+1-ro mara JITTP O6ynet ucnosib-
30BaTh ONTUMAJILHYIO CTPaTeTHIO.

O4YeBUIHO, YTO ONITUMAJIbHAS CTPATErs Ha 1-M
1are TpearnojaraeT BEIOOp TEKYIIIei abTepHaTh-
BBI, €CJTM OHA JIyYIIle TIPEIbIIYIITAX U BBHITTOTHSIET-
S YCIIOBHE

g >h. @®)

1

Ha ocHoBe MeToma TMHAMWYECKOTO IIpOTrpaM-
MUWPOBaHUs HETPYAHO NoKa3ath [10], uto

_r. )
&=y

B camom nene, mycth BHavazie ¢ = N, t.e. JITIP
HaXOAUTCS Ha TTocjieiHeM N-M 11are, a 3HaYuT, BCe
npeabiayie N —1 aJbrepHaTUBBI OTBEPrHYTHI. B
5TOM CJIy4yae ONnTUMaJIbHasl CTpaTErus OUeBUIHA:

= BpIOpaTh N-10 aJIbTEpHATUBY, €CJIM OHA JIy4Ille
OpeablIyrX (1eIb 3a1a49u TOCTUTHYTA);

= OTBEPrHyTh N-10 ajibT€pHATUBY, €CJIM OHa
He Jiyuyuie mnpeabiaymux (1eiab 3aja4yd He J0-
CTUTHYTA).

[ToHsITHO, YTO eciM Ha TocjeaHeM 1are (mpu
t = N ) anbTepHaTHBa Jy4Yllle MPeAbIIyIIUX, TO OHA
U camasi Jiyylllas, T.e. BEpOSTHOCTb JOCTUXKEHMUS
e paBHa g, = 1.

OnpenenuM Terepb 3HaYeHWE g, Ha IHare
t = N - 1. BepoATHOCTb g, , O3HAYaET, YTO allb-
TepHatuBa, Kotopyto JITTP npusHan aydiieir Ha

N - 1 mare, He TOJIBKO JIy4IIle TIPESAbIIYIITNX, HO U
camas Jiydiias (ciyyaitHoe coobitue G ).

[TocKoNBbKY aHaIn3 ajabTepHATUB MPOMCXOIUT
B CJIydallHOM TIOpSIIKE, TO B COOTBeTCTBUM ¢ (1)
BEPOSITHOCTY TOSIBJICHUSI HAWIYYIlIei aJbTepHa-
TUBBI Ha JIIOOOM IIare OIMHAKOBBHI:

P(G) == P(Gy )= P(Gy) =

Takum oO6pa3oM, BEpOSITHOCTD MOSIBJICHUSI HAK-
JIy4dIieid aJbTepHaTUBLI HA N-M 11are paBHa 1/N.
Orcioga cienyeT, 4To eciu Ha N -1-M 1Iare ajab-
TepHATUBa OKa3ajach Haujydllell B CpaBHEHUU
CO BCEMU TpPEAbIIYIIUMU, TO YCIOBHAsI BEPOSIT-
HOCTb OCTaThCSl HaWJlyyllleil u ganee (T.e. ObITh
JIydlille ajJlbTepHaTUBBI Ha cienytoiieM N-M 1are)
orpezensieTcs Tak:

1 N-1
gy =1-Gy=1l-—=——
N N

JIBUKEeMCs ajiee M BBIYMCIMM 3HaYeHUEe g Ha
ware ¢ = N - 2, T.e. YCJIOBHYIO BEPOSTHOCTD &,
TOTO, YTO ajbTepHATHBa, KOTopas Ha mare N - 2
Npu3HaHa Jy4ylle MpeablAylInX OCTAHETCS JIyd-
1€} U Ha CIIeyIoIIMX ABYX LIarax.

[MockonbKy ciyvaitHbie coObTusa G, 1 G, He
COBMECTHBI, TO MO (DOpMYJIe CIOKEHUSI BEPOSITHO-
CTEN UMEEM

N
IIponomxast paccykaaThb aHaJIOTMYHBIM 0Opa-
30M, JIETKO MOKa3aTh, YTO
8= ﬁa ( 1 0)
T.€. BEPOSITHOCTD g, IMHEHO BO3PACTAET C POCTOM 7.
BepHemcs Teniepb K BEPOATHOCTH /1, KOTOpas
MpeacTaBiIsieT COO0M BEPOSITHOCTh JOCTUKEHUS
Heau (BbIOpaTh HAMJTYYIIYIO aJITEpHATUBY), KOT-
Jla Ha 7-M 11are ajJbTepHaTMBa OTBEPrHYTA, a Jajiee
JIITP neiicTBYyeT IO ONTUMAaJIbHOM CTpaTeruu.
Hcnonb3ysi TEXHUKY IMHAMUYECKOTO MpOorpam-
MHUPOBaHUS MOXHO noka3arth [ 10], yto

I 1 N-2
2 _1_[P(GN_1)+P(GN)]_I_[W+_:|_T

t(1 1 1
N\t t+1 N-1)>
T.€. BEJIMYMHA i, MOHOTOHHO YOBbIBA€T C POCTOM 7.
M3 Boipaxenuii (10) u (11) HemocpeacTBEeHHO
CJIEMLYET, YTO PABEHCTBO g = h, MOCTUTAETCS TIPH
BBIMOJIHEHUH YCJIOBUSI
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1 1 1

V1 (12)

r t+1
KOTOpOE omnpeessieT TOUKy T onTuMaabHOM ocTa-
HOBKH (puc. 2).

Ha ocHoBaHuu ycinoBus (12) jerko rnokasatb,
yTo npu N > 100 TOYKy ONTUMaTbHOW OCTAaHOBKA
OIPEEIISIET COOTHOIIEHUE
N

T:—a
e

KOTOpOE COBITaJlaeT C paHee IOJYyYEHHBIM BbIpa-
KEHUEM.

Cnenyer oOpaTuTh BHUMaHKWE Ha BaxKHOE CBOM-
CTBO 3afauyM OINTHMAJIbHON OCTAHOBKU. 3apaBbIi
CMBbICJI HaTaJIKMBAET Ha MBIC/Ib, UTO 11IaHCHI BEIOPATh
caMylo JIy4dllIylo aJbTepHATUBY HEM3MEHHO YMEHb-
LIAIOTCST TIPY BO3pacTaHUU OOIIEro YMCIa MpeTeH-
JeHTOB N. DTOT (haKT HEMOCPENCTBEHHO CJeayeT
13 hopMyJibl (1), B COOTBETCTBUM C KOTOPOIi BHIOOD
Jmaepa Hayran rpu N = 100 ipeTeHIeHTax JaeT Bee-
'O JIMIIIb OAMH IIAaHC yragaTh, a eciu N = 1000, aToT
mIaHc cHmkaeTcs yxe 1o 0,1 mpoieHTa.

B TO Xe Bpemsi, mpuMeuaTeabHO, YTO UCITIOb-
3ysl CTpaTEeTUIo ONTUMATbHOM OCTAHOBKU BEPOSIT-
HOCTb ycriexa P = 37 mpolieHTa Tpu BbIOOpe Jyd-
mero kauauaarta u3 N =100 npeteHaeHToB. M 3Ta
BEpPOSITHOCTh ocTaeTcss P = 37 mpolieHTa U TIpu
N=1000, u ripu apyrux 3Ha4YeHUIX N.

DTOT (hakT eile pa3 MOATBEPXKAAET KPHLIATYIO
(dpazy, uTO «HayKa HauuHaemcs mam, 20e 3aKaAH4U-
saemcs 30paewlil CMblca»

Moau(dHUHPOBaHHbIA METO
ONTHMAAbHOH OCTAHOBKH

B cootBetcTBUM ¢ (2) KJlaccuyecKasl TocTaHOBKa
3a/laud ONTHUMAaJIbHOM OCTAHOBKU CTaBUT CBOEH
LIeJIbI0O MAaKCMMU3UPOBATh BEPOSITHOCTL P rowuc-
Ka caMoli JIydllleil aJlbTepHATUBbI U3 KOHEYHOTO
MHOXecTBa D={d ,..., d,} v 1aeT U3A1IHOE MaTe-
MaTHYECKOEe pellieHre 3TOM 3a1auu pu MoCIea0-
BaTeJILHOM IMPOCMOTPE AIBTEPHATUB B CIIy4aliHOM
TTOPSIIKE.

B T0 e BpeMs B psime TIPUKITaTHBIX 3a1a9 1IeTh
BbIOpaTh caMylo JIy4Ilyl0 ajJbT€PHATUBY MOXET
oKazaTbCsl M30BITOYHON. [locTaTouHO mpenso-
SKUTB ONTUMAaJTBHYIO CTPAaTernio, KOTopast TPy Mo-
cJIeoBaTeIbHOM MPOCMOTpPE albTEPHATUB B CITy-
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Puc. 2. OnpenenieHre TOYKA ONTUMATBHON OCTAHOBKY TI0
yCIoBMIO g, = A,

YaHOM TTOpsIIKE 0OECIIEUUT BHIOODP aJbTepHATHU-
BbI, KOTOPAsI JIMIIb OJIN3KA K cCaMOIA JIydIlIeii.
[IpeamonoxuM, 4TO KaxXKayio U3 aJETepHATUB
d, ..., d,, XxapakTepusyeT COBOKYITHOCTb KPUTEPU-
eB X, ..., X,. EC/IN IOMyCTUTB, YTO [/Ist KPUTEPUEB
BBITOJIHSIETCS] YCJIOBUE HE3aBUCUMOCTH IO TIpe-
nouyTeHUusIM [12], To 119 cpaBHEHUS aJIbTepHATUB
MOXHO MEPEUTH OT YACTHBIX KDUTEPUEB X, ..., X,
K CYIIEpKPUTEPUIO B BUIE aNIUTUBHOMN CBEPTKU

¢
x° =Zakxk, (13)
k=1

I1ie a, — BECOBbIE KOO(MHUIIMEHTBI, XapaKTepU3y-
f0111M€ OTHOCUTEIbHYIO BaXXHOCTb k-TO KpUTEPUSI
X, B CynepKpuTepuu x’.

[Tpy OTCYTCTBMM OOBEKTUBHBIX OOOCHOBAHUWIA
00 OTHOCHUTEJIbHOM BaKHOCTH KPUTEPUEB X, ..., X,
BecoBble KOG duimentol a,, k =1, ..., O MOX-
HO ornpeneauTb Ha ocHoBe MeToaa Caatu [13] o
Tabu1IaM TapHbIX CPABHEHU, MPeCTaBICHHBIX
9KCTIEPTAMU.

HoryctuM terneps, 4to uesib JITTP BeiGpars anb-
TepHaTuBy d €D, KOTOpasi MO CyNepKpUTEPUIO
x°(d") oTIMuaeTcs OT Hawyulleil anbTepHaTH-
BBl d* € D He GoJibllle, YeM Ha 3aJaHHYIO YCTYIKY
A > 0. IpyrumMu cjioBaMH, IIOCTaBUM 3a1ady Haii-
TU TAaKOW ONTUMAJIbHBIN 1IAT 7 TIOCJIET0BATEBHO-
ro MPOCMOTPa aJIbTEPHATUB d , ..., d,, HA KOTOPOM
OyzeT obecrieueHa MaKCUMaIbHAsI BEPOSITHOCTD P
BbIOOpa ajJbTEPHATUBBI, KOTOpasl yIOBJIETBOPSIET
YCJIOBUIO

0

X(d)-x"(d")| <A, (14)

ITockombKy aHAMTUYECKOE OIpeNeicHNe OITH-
MAaJIBHOTO I11ara #* B TAKOM TIOCTAHOBKE CTAJIKMBACTCSI
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M N
Delta(%)

Range: From [100)z] To 200 }3]

Optimal Stopping
Sl

[ ] Default

KonwyecTteo anemeqTos ; 100
lDeneta: 2%

Konwuecteo skcnepumentoe: 100
ONTMManeHaA TouKa ocTaHoBKK 35

JKCNEpUMEH

THE1
INEMEHTEI

MakcuManeHsIi snemeHT ;199
MaKcuManeHBIR 3NeMEHT 0o Todky ;154

¥nayHan noneimea!

JKCNEpUMEH

TH2
INEMEHTEI

MakcuManeHsIi snemeHT ;199
MaKcuManeHBIR 3NeMEHT 0o Todky 159

He yoaunan noneimial

JKCNEpUMEH

ThH=3
INEMEHTEI

MakcuManeHsIi snemeHT ;199
MaKcuManeHBIR 3NeMEHT 0o Todky 159

MNepBriit NpEBLILELMA MaKCUManNEHOE SHaYeHWe oo ToukK © 197

MNepBLIi NpEEEILEIDWMA MEKCUMANEHOE SHIYSHWE 00 TOUKM ;-1

MNepBLIi NpEEEILEIDWMA MEKCUMANEHOE SHIYSHWE 00 TOUKM ;-1

Puc. 3. Pabouee 0KHO TTporpaMMBbl

C HEKOTOPBIMH CJIO’KHOCTSIMM, BbI3BAHHBIMI HEOOXO-
JIMMOCTBIO BBEICHWST TOTIOTHUATETBHBIX OTPAHUUYCHUIA,
OLICHMM f* ¥ COOTBETCTBYIOILLYIO BEPOSITHOCTh P Me-
TOJIOM CTATUCTUYECKOTO SKCIEPUMEHTA.

ITpaBUJIbBHO OpPraHU30BaHHbBIN CTaTUCTUYE-
CKUI 3KCIepUMEHT — 3(PPEeKTUBHBINA METOM UC-
cleoBaHUsl TOBENEHUSI O0BbEeKTa B CIydalHBIX
ycioBUsIX [14], KOTOpPBI MO3BOJISIET Ha OCHOBE
KOMITBIOTEPHOTO MOJAEIMPOBAHMS OIICHUTh Xa-
PaKTepUCTUKN OO0BEKTa, aHAIMTUYECKas OIleHKa
KOTOPBIX 3aTPYAHUTENIbHA UM HEBO3MOXKHA. 1715

BTOTO TPOBOASITCSI MHOTOKPATHBIE UCIBITAHUS C
pa3HbIMU 3HAUYEHUSIMU MCXOIHBIX JTAHHBIX C I10-
CIeOyIoIIeil CTaTUCTUYECKO 00paboTKoil pe-
3yJIBTaTOB HAOTIOMCHUIA.

[IpemraraeMbrii  CTaTUCTUYECKUI — 3KCITEpU-
MEHT ocHoBaH Ha meroge Monte-Kapio [15],
npeaycMaTpUBaOIIMi  MHOTOKpaTHYH TeHepa-
uuio maccuBoB X, ={x,, n=1,.,N}, M=1,...,M,
HE3aBUCUMBbIX OIMHAKOBO pacrpeie/IeHHbIX CITy-
YAlHBIX BEIMYMH X, C 3aJAHHBIM 3aKOHOM pac-
npeneneHust. Kaxkpgoe creHeprpoBaHHOE YMCIIO

16 ISSN 0130-5395, Control systems and computers, 2019, N2 1
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0 0 0
X, € [XpinsXma ]| IMATHPYET 3HAYEHUE CYTEPKPU-

Tepus Uit ansTepHatuBel d, € {D,, ..., D,}, KoTO-
pyto JITTP nabntogaer Ha n-M 1iare. B mpocteii-
IIeM CJIydae MOXHO JOTNYCTUTb, YTO BEJIMYUHBI
x,?, n=1,...,N paBHOMEpHO pacripeiejeHbl B UH-
TepBasIe 3HAYCHMH [Xpn > Xprax .

OueBMIHO, YTO HaAWIydllas ajabTepHaTvBa d,
COOTBETCTBYIOIIAS MAaKCUMAJbHOMY 3HAYCHUIO
CYNEPKPUTEPHS X, HA KaXIOM OTIETbHOM 9KC-
MepuMEHTe MOXKET BCTPETUTCSI HA MPOU3BOJIHLHOM
mare n € [1,..., N] creHepupoOBaHHOTO MaccuBa
X, AHAJIOTUYHO CIIy4aiiHbIMKM OyayT M HOMepa
1IaroB, MPU KOTOPBIX HAOIONAIOTCS albTepHATH -
BbI d, yIOBJIETBOpSIIOLINE yCIOBHIO (14).

Llenb 3KCIepuMEeHTOB — Ha CepUU UCTIBITAHUIA
OLIEHUTH ONTUMAaJIbHBIN mar ¢ € [1, ..., N], koTo-
pbIii oOecreurnBaeT MaKCUMYM BEPOSITHOCTHU Bbl-
noJjiHeHus1 yciaoBus (14), Koraa UCTOIb3YeTCs ce-
JylolIasi CTpaTervsi MpUHSITUS PellieHUi Mo cre-
HepupoBaHHOMY MaccuBy X =1{x,, n=1,..,N},
M=1,..., M 3HaueHWMii:

= ONPENeNSIOT UCMUHHO20 TUIEPA OTACITLHOTO
SKCIEePUMEHTA TT0 MAaKCUMAaJIbHOMY 3HAUEHUIO CY-
TIEPKPUTEPHS X = max X;

1<n<N
= ONpPENESISIIOT YCA08H020 TUNEPA 10 MAKCUMaJTb-
HOMY 3HAUEHUIO CYMEepPKpUTEpUsl B MHTEpBAIe UH-
nmekcoB [1, 7], 1 < N, T.e. OIpenessiioT YUCio

(15)

= ONpPEIESIOT B KAUYECTBE OKOHYATEIBHOTO pe-
ILIeHNS] IPUHUMAETCS TIepBas U3 aJlbTepHaTUB d B
JIMara3oHe MHAEKCOB [£, N], KOTOpylo XapaKTepu-

max

3yeT CyNEepKPUTEPUIA, TPEBBILIAOLLMIA YUCIIO X, .

max __ 0 0.
xl’t =max {xl seees X, }’

st onipeneneHrsi CBOMCTB MOAUDUIIMPOBAH-
HOTO MeTOoJla ONTUMAaJbHON OCTaHOBKMU IPOBO-
IUThCs M CTaTUCTUYECKUX DKCIIEPUMEHTOB I10
OIMUCAHHON CTpaTeTuu U JJs1 KaXI0oro (hUKCH-
poBaHHOTrO f € [1, N] olleHMBAaeTCsI BEPOSITHOCTh
NPaBUJIbHOTO PELIEHUS, T.€. BEPOSTHOCTh BBIOO-
pa albTepHATUBbI d € D, KOTOpasi yIOBIETBOPSI-
et ycinosue (14).
BepositHocTb nocTukeHus uenu (14) oueHnBa-
IOT 4aCTOTOM
m(r)
P(t)= YA (16)

0
riae m(f) — 4MCII0 YCIIeXOB Ha /-M I1lare B CepuU U3

M, 5KCTIEpUMEHTOB.
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Puc. 4. 3aBucumMoctu BepositHocT P ycrniexa ot Homepa
mara t MPUHATHUS OKOHYATEeJbHOTO PEIleHMs] MpPU pas-
JIMYHBIX YCTYTIKaX A

Takum oOpa3oM, BMECTO AaHAIUTUYECKOIO
OrpeeieHUs] CBOMCTB  MOAMMUIIMPOBAHHOIO
MeToJa ONTHMAaJIbHOW OCTAHOBKM MOXHO C TIO-
MOIIIbIO TIpeJIaraeMoi CXeMbl OpraHu3alluu BbI-
YUCIUTEIBHOTO 3KCIEPUMEHTa MPOBECTU KOM-
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] F3 & & ;1 h ’.a
Puc. 5. 3aBUCUMOCTD BepOTSTHOCTH £’ OT BEJIMUUHBI YCTYTI-
KU A

=

P
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o

o 1 4 & L] AN

Puc. 6. 3aBUCUMOCTb HOMEpPA OITUMAJIBHOrO miara ¢
OCTAHOBKU OT BEJIMYMHbBI YCTYIIKA A

MBIOTEPHOE MOJEIMPOBaHNUE Mpoliecca MPUHATUS
pelieHuii pyu 3afaHHbIX N 1 M ¥ OLIEHUTH Be-
POSITHOCTDb JOCTMIKEHMS 1IeIM Ha Pa3HbIX IIarax
t € [1, N]. B pesynbrare 1mo MakCUMyMy BBIYKC-
JIEHHOM BepOSITHOCTH OTIPEACIISTIOT ONITUMATbHBII
MOMEHT OCTAHOBKHU !* IIPU DPAa3HBbIX 3HAYECHUSIX
yerynku A > 0.

OueBuaHO, uto Npu A = () pe3ysbTaThl IKCIepH-
MEHTAa JIOJDKHBI COBIAaTh C paHee MPUBEICHHBIMU
pe3yJisTaTaMy aHATUTUYECKOTO OTpeieIieH st MOMEH-
Ta ONTUMAIbHON OCTAHOBKY TPAIULIMOHHOM CXEMBI.

7151 BBITIOJIHEHUSI CTAaTUCTUYECKUX DKCITepH-
MEHTOB pa3paboTaHa mporpaMma’, pabouee OKHO
KOTOpOIt TTOKa3aHo Ha pHcC. 3.

[MpuBenem HeKOTOpBIE Pe3yIbTaThl MPOBENIEHHBIX
MCCIenoBaHmil. BeposiTHocT! P OLeHMBAINCH TSI
N =100 ansrepHarus B cepusax us M, = 1000 skc-
MEPUMEHTOB Ha IMOCEAOBATELHOCTSX CITyYaliHbIX

1 Ilporpammy nox pyKOBOIACTBOM aBTOpa pa3paboTaja
10.C. dApemenko — cryaeHTka HalnoHaabHOro TeXHUYE-
CcKOTo yHUBepcuTeTa YKpanHbl "KueBckuii moauTexHude-
ckuii uHCTUTYT uMeHu Mropst Cukopckoro” [16].

4yuces, KOTOpble MMUTUPOBAIM 3HAUYEHUS Cymep-
kputepusi. Ha puc. 4. npeacrapiaeHbl rpaduku 3a-
BHUCHUMOCTH OLIEHOK BeposiTHocTei (16) oT HoMepa
1ara # IpuHSATAS OKOHYATEJbHOIO PEIleHUs] B CO-
OTBETCTBUM C PAacCMAaTpUBAEMOI CTpaTervei mnpu
pPa3HbIX 3HAYEHUSIX BEJIMUMHBI YCTYNKU A (B TIpO-
LIEHTaX OT 3HAYEHUS CYNepKpUTepus Ul HAWTyd-
1€l aJIbTepHATUBbI).

Kak BugHoO (puc. 4) ipu yBeJMUEHUU 3HAYEHUS
VYCTYIIKA A ONTUMAIbHBIN miar ¢ € [1,..., N]|, Ha
KOTOPOM CJieyeT TPUHUMAaTh OKOHUYATEIbHOE pe-
IIEHNE, YMEHBIIAETCS, @ BEPOATHOCTD P IPUHATD
MPaBUJIbHOE PELLIEHUE YBEJIUUUBAETCS.

JIJ1s1 HarISIAHOCTU Ha PUC. S5 MpencTaBieH rpa-
(UK 3aBHCUMOCTH BEpPOSITHOCTH P’ TIpHMHSITHS
OKOHYATEJIbHOTO pellIeHUs] Ha ONTUMaJIbHOM
1Iare oT BeJIMYMHBI YCTYITKA A, a Ha puc. 6 — rpa-
(b¥K 3aBUCMMOCTH HOMEpa ONTUMAJILHOTO Il1ara
OT BEJIMYMHBI YCTYIKU A.

Kak 1 c/1e10Baio 0XHUIaTh, BEPOSITHOCTh P 1
HOMED OITUMAJIBHOIO IHara ¢ mpuoJIMXalTcs K
TEOPETUYECKUM 3HAUYEHUSIM, TMOJyUeHHbIM aHa-
JIMTUYECKUM TIyTeM [JIs1 KJIaCCMYECKOIro MeToja
ONTUMAJIILHOW OCTaHOBKMY NpU A — 0.

Creayet oOpaTUTh BHUMaHME, YTO YK€ MPU 3Ha-
YEHUHU YCTYIIKU A = 4% 00ecIeunBaeTCsl yMEHbIIIe-
HUE ONTUMAIBHON TOYKU MPUHSTUS OKOHYATEb-
HOTO pelieHus: oT 37 MPOLIEHTOB MaKCUMAaJIbHOIO
KOJIMYECTBA 1IAroB (KJacCUYeCKUii MeToa) 1o 15
MPOLIEHTOB (puc. 5). A 310 3HA4YMT, yTo Iipr N =100
aJbTepHATUB IS JOCTWXKEHUS LieJd MOoaudu-
LIMPOBAaHHOTO METOAa ONTUMAJbHOW OCTaHOBKMU,
aHAJIMU3UPYEMBbIX B CJTyJallHOM TTOPSIAKE, 10CTaTOU-
HO IMPOCMOTPETH BCero 15 ajikTepHaTUB.

ITpu 5TOM BEpOSATHOCTb NPUHATHS TPABUJIBHO-
ro pelleHus yBeauunBaeTcs (puc. 6) U gocTura-
er P=0,68 npu yctynike A = 10% B CpaBHEHUH C
BEPOSITHOCTBIO MpaBUJIbHOTO petieHust P = 0,37,
JOCTUTaeMOM KJIaCCUYECKUM METOAOM.

3aKaroYeHHe

TpamuimoHHas1 MOCTAaHOBKA 3aa4id ONTUMAJIbHOM
OCTAaHOBKU CTAaBUT CBOEH 11€JIbIO BBIOPATh MOMEHT
MPUHSITHSL PELLIEHMUS O TIOSIBJIEHUM CAMOI'0 JIyYILEero
BapMaHTa IIPU I10C/IEI0BATEILHOM IIPOCMOTPE PaH-
JKUPOBAHHBIX AJILTEPHATUB B CIIYYAiiHOM IIOPSIIKE.
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JokazaHo, 4TO He3aBUCHUMO OT OOILIEero Yucia mpe-
TEHAEHTOB BEPOSITHOCTD MTPABUJIBHOTO PellIeHUsI OY-
JIeT MaKCUMaJlbHa, eCJIu Tocie TpocMoTpa 37 Tpo-
LICHTOB OOILIET0 YKMcjia BApUaHTOB BEIOpATh TOTO U3
KaHAWIATOB, KOTOPHI OYIET JIydIle TTpeablIyInX.
OtranuuTtenbHas OCOOEHHOCTb paccMaTpu-
BaeMOTI0 B CTaTbe METOJIa COCTOUT B 000OOIICHUN
3aa4y OINTUMAJIbHON OCTAaHOBKM B TOM CMBbIC-
Jie, 4TO MPaBUJbHBIM CUMTAETCSl PElIeHUE O T0-

SIBIGHUU TIPETEHEHTA, KOTOPbIA M0 HEKOTOPOMY
KpUTEpUIO (CyMEPKPUTEPHUIO) OTJIMYAETCS OT ab-
COJIIOTHOTO JiMAepa He Oojee 4yeM Ha 3aJaHHYIO0
BEJMYUHY YCTYNKU A > 0.

Ha ocHoBaHuYM cepum CTaTUCTUIECKUX DKCITe-
PHUMEHTOB ITOKa3aHO, YTO TakKas MOAu(UKaIIMs
METONIa TIO3BOJISIET YMEHBIIUTL O0beM 2KcHepu-
MEHMAAbHoU TPYTIbl HAOMIONEHUI U MOBBICUTD
BEPOSITHOCTD MPAaBUJIBLHOTO PellIeHUSI.
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MODIFIED OPTIMAL STOPING METHOD
IN THE PROBLEM OF A SEQUENTIAL ALTERNATIVES ANALYSIS

Introduction. The traditional formulation of the optimal stopping problem is aimed at choosing the moment of making a
decision about the appearance of the best option during the sequential viewing of ranked alternatives in a random order. A
distinctive feature of the proposed generalization of the method is in the sense that the decision on the appearance of an
applicant, which by some criterion differs from the absolute leader by no more than a specified amount (assignment), is
considered correct.

The purpose of the article is to explore the possibilities of a modified optimal stopping method based on a statistical
experiment

Methods. The statistical experiment is based on the Monte Carlo method and provides for the multiple generation of
arrays of independent identically distributed random variables that mimic the values of the super criterion of the alternative,
which the person observes at the current step. On the basis of a series of multiple tests, the probability of selecting an ap-
plicant, which differs by a given amount from the absolute leader, is estimated. The analysis of the dependence of the prob-
ability of correct decisions on the value of the assignment is done.

Result. It has been established that already at a value of 4% assignment, the required amount of experimental sampling
for making a final decision decreases from 37% (the classical method) to 15%. At the same time, the probability of right
decision increases to P =0,68 (when is concession of 10%) compared with the probability P = 0,37 of the right decision,
achieved by the classical method.

Conclusion. By introducing an insignificant concession to the deviations of the chosen applicant from the absolute leader,
the possibilities of the optimal stopping method are expanded to solve practical problems.

Keywords: optimal stopping, alternative, probability of correct decision.
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MOJIU®DIKOBAHWU METOJI OITUMAJIBHOI 3YTIMHKU
B 3AJAYI ITOCHIAOBHOI'O AHAJII3Y AJILTEPHATHB

Beryn. TpaauiiiiHa mocTtaHOBKa 3ajaayi ONTMMabHOI 3YMMMHKU CTaBUTh COOi 3a METy BUOpPaTM MOMEHT MPUIHSITTS
pillIEHHS TPO MOSIBY HAWKPaIllOro BapiaHTy IMPH IMOCTiTOBHOMY OIJISIIi Y BUITaJKOBOMY MOPSIAKY PaHXXOBAHUX ajlbTep-
HaTUB. BiAMiHHICTh MPOMOHOBAHOTO Y3araJlbHEHHS MOJISITAE Y TOMY, 1110 MPaBUIbHUM BBaXKAETHCS PillIEHHS PO IMOSBY
MpeTeHAeHTa, IKUii 3a AesIKUM KPUTEPIEM Bipi3HSETHCS Bill aOCOJIIOTHOTO Jliiepa He OuIbllie HixXK Ha 3a/laHy BEJIUYUHY
(TTOCTYTIKY).

Iixp cTaTTi — DOCTIAMTH MOXIMBOCTI MOIM(DIKOBAHOTO METOAY ONTUMAJIbHOI 3yMMMHKNA Ha OCHOBI CTATMCTMYHOTO
€KCITePUMEHTY.

Metoau. CTaTUCTUYHUIM €KCIIEPUMEHT, 110 MPOMOHYEThCS, 3aCHOBaHUI Ha MeToni MonTe-Kapio i nependauyae 6a-
raTopa3oBy IeHepallilo MacHUBiB He3aJeXKHUX OJHAKOBO PO3MOMIICHUX BUMAJAKOBUX BEJIWYMH, SIKi iMITYIOTb 3HaUC€HHSI
CYNEPKPUTEPIIO 10 aIbTEPHATUBU, 3a KO 0co0a, 1110 MpUiiMae pillieHHsI, CIIOCTepirae Ha MOoToYHOMY Kpolii. Ha ocHoBI
cepii bararopa3oBUX BUMPOOYBaHb OLIIHIOETHCSI UMOBIPHICTh BUOOPY MPETeHACHTA, SKWI Ha 3aJjaHy BETUYMHY TTOCTYTKU
BiIpi3HIETbCS Bin abcosoTHoro Jiaepa. [IpoBoauThCs aHali3 3a1€XKHOCTI MMOBIPHOCTI BipHUX pillleHb Bil BEJIMYMHU
MOCTYTIKH.

Pesyabrar. BcTaHoB/I€HO, 1110 BXX€ MPY 3HAYEHHI YOTUPU BiICOTKA MOCTYMKM HEOOXiTHUI 00CST eKCIIepuMEHTaIbHOL
BUOIPKM Uil MIPUAHATTSA OCTATOYHOIO PillIEHHs 3HMXKYEThCA 3 37 (KiacuuHuii Meton) oo 15 Bigcorkis. Ilpu ubomy
MAMOBIpHICT TIPUAHATTS TPABUILHOTO pillleHHs 30iUIbIIyeThes i mocsirae P=0,68 mpu moctymiti B 10 BiZcOTKiB B
MTOPIBHSHHI 3 IMOBIPHICTIO TIPaBUILHOTO pitlieHHST P = 0,37, 110 10CATAETHCS KITACUYHUM METOIOM.

BucHOBOK. 3a paxyHOK BBeICHHSI HE3HAYHOI1 ITOCTYITKM Ha BiIXMJICHHS IKOCTEi1 00paHOT0 IIPEeTEHIEHTA Bi1 aOCOIIOTHOTO
Jlijepa po3LUPIOIOTHCS MOXKIMBOCTI METOAY ONTUMAJIbHOI 3yIMTUHKU J1JIsI BUPILLIEHHS TPAKTUYHUX 3aBAaHb.

Karouoei caosa: onmumanvHa 3ynunKa, aabmepHamuea, UMoGipHicms npaguAbHORO PieHHs.
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