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NcciexoBanne oqHON CTOXaCTHYECKON OIEHKH

HEHTPA CHMMECTPHUHU B MHOT'OMEPHOM IMPOCTPAHCTBE

dunatoBa A.A., CII6I'Y, Cankr-IletepOypr rii.filatova@gmail.com,
Epmakos M.C., CII6I'Y, CankTt-IletepOypr erm2512@mail. ru

AHHOTANUA

PaccmarpuBaeTcsi HOBBI POOACTHBI CTOXACTHYECKUIl aqrOpUTM
JUISl OLICHKH LIEHTPAa CUMMETPUM MHOTOMEPHBIX PacCHpeeIeHui ¢
BBIIYKJIBIMU LIEHTPAJIbHO-CUMMETPUYHBIMHU MTOBEPXHOCTAMH ypPOB-
HA II0THOCTU. MICClie1oBaHbl €r0 BpEMEHHAA CJIOKHOCTb, CKOPOCTh
CXOIMMOCTH U pobacTHOCTh. Takke paccMoTpeHa MoOvQHKaIs
aJrOpUTMa, MOBBIIAOIIAsA TOYHOCTh OLleHKHU. [IpeacTaBieHs! cpas-
HUTEJIbHBIE YUCJIEHHBIE SKCIEPUMEHTHI C CYHIECTBYIOIUMHU aJro-
PUTMaMU OLEHKM MHOTOMEPHOTO ITapaMeTpa MONIOKEHH, BKIII0Yas
Meauany Trioku, Ofka U reoMeTpuyeckyio Meauany. [Tockonbky B
paccMaTpUBaEMOM KJIaCCe PacIpeeNIEeHUil 3T allrOPUTMBI OLIEHH-
BAIOT IEHTP CUMMETPHH, CPAaBHEHHE SIBJISETCS OObEK THBHBIM.

BBegenue

B ogHOMEpHOM cilydae eCTECTBEHHbIE OLIEHKU MapaMeTpa MojoxeHus (Meau-
aHa, MaTeMaTUIeCcKoe OXKUAaHUe) U3BECTHBI U MX POOACTHBIC BEPCHUH JIETKO OIpe-
neisiorcst. OfHaKO B MHOTOMEPHOM CiTydae IpH MOCTPOeHUH pOOACTHBIX BEpCHil
OIICHOK IMapameTpa IMOJOKEHHUS CTATHCTUKM CTAIKHUBAIOTCS C CEPhe3HBIMU TPYI-
HOCTSIMU. VI3BECTHO, UTO HE CYLIECTBYET €CTECTBEHHOTO 0O0O0IIEH!S OJIHOMEPHOIA
MeMaHbl 1711 MHOTOMEPHBIX JaHHBIX [2, 3]. DTO CBsI3aHO € TeM, YTO B MHOTOMEP-
HOM HPOCTPAHCTBE, B OT/IMYME OT R, HET €CTECTBEHHOrO YIOPAJOUUBAHUSA TO-
YeK, YTO [IeJIaeT MpsIMoe TIepeHeceHre OHOMEPHBIX KOHIICTIIINN HEBO3MOKHBIM.
B pesymbrare B uTeparype IpeaaaraioTcs pa3indHble TOAXOA K OIpeIeIeHII0
MHOTOMEPHOU MeIMaHbl, TaKue Kak reoMeTpudeckas Mmeauana [5], menuana Oqxa
[6], KoHIeTITMKM Ha OCHOBE TTyOWHBI JaHHBIX, B YaCTHOCTH, MequaHa Thioku [[1] u
apyrue [3].

XoTs eMHOTO OOUIETIPUHATOrO 0O0OIIeH!sT OTHOMEPHOU MeFaHbl Ha MHO-
TOMEpHBIi CITydaii He CYIIECTBYET, €CTh ONpeIeIeHHbIE CBOMCTBA, KOTOPHIMH OHO
JOJDKHO 00aiaTh. Harpumep, 1i1si OTHOMEPHBIX CUMMETPUYHBIX pacIpe/ieieHui
MeJ1aHa COBIAAAeT C [IEHTPOM CUMMETpUU. ECTeCTBEHHO MPEANONIOKUTh, YTO TO
e JOJKHO OBITh BEPHO M B MHOTOMEPHOM MPOCTPAHCTBE. B 3TOM cilyyae MbI B Ka-
yecTBe 000OIICHNS MOHATHS CUMMETPUIHOTO pacTipeie/ieHHs] PACCMOTPUM pac-
TpeeICHUs C BHITYKJIBIMU IEHTPATbHO-CUMMETPHYHBIME ITOBEPXHOCTSIMH YPOB-
H#1 TI0THOCTH. [103TOMY OCHOBOII ITpeAIaraeMoro ajaropuTMa sIBJsieTcsi cooopa-
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JKEHHE, UTO JJIsl MOJOOHBIX pacIpe/ieIeH I OH JIOJIKeH OIICHUBATD IIEHTP CUMMET-
pyH.

BaxHBIM MpaKTHYECKUM OTpaHUYSHUEM MHOTHX CYIIECTBYIOIINX METOJIOB SIB-
JISIETCS1 IX BBICOKA s BRIYMCIIMTE bHAS CJIOKHOCTH [0, [7, 8], 94TO cyImecTBeHHO CyxXa-
eT 00/acTh MX MpUMEHeHus. [IJisi MPeooeHus] ITOr0 OrpaHUueHus] B paboTe
Mpe/JIaraeTcsi CTOXaCTUYECKUM MOIXO01, MOTEHIMATLHO 00eCIIeYMBAIOIINIT KaK Po-
0acTHOCTb, TAK U CHUKCHUE BHIYHCIIUTEIIBHBIX 3aTpPaT.

HoBblii CTOXaCTHYECKHIT AJITOPHTM JISl OLEHKH MHOTOMEPHOI0
rnapamMeTpa noJoKeHHsI

Ilpeononoosrcenus arzopumma

Ausroput™M 1 OlLleHMBaeT mapaMmeTp MOJIOXKEHUs [JIsl paclpeiesieHui, Mo-
BEPXHOCTU YPOBHs IUIOTHOCTU f KOTOPBIX SIBJISIIOTCS BBIMYKJIBIMH [IEHTPAJLHO-
CHMMETPUUHBIMH, TO €CTh JUIs moboro x € R%:

* f(x + x¢) = const — BEITYKJIOE MHOKECTBO;
o f(x0+x) = f(x0— X), rIe Xo — UEHTP CHIMMETPUH.

B 3TOM Cliydae nmapameTp MOJIOKEHUs ONPEIENsIeTCsl KaK 3HaYeHHe, COoBIaa-
jollIee ¢ EHTPOM CHMMETPUH pacipesieieHns X € RY.

U3 npe/rnoiokeHui CIeqyeT, YTO arOPUT™M | MOXET OBITh PACCMOTPEH Kak
METOJT OLIEHKH TIEHTpa CUMMETPHH. BelmunHa, KOTopast MoMyvaeTcs B pe3yyibrare
padoThI AITOPUTMA, [ajiee OyIeT Ha3hbIBAThCSI CTOXACTHUECKON MeUaHOI.

Dopmyauposka arzopumma

AnroputM 1 CBOIUT MHOTOMEPHYIO 3a[1a4y K ITOCJIeI0BATEIbHOCTH OJJHOMEP-
HBIX 1mof3agad. Ha KaxoM Imare UTepariiOHHOTO Mpoliecca BRIOUpaeTcs Cayvaii-
HOE HalpaBJieHHe NPsIMOH, 3aTeM HaOJI0IeHHSI TPOCLIUPYIOTCS HA Hee, U BBIUMCIIS-
€TCs MeJlMaHa JJisl OAHOMEPHBIX TOUYEK-NpoeKUMid. Takoil moaxon Mo3BoJsET I10-
CJIE/I0BATEJILHO NMPUOIMIKATBCS K LIEHTPY CUMMETPUH, TIPH 3TOM HCIOJb3YsI [IPO-
CThIe BRIMHCIICHUS 1 obecrieurBast 3(h(eKTUBHOE pellieHre 3a1aur OIIeHKU Mapa-
MeTpa IMOJIOKEeHUsI B MHOTOMEPHOM clTydae.

Auropurm 1 oleHKH MHOTOMEPHOIT MeTHAHbI

1. PaccmaTprBaeM BEIOOPKY X1, . . . , Xp, U3 pacupeesieHus ¢ pyHKIHeH mIoT-
HOCTH f, KOTOpasl YAOBJIETBOPSIET MPEAIOJIOKEHUSAM alrOpUTMA.
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2. TIpou3BOJIbHBIM 00Pa30M BHIOMpAEM TOYKY M — HAYAIbHOE MPUOJIUKE-
HHe. 3aJjaeM MOrPeIHOCTb BHIYUCIICHUS €.

3. MogaenupyeM ciiy4aiiHblil BEKTOP U;, PABHOMEPHO paclpeieIeHHbIN Ha eJ1-
HUYHOI1 cepe. IIpoBogum npsmyio

l; = {I/I\ll + /\ui, AE R}

4. TlpoenupyeM HaOMONEHUS X1, ..., X, Ha NPIMYyW [;, MOTyIaeM TOUKH-
TIPOCKINH Y;1, - - - 5 Yin-
5. Haxogmm mMeamaHy my; 1 TOYEK Y1, - - -, Yin-

6. AJITOPUTM 3aBepLIAETCS, KO/ BHINOIHACTCS yCIoBHe ||m; — m, || < €.
MNHuayve yBennunBaeM CUETUMK 1IATr0B ¢ HA 1 1 Bo3Bpalaemcs K miary 3.

YroObl yMEHBIIUTh BIMSHUE CIy4ailHOCTH Ha (PUHANIBHYIO OIIEHKY, pacCMOT-
puM Momudukamuio anroputmMa 1. BMecto Toro 4roOsl MCHONB30BATh PE3yilb-
TaT MocjaeJHel NTepalyy, peIaraeTcs nocie JOCTIKEHHS 3aJaHHOH TOYHOCTH
€ caenath euie k urepanunii 1 B KauecTBe (PUHATIBPHOM OLIEHKH B3STh CPEJIHEE MO
31TuM k urteparuam. [1ycTs 10 HOCTHXEeHUA 3aJaHHON TOYHOCTH aJITOPUTM 1 BBI-
nonHscs N 1maros, Toraa

N+k

. 1 Z _
mavgk = % m;.
i=N+1

VYepenHeHne nociieTHAX UTepalyii HO3BOJSIET CHU3UTh Pa3dpoc OLIEHKH U Jie-
naet e€ Oosee yCTONIMBOI.

AHam3 BpeMeHHOI CJI0:KHOCTH aJIropuTMa

CJI0XHOCTb OJIHOTO LIara ajiropurMa 1 i1 BIOOPKH 00BEMOM 7 B IPOCTPaH-
CTBE pa3MepHOCTH d BBINISIANT CIIEAYIOIIM 00pa3oM:

O(d) + O(nd) + O(n) + O(d) + O(d) = O(nd). ()

370 03HAYAET, YTO BpeMsl BHIIOJIHEHHS OIHOTO MIara anropurMma 1 jimHeiHo 3a-
BHCHT OT KOJIMYECTBA TOYEK B BRIOOPKE M M Pa3sMEpPHOCTH mpocTpaHcTBa d. Ecim
anroput™ 1 BeINONHsIETCS k UTEpaluil 10 CXOAUMOCTH, 00Iasi BpeMEHHAas! CJI0K-
HocTb anropurma Oyzaer O(knd), rae k — 4uciio urepanuii.
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CpasHeHue ¢ HeKOMOPBLIMU U3BECMHBIMU AN20PUMMAMU OUEHKU
MeOuanvl
B rabnuue [l| npesicTaBieHa cpaBHUTENIbHAS MH(POPMALIUS O BPEMEHHOI CII0K-

HOCTU aJTOPUTMOB OLICHKM Pa3jIMUHBIX 000OIIEeHUi MequaHbl B IPOCTPAHCTBE
pa3MepHOCTH d.

Menaunana Bpemennas cioxnocth | McTounuk
Thloku* O((d + k)n? + n*logn) | [4]
Omxa O(kdn®logn) (6]
Teomerpuueckas | O(knd) (5]
Croxactuueckas | O(knd) (@

Ta6J11/1ua 1: BpeMeHHaH CJIO)KHOCTD BBIYMUCJICHUA MHOFOMepHOfI MEOaHbI

Kak BugHO 13 TaOIMIIb! , aJIrOPUTMBbI OLIEHKHM F€OMETPHYECKOM U CTOXAaCTHYE-
CKOU MeJIaHbl 00JIa/IAI0T HAWTyYIlleil aCHMIITOTHKOIA, YTO JiejiaeT ux OoJiee mpe-
MOYTUTEILHBIMU JIJIS1 Pa0OTHI ¢ OOJBINMMU BHIOOpKaMU (1 >> 1) U B BBICOKOpa3-
MEpHBIX IpocTpaHcTBax (d > 1).

Takxe oTMeTnM, uTo B Tabsmile [I| ykazaHa BpeMeHHas CJIOKHOCTH alllpOK-
CHUMAIlMOHHOTO aJITOpPUTMa JIsi olleHKH Menuansl Teioku (ABCDepth) [4], Tak
KaK TOYHBI aIrOPUTM 17151 OONbIIUX 1 U d sBisieTcs [N P-cioxkHoii 3agaqeii [[10].
OHaKO, UCTIONB3Y 1 TEXHUKY PaHJOMHU3UPOBAHHON onTuMm3anud [J], MOXHO J10-
outhes cioxnoctd O(n?~1) ans Tounoro BuuMcIenus Meauanbl THIOKH.

Il eHTpabHO-CUMMETPUYHBIX BBITYKJIBIX pacIipelelieHuil Bce paccMOT-
PEHHBIE MEIMaHbl COBMAJAIOT C LIEHTPOM CHUMMETPHUH. DTO CIEAYeT U3 UX OIpe-
NeJIeHUMN:

e Memuana ThIOKH MaKCUMU3HpPYeT TTyOUHY THIOKM — MIHHUMAaJIbHOE YHC-
JIO TOYEK TI0 OJIHY CTOPOHY OT JII0OO0¥ MMIEePITIOCKOCTH, IPOXOASIIEi Yyepe3
Hee [|I]]. B city4ae 1ieHTpaIbHON CUMMETPUM MaKCUMaJlbHasI ITyOuHa TOCTH-
raeTcs B IEHTPE CUMMETPUH, TaK Kak JI000e CMELIeHe OT Hero e€¢ yMeHb-
1Iaer.

* Meauana O[pka MUHUMHU3MPYET CyMMYy OOBEMOB CHMILIEKCOB 110 BCEM
KOMOMHALIMSM BO3MOXHBIX d Touyek BbIOOpkH [0]. [Ipu nenTpanbHOl cHM-
METPUH U BBITYKJIOCTH 3Ta CyMMa MUHUMU3UPYETCSA B LIEHTPE CUMMETPHU,
TaK KaK 9TU CBOICTBA rapaHTUPYIOT, YTO JOOOE CMEICHUE YBEINYMBaCT
CyMMY OOBEMOB.

* TeomeTpuueckast MeJHaHa MUHIMU3UPYET CYMMY €BKJIMJIOBBIX PAacCTOS-
HMI 10 BceX TOYEK BLIOOPKH [§]. [I71s1 IeHTpaIbHO-CUMMETPUYHOTO pactipe-
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ACJICHUA MUHUMYM JOCTUTACTCA B ICHTPE CUMMETPUM, TAK KaK CUMMETPUA
O3Ha4acT, 4To moboe CMEIICHNE YBEJIMUMBACT CYMMY paCCTOHHHfI.

Cx0oauMOCTh QJropuTMA IS CJIydasi PABHOMEPHOT'0
pacrnpe/ieJieHusI B 1ape

Ipennoxenue 1. ITycts d > 2 — pa3MepHOCTh IPOCTPAHCTBA, 1, — cpenHee
KOJIMYECTBO IIaroB ajrOpUTMa JI0 NOMaJaHus B £-OKPECTHOCTb, Ty — PACCTOSIHHE
MEX/ly Ha4aJIbHbIM MPUOJIMKEHUEM U HYJIEM.

AunroputMm 1 B cilydae paBHOMEPHOTO paclpe/iesieHus] B [ape CXOOUTCs, IpH-
4YeM Ts p 1
— npu € — 0,

In(ro/e) —Eq4
—y/m- |In2 — E ~ 7
1

i=1

, d — 4eTHoe,

d—2 (—1)i+1
V2 |In2 — Z ~——~—|, d— HedeTHOE.
i=1 !

Hoes ookazamenvcmaa.

PaccMOTpUM njieasibHYIO0 CUTYAIIMIO, KOT/Ia HAOMOICHUI OYeHb MHOTO U NPH-
OJIMKEHHUsI K LICHTPY CUMMETPHHU HE 3aBHCAT OT 0ObEMa U PACIIONOKEHHS TOUEK
BBIOOPKH.

[Tycts r(M;) = r; — PaCCTOSHUE MEXK]TY i-M IPUOIIMKEHUEM K IIEHTPY CHM-
METPHUH M; ¥ UCTUHHBIM 3HAYEHUEM LIEHTPa CUMMETPHUH.

Torza ¢ MOMOIIBID FTEOMETPHUUYECKUX PACCYKACHUIA MOKHO MOKA3aTh, YTO MO-
CJIE/IOBATENILHOCTh U3 — In7; SIBIsETCS MPOLIECCOM BOCCTaHOBIeHUs. CXomu-
MOCTb ITOTO IPOIecca MOKET ObITh JIOKa3aHa C MMOMOIIBIO JIEMEHTapHOHN Teope-
mbl BocctanoBjieHus [|1 1]]. Takoke U3 reoMeTpUUECKUX COOOPAKEHUIA BBIYUCIISAETCS
Cpe/iHsAsl BEJIMUKMHA I1Iara 3TOro mporecca.

TakuM 00pa30M, UMEET MECTO CXOAMMOCTb 110 BEPOATHOCTH HOPMHUPOBAHHOTO
YHCJIa [IarOB aJITOPUTMA K KOHCTAaHTe.

W3 3HaueHus1 KOHCTaHTHl By clielyeT, uTo ¢ yBeIMUYeHHeM pa3MEPHOCTH ITPO-
CTpaHCTBa d AITOPUTM OYIET CXOAUTHCS 32 OOJIbIIEE KOJMUECTBO IIAroB, YTO OXKH-
JaeMo.
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HccoregoBanne cXoauMOCTH H POOACTHOCTH

Cxooumocmo

Ha pucynke [l| npencraBieHsl 3aBUICUMOCTH HOPMBI OIIMOKU OT KOJMYECTBa
uTepauuil A1 paBHOMEPHOTO pacnpeesieHus B Mlape U JJisl CTaHJapTHOrO MHO-
TOMEPHOI'0 HOPMAJILHOTO B ClIy4ae pasMepHocTell 2-6.

Tb HOPMbI OT Konn4yectBa VITePaLWIﬁ AnA pa3HbIX pasmepHot:Teﬁ

Pacnpenenenme
—— HopmanbHoe
N == PaBHOMepHOe

-
15}
d

Pa3mepHOCTb

Q
~

-
15}
&
QaaaaQq
o
ouv s w

Konuyectso moaenmposaxuin: 1000
O6bem Bbibopku: 10000  oeeessssooooo oo

CpeAHee sHaueHne HopMbI ownbky (| m — |

25 5.0 7.5 10.0 12,5 15.0 17.5 20.0
Konuuectso urepauuit

Puc. 1: 3aBucuMocTs HOPMBI OIIMOKH OT KommdecTBa uteparmii. demaercsa 1000 mopenu-
POBaHMIA, 4TOOBI OJYYUTh Cpe/IHEe 3HAUCHHE HOPMBI OLIMOKH.

Pe3ynbTaThl MOJIETMPOBAHMS TIOKA3BIBAIOT, YTO MPH YBEJIMYECHUH Pa3MEpHO-
CTH CKOPOCTh CXOIMMOCTH JITOPUTMA 3aMEJISETCS U MPUOIMKEHNE K UCTUHHO-
My 3HAYEHHIO IPOUCXOAUT 3a OOJIbIlee KOJIMUYECTBO UTepanuid. [Tpuuem 310 Xxa-
PaKTEPHO [JTs1 00OMX pAacCMATPUBAEMBIX paclpesie/IeHUil B paBHO# cTereHu. 1o
MOXXET FOBOPHUTH O TOM, UTO THIT PACIpeIe/IeHIs] OKa3bIBAET HE3HAYUTEIHHOE BIIU-
sIHUE Ha OOIIYI0 TEHJEHIMIO CXOIMMOCTH aIrOpPUTMA.

Kak BUIHO U3 puUCYHKa , Ha HaYyaJbHBIX UTEPALMSIX CKOPOCTb CXOAUMOCTH
rnogo0Ha JIMHERHOIA, 1TocJe yero HadonaeTcs Bpmnosaxusanue. Hanbonee oTuéT-
JIMBO 3TOT 3(pheKT BUIEH sl pa3MEePHOCTei 2 U 3, TOr/Ia KaK B ciiydae OOJbIIMX
pa3MepHOCTEN BBIMOIAXUBAHKE IPOUCXOAUT 32 OoJIbliiee Yrcyio urepanuii. Ha oc-
HOBaHUM 3TOrO MOXXHO TPEIOIOKUTh, YTO CKOPOCTh CXOIUMOCTH OCTAETCS JIU-
HEeWHOI Mpy 11000 pa3MEPHOCTH, a BBHIMOJIAXUBAHKE CBSA3aHO C TEM, YTO BHIOOPKA
MMeeT KOHEUHBIl 00beM: Ha OOJIBIIMX UTEPALUSIX AJTOPUTM MOXKET HPHIraTh Mo
3JIeMEHTaM BBIOOPKH, JISKAIIUM PSIZIOM C [IEHTPOM CUMMETPHUH.
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Pooacmuocmo

Cayuaii (puKcHPOBaHHOI TOYHOCTH

PaccMOTpUM 3aBUCHMOCTh HOPMBI OIIMOKH OT Beca BBIOpPOCA [UIsl Pa3JIMUHbIX
paccTosIHUI OT UCTUHHOIO 3HAYEHHS IIEHTPa CUMMETPHUH B Ciy4ae (pUKCHpOBaH-
HOIi TOYHOCTH TS IByMEPHOTO CTAHAAPTHOTO HOPMAJILHOTO pactipeiesieHust. Bec
BBIOpOCA — 3TO 0JIsI TOUEK B BHIOOPKE, KOTOPBIE 3aMEHSIIOTCS HA TOUKY-BBIOPOC.
Pe3yJIbTaThl MOJIE/TMPOBAHNS TIPEICTABICHb Ha prcyHKe P (a). Bumo, uto Tou-
HOCTD OLIEHKH ME/IMaHbl YMEHBIIAETCs IPAKTUUECKU JIMHEWHO C YBEJIMICHUEM Be-
ca BHIOpOca. TO 03HAYAET, YTO TOUHOCTH IPOMOPIMOHANIBHA BECY BHIOPOCA, U IIPH
6oJiee 3HAYMMBIX BHIOpOCAX OIEHKA CTAHOBUTCSI MeHee TOuHOi. [Ipuduem ot yna-
JIEHHOCTH OT UCTHHHOTO 3HAYSHH S 3TO HE 3aBUCHT, TaK KaK JIJIs1 BCEX T Pe3YJIbTAThI
MPUMEPHO OJIMHAKOBBI [IPH 33 JAHHOM TOYHOCTH €.

Cayuaii (pMKCHPOBAHHOI0 KOJUYECTBA UTEPAIUIT

V3meHnM KpuTepHii OCTAaHOBKH JITOPUTMa 1: cCOBEpIIMM pOBHO k MTEpaluii
BHE 3aBUCMMOCTH OT TOIo, AOCTUTHYyTa JIM TOYHOCTL &, U 3AIlyCTUM QJIT'OPUTM
BHOBb Ha TeX ke JaHHBIX. Pe3yabTaThl MOJEIMPOBaHHsI PEICTABIICHB HA PUCYH-
ke ] (b).

U3 pe3yabTaToB IKCIEPUMEHTA MOKHO MPEANONOKHUTh, UYTO YAaTEHHOCTD BbI-
Opoca BIMsET Ha CKOPOCTh CXOAUMOCTH aNropuT™a 1: 1Jisi MEHbIIMX 3HAYCHUI T
QJITOPUTM CXOIUTCS ObICTpee, YeM isl OOJIbIIKMX 3HAUYEHUI 7.

10

0245 —e— r=5000
r=1000
=500

o r=100
=50

0.205 - r=10

—— =5

—e— r=5000
r=1000
r=500

o r=100
r=50

—— =10

- r=5

0225

0.185

<

0165

0.145

0125

0.105

]

0.085

Konu4ecTso Monenuposarmii: 1000
Obvem Bui6opKu: 1000

0.065 KonuiecTso urepaumii: 10

CpeaHee 3HaueH1e HopMbl omMGky (|| m — )
CpepHee 3HaueHue HOpMbI own6ku (|m - 1)

Kommectso worenmposarwi: 1000

e siopk: 1000

50 75 100 125 150 175 200 225 250
Bec Bbi6poca (%)

(a) dmkcupoBaHa TOYHOCTb (b) ®rKCMpOBaHO KONMYECTBO UTEPALLUIA

0.085 5.0 75 100 125 15.0 175 200 225 250

Bec Bbi6poca (%)

Puc. 2: 3aBUCHMOCTbL HOPMBI OIIMOKHM OT BeCa BHIOPOCA M YAAJIEHHOCTH OT UCTUHHOTO 3Ha-
yeHus. YacTh BHIOOPKM 3aMEHSIETCSl HA TOUYKY C 3aJaHHBIM BECOM HA PACCTOSHUM 7° €
{5, 10, 50, 100, 500, 1000, 5000} or uctuHHOrO 3HaueHus. PaccmarpuBaiorcs Beca 5%,
10%, 15%, 20%, 25% ot oO6bema BeiOOpKU. AnroputM 1 3anyckaercs s € = 0,01
(a) 1 1715 pUKCUpOBaHHOTO KommuecTBa urepanuii k = 10 (b).
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CpaBHenne pe3yJbTaTOB Pa0d0ThI ¢ JPYTHMHU aJIrOPUTMAMHU

CpaBHUM paboTy NPEJIOKEHHOTO AJITOPUTMA C MOIYJISIPHBIMU aJITOPUTMAMU
OLICHUBAHUSI MHOTOMEPHOT'O ITapaMeTpa MOJOKEHHUS].

PaccMoTpuM M3MeHeHMe OIIMOKM OLIEHKM LIEHTPa CUMMETPHUM JUIsl Pa3HbIX
00bEMOB BBIOOPKH B CJTy4ae MHOTOMEPHOI'O CTaHAAPTHOTO HOPMaJILHOTO pacrpe-
JeJieHnsi pa3MepHOCTH 4. Pe3ynbTaTel MOZIETMPOBAHUS MIPE/ICTaBIIEHbI HA PUCYHKE

8.

. 030 . 030
= —e— CroxacTiveckas = —e— CroxacTuveckas
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(a) O6bemM Beibopku (dim=4) (b) 06beM BLIGopkK (dim=4)

Puc. 3: MennaHHbIe 3HaY€HUST HOPMBI OIIMOOK 1151 BEIOOpok oovema 100, 500, 1000, 5000
u 10000 u3 HOpMasbHOTO pacnpenenenus ¢ (b) BeiOpocamu u (a) 6e3 HUX.

Vicxons u3 Buaa pucynka [ (a) MOXHO mpeanonokuts, 4to aaroput™ 1 npu
3aJaHHBIX 00BbEMaXx BHIOOPKH COMIOCTABUM IO TOYHOCTH C TE€OMETPUIECKON Me-
AQHOI — KOHKYDPEHTOM I10 BPEMEHHOI CJI0OKHOCTH, a TaKke ¢ MeAuaHO! ThIOKH.

3amenuM B BhiOOpKe 5% Habmoaenuii Ha BEIGpoc — Touky (8, 6, 5, 10)T u
3aIlyCTUM aJITOPUTMbI BHOBb. Pe3ysbTaThl IpeICTaBICHB HA PUCYHKE E (b). BugHo,
YTO NPEAJIOKEHHBIH aJropuT™ | yke HEMHOIO Xy’e OLEHUBAeT MapaMeTp MoJo-
JKEHWs1, OJHAKO TOYHOCTh BCE PaBHO OJIM3Ka K T€OMETPUYECKOI MeIaHe U MeJ-
aHe ThIoKH.

TaxkyM 00pa3oMm, pe3yJIbTaThl CPABHEHHSI TIOKA3BIBAIOT, YTO HOBBIN aJITOPUTM |
npu Gojiee TOAPOOHOM HCCIIeJOBAaHMM MOXET KOHKYPUPOBATh C U3BECTHBIMH aJl-
TOPUTMaMH OLIEHKM MHOTOMEPHOTO TTapaMeTpa MOJIOKEeHHU .

3akaoyeHue

B pamMkax paGoTbl ObUI peaqn30BaH HOBBIA CTOXACTHYECKHI aJIrOPHUTM podacT-
HOT'O OIIEHMBAaHUS [IEHTpa CHMMETPHM B MHOTOMEPHOM HpocTpaHcTBe. Mccneno-
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BaHa Ha MOJEJILHOM IIpUMepe U CTPOro J0Ka3aHa ero CKOpOCTb CXOAUMOCTH, a
TaKXe BpeMEHHasl CJIOXHOCTh. IIpoBe/ieHO CpaBHEHHE ¢ paclipOCTPaHEHHBIMU aJl-
rOpUTMaMu, KOTOpPOE MOKa3aJlo, YTO NMPEAJIOKEHHBII alrOpUTM M ero MoauduKa-
I¥151, IOBBIIIAIOIIAs] TOYHOCTD OLIEHKH, JAI0T COMIOCTABIMBIE PE3Y/IbTATHI U HE YCTY-
MAIOT 10 TOYHOCTH. AJNTOpUTM 3(PpheKTHBEH A1 OONBIIMX BHIOOPOK U BBICOKMX
Pa3MepHOCTEH, UTO AEJIAET €ro NEePCIEKTUBHON aJbTEPHATUBON CYIIECTBYIOLIMM
MeTofaM.
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