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[Tpu pemennu 3ana4 kiaccu(UKaLUU 1EIECO00Pa3HO OCYIIECTBIATH MPeaoOpaboTKy
JAHHBIX, UCIOJB3YEMBIX aITOPUTMOM OOYUEHHUS, MOCKOIbKY aTpUOyThl MOTYT UMETh HU3KUN
YPOBEHb BapHallid, KOPPEIMPOBATH JAPYyr C JAPYrOM WIH COJEpXKaTh 3allyMJICHHbIC
M3MEpEHUs, CHIKAIOUIHe TOYHOCTh Kiaccudukaropa.

3agavya u3BJICYCHUS] MHPOPMATHBHBIX MPpHU3HAKOB U3 0a3bl naHHBIX (B/1) MoxeT ObITH
chopmynupoBaHa B (opMe MHOTOKPHUTEPUATBLHON ONTUMH3AIMOHHON MOJIENH, T/I€ TEePBbII
Kkpurepuii f1 npeacraBnsier co00il TOYHOCTH PELICHUS, TIOIYY4aeMOro Ha JIaHHOH MOJCHCTEME
NpU3HAKOB (OTHOCHTENbHAS OMmKOKa Kiaccudukanum), BTOpoi fy; — uwmcimo mnpusHakos,
UCTIOJIBb3YeMBIX [T 00yueHUs KilacCHpHUKaTopa:

f, — min,
{fz - min.

OnTtuMuzanusi JaHHBIX KPUTEPUEB TIO3BOJISIET HE TOJBKO YIYYIIUTh KayecTBO
MOJIyYa€MBIX PELIEHUI, HO U CYIIECTBEHHO COKPAaTUTh OOBEMBI HCIOJIb3YEeMBIX IaHHBIX, a
3HAYMT, U BpEMsl, 3aTpayuBaeMoe Ha X 00paboTKy.

[Mpennaraemsiii moaxon (pUCyHOK 1) OCHOBaH Ha MPUMEHEHUH MHOTOKPUTEPHUATbHBIX
HBOJIIOIIMOHHBIX TEXHOJIOTUH ONTHMHU3AIUH JJIsI aBTOMATUYECKOTo (hOPMUPOBAHUS CHCTEMBI
nH(popMaTUBHBIX NMpu3HaKoB. Habop nmeronuxcst B b/l npru3HakoB KOIUPYyeTCs ¢ TOMOIIBIO
O6unapHoii ctpoku: 1 —uHpopMaTuBHBINM npu3HaK, 0 —HeMHPOPMATUBHBIN MPU3HAK.

Jlnst ouenku kputepus f, HEOOXOAMMO pENIMTh KIACCH(DUKAIMOHHYIO 33134y C
IpUBJICYCHUEM OTOOPaHHBIX HWH(POPMATUBHBIX IPHU3HAKOB (KOTOPBIE COOTBETCTBYIOT
TEKYIIEMY BapUAHTy PELICHUS, 3aKOTUPOBAHHOMY B OMHAPHO# CTPOKE).

CylecTBeHHBIM TNPEUMYIIECTBOM SIBJISIETCS aJanTalys HCIOJNb3YyeMOro MeTola K
pPa3IUYHBIM TUIAM 3aJ]ad ¥ KJIaccu(UKATOPOB: Ui KaXJA0M 3a7aud U MOJEIHU OIpeensiercs
cBOA HH(pOpMATHBHAs COBOKYIIHOCTb TpPH3HAKOB. IIpuMeHeHHEe MHOTOKpUTEPHATIBLHOTO
renernyeckoro airoputMa (GA) mMO3BOJISET HAWTH KOMIPOMHUCC MEXKIY TOYHOCTBHIO
pacro3HaBaHusl W O0bEeMaMHM HCHOJB3yeMBIX JaHHBIX. Kpome Toro, mns obecneueHus
TapaHTUPOBAHHOTO  YpOBHSA  A3(P(EKTUBHOCTH  pabOTHI, IEJIECOOOpPa3HBIM  SIBISETCS
UCIIOJIb30BaHUE MOAM(PUIMPOBAHHOTO MHOTOKPHUTEPHAIBHOIO T'€HETHYECKOTO aJropuTMa,
OCHOBaHHOTO Ha ujee camoaganTanuu. Ero mpumeHeHue mo3BossieT u30exaTh HACTPOUKHU
TeHETHYECKUX ONEepaTopoB SKCIEPTOM, YTO B CBOIO OUepe]b 0OYCIIaBIMBAET BO3MOXKHOCTD
MCIOJIb30BaHUs AIrOpUTMa JUIS 3a7a4 Pa3InyHOrO XapaKTepa.

B cuiy CBOWCTB ONTHMMM3HUPYEMBIX KPHUTEPUEB, a TAaKXKE BBICOKOM pPa3MEpPHOCTH
MOMCKOBOT'O MPOCTPAHCTBA JUIsSl PEIICHUs MMOCTABJIEHHOM 3a71auu ObUT BHIOpAH T€HETUYECKUI
QITOPUTM, PEATU3YIOIIUNA METOJ] MHOTOKpuUTepuayibHoM ontumm3ammu SPEA (1999r.)
[IpuBenem oOI1IyIO CXEMY METO/IA!

1. Muunmanu3upoBath HavaidbHYO nomyisiuto Py (t=0).
2. CkonupoBaTh B MPOMEXKYTOYHOE BHEIIHEE MHOKECTBO WHIUBUIOB, YbH BEKTOPHI

pelIeHU HeAOMUHUPYEMBI OTHOCUTENBHO P

3. VYiamuth M3 OPOMEKYTOYHOTO  BHENIHEro  MHoxkecTBa (P')  MHIMBHIOB,

1
JIOMMHHMPYEMBIX OTHOCUTENBHO P .



4. Ecau MomHOCTH P' Gonblle 3aJaHHOTO 3HAYEHUS, TO IPUMEHMTH MEXaHU3M
KJIACTePU3AIIHH.
ChopMupoBaTh BHEIIHEE MHOKECTBO U3 UHAUBUIOB P .
[IpuMeHUTHh TeHETHYECKUE OTIEPATOPBI: CEIEKIUs, CKPEITUBAHUE, MYTAIHS.
[TpoBepHUTH BBHIMOIHEHUE KPUTEPHSI OCTAHOBA: €CIIU BBIMOIHSIETCS — 3aBEPIIUTH PadoTy
QITOPUTMA, HHAYE — MEPEHTH K II. 2.
Ha mare 6 tpeGyeTcsi HacTpoiika TeHETHYECKUX OTEPaTOPOB. HEOOXOIUMO BHIOPATH
OJIMH W3 BAapUAHTOB CKPEIIMBAHMSI, OMPEICIIUTh BEPOSATHOCTh MyTalnu. B JaHHOM MeTose
MPUMEHSIETCS TYpHUpPHAs CEJEKIUs, IpUYeM OTOOp MHAMBHUAOB MPOU3BOJUTCS HE TOJIBKO W3
TEKYIIEeH MOMYJISAINI, HO M U3 BHEITHEr0 MHOXKECTBA.
B cratee [Japuau npennoxxeH cieayronui BapuaHT aJaliTHBHON MyTallUH:
1 011375
Pm = + ,

24C 2!
rae t —HoOMep TEeKyIIero MOKOJEHHUs, ISl KOTOPOTO PaCCUYUTHIBAETCS BEPOSTHOCTh MYTAIIHH.
WNnen xospomommonHoro ['A OblTM TpUMEHEHBI I pealu3allid  aJalnTHBHOTO
omeparopa ckpeuuBanus. Ha KaXJOM TOKOJEHWH TE€HEPUPOBAaHUE HOBOW MOMYJISIIUU
OCYIIECTBIISICTCS BCEMU THUIIAMHU CKPEIIMBAHUS. BapHaHTaM OIepaTopa BBIIEISIOTCS PECYPCHI
(,Z[O.HSI HHAWBUJI0B HOHYJIHI_[I/II/I, reHeppreMHx KOHerTHBIM TUIIOM CerH_II/IBaHI/IH Ha
TEKYIIEM ITOKOJICHHH) B 3aBHCHMOCTH OT YHCJIa WHAWBHIOB BO BHEIIHEM MHOYKECTBE,
CI‘eHepI/IpOBaHHBIX HpI/I IIOMOIIIN JAaHHOT'O BapI/IaHTa CKpGH_II/IBaHI/ISI:

Noo

(1)

YAl
b =— —' (2)
PI/ N
rae P, — YMCIO WHIWBHIOB BO BHEIIHEM MHOXXECTBE, CTCHEPHPOBAHHBIX [-BIM THIIOM

oneparopa CKpCIiuBaHus, ‘P‘ — MOIIIHOCTH BHCITHCI'O MHOXECTBA, ni — Y1CJI0 UHAUBUIOB B
TEKyIIeH TMOMyIAIMHA, CTCHEPUPOBAHHBIX  I-bIM THIOM omepartopa, N — MOIIHOCTb
MOMMyJIAIHH.

JIns Ka)XKJ0ro BapuaHTa ONEPaTopa CKPELIMBAHUS BBIYHUCIACTCS <IIPUTOTHOCTE
o ¢opmyse:

T-1

Zk+1 ! (3)

0

rne T — uHTepBan agantanud, K=0 COOTBETCTBYET MOCHEIHEMY IOKOJCHUIO B WHTEpBaie
anmanranuu, k=1 — npeapiaymemy 1 T.J1.

UYepes kaxaple T MOKOJEHUH OCYIIECTBISAETCS IIOMAPHOE CPABHEHHUE <IIPUTOJHOCTH»
BapHUaHTOB CKPELMBAHMS C 1IEJIbI0 TIEpepacpeieICHHs PECYPCOB, COIIACHO IIPAaBUITY:

0, if n, <social_card

. —social d
s, = 1int( N socrlla_car ), if (n, —h, Cpbenalty) < social_ card; 4)

penalty  otherwise

rIe S — pa3Mep pecypca, OTIaBaeMbIH I-bIM aJTOPHUTMOM KaKAOMY MOOCIUBIIEMY Yy HETO

anroputMy, h — Ymcino mopakeHWH alropuTMa B ITIONApHBIX CpaBHEHWsX, Social_card —

MHHUMAIIBHO JOMYCTUMBIN pa3Mep nmomyssinuy, penalty— pasmep mrpada At mpourpaBIInx
anroput™MoB. [lapamerp social_card mpennasHadeH IS TOAJACP)KAHHS Pa3HOOOpa3us
BapUAHTOB OIepaTopa, Ppenalty— ayst mepepacnpenesieHust pecypcoB.



. 3apaua knaccuduraumm (nonb3oeatens,
MHOFOHDHTeupHaanbM — IMOLMIA, NONa) PellaeTca C NOMOLLbH
FEHETUHECKIM aropuTm 1 1 HelpOoCeTeBOM MOZE/M Ha KaXA0M NoAcucTEME
CTPOWT PENPEEHTATNBHYIO I ' MHPOPMATUBHBIX MPU3HAKOB.  BbixogHoe
annpoKCHMALIO MHOKECTBA \ 3HayeHue: f; - BEKTOP, COAEPKaLIMIA 3HAYSHHA

Mapeto (MHOecTBO . 7 oWKBKK KnaccudrKauMmM ANA Kaaon
KOMMPOMMCCHBIX PeLLEHUIA) \ 1n
NOACUCTEMbI MPU3IHAKOB.

( 3HaueHua f; )
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Pucynok 1 —O6mas cxema pa3zpabaTbiBaeMOro mojaxo/a

Ha nanHOM »3Tame B KadecTBE KJIACCU(PHUKATOPOB HCIOJIB3YIOTCS BEPOSTHOCTHBIE
Heiiponnsie cetu (PNN), peanusyromye anmapar MaTeMaTHYeCKOW CTaTUCTHKU (OIEHKA
IUIOTHOCTH PACIIPECTICHUS BEPOSTHOCTH ISl KJIACCOB).

PazpabatpiBaeMblii TOAX0A OBUT NPHUMEHEH K 3a7aye paclo3HaBaHUS SMOIMA
TOBOPALIETO MO YCTHOH peun. KomnuecTBO XapaKTepUCTUK, U3BJIEKAEMBIX U3 3BYKO3AIlUCH,
JOCTUTAET HECKOJBKUX COTEH, 4YTO CYHIECTBEHHO 3aTpyIHsET paldoTy MpHBIEKAEMbIX
anroputMoB. [losToMy BakHOW 3amadyeil B mporecce HACHTH(PUKAIMK TEPCOHATBHBIX
XapaKTEPUCTHK YeJOBEKAa [0 pPEYH SBISAETCS U3BICUYEHHE HH(POPMATUBHONW CHUCTEMBI
IPU3HAKOB, HCIIOJIb3YEMO aJrOpUTMaMU PacIO3HABAHUS.

JInsi TeCTUpPOBaHUS TPEUIOKEHHOW aJTOPUTMHUYECKOW CXEMbl OBLIM HMCIIOJIb30BaHBI
tpu BI: “Berlin”, “SAVEE” u “VAM", coaep:kalye XapaKTEpUCTHKH TOJOCOBBIX 3aITUCCH
Ha HEMEI[KOM, aHTJIHMICKOM M HEMEIKOM SI3bIKaxX COOTBETCTBEHHO. Kakablil 3ByKOBOH (haiin
onuceiBasicss 384 npusHakamu. [ aHanmza 3pGEeKTHBHOCTH pean30BaHHOTO TOIX0/1a IS
KaX/101 3a/1aun ObLIa MOJy4YeHa TOYHOCTh KJIACCU(PHUKALMK Ha MIOJHOM Habope MPU3HAKOB, HA
UHPOPMATUBHONW mojacucTeMe aTpudyToB, u3BiedeHHOM GA, m Ha Habope NPHU3HAKOB,
MOJYYEHHBIX C TOMOIIBI0 MeToaa riaBHbIXx KommoHeHT (PCA) (rabiuma 1). ITonydenusie
pe3yabTathl yepenusumch o 10 mporonam, BEIOOpKa JAeTMIach Ha 00YYaONIyl0 U TECTOBYIO
B niponiopiinu /Ona 30%.

Tabnuna 1 —Pe3ynpTaTsl TECTUPOBAHUS PEATM30BAHHOIO OIX0/1a

PNN PNN+GA PNN+PCA
Hwms B] 384 npusHaka, KonuuecTBo Konnuectso
ToYHOCTE (%0) Tounocts (%) MPU3HAKOB Tounocts (%) PU3HAKOB
Berlin 58.90 71.46 68.4 43.66 129.3
SAVEE 47.32 48.41 84.14 26.53 123.6
VAM 67.07 70.63 64.83 59.41 148.6

AHanu3 TOJIy4YeHHBIX pe3yabTaToOB IOKa3al, uTo npuMmeHeHue merona SPEA s
W3BJICUCHUS] ”HPOPMATUBHBIX MTPU3HAKOB TTO3BOJIMIIO HE TOJIBKO COKPATUTh YHCIIO aTPHOYTOB,
UCTIONB3YEMBIX IS OOydYeHUs KIacCU(PUKATOpa, HO U TMOBBICUTH TOYHOCTH MOTYyYaeMBIX
Moxenerd s Beex BJl, mpeacTaBieHHBIX B dKcnepuMeHTe. boiiee Toro paspabaThiBacMBbIi
nonxon okasancs dS(hdekTuBHEe MeToga TJIABHBIX KOMIIOHEHT, NpPHUMEHEHHE KOTOpPOTO
MPUBOANT K CHUKECHUIO TOYHOCTH PACcTiO3HABAHMUSI.




