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ODHMIMATLHOrO ONIOHEHTa KaHauaaTa (U3NKO-MaTeMAaTHYECKUX HAyK Anexcest
SIkoBnesnua YepBoHEeHKHMCA Ha muccepramuio Anekcanapa Mropesuda Tarapuyka
«BaiiecoBcKHe METOIbI OIIOPHBIX BEKTOPOB Uil 00y4EHHs pacro3HAaBaHHIO 00pa3oB
C yNpaBiseMOll CENEeKTHBHOCTHIO O0TOOpa NpPH3HAKOB», TPEACTABICHHYIO Ha
COMCKAaHHe YyYeHOlW CTermeHW KaHaunara (QU3HKO-MaTeMaTHYECKHX HayK IO
cnermmansroctH 05.13.17 — «TeopeTryeckue OCHOBBI HHPOPMATHKIY.

Iluccepramuonnas pabora A.M. Tarapuyka nocBsiieHa aKTyanbHOH npobneMe MalIMHHOIO
o0yyenns — OTOOpY HpH3HAKOB OOBEKTOB B IIpOIECCE o0y4eHHs pacro3HaBaHHIO 00pa3oB
METOJIOM OIIOPHBIX BEKTOPOB.

B HacTosiiee BpeMsi METOJI OTIOPHBIX BEKTOPOB OCTAETCs OJHMM H3 HanOoJIee MOMmyIIpPHBIX
MeToZI0B 00ydYeHHs paclo3HaBaHHIO 00pa30B, HO B TOXE BpPEMA OTOT METOA HE HMECT
BEpOSITHOCTHON HMHTEpPIpPETaliyd M He 00JaJaeT MEeXaHH3MOM orOopa Haubonee MOIXOIAIINX
NMPU3HAKOB M3 IOCTYIHOTO MHOXKECTBA, NPEAHA3HAYEHHBIM JUIs YBEITHYCHHA o6o0mrarome
CrocoOHOCTH 00yYEHUSI.

M3BecTHBIE MOAM(MUKALEE METOJa ONOPHBIX BEKTOPOB, HANENISIOIIHE ero CIOCOOHOCTHIO
oTGHpaTh NpPHU3HAKM HEINOCPEJCTBEHHO B Ipouecce OOydeHHs, 3aMETHO —paCLIMpHIHA
IPUMEHMMOCTH METO/Ia OTIOPHBIX BEKTOPOB B CHTYalMsAX U30BITOYHOTO MPU3HAKOBOT'O OIHCAHHS
o6bexktoB. B pabore A.U. Tarapuyka cpopMyJIHpOBaHBI YETHIPE KPHTECPUS ONCHHBAHHUA
KayecTBa METOOB OOYUEeHHs 1O MX CIOCOOHOCTH OTOMpaTh Haubolee 3HAYMMBbIE MPU3HAKH B
npouecce 00y4eHHs..

D10 - BBUICJIEHHE M MCKIIOYEHHE W3 OINMCAHMS [OJHOCTBIO HIYMOBBIX IONApHO
HE3aBUCHMBIX TPM3HAKOB, BBIIEJICHHE M TOJABJICHHE TIPYII 3aBHCHMBIX MEXLY coboi
HeuH(DOPMATHBHBIX I[IPU3HAKOB, BBIIETECHHE HHYOPMATHBHBIX JHHEWHO HE3aBUCHMBIX
TIPU3HAKOB, BbIJEICHHE TPYNIN 3aBHCHMBIX MNPH3HAKOB, TOJIBKO COBMECTHBIM Y4eT KOTOPBIX
MOXKeT 00eCIeYruTh MPHEeMIIEMOE Ka4eCTBO pacrio3HaBaHus.

IIpe/IoKeHHble KPUTEPHH IIO3BOJIAJIM [0Ka3aTh HENOCTATOYHOCTH  CYMIECTBYIOUIMX
CeeKTHBHBIX MOJM(HUKAIMNA METOoJa ONOPHBIX BEKTOPOB H ONpPEIEIHIA HArpaBICHHE A
pa3pabOTKH HOBBIX CIIOCOGOB peryisipu3aliy METO/1a ONIOPHBIX BEKTOPOB.

B KauecTBe TEOPETHUECKOH METOOJIOTHH CENEKTHBHOrO 00y4eHHs PAaCTIO3HABAHUIO obpazoB
B pabore A.W. Tarapuyka mnpeioKkeHa BEpOSTHOCTHAs OaiiecoBCcKasi TOCTAHOBKA 3aJIa4yM
o0y4eHHs JIBYXKJIACcCOBOMY pACMO3HABaHMIO 00pa3oB B TNPHU3HAKOBOM IPOCTPAHCTBE,
npuBOAAIAs K 0OOOLIEHHIO METOAAa OMOPHBIX BEKTOPOB. OCHOBOM TIPEUTOKEHHOIO METO/A
OIIOPHBIX BEKTOPOB SBIISIOTCH, C OJHOM CTOPOHBI, CHENHAILHOE MNPEINONOKEHHE O BHAC
YCIIOBHOTO pAcIpe/IelieH s PH3HAKOB OOBEKTOB KAKIOro Kiacca, 3aJaHHOTO OTHOCHTEIBHO

HEHU3BECTHOMN THIIEPIJIOCKOCTH, H, C ﬂpyl"Oﬁ CTOPOHBI, BHJI aAIPHOPHOI'O pacupeaeieHus



[apaMeTpoB 3TOM runepmiockocTH. Jlamee mnpeanaraercss Mo JaHHBIM OOYYeHHS HaAWTH
anocTepHOPHOE paclpeeieHHe W MCKaTh pelleHHe, obecreynBaonee MaKCHMYM IUIOTHOCTH
HalJICHHOT0 alloCTEPHOPHOTO PACIIPE/IeIICHHUS.

IIpennoxennas B pabore A.U. Tatapuyka BepOSITHOCTHAss HHTEPIIPETALHS METO/IA OTIOPHBIX

BEKTOPOB IO3BOJIMJIA, B YAaCTHOCTH, paccMaTpHBaTh peLIAlONIee IMPaBHJIO HE TOJNBKO Kak
CYXJIEHHE O KJIacCe HOBOIO 00BEKTa, HO M HAJENIUTh 3TO CYXK/IEHHE €CTECTBEHHOM OIEHKOMH ero
«YBEPEHHOCTH» B BUJI€ allOCTEPHOPHON BEPOSTHOCTH NMPUHAUIEKHOCTH K Kiaccy. Kpome Toro,
B paboTe BIEpBBIE NpeIoXeHa (opManbHas HHTEpPIpETalHs CTPYKTYpHOro mnapamerpa C
METO/Ia ONOPHBIX BEKTOPOB KaK OTHOCHTEIBHOM CTENEHH NIEpeCceYeHus KJIacCoB.

B pabore A.U. Tatapuyyka npeao)KeHbl IBa HOBBIX BH/a ApPHOPHOTO paclpeeieHHs
MapaMeTPOB HEM3BECTHOM T'MIIEPIUIOCKOCTH, NPHBOAAIIMX K JIBYM MOIH(HUKAIMAM METOJa
OTIOPHBIX BEKTOPOB, 0OECIIEUNBAIOIIMM ONTHMAIBHBIH BHIOODP MOAMHOXKECTBA PU3HAKOB. OIuH
M3 9THX METOJIOB COXPAHAET BCE MCXOHBIE NPH3HAKH 00BEKTOB, HO CHAOXKAeT UX pPa3sHBIMH I10
BEIUYHHE MOJIOKUTEIbHBIMU BECAMH, ONPEIEAIONUMU CTENeHb HMX 3HAYUMOCTH. J[pyroi
)KECTKO OTOMpaeT MOAMHOXKECTBO IIPU3HAKOB ITPHU IOJIHOM TOIABIEHHH OCTAIbHBIX.

OtnenbHO cnemyer OTMETHTb, 4YTO IPEUIOXKEHHbIE JBAa AlPHOPHBIX paclpeeIeHus
[apaMeTPOB THIIEPIUIOCKOCTH 3aBHCAT OT CHNENMAIbHOrO INapameTpa OOy4eHHsl, HA3BAHHOIO B
paboTe «IapaMeTpoM CeIeKTHBHOCTH» H OIPE/eISIOIEer0 HHTEHCHBHOCTh 0TOOpa MPH3HAKOB
COOTBETCTBYIOIEr0 MeToAa oOyueHus. [Ipu HyneBOM 3HAUeHHH NapameTpa CeJEeKTHBHOCTH B
MTOIOBOM pellleHMH OyayT y4yacTBOBaTh Cpa3dy BCE NpPH3HAKH W MeTon OOydeHus Oynaer
OKBHBAJIEHTEH KJIACCHYECKOMY METOJy OIOPHBIX BEKTOPOB, HE O0JIAJAIOIMIEro CIOCOOHOCTHIO
oTOMparh NpPH3HAKW, a C yBEJIMYEHHEM 3HAYeHHs Iapamerpa Bce OOJbINAs 9acTh MPH3HAKOB
MO/IaBIISIETCSL.

Crenmyer OTMETHTH NPOBEIEHHOE aABTOPOM TEOPETHYECKOE MCCIIEJOBAHHE CBOHCTB
CYLIECTBYIOIMX M NPEIIOKEHHBIX MOIH(DUKALUKA METOa ONOPHBIX BEKTOPOB C TOYKH 3PEHHS
UX CHOCOOHOCTH OTOMpaTh NpHU3HAKH. Bo-mepBeIX, B paboTe aHAIM3UPYIOTCS MHOXECTBA
anpiopy  HauOojee M  HaMMEHee TPeANOYTHTENBHBIX  OpPHEHTAlUil  pasjessromeit
TUINIEPILIOCKOCTH, ONPENEIAIOMUX «CTHIb) 0TOOpa MPHU3HAKOB KaXXAOro Metona. Bo-BTophIX, B
pabore  aHamusupyercss 3(pQexT TpyNnmHpPOBKH  JIMHEHHO  3aBHCHMBIX  IPH3HAKOB,
XapaKTepU3yIOUMi CrocoOHOCTh MeTofa oOy4eHHs OTOMpaTh WM IOJAABJIATH IPYIIIaMU
JIMHEHHO 3aBHCUMBIE ITPH3HAKHY.

Pe3ynbrarhl 5KCHEPUMEHTATBHOIO MCCIEIOBAHHMS HAIVIAHO JIEMOHCTPHPYIOT —IIOJE€3HOCTh
NPEUIOKEHHBIX METONOB II0 CPABHEHHMIO C KIACCHYECKMM METOJIOM OIOPHBIX BEKTOPOB H
CYILECTBYIOIIMMH €TI0 CEeJIEKTUBHBIMU BEPCHSIMH.

OCHOBHBIMH JOCTOMHCTBAMH JAHHOI Pa0oThl SABJSIIOTCH NPEUIOKEHHAsT BEPOSTHOCTHAS
OaifecoBcKkass IOCTAaHOBKA 3agaud  OOydeHUs pacno3HaBaHuiO 00pa3oB, obOoOuraroias
KJIACCHYECKUH METOJI OIIOPHBIX BEKTOPOB, /1BE HOBBIX MOAM(HUKAIMKA METO/a ONOPHBIX BEKTOPOB,
obecnieunBaronue 0TO0p MPU3HAKOB, TEOPETUIECKHUI W AKCIIEPUMEHTAILHBIN aHaIM3 CIIOCOOHOCTH

METOZI0B 06y‘ICHH}l K CEJICKIIHUH ITPHU3HAKOB.



Oco6o oTMedy TOT (haKT, YTO MHOTOYMCIICHHBIE PAbOTHI 1O METOAY OIOPHBIX BEKTOPOB
paccMaTpHBaIH 3a1ady 00y4eHHs paclio3HaBaHHs KaK IMOUCK PEIlarOLIEro MpaBHia IpY 3aJaHHbIX
OrpaHMYeHUsX Ha ero Buj. B pabore jauccepraHTa BrepBble KaK BHJ PEIIAIOLIErO NpaBHIla, TaK U
METOJI €ro HaXOXKIEHHs TOJIyJaroTCsl B pe3yJibTaTe ONTUMAIBHOIO pelleHus: 6aiecoBCKON 3amauu
TIPH 3aJIaHHBIX TIPEATIOJIOKEHUSIX O BUIE YCIIOBHBIX paclpeeieHuii 00BEKTOB B IPOCTPAHCTBE MX
OITHCAHUSL.

K HenocraTkam JaHHOMH padoThl MOKHO OTHECTH:

1. IlpoBemeHHOE TEOpPETHYECKOE HCCIENOBAHHE HE IO3BOJIMIIO B IIOJNHOH Mepe
0XapaKkTepHu30BaTh OCOOEHHOCTH OJHOTO M3 IPEMJIONKEHHBIX METOIOB CEJIEKTHBHOIO
o0yueHHsl, a IMEHHO METOJa pEeJeBAaHTHBIX NPU3HAKOB, KOTOPHIE OBl B IOJHOH Mepe
OOBSCHSIM  MPEHMYINECTBA, IMPOAEMOHCTPHPOBAHHBIE J3THM METOAOM B  XOJ€
HKCIIEPUMEHTAIBHOIO UCCIIEI0BaHHSI.

2. Cnexyer OTMETHTh, YTO B TEOPUH HIP ONTHMalbHON OalleCOBCKOM cTparerueil Mrpoka
CUHTAETCS CTpATerwsi, JOCTABISIOIIAs MAaKCUMyM €ro BBIUTPbINY. B auccepraumum xe
ONTUMAILHOM  CTpaTerueil  CUMTaeTcs  CTpaTerus, JIOCTaBIAKOMAs  MaKCHMyM
anoCTEPHOPHOM BEPOSTHOCTH, Y4TO B 00IIEM cliydae He OJHO U TO xe. Koneuno, 06 atom
CKa3aHO B IHUCCEPTALlH, HO OTIMYHE OT YCTAHOBHBILEroCs TEPMHHA CIEI0BAJIO Obl
MOAYEPKHYTH OoJiee sIBHO.

3. B aBropedepare uMeeTCsi CChUIKA HA paHee NPEIIOKEHHbIE IPYTMMH aBTOPAMH METOJIbI
COKpAIIIEHHsI Pa3sMEPHOCTH Tpu3HakoBoro mpoctpaHcTsa (Lasso SVM u Elastic Net SVM),
M TOBOPHUTCSI, YTO «OHH TOydaroTcss U3 Kpurepus (13) ...». M3 3T0ro MOXeT 1okasarscs,
yro ¥ KputepHii (13) ObUT MONy4eH APYrHMHU aBTOpamMH paHee. Mexy TeM 3TOT KpUTepHii
BBITEKAET M3 BEPOSITHOCTHOM MOCTAHOBKH, IIPEUIOKEHHONH aBTOPOM HCCEPTALIMHU BIIEPBBIE.

4. Crpykrypuble mapamerpbl Meroga ( p u C) npeparaercs HCKaTh IepebOpoM ¢
HCIIOJB30BAHMEM  CKOJIB3SIIIET0 KOHTPOJIS. MeEXIy TeM XOoTesloch Obl  HMETh
TEOPETHYECKHE OCHOBaHHs sl HX BbIOOpa, HO, BHAMMO, 3TO OyIeT NpeaMeToM
JanpHelei paboTsl aBTOpA.

5. Vmerorcs OTHENbHBIE pEIAKIMOHHBIE IIOTPEITHOCTH B OQOPMIICHMH JUCCEpPTAliM |

aBTope(epara, Ha KOTOPBIX 51 OCTAHABIIMBAThLCA HE Oy 1y.

HecMoTpst Ha 9TO, CYMTAIO, YTO AHccepranuoHHas pabora AWM. Tarapuyka «baiecoBckue
METOJbl ONMOPHBIX BEKTOPOB sl OOYy4eHMs pacno3HaBaHMIO 00pa3oB ¢ yHpabiisseMOn
CEJIEKTUBHOCTBIO OTOOpa IPU3HAKOB» SIBJIAETCS 3aKOHYEHHOH CaMOCTOSATENBHON Hay4YHO-
HCCIIEIOBATENILCKOM paboTOM, pa3BHBAIONICH TEOpeTHYECKHEe NPHHIMIIBI 0TOOpa NMPU3HAKOB B
3aj1aue 00ydYeHHs ABYXKJIACCOBOMY paclio3HaBaHUIO 00Pa30B 10 METO/LY OINIOPHBIX BEKTOPOB.

VyuTeiBas M3JI0)KEHHOE, cunTaro, 4ro aucceprauus A.W. Tarapuyka «baiiecoBckue MeTobl
OIOPHBIX BEKTOPOB JUIsi OOy4YEeHHsI PacloO3HABaHHIO 00pa30B C YNPABIIAEMON CENEKTHBHOCTHIO
orOopa TNpU3HAKOB»  yaOBieTBOpsieT BceM TpeGopamusM BAK x  jguccepranmsm,

NnpeacTaBIA€MbIM Ha COMCKAHHEC y‘ICHOﬁ CTCIICHU KaHauaara (1)I/I3HKO-MaTCMaTI/I‘ICCKPIX HayK I10
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