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1 MaTeMaTUudecKasl CTATUCTUKA

CyLICCTBYCT MIIOXKCCTBO KJIOUCBLIX MOACACH, B KOTOPLIX H3YUACMAA TICPC-
Menag (OTKINK) Y BABHCHT OT ICKOTOPOro mabopa nepeMeninix ((QpaxkTopos)
X = (Xy,...,X,). B croxacTi1uccKux MOACHAX, KAK TPABHIO, COBMCCTIIOC PAC-
npeacncine X u Y dasndcercd rncussecTiniM. Haummag ¢ knaccuticckux pabot
Jlarpamxka u [aycca, HCCICIOBATCIH CTPCMHIHCL B 3aJAIIIOM KJIacce (yIK-
IHH TMalTH Takylo, KOTOpad TMO3BOJIANa OLI B ICKOTOPOM CMDICJC «XOPOIIOS
AMMPOKCHMHPOBATL 3IAYCIHC Y ¢ MOMOIILIO BCero nekropa X. Oamako wa-
CTO OKABLIBACTCH, ITO OTKJIHK 3ABHCHT JIHIIL OT CPABIHTCILIO MCOONLITON a-
ctu komnornent X. Herpupnanoiag 3ajatia cOCTONT B WACHTH(MHKAIINH HTHX
KOMIIOIICIIT TI0 Tabopy HesasnenMox mabmogenmit (X1, Y1), 0 (XN, YY) rae
see (X7, Y7) umetor takoe ke pacnpegenciue, kax (X, Y). Haxoxaenue sToit
JACTH KOMIONCHT X, 0bpas3yIoliHX TaK Ma3LIBACMDIC «3IATHMLIC (DAKTOPLI»,
MO3BOJACT CTPOHTL MOACIH, JOMVCKAIOUIHC TIC TONLKO MPHBJICKATCALIIVIO HII-
TCPIPCTALIHIO, 110 H MO3BOJAIOUIHC CYIICCTECIIIO VOKOPHTL 0DPaboTKY HKCICPH-
MCITATLILIX Jarnix. B 1996 roaxy T.Tibshirani 5 paMkax muncinoro perpec-
crormoro anaiuza ssea Merog LASSO (least absolute shrinkage and sclection
opcrator), 06CCICIHBAIONTHE VIOMAIYTYIO HACHTHGHKALNIO. TaKoil OAXOM CTAN
PazpabaTLIBATLCA PAJOM ABTOPOB B MCO(MUIUTICCKHX HCCICIOBAIIHAX, TTATHIIAA
¢ 1986 roga. Cama Kc HACA PCYAAPH3IALHH, HCIOJL3YCMAA B 9TOM IMOIXO-
e, socxoguT K TpyaaMm akagcmuka A H.Tuxomopa. OTMeTHM, 9TO CYIICCTBY-
oT Heanii pag obiaacTei, B KOTOPLIX MPCAIONOXKCIHC O JHICHIIOM XaPaKTCPe
BABHCHMOCTH X H Y IIC ABIACTCA AJCKBATILIM. B 3TO# ¢BA3ZH MOXKIIO VKa-
3aThL ITa McIuko-bnomorutcckuc uccacaosanud. B 2001 roay 6oira onybanko-
sarna cratnd M.D.Ritchic u cc coanTopon, B KOToOpo# OLLT MPCITOMXKCIT MCTOL,
MDR (multifactor dimensionality reduction), nanescniniii na BLIABACIHC 31a-
TUMDLIX (DAKTOPOB B NMCAHICHIILIX MCMTAPAMCTPHICCKHX MOACHgax. TowIce roso-
P, HCMOML3VA TPOLCAVDPY KPOCC-BATHIALINH, CTPOHICA OMPCIACICHINLIE Anro-
PHTM, MO3BONAIONIHI BLIOpATL smaunMoic (gakTopnl u3 mnabopa X. Iloguepk-
IICM, 9TO, B VIOMAIIVTOH paboTe H 1CJIOM PAAC APYTHX IIC JOKABLIBAJHCL TCO-
PCMDI, JCMOIICTPHPYIOUIMC IPAIHILI MTPHMCIHMOCTH TPCITOMKCIILIX AJNOPHT-
MoB. duccepranua A.C.PAaKHTLKO MOCEAILICHA BLIABJICIIHIO BIHATHMLIX (DaKTO-
POB, BAHAIOUIHX T4 H3VIACMDLIH CAVIANILIH OTKIHK, ¢ MOMOILILIO CTATHCTHIC-
CKHX OIICIIOK (DYIKIHONAA, OMHCLIBAIOIICTO OMTHOKY Cr0O MPCACKAZAIIHA 0 a-
cTH KoMmmornent sekropa X . Takoit meron, ssepcnnnii A.B.Bymunckum ¢ co-
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MDR-EFE (crror function cstimation). Boimmoamncnmnoe asropoM gucceprannu
nccacaopanuc mo passutHio Mcroga MDR-EFE, mecomieniio, akTyannio, mo-
CKOJLKY JOKAZAIIDLIC TCOPCMDLI PACKPLIBAIOT TPAIMHILI MTPHMCICIHS 3TOTO MC-
TOAA 4 TCOUTIAPIIOTO OTKIUKA ¢ JI0DLIM KOICHILIM TAOOPOM 3HATCIIHI.

Paccmatpusacmadg gucceptaiing obnemom 110 eTpaliii] cOCTORT U3 BECACIIHA,
TPCX TUIAB, 3AKJIIONCHHA U CIHCKa JUTeparypnl u3 100 pabor.

Bo mBeacnuu 3adBicinl ICTH HCCICAOBAIINA, OMHCAIIA CTPYKTYPa JHCCCPTa-
IIHH U Jail 0630 NPCANICCTBYIOUINX PC3VALTATOR.

B neppoit rnase pacemarpusactea obobuicnne MDR-EFE metona mna 1e 6u-
MAPILIH OTKJIHK ¢ JMIOOLIM KOTCYILIM aucaoM snadcennit. [Ipm srom dakTopo
TOXKC MTPUITHMAIOT BHAYMCIHA B TPOU3BOJLIIOM KOIICHIIOM MIIOXKeeTse. Uzyticine
TIC TOJLKO DHIIAPIIOTO OTKJIHKA MPCACTABIACTCA BAXKIILIM. Hanpumep, ana npu-
JIOYKCIHI B MCAHIHIIC 3TO MO3BOJACT XaPAKTCPH30BATL COCTOAIHC TTAITUCIITA TIC
TOJILKO KAaK <«3J0POB» HIH «DHOJCII», M0 JACT BO3ZMOXKIIOCTL MPOBOAUTL HoJce
JCTAJLIIOC OMHCAIIHC. Takoc 0bobLIcHe MToOTPCHOBANO BMATHTCALILIX VOCHIHHE B
MPCOAONCIHH BOZNHKKAIOIIUX ANATHTHUCCKHX TpyaAtoctceit. Teopema 1 3achy-
JKHBACT BITHMAITHS, TOCKOILKY COACPKHT TICODXOIUMDIC H JOCTATOUILIC VCI0-
BHA CHIILIION COCTOATCILIIOCTH BECACHIILIX B JHCCCPTALIHH CTATHCTHICCKHX OLIC-
TIOK (PYIKIIHOIIAMA OMIHOKH MPOTTIO3a OTKIHKA. B TcopeMe 3 11a OCIIOBC TCOPCMDI
1 ACMOICTPHPYCTCA BO3ZMOMKIIOCTL HACITH(HKAIINH Tabopa 3MaTuMDLIX (DAKTO-
POB. YCTAIOBJCIIHC CHALIION COCTOATCALIIOCTH OLICIIOK, & TIC TOJILKO CXOAUMOCTH
M0 BCPOATIOCTH, ABIACTCH CYUICCTBCIIILIM, TAK KaK MO3BOJLACT COMOCTABIATD
OLCHKH (DVIKIHOIAIOE OIIHOKH Jd PasiLIX Habopos KoMmoIcent X Ia cobn-
THH BCPOATIIOCTH CAHIHIA (H TCM caMbiM u3beraiorea nonpasku Bondepporn ).
CyUICCTBCNNYIO PODL B JOKA3ATCILCTEC HTPACT HCIMOML3OBAIHC VCHICIIIOTO 3a-
KOIA OONLITHX THCCH B CXCMC CCPHIT HCCJICAVOMDIX CVIAHNLIX Beautui. (JrMe-
THM TAK¥KC BAXKIIVIO TCOPCMY 4, TATOUIVIO 0DOCIIOBAIINC MTPCAIOXKCIITIOMY MCTOLY
HACIITHMHKAIINE 3IMATHMDIX (DAKTOPOB, KOTIA BCKTOP (PAKTOPOB IIC ABIACTCA
JHCKPCTIION CIVIAHIION BOAHTIHIION, & HMCCT ILTOTIIOCTL BCPOATIIOCTCH IO MCPC
Jebera, HoKasaTeanLeTBo ABIACTCA BOCLMA CIOXKILIM. ABTOPY MOTPeHOBATIOCE
MOCTPOUTDL BCMOMOTATCILIILIC BCIHIHIILL, 0DPAZYIOIIHC MAPTHIITAM, TPHMCIHTL
I THX TCPABCIICTEO A3yMa (ABAAIOMICCC ATIANIOTOM TICPABCIICTBA X e aut-
ra I MC3ABHCHMDIX CJIATACMDIX ), HCIOJIL30BATD MOIATHC CXOIHMOCTH BIIOJIIC
JITS TIOCACAOBATCALIIOCTH CyIaiinnix seananir. K 3acayram asTopa clIcayeT oT-
IICCTH H MPOBCPKY TOTO, UTO HANATACMDIC VCJIOBHA BLIMOMIIAIOTCA JAJA ITHPOKO
HCIIOJIL3VCMOH MOJICIH JIOTHCTHICCKOH PCrPCCCHH.

Bo BTOpoit rMaBe H3YTAIOTCA ACHMITOTHYUCCKHC CBOHCTBA CTATHCTHYICCKHX
OLICTIOK (PYTIKIHONATA OmuOKH. TecopeMa 7 JacT HIHPOKHC VCJIOBHA CIPABCI-
JHBOCTH LCHTPAILIION MPCACALIION TCOPCMDI A TMOCTPOCIIILIX olctiok. Cre-
JAVCT OTMCTHTL, ITO JJIA VCTAIIOBJCIHA STOTO TPVAIIOTO H TYDOKOTO PCe3yILTA-
Ta MOTPCOOBANIOCL MPOH3BCCTH TOIKYIO PCTVIAPH3AIMIO VIOMANYTLIX OICIIOK.
[Ipu »TOM ABIO HAKACILI TAPAMCTPLI TPCACALIIOTO MOPMANLIIOTO PACIIPCACIC-
U4, & JOKA3ATCALCTEO OXBATLIBACT MCOHIIAPIILIE chayiaiiiilt orkauk. B coazu
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¢ neeacposarueM ¢gynruuonaga omubru A.C. Pakuroko obparninca Takxke K
TCOPHH MCPCCTAIIOBOUNLIX Beautuil., [Ipu sToM monytciinic uM & 9To# obaactu
PC3VALTATLI MPCACTABIAIOT CAMOCTOATCALILIR HIITCPCC. ABTOPY AHCCCPTALIHH
VIAIOCH JOKAZATD MOBLIH BAPHAIT LCHTPANLION TPCACTLIION TCOPCMDL AT TIC-
PCCTATIOBOMIILIX BCAXUHIL (JICMMa 5) H TPHMCITHTL cro (Tcopema 12) gid craTu-
CTHICCKHX OLCTIOK (DYIKIHONAMA omubKH. [Ipu 9ToM ABI0 Al ICIILI TapaMeT-
PLI MPCACALIIONO TayccoBeKoro 3akona. A.C.PAaKHTLKO VOTATIOBHI TakXKC I
NCPCCTANIOBOMILIX BEAHHIL (Tcopema 10) ananor #3seeTiol TeOpeMnl Dpagiia
— Kana 0 MakcHMyMC MOPMHPOBAIIILIX CYMM MIC3ABHCHMDIX CJIATACMDIX.

Tpernda rnasa nocsauicia mosomy sapuanty MDR-EFE meroga, otocsaiic-
MVCA K TOCICAOBATCALIIOMY OTOOPY BIHATHMDLIX (PAKTOPOB IO OAIIOMY IIa KarK-
gom arc. [Hocnegosatenniiit ot6op (hakTOPOB 1A OCIIOBC KOPPCIAIHI HITH HII-
(hOPMALTHONIILIX XAPAKTCPHCTHK MPHMCILANCA H PAIICC, MATHIIAL, TO-BHIAMOMY,
¢ pabornt H.Peng ot al. (2005). Takoii mogxo CYIICCTECINO YITPOLIACT BLITHCIIH-
TCALILIC TPONCAYPLL. OAIIaKo BechbMa TPYANLO 060cnosaTn, 4To oi (¢ 60nnmoil
BCPOATIIOCTLIO) MPHECACT K MabOpy 3MatuMLIX (PakTopos. g Mogenu mauns-
11010 HACCOBCKOTO KIACCH(PUKATOPA TeopeMa 14 BICPBLIC JACT OLCIKY CIIH3Y
I BCPOATIIOCTH TTOCICIOBATCIALIIOTO 0TOOPA BIATHMLIX (DAKTOPOB € TTOMOLILIO
MDR-EFE meroga. Unrepeenio, 1o A.C.PAaKHTLKO CyMCT CBA3ATL H3YIACMYIO
UM 3aJa79y ¢ PACCMOTPCIIHCM JIOTHCTHUCCKOH perpeccuu. [IpHATIO 0OTMOTHTD,
YTO TCOPCTHICCKHUC PC3VIALTATDLI, VCTAIOBICIIILIC B JHCCCPTALIHH, HILTIOCTPHPY-
10TCA MPHMCPAMH KOMIILIOTCPIIONO MOACITHPOBAIIHA.

B 3aKI0TCIIHE ABTOP MOABOAHT HTOT MPOACTAIION pabOTLI H IIAMCTIACT Ia-
MPABJICIHA JANLICHIITHX BOZMOXKIILIX HCCACAOBAINI 110 KaXKI0H U3 TPOX TIIAB.

YUUTLIBAA BLINICH3JIOMKCIIIOC, MOXKIIO CKa3aTh, 1To guccepTaund A.C. Pa-
KHTLKO MPCACTABIACT ¢ODOI LCILIIOC MATCMATHICCKOC HCCICIOBAIINC, BLITOJ-
IICIITIOC TIa OYCIL BLICOKOM MAVYIIIOM VPOBIC. JoKa3aIILIc pesyiaLTATLI TPCI-
CTABJAIOT TIC TOJLKO TCOPCTHUYCCKHH MAVUINLIE HIITCPCC, 10 TAKYKC JOMYCKAIOT
MPIIOKCIHA K ANAIH3Y PCANLILIX JANINLIX. YCTAIOBICHILIC TCOPCMDLL H JICM-
MDI H3JATAIOTCA ¢ BOPILIMH, MOJILIMH JOKA3ATCALCTBAMH. ABTOpD AHCCCPTa-
IHH MPOABHI TBOPUCCKHC CIOCODIIOCTH MPH POIICITHA CJOKIILIX H AKTYAJILIILIX
3aJaT COBPCMCIIOR MATCMATHICCKOR cTaTHCTHKH. [IpHaTiio TakKe OTMCTHTL
CTO SPYAUIHUIO U BAAJCIHC PA3N00DPA3Iol BePOATIOCTIIO-ATAJIHTHICCKON TeX-
KON, (OCHOBILIC PC3VALTATLI JUCCCPTAILINH OMYOIHKOBAIILI B ICCATH paboTax
ABTOPA U TPOILITH BCCCTOPOIITOI0 anpobauuio. BB matanc ka0l riasnl yKazan
pkaag A.C.PAKHTLKO B PCIICIHC MOCTABCIIILIX 34T MPH ITATHTHH COBMCCT-
ILIX MYOIHKALHE. YCTAIIOBICIILIC PC3VILTATLI JOKIAALIBATHCD 1a 10 MCKIv-
napoAInix Kordepenuuax. B asropedepare mogpobiio 1 NpasuILIIO H3IATACTCH
COICPKAINC JHCCCPTALIHH.

Huccepranua akKypaTio odQopMIca, CVIICCTECHILIX AC(DCKTOB H3MOKCIHA
IIC 3aMCTCIIO, TI0 BCC YKC CCTDL MCHOMDLINOC KOTHICCTEO 3AMCUAIHE TAIIC BCCTo
pegaktopekoro Tana. He akkyparno cdopmymuposano Cnegersuc 5. Boimo 6o
KOMATCILIIO B TIABC 3 PACCMOTPCTD TIC TOJLKO MOJCHIL TAHBIOTO HaAHCCOBCKOTO
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knaccudukaropa. B cBaA3M ¢ J0Ka3aHHBIM B JUccepTalny 06001eHHeM TeopeMbl
Spnéma — Kana na nepecraHoBOMHbIE BEJMUNHBI €CTECTBEHHO BCTAeT BOIPOC
O MOJIYYEHHH B JajibHelieM HOBbIX (DYHKIHOHAJIBHbBIX MPEAEJbHbIX TEOPEM B
cXeMe NepecTaHOBOYHBIX BeIHYHH. B 9acTHOCTH, MOXKHO JIM OCJAOUTH B JieMMe
5 MOMEHTHbIC YCJOBUA?

BMmecre ¢ TeM, yKazaHHbIe 3aMeYaHUs He YMAJISAIOT 3HAYHMOCTH BbINOJIHEHHO-
ro nceaenosanus. Juecepranus orpevaer rpeboBanusM, ycranosinennniv Moc-
KOBCKHM TOCY/IapCTBeHHbIM yHuBepceurerom umenu M.B.JlomonocoBa k pabo-
TaM nojioonoro poaa. Cosepxkanue jiuccepranuu COOTBETCTBYET CHelralibHO-
cru 1.1.4. «Teopus BepoaTHOCTEH M MaTeMaTHUYECKas CTaTUCTHKa» (Mo (pusuko-
MaTeMaTHYeCKUM HayKaMm ), Hanpasjenus ucciejopauuii: «Henapamerpuyieckas
CTATHCTHKA» M «AHAJIN3 CTATHCTHYECKHX AaHHbIX». Jluccepranus yAOBIETBO-
psieT KpUTepusiMm, onpeaeneHubim ni. 2.1-2.5 ITosoyxkeHns o NpUCYXXKAEHHH yyie-
HBIX cTeneneit B MOCKOBCKOM rocyzapcreennom ynusepcutere nverun M.B. Jlo-
MOHOCOBa, a Takxe odopmieHa cornacHo TpebosanusiM [lonoxenus o cosere
0 3allluTe AUccepTaluii Ha COMCKaHHe yYeHON CTeleHy KaHAu/laTa HayK, Ha CO-
MCKaAHUEe YYEHOH CTEelCHM JOKTOpa HayK MOCKOBCKOIO rocyJapCTBEHHOrO yHH-
sBepcurera umenn M.B.Jlomonocosa. Takum obpasom, couckareib AJIEKCAHAD
Cepreesuy PakuTbko 3acily)XKuBaeT HPUCYXKACHUS YYCHOH CTENCHU KaHAMIaTa
busnko-maremaTnyeckux Hayk no crnenuaiabnocru 1.1.4. «Teopusi BeposaTHO-
cTell ¥ MaTeMaTHYeCKasi CTaTHCTUKAY.

OdunnaibHbii ONNOHEHT: JOKTOP (DHU3HKO-MaTEeMATHYECKUX HAyK, npodeccop,
npodeccop Kadeapbl MaTeMaTHYeCKOH CTATHCTHKH (baKyJibTeTa BBIYHCIUTE ] b-
HOM MaTeMaTHKH 1 KubepHeTukn PegepasibHOro rocyAapcTBEHHOrO BIOIXKEeTHO-
ro 0Opa30BaTeJIbHOrO YUpPEeXKJAeHus BbiclIero obpasoBanusi « MOCKOBCKHM rocy-
JapcTBeHHbiit yHuBepeuTer nMenu M.B.JlomonocoBa»
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