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JociigkeHHsT HelTapaMeTpUIHIX KJjacudikaTopiB
MaKCHUMAaJIbHOI TJINOMHN HA OCHOBI MPOCTOPOBUX KBAHTUJIIB

(IIpedcmasaeno waenom-xopecnondenmom HAH Yrpainu A. B. Awicimosum)

3anpononosano nenapamempuunul nidrid 0o po3e’a3anns 3a0ay PO3NIZHABAHHA, KO PO3Di-
A06T NOBEPTHI HE MOAHCYMD ePEKMUBHO ANPOKCUMYBAMUCA CKIHYEHHOBUMIPHUMY NAPAMEMPU-
YHUMU ATHITGHUMU 600 Keadpamuunumy Gyrkuiamu. 11i0xid epynwmyemoves Ha 8UKOPUCTTIAHHT
PYHKUIT NPOCTNOPOBOT 2AUOUHY, WO € 00YUUCAIOBAABHO OEWEBULON0 A MOIHCE 3ACTMOCOBYEAMU-
cA ONA 3000 PO3NIZHABAHMA 6 HECKIHUYEHHOBUMIPHUT 2iabbepmosux npocmopax. ITobydosaro
2AUOUHHUT KAGCUPIKAMOP HA 0CHO8T KOHUENUTT NPOCMOPOSUT K8AHMUALE Ma J0CAIOHCERO Tio-
20 8AACTMUBOCTNE ONMUMANOHOCTE Y BUNGOKY, KOAU GNOCMEPIOPHT TMOBIDHOCTT KOHKYPYIOUUX
ENINIMUNHUL MHOHCUH, € PIBHUMU. J[0CAI0HCEHO PIBHOMIDHY 301oCHICTY GYHKUIT MPOCMOpPosot
20U0UHY A 00YUCAEHO OUTHKY ePEKTNUBHOCTIVE KAGCUPIKAMOPI8 MAKCUMAALHOT 2AUOUHU.

Karouost caoea: OGaileCiBCbKUIT PU3UK, IIPOCTOPOBI KBAHTHUJII, IIPOCTOPOBA, TJINOMHA.

IlocranoBka 3aga4i. @yukiil riMONHA JAHUX JO3BOJIAIOTH BUMIPIOBATH IIEHTPAJIbHICTD T-BU-
MipHOTO eJleMeHTa JaHWX 2z BiAHOCHO 3a/1aHOI T-BUMipHOI MHOXKHMHHU JaHUX abo BigHOCHO Oara-
ToBUMIipHOrO posnoaity ®. BukopucroByroun naHy KOHIEIINIO, MOXKHA MTOOYIyBATH HeIapaMe-
TPUYHUN TiJIXi JijIst y3arajJbHEeHHsT PO3MOAIIBHUX BJIACTUBOCTEN OJHOBUMIPHUX PO3IOILIIB 10
faraTOBUMIpHUX PO3ITOMIiB. Takmil miaxia Moxke OyTH 3aCTOCOBaHU /10 OaraToBUMIPHOI HE3Mi-
IIEHOT CTATUCTUKY, Mipu 6araToBUMIpHOI AUCIepCil Ta acuMeTpil, a TaKoK GaraToBUMIpHOI MeTia-
un. Haiibipim BuKopucToOByBaHUMHU (DYHKINSIMEA TJIMONHY € (DYHKINS HAIIBIIPOCTOPOBOI IVINOWH,
dyHKIIsS cuMILTiiaapHOT rnbuan, (PYHKINS MayKOpUTapHO! riubunu, dpyHKIis rmbnan Maxa-
Jtanobica Ta (PYHKIS TPOEKIHHHOT rInOuHN.

OyHKIIA CUMILIIIAIbHOI 06’ €MHOI IJIMOMHHI eJIeMeHTa, JaHUX 2z BiZHOCHO po3mominy ® moxke
OyTu BUpakeHa K

AYD, 2) = {1+Q¢[K{Z’Zl’”"z’"}]a}_l, (1)

|Zo|!/2
nie Z2¢ — MaTpuis poscioBanus posnomniny ©; K{z, Z1,..., Z,} — 06’eM r-BUMIpHOTrO CHMILIEKCA,
110 ¢OPMOBAHUH 38 JHOIMOMOIOI0 2 Ta L1, ..., Ly L1, .., Ly — JaHl 3 po3noginy ®. Y dopmysi

(1) mimenns ma |Eq>]1/ 2 Heobximme mist adinHo iHBAPIAHTHOrO HepeTBOpeHHs (DYHKIT IINOUHH.
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3aCcTOCOBYIOUN KOHIIEIIIIIO MPOCTOPOBUX KBAHTHUJIIB, BBEJIEMO MOHSTTS TVIMOUHU PO3TAIlyBa-
HHsI, & came, MOHSITTSI IIPOCTOPOBOI I'MOMHMU, IO BUKOPUCTOBYETHCS JJIA PO3BUHEHHST METOIIB
kJslacTepu3arii Ta kiaacudikanii [1]. @yHKiist IpocTOPOBOT IIMOUHI €JIEMEHTa JIAHUX 2 BiJHOCHO
posmnojiry ¢ BU3HAYAETHCA TaK:

o . z2—2Z
AR, 2) =1 Q‘b{nz—m} ’ @
ne Z ~ ®. Besmmunna Qo{(z — Z2)/||z — Z||} onsosnauno susnavae dynkuito posunoity ®(Z) ra
€ HelepepBHUM Ta MOHOTOHHUM TIepeTBOpeHHsIM Ha R’ st Beix ® npu r > 2. Y BUNAIKY, KOJIU
eJIEMEHT JIAHWUX 2 3HAXOUThCs HeJIasIeKo BiJl 1ienTpa posuoiny, Qe{(2—2)/||z — Z||} 6yae 3naxo-
JIUTHUCS JTyzKe 6113bKO 110 Hyuist, Tomy AP (P, 2) nocsirae 1, 1110 € #0ro MaKCUMaJIbHIM 3HAYEHHSIM.
OpnHak, pyxarvuch Bisl IeHTpa, PYHKIIS IPOCTOPOBOI INIMOMHN HAOJIMKATUMEThCsT 0 HyJst. Ha
BifMiHY Bif iHmMuX GyHKINH rinbuHu, PyHKINO TPOCTOPOBOI INTUOUHA MOXKHA BUZHAUUTH J1j1st Oa-
raroBuMipauX jganux. KpiMm Ttoro, many QpyHKI0 MOXKHA 00YUCIUTH [JIJIsT HECKIHICHHOBUMIPHUX
riib6epToBux mpocTopis [2]|. Baznaunmo, 1o BUOIpKOBI dopmu QYHKIINH MIMOUHE MOXKHA OTPH-
MaTH 1UIsxoM 3aminn ¢ Ha emnipuuny dyHKuito posnomainy ®,,, mo BcraHosioe Macy 1/m Ha
KOKEH 3 M eJIEMEHTIB JaHuX B r-BUMipHOMY Ipoctopi. OTxe, 3amicts E (P, 2) Ta E (P, 2) BU-
kopucraemo E(l, z) ta E, (I, z) BIANOBIIHO /1151 IO3HAYEHHSI TEOPETUYIHOT Ta eMIIIPUIHOI (DYHKIIIT
ruOuHN B 2z B [-it MHOXKUHI jaHux [3].

Otke, TPUIYCTUMO, IO BC1 PO3IOIIIN MHOXKHUH JIAHUX MalOTh IIIJIBHOCTI, 1110 € HellepepBHU-
MU Ta JIOJATHUMHU B T-BuMipHoMy 1pocropi. Kiacudikaropn MakcuMasabHol IiinOUHE HEe MaioTh
JIOBUIBHOI TIapaMeTpuvHol (GOPMHU PO3IIJIOBOI MOBEPXHI Ta KJIACUMIKYIOTh €JIEMEHT JAaHUX 0
KJIACY, BiJHOCHO sIKOTO JIaHUN eJIeMeHT Ma€ MaKCHUMAaJbHY InbuHy posramryBanas. Kpim Toro,
Taki KiacudikaTopu He MOTPEOYIOTh HABYAHHS Ha BUOIPIN MaHUX, siKi MOBUHHI 30epiraTucs Jjis
Kyacudikaril HOBUX eJIeMEeHTIB.

Kiacudikaropu MakcumasbHOI TVIMOMHU MaXKyTh OyTH BH3HAYEHI TAKUM UUHOM:

Jr(z) = arg max En, (1, 2), (3)

ne B, (1, z) — emmipuana dbyHKIIA [IHONHN Bl eleMenTa 2 B [-if MHOKUHI JJAHUX; M — KIIbKICT
eJIeMeHTIB JlanuX y BuOipIi. Binzuadanmo, 1mo st po3/IijieHHs KOHKYPYIOUNX MHOXKHUH JIAaHUX Pi-
3HI KOHIEIIII] IJIMONHA MOXKYTh OYTU BUKOPUCTAHI JIjIs PO3POOKHU KJiacudiKaTopiB MaKCUMAJIbLHOL
IMOUHU, KON BCi anpiopHi #IMOBIpHOCTI KOHKYpYyIounx KjaciB € piuuMu. OJiHaK, KOJIM KOHKY-
PYIOUi MHOXKWHU JJAHUX MAIOTh OJHAKOBY MAaTPUIO PO3CIIOBaHHA, 8 (DYHKIS CUMILTIIaaIbHOT 06'-
€MHOI TVIMOMHY BUKOPUCTOBYETHCS I Kjacupikallil MaKCHMaJILHOI TIMOWHE, HasBHICTD |E]1/ 2
B 3HaMeHHUKY y Bupasi A® He € 060B’s3K0BO0. IIpuKIamOM 1BOrO MOXKE 6yTH BUIAI0K, KOJIN
POBIOJIIIN MHOXKUH JIAHUX 33J[0BOJIbHSIIOTH MOJIeJIb 3CyBY pO3TantyBaHHs [4].

Teopema 1. Hexali gynkyia wisvrocmi h(z) 3i cdepuuno-cumempuyunum po3nodiiom
€ cmpo20 cnadHolo Ha 610caHi 610 YeHMpPa CUMEMPIL 6 POZMIPHOCTI, UL € 0iabwoto abo Jdo-
pisnroe 2. Todi dynxuisa wisvnocmi h(z) e dynryiero npocmoposoi eaubunu.

JoBeneHHsi. 3a TOUKY cuMeTpil mIpuitMeMo 1moYaTok KoopauHat. OcKijabky (DyHKIs h € iH-
BapiaHTHOIO IPU OPTOTOHAJIBLHOMY IIEPETBOPEHHI Ta, ¢(hepUIHO-CUMETPUIHOIO, MOXKHA CTBEPJIZKY-
BaTH, 110 TOYKHU HA TaKill 2Ke BiZiCTaHi Bi/ IIeHTpa MAIOTh OJHAKOBY IIPOCTOPOBY riinbumny. lasi Bu-
Hepemo Taki JBl TOUKN 21 Ta 22, WO ||21]| < ||z2||, To6TO A(21) > h(22). OT2Ke, Ha Tiil ke Oci KOOpP-
JIMHAT MOXKHA B3SITU €JIEMEHT JIaHuX B pesyibrari cdepudnoi cumerpil [5]. IIpumnycrumo, mo npu
k1] < |malz1 = (k1,0,...,0) Ta 29 = (k2,0,...,0). dus gosimsnoi Toukn 2 = (21, 20,..., 2,)
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MOYKHA 3HANTH Taki Tpu inmi Toukn 22 = (21, —22, =23, ., —2), 23 = (—21,22,23,...,2r) Ta
2 = (=21, —29,—23,...,—2), mo h(z1) = h(z?) = h(z®) = h(=zW). Kpim Toro, Bexropn
B3JIOBK III€] OCI KOOp/IMHAT

ZH ” —x h(z®)  ra Zuh(z(i))
z\ ,

— 21|

HaIpaBJleHl JI0 MOYaTKy KOOPIWHAT, Jle BEKTOP

Z ||z(1 2 h(z())

— 2|

Mae OistbIy posmipHicTb. B pesysbrari, iHTerpyodn 3a z(l), 2(2), z(3), 2(4), OTPUMYEMO, IO

21— % 29 — Z
Sl N Sl ®
lz1 = =] Iz2 — =]
TeopeMy JIOBEJIEHO.

Hagi 3a3HaINMO, IO

L

U — ¥ < Zpl/ HA{Eml (1,2) > Ep,(i,2)} — HA{EZ (1,2) > E(i,2)}|hi(2) dz, (5)

=1 z;éll Zzi}
e hy — dyuknil minsxocti kitacis; Ep, (I, z) — rimbuna enementa z B [-ii MHOXKUHI JaHuX
(l=1,2,...,L); E(l, z) — mHO)XUHHA IIONHA eJleMenTa 2 B [-it MHOKuHI nanux ([ = 1,2,...,L);

p; — anpiopsi fimoBipHOcTi. OTKe, KON KIacup)iKaTopu Ha OCHOBI MHOXKHMHHOI IJIMOMHU € OIITHU-
MaJbHUMHU OalieciBchbKuMEU KjacudikaTopamu, pe3yabTaToM Oyle HacIigok Teopemu Jlebera mpo
MaxKopoBaHy 30iKHicTb. OHAK I1e MOYKJIUBO JIUIE Y BUIMAJKY, KOJU MOYKHA MOKA3aTU OTOYKO-
BY 301KHICTb eMINIpUIHUX (DYHKINH TVIMOMHU 0 MHOXKUHHUX (DYHKITH riunbuHn. 3ayBarXKIMO, II10
KOJTM €TINTUIHI MHOXKWHU JAHUX BIIPI3HIIOTHCS JIUITIE 338 CBOIMHU ITapaMeTpaMH PO3TallyBaHHSI,
KJIacrpiKaTopu Ha OCHOBI MHOXKWHHOI TinOuHN € OafteciBcbKuMu KiacudikaTopaMu il HAIliB-
[IPOCTOPOBOI, CUMILIIIAIBHOI, MaskKOpUTapHOl Ta mpoekiiiinol raubunn [6]. Jane TBepmkenust
TakoxK crupasese juist A? npu jojgarkosiit ymosi @ > 1. Kpim Toro, 3a ymoBu cdepudnoi
cuMeTpil Ta 3CyBy PO3TAIlyBaHHs [IPOCTOPOBA (DYHKIlA IVIMOMHU y MHOXKMHHOMY BHIVISII Oye
OalieciBCbKUM KJIacuiKaTopoOM.

JIema 1. Hexat hi(z) = c(z — ) daa 3azanrvroi dynryii wicvrocmi ¢ 3 c(kz) < c(2)
oas Kootcnozo z ma k > 1 ma napamempa posmawysarna €. Taxootc npunycmumo, wo Gymryii
wiavrocmi hy, ho, ..., hr € estnmuvno-cumempuyrumu. Busnauumo ¥y, A% wacmomy nomuiox
EMNIPUYHO20 KAACUPIKAMOPA Ha 0CH06T 2aubury ma m = (mq, M, ..., ML) AK 6EKMOP POZMIPIE
eubipox das pisnux xaacie. Yacmoma nomunrox Yy, crodumvbes 0o onmMuMaibHo20 0aECiBCHKOo-
20 pusuxy npu min{mi,ma,...,mr} — 00 daa PYHKYIL HANIENPOCMOPOBOT, CUMNAILIANDHOT,
MAHCOPUMAPHOT A NPOEKUIUHOT 2AUOUHU Y 8UNGOKY DIBHUT ANPIOPHUL UMOSIPHOCTNEDY.

HoBenenns. VY cueriasizosaniii jiteparypi [7| mociimzkeno piBHOMIpHY 361KHICTH eMIipu-
YHUX PYHKIHH HATIBIPOCTOPOBOT, CUMILIIIiaIbHOI, MayKOPUTAPHOI Ta MPOeKITiiinol rymbunu. Te 2k
caMe Ma€ MicIle JUid MOTOYKOoBaol 30ixkuocTi. Jlemy moBeaeHo.
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Hesixki dyHKINT TIHOMHN MalOTh BJIACTUBICTH MOHOTOHHOCTI Ta € CHAIHUMU (PYHKIISIMUA Bij
Biacrami Maxajganobica, KO pPO3IMOALI MHOXKUHU JIAHAX € eINTUIHUM 3 (DYHKIHEI IiIbHO-
CTi, gKa € CTPOro CHAJHOI0 B KOXKHOMY HANPAMKY Bif i1 mentpa cumerpii. [lo mamoro xiacy
byHKIIH HageKaTh Taki: QyHKINA HAIIBIPOCTOPOBOI, CHMILNIHIAJILHOI, MAaXKOPUTAPHOI, IIPOe-
KIIIHOT TyinbuHu, PYHKISA CAMILHIHAIBHOI 00’eMHOI rinbuan ajist a > 1, a TakoxXK (QyHKILis
ribuan Maxasanobica [8]. Tomy jyist kinacudikanil janux 3rajgani QyHKIG] rMOUHE € eKBi-
BaJieHTHUMH Bizcrani MaxasiaHobica Ta NMPU3BOAATH JIO ONTHMAJBHOIO 0aifleCiBChKOrO KJacu-
dikaropa y BUIMIQJIKY PIBHUX anpiopHUX WMOBIpHOCTE Ta KOJIHU JEKiJIbKA €IIMITHIHAX MHOXKIH
BiJPIBHSIOTHCsI JIMIIIE CBOIMHU IMapaMeTrpaMu po3TamryBanHg. PyHKIT cHMILIIaJ bHOI 00’eMHOT
b Ta GyHKHil mbunn Maxananobica 3abesneuyloTh JHIlle JiHIHY pO31i10BY (QyHK-
IIif0 Ha OCHOBI IEPIINOro Ta APYroro MOMEHTIB mdaHuX BubOipku. Tomy, He3Bakaroddm Ha IIPO-
cTOTy TX OOYMCJIEHHsI, BOHU € JIOCUTh UYTJIUBUMHU JIO BUKUJIB Ta €KCTPEMAJBHUX 3HAUEHDb. 3a-
3HAYNMO, IO OLIBINCTE KjacudikaTopiB Ha oCHOBI (QYHKIN TIMOWHE He 3ajeXKaTb Big MO-
MEHTIB JaHuX Ta € OLIbIN edeKTUBHUMU, KOJU JaHi 3 BUOIPKM MAIOTh PO3IMOMIIN 3 BaXKKUMU
XBOCTaMU.

Jlema 2. IIpunycmumo, wo dymnxyii wisvrnocmi hi, ha, ... hr eatnmuuno-cumempuuni. Bu-
aHayumo Wy AKX 4acmomy noMuUAOK emMNiPpUuuH020 KAACUPIKAMOPA HG 0CHOBT 2AUOUHY Ma M =
= (my,ma,..., ML), WO € 6EKMOPOM PO3MIPIE GUOIPOK OAf DISHUT KAGCIE. Y 6UNadKy 6uxopu-
CMaHMA PYHKUEE npocmoposot 2aubunu wacmoma nomusok Yy, crodumuves 00 onmumaibHo20
batieciécvrozo pusuky npu min{mi, ma,...,mr} — 00, AKWO PYHKUIA C € chepurono.

HoBenenns. VY creniajizoBaniii jgiTeparypi JociizkeHo piBHOMIpHY 30i2KHICTD €MIIPUIHAX
dbyukuiit raunbunu [9]. Pesyasraru piBHOMIpHOT 36iKHOCTI eMIipudHOl (DYHKILT IPOCTOPOBOT TJIH-
GuHM 10 MHOXKUHHOI (DYHKIHT 1ipocTopoBoi rmbunu Jociikeno B [10]. Jlemy mosejeHo.

Bigzuauumo, 1mo Bukopuctanus (QyHKIII TPOCTOPOBOI IVIMOMHU Ma€ 3HAYHI IepeBaru HaJl
iHmUME QYHKIISIMA TIHOUHA. Byaydu obuucoBaabHO JENIEeBINO0, (hDYHKIlS TPOCTOPOBOI TUIH-
OMHE MOYKe 3aCTOCOBYBATHUCS B aJIlOPUTMAX PO3B’s3aHHSA 3aja4 Kiacudikaril B HECKIHYEHHO-
BUMIpHUX Tib0epToBuX mpocTopax. KpiM TOro, OCKiIbKU CTyIHYACTI (DYHKII HAIBIPOCTO-
pOBOI TIMOWHN, CHUMILHINAIBHOI TIMOWMHN Ta MAayKOPUTAPHOI TIMOWHN MPAKTUTIHO aHAJOTIvHI,
a TaKOXK BpaxoByloum TOM (akT, mo emuipuvdHa (QyHKIisS MPOCTOPOBOI TVIMOMHU HElepepB-
Ha B %z, HAABHICTb HEOMHOPIMHUX 3B’g3KiB y (DYHKINAX HAIMIBIPOCTOPOBOI, CHMILIIHAJILHOI Ta
MayKOPUTAPHOI IVIMOWHYM BUKJIIOYeHA. TakoK y Miclsx, Jie (YHKIIA MHIJIBHOCTI 3MEHIIYEThCS
y HaIpsSIMKY Bif 1eHTpa, PYHKIsS IPOCTOPOBOI INIMOMHU MAa€ BJIACTUBICTH MOHOTOHHOCTI. [la-
Ha BJACTHUBICTH Ma€ MicCIle y BHIAIKY CHEPUIHO-CUMETPUIHUX PO3IMOMIIIB, OCKIIbKI (PYHKILST
MPOCTOPOBOI TJIMOWHU € IHBapiaHTHOIO IMOIO OPTOTOHAJIBLHOIO Ta MACIITAOHOTO IIEPETBOPEH-
ua [11].

Jlema 3. Hexati hy(z) = c(z —€;) daa 3aearvnoi gyrxyii wisvnocmi ¢ 3 (kz) < ¢(z) dan xo-
otcnozo z ma k > 1, a maxootc napamempa podmawysarns €. Taxooc npunycmumo, wo Gynryis
wiavnocmi hy, ho, ..., hy € esinmuyuno-cumempuyrumu. Busnavumo Wy, AKX 4acmomy nomuiox
EMNIPUYHO20 KAGCUPIKAMOPA Ha 0CH06T 2Aubury ma m = (M1, My, ..., ML) — AK 6EKMOP PO3Mi-
Pi6 6ubipor das pisnux kaacie. s dearozo 3adanozo z susnavwumo Ki{z, Z1,..., Z,} ax 06’em
T-8UMIPHO20 CUMAEKCA, CHOPMOBAH020 3G DONOMO20I0 Z Ma L1, . . ., Ly, WO € EACMEHMAMU JGHUL
3 hy. Taxooic npunycmumo, wo U, [Ki{z, Z1, ..., Z,}|* < 00 das scix l = 1,2,..., L ma deaxozo
a > 1. YV eunadky cumnaiyiarvhoi 06’ emnot eaubunu A, a maxoorc npu min{my, ma,...,mr} —
— 00 wacmoma nomuaok Wy, crodumvea do onmumMaisHo20 OAGECIBCHKO20 PUSUKY.

1/2

HoBenennsi. OueBuiHO, 1110 HasBHICTD =]/ B 3HAMeHHUKY Bupady A% He € 060B’SI3KOBOIO,

OCKITBKY MHOXKWHY JAHUX 38J0BOJIBHSIOTH MOJIENb 3CYBY PO3TAIIYBaHHS. 1OMY IpU BUKOPHUCTAH-
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Hi BJIACTUBOCTEH HE3MIIIEHOI CTATUCTUKYU E€MINPUIHA (PYHKIS CUMILTIIiaIbHOl 06’ eMHOT Tyinbu-

o A% cXOaUTHCA MaiizKe HAIIEBHO 10 MHOXKMHHOI (DYHKIII cuMILIIiaabaol 06’emuol rambuan A®
JJIsI 3aJIaHOrO ejieMeHTa z. Jlemy JoBeseHo.

ITuTtoBana JgiTeparypa

1. Jornsten R., Vardi Y., Zhang C.H. A robust clustering method and visualization tool based on data
depth // Statistical data Analysis. — 2002. — P. 354-365.
2. Chaudhuri P. On a geometric notion of quantiles for multivariate data // J. of the American Statistical
Association. — 1996. — 91. — P. 864-870.
3. Zuo Y., Serfling R. General notions of statistical depth function // The Annals of Statistics. — 2000. —
28. — P. 463-481.
4. Lachenbruch P., Mickey M. Estimation of error rates in discriminant analysis // Technometrics. — 1968. —
10. - P. 3-10.
5. Silverman B. W. Density estimation for Statistics and Data Analysis. — London: Chapman and Hall, 1986. —
P. 1-7.
6. Godtliebsen F., Marron J.S., Chaudhuri P. Significance in scale space for bivariate density estimation //
J. of Computational and Graphical Statistics. — 2002. — 11. — P. 3-21.
7. Zuo Y., Serfling R. Structural properties and convergence results for contours of sample statistical depth
functions // The Annals of Statistics. — 2000. — 28. — P. 484-497.
8. Nolan D. Asymptotics for multivariate trimming // Stochastic Processes and Applications. — 1992. — 42. —
P. 159-167.
9. Koltchinskii V.1 M-estimation, convexity and quantiles // The Annals of Statistics. — 1997. — 25. —
P. 439-474.
10. Serfling R. A depth function and a scale curve based on spatial depth. — Boston: Birkhaeuser, 2002. —
P. 27-36.
11. Holmes C. C., Adams N. M. A probabilistic nearest neighbor method for statistical pattern recognition //
J. of the Royal Statistical Society. — 2002. — 64. — P. 297-304.
References
1. Jornsten R., Vardi Y., Zhang C. H. Statistical data Analysis, 2002: 354—-365.
2. Chaudhuri P. J. of the American Statistical Association, 1996, 91: 864-870.
3. Zuo Y., Serfling R. The Annals of Statistics, 2000, 28: 463-481.
4. Lachenbruch P., Mickey M. Technometrics, 1968, 10: 3-10.
5. Silverman B. W. Density estimation for Statistics and Data Analysis, London: Chapman and Hall, 1986:
1-7.
6. Godtliebsen F., Marron J.S., Chaudhuri P. J. of Computational and Graphical Statistics, 2002, 11: 3-21.
7. Zuo Y., Serfling R. The Annals of Statistics, 2000, 28: 484-497.
8. Nolan D. Stochastic Processes and Applications, 1992, 42: 159-167.
9. Koltchinskii V. I. The Annals of Statistics, 1997, 25: 439-474.
10. Serfling R. A depth function and a scale curve based on spatial depth, Boston: Birkhaeuser, 2002: 27-36.
11. Holmes C. C., Adams N. M. J. of the Royal Statistical Society, 2002, 64: 297-304.
Kuiscokutll nayionarvhuti ynisepcumem Haoviiwno do pedaxuii 05.06.2015

im. Tapaca Illesuwenxa

ISSN 1025-6415  Jlonoeidi Hauionasvroi axademii nayx Yxpainu, 2015, Ne10 25



26

A. A. Tankun

I/ICC.TIe,Z[OBaHI/Ie HellapaMeTpHuIeCKHNX KJ'IaCCI/I(l)I/IKaTOpOB MaKCUMAaJIbHOM
FJIy6I/IHbI Ha OCHOBe€ IIPOCTPaHCTBEHHDbIX KBaHTUJIEN

Kuescknit nanmonaibubiit yuusepcuter uM. Tapaca [Tlesuenko

IIpedaooicen nenapamempuueckuti nodrod K peurenuto 3a0ay pacnosHasatul, x£020a pa3odesumens-
Hble NOBEPTHOCTIU HE MO2YM APPHEKMUBHO GNNPOKCUMUPOBATNBCA KOHEUYHOMEPHMU NAPAMETMPU-
YECKUMU AUHETHBIMYU UL KEAOPaAMUYHbIMY  GynKkyusmu. [100x0d ocnosar Ha UCNONB308AHUL
PYHKUUU NPOCPAHCMBERHOT 2AYOUHDL, KOMOPAA ABAAEMCA SOIMUCAUMENDHO 0EUWEBAE U MONHCEM,
NPUMEHAMBCA OAA 3000Y% PACNO3HABAHUS 6 OECKOHEUYHOMEDHOM 2UNLOEPMOBOM NPOCTNPAHCINEE.
Iocmpoen 2ayburHvIl KAGCCUPUKAOD HA OCHOBE KOHUENUUL NPOCTPAHCTEERHOIL KEaHMUAE,
G MaKACE UCCAED0BAHDL €20 CBOUCTNEA ONMUMAALHOCTY 8 CAYUGE, K0204 ANOCMEPUOPHLLE BEPOAN-
HOCTAU KOHKYPUPYIOUWUL IANUNMUYECKUT MHOodicecme pashol. Hccaedosana pashomepnasn cxodu-
MOCTD PYHKUUU NPOCMPAHCTNEEHHOT 2AYOUHDL, 0 MAKIHCE PACCUUMAHDL 0UEHKY IPPermusHocmu
KAGCCUPUKAMOPOE MAKCUMAALHOT 2AYOUHbL.

Karoueswie caosa: 6aileCOBCKUIT PUCK, MPOCTPAHCTBEHHBIE KBAHTHU/IN, TPOCTPAHCTBEHHAS TJIy-
onHa.
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Research of nonparametric maximum-depth classifiers based on the
spatial quantiles
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A nonparametric approach is proposed to solve the recognition problems, when separating surfaces
cannot effectively be approximated by finite-parametric linear or quadratic functions. The approach
1s based on a function of the spatial depth, which is computationally less expensive and can be used
for pattern recognition problems in an infinite-dimensional Hilbert space. A depth-based classifier
18 built on the basis of the concept of spatial quantiles. The properties of optimality are investi-
gated in the case where the a posteriori probabilities of competing elliptical sets are equal. The
uniform convergence of the spatial depth function is studied, and the estimates of the effectiveness
of mazimum depth classifiers are calculated.
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