1 BaiiecoBckuii kaaccuduKaTop

OJIHUM pacHpoCTPAHEHHBIX METOJOB PellleHus 3aJa9 KJ1acCu(DUKALNY SBISeTCI TaK HA3bI-
BaeMblii DaiieCOBCKMIA TOIXO0I, TP KOTOPOM MAKCUMU3UPYETCS alOCTEPUOPHASA BEPOITHOCTD
KJjacca. B 3ToM ciiydae pemniaioriee mpaBuao UMeeT BUJL

h(x) = argmaxp(y | x).
yey

OnHako B GOJIBIIMHCTBE CJIyYaeB Mbl HE MOYKEM HalWTH BepoaATHOCTH p(y | ), HOCKOIBKY
00bEeKT T BOOOIIE He BCTpedaeTcs B oOydalomeir Beibopke. I1o Teopeme Baiieca permaroinee
IIpaBUJIO MO2KHO LI€pelIuCaTb B BU/IEC

h(z) = argmaxp(y | z) = arg maxiM =argmaxp(z | y)p(y).
yey yey p(z) yey

Haiitu npubsmzkenne 1js1 yCJIOBHOI IIOTHOCTH p(Z | ) y7Ke 3HAYATENbHO MPOIIE, OHAKO B
cJIydae, eCJIm IPOCTPaHCTBO X MMeeT GOJIBITYIO Pa3MePHOCTh TaKyKe BechMa CI0xkKHa. I1ycTh
OOBEKT T OMUCHIBAETCS N MpU3HAKOBBIME DyHKIUsIME f1(2), ..., fn(T), 3HAUEHHS KOTOPBIX
PaBHBI 1, ...,%, (MBI OTOXKJIECTBIsEM OOBEKT M €ro MPU3HAKOBOE OMHCAHUE), TPEII0JI0-
JKUM, 9TO 3HAYCHUS JAHHBIX (DYHKIMI IBIAIOTCA HE3ABUCUMBIMY CIYYaAHBIMU BeIHIHHAMU.
B 310M c/1yuae Mbl HPUXOAMM K PEIlAIONIeMy HpPaBU/LY

n

h(x) = arg max p(fi(w) =z | y)p(y).

i
Jlanubiit Kjaccu@puKaTOp HA3bIBAETCH HAUBHBIM 0alleCOBCKUM, JIJisi ero 00ydeHus Tpedyercs
OIEHUTH ATPHOPHBIE BEPOSTHOCTH KJaccoB p(y) m ycmosusie miornoctn p(z; | y). Ilycrs
obydatonmag BbIOOpKa X' cocTonT U3 L 00beKToB &', ..., 2", KaxKaplil W3 KOTOPBIX HMeer
Bun o/ = [, ..., 7). O6osmaunm wepes 3’ 3uauenne nenesoii bynknun ma obvexre . Ilo-
CKOJIBKY IpocTpancTBo Y = {y1,...,yx} B 334a9ax KJACCH(PUKAINH SBIACTCA KOHEUHDBIM,
ANpPUOPHAs BEPOATHOCTH KJIACCA Y MOXKHO OIECHUTH €ro IacToToii: p(yy) = @
Ilycrs KaxK/plii U3 NPU3HAKOB f; MPUHHMAET 3HAUEHHs HA KOHEYHOM MHOxkecTBe X;. B
9TOM ciaydae ycaoBuble BeposTHocTa p(fi(x) = x; | yr) MOKHO ONEHUTH HA OCHOBE YACTOT

c(zi,ur) = {7 | v/ = y, fi(2?) = z;}. HauGosee upocroii spisercs dopmy.ia

' i yp) + o
p(xi | yr) = S (clz, ) + @)

ZEXi

IPU KOTOPOIt yeJI0BHAs BeposITHOCTD p( f;(x) = x;) | yx) IponopuuoHaibHa BeJuante ¢(T;, Yr )+
@, T7Ie (v — HEKOTOPOE MOJOKUTEIBHOE THCII0, T0baBIsieMoe, 9TOOb H30eKATh HYJIEeBBIX 3HA-
dennii BeposiTHOCTH. KOHKpeTHOE 3HAUEHNE (v BBIONPAETCS U3 JIOMOJTHUTENBHBIX COO0pazKe-
HUil, B JaJbHEHIeM Mbl ojaraeM o = 1.



2 bBaiiecoBckmii kj1accudpmnkaTop B 3agavUaX KaaccuduKa-
1A TEKCTOB

Hawusnbiit 6aftecoBckuit kyraccudukaTop TpaJuiHOHHO MCIOJIb3YeTCs B 3a/adax KJjaccudu-
Kallul TEKCTOB, TaKUX KaK CbI/IJ_[pra]_[I/IH CllaMa, aBTOMaTHY€CKad py6pI/IKaHI/Iﬂ njan onpemige-
JleHre TOHAJBHOCTH JOKyMeHnTa. Hambosee pacnpocTpaHeHsl ABe ero Pa3HOBH/HOCTH: MHO-
romepHbiil (multivariate) u MyapTuHOMUATBHBI (multinomial) GaiiecoBekuii Kiaaccuduka-

Topsl. 3adukcupyem ciaosapb V = {vq,...,0,}. B KadecTBe NPU3HAKOBOTO OMUCAHUS, CO-
OTBETCTBYIOIIEro JOKyMeHTy d Oymem Oparb HAO0p T = [X1,...,Tn| = [fi(2),..., fm(2)],
rie

1, d coaepKuT cJI0BO V;,
filx) = { 0, wuHaue.

Bosee kparko MoxKHO 3anmcarh, 910 f;(x) = Ind(v; € d). Tlpennosoxkum, 910 00yYaromast
BLIOOPKA CONEPXKUT L) MTOKYMEHTOB KJIacca Yy, IPUIeM L;, U3 HUX COJepKaT CJIOBO U;, B
STOM CJIydYae MBI IOJIY9aeM CJIeAyIomue (pOpMyJIbl I YCIOBHBIX BEPOATHOCTEN:

_ Lip+1
) = Dik - le+27
) = 1—Dpu

Bepositaocts p(fi(z) = x; | |yx) 6osee kommakTHO nepenuchiBaetcst B Bume p(fi(x) = z; |
lyk) = i (1 — pa)' ™", Takum 06paszom, KaaccuduKaTop NPHHAMAET B

h(z) =y,

~ K LU s
ko= argmax [T pi(1—pa)"p(ys),
= =1

YTO IO0CJIe JJOTapudpMUPOBAHUS IIPUBOIUT K BHIPAKEHHUIO

h(z) =y,

A n n
ko= argmax Y ((log pu — log (1 — pix))z:) + D log (1 — pa) + log p(ye)-
k=1 i=1 i=1

Henocrarkom muHOrOoMepHoro 6aiiecoBCKOro kKJaccupukaropa dBJSETCS TO, YTO OH HE
YIATHIBAET KOJHYECTBA BXOXKIEHUI CI0BA B JOKYMEHT. DTa mpobjieMa perieHa B MyJIbTH-
HOMHUAJIBHOM 0ailecOBCKOM KJiaccuduKaTope, e B KadecTBe MPU3HAKOBOIO OIMUCAHUS JIJIs
JTOKyMeHTa d GepyTcst MPOCTO BXOJSIINE B HETO CJI0BA, TO ecTh f;(2) = w;(d). rae gepes w;(d)
0003HAYEHO j-0€ CJIOBO,BXOJINee B JOKYMeHT d. BailecoBckoe IpeanooKeHne 0 He3aBUCH-
MOCTH IIPH3HAKOB 03HAYAET, 4TO pacupeeaenue sepostaocreit p(w;(d) = v; | yi) He 3aBucut
OT MO3UIUHU j U JAPYTIUX CJOB, BXOIANINUX B TOKYMEHT. Mbl OyeM TakzKe CYUTaTh, 9TO JITHHA
JIOKYMEHTa He 3aBHCUT OT €ro KJIacca, B IMPOTUBHOM CJIy4ae IJIUHY JTOKYMEHTa HeOOXOIuMO
100aBUTH B €ro npu3HakoBoe omucanume. ODO3HAYUM Uepes ¢;, UUCJI0 BXOXKIEHHH CJI0Ba w;
B JOKYMEHTBI KJIAcCCa Yy, a Yepe3 ¢, — CYMMAapHOe YUCIO CJOB BO BCEX JOKYMEHTaX JaHHO-
ro KJacca, TOLJa B KadecTBe OLeHKH Jist BepogrHoctu p(w;(d) = v; | yi), KOTOPYIO MBI B

JaJibHeleM 0yeM 0003HaYaTh 9epe3 P;r, PA3yMHO B3STh Pjr = ccgiT‘}l




PakTUIeCKH, B MYJIbTHHOMHAJIHLHON 0aiieCOBCKOM MOJIe/ N JJOKYMEHT KJIacCa Ui PeICTaB-
JisieT coboit TIoC/IeI0BATEIbHOCTh HE3aBUCUMBIX PeaJIn3aIinii CydaiiHoi BeJTMIUHbBI, PHHH-
MaloIeil KOHeYHOe MHOYKECTBO 3HAUYeHUH Vi, ..., U, C BEPOATHOCTIMH Pig, ..., Pmk- LOTIA
YCJIOBHAA BEPOSATHOCTH JOKYMEHTa d 3a71a6Tcsd hOpMYIoif

p(x [ ye) = [ [P,
j=1

rae depes n; 0003HAUCHO YUCIO0 BXOKICHNH CJI0Ba v; B IIOCIeI0BATeIbHOCTD T, & pellalolee
MPaBUI0 TPUHUMAET BUJT

h(z) = vy,
~ K m s
k= argmax [] p;ip(yk)-
k=1 j=1

[Tpu jiorapuMUPOBAHUY IOy YaEM

h(z) =y,

o~ m
k = arglr{nax > njlogpjilog p(yk).
k=1 j=1

Taxum oOpa3oM, B KauecTBe NPU3HAKOBOI'O OIUCAHUS MOYKHO B3ATb BEJTUHIUHDI 101, . . . , Ty,
rJe n; PaBHO UHCIY BXOKIEHHH cI0Ba v; B JOKYMEHT . 3aMeTHM, YTO B OOOHX CIydasdx
bafiecoBckuil KaaccupuKaTOp MOKHO PACCMATPUBATD KaK YaCTHBIN CJIy4ail TMHEHOro KJiac-
cuduxkaropa. MyasrunomuasibHbI OaftecoBcKuil KiracchuukaTop, o CyTH, OIIEHUBAET BEPO-
ATHOCTh JOKYMEHTa B COOTBETCTBUE ¢ YHUTPAMMHOI SI3BIKOBOI MOJe/1bl0. B mpakTrdeckux
3a/1a9aX OCHOBHYIO IpOOJIEMy IpeJCcTaB/IdeT IpaBUIbHBIN mombop ciaoaps V. Yame Bcero
B CJIOBAph He BKJIOYAIOT HAMOOJee YaCTOTHBIE CJI0BA (HAPUMED, CIyKeOHbIE), TOCKOIbKY
UX YacTOTa HE 3aBUCHT OT KJacca. B sa3blKax ¢ pa3zButoit Mopdo/iorueil B KauecTse 3jieMeH-
TOB CJIOBapsd OOBIYHO OEPYyTCS HE CaMHU CJIOBA, & MX JIEMMbI, YTO TO3BOJISET CYIIECTBEHHO
YMEHBIITUTHh Pa3Mep CJI0Bapd U TeM CaMbIM YIIPOCTUTH BBIYHUCTEHUL.

ITpumep 1. Ilycrs Y = {China, Japan} (1o ectb pemaerca 3amada TeMaTHIeCKOH KJac-
cnduWKaIK ¢ JAByMsl KJIacCcaMu), a JOKYMEHTHI BBIOODKH COJAEpIKAT CJIeAYIONHe CJI0BA W3
CJIOBApPSA ¥ OTHOCATCH K CJIELYIONIHAM KJIACCAM:

Chinese Tokyo Macao | China
Chinese Chinese Beijing | China
Chinese Chinese Shanghai | China
Chinese Tokyo Japan | Japan
Tokyo Japan Tokyo | Japan

Tpebyercst maiiTu, K KaKOMy KJIacCy OTHECTH JOKYMEHT x, cojepxkamuii cjosa Chinese
Chinese Chinese Tokyo Japan.

Jlokazamenvemeo. Bradase paccMOTPEM MHOIOMEPHYIO 0aileCOBCKYI0 MOJe/1b. AlIpuopHbIe
BepositHocTH Kiaacco pasabl p(China) = 0.6, p(Japan) = 0.4.B srom ciaydae BeposiTHOCTH
p(f;(z) | y) 3amarorcs Tabnnmneit (B seiike TAOIUIBI CONEPKUTCS BEPOSTHOCTD, ITO TAHHOE
CJIOBO COJEPKUTCA B JIOKYMEHTE JAHHOTO KJIACCa):
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China | Japan
Chinese 0.8 0.5

Macao 0.4 0.25
Beijing 0.4 0.25
Shanghai | 0.4 0.25
Tokyo 0.4 0.75
Japan 0.2 0.75

TOF,ZLa AIIOCTEPUOPHbIC BEPOATHOCTHU KJIACCOB PaBHBI C TOYHOCTBIO 0 HHOCTOAHHOI'O MHO2KH-
TeJad:

p(China |z) = 0.8-(1—04)-(1—04)-(1—04)-04-0.2-0.6 — 0.0083,
p(Japan |z) = 0.5-(1—0.25)-(1—-0.25)-(1—-0.25)-0.75-0.75-0.4 = 0.047,

TO €CThb JJAHHBIN TOKYMEHT JOJIZKeH OBITh OTHECEH K Kiaaccy Japan. Eciin ke MBI HCTIONTb3yeM
MYJbTUHOMHUAJIBHYIO MOJIE/Ib, TO YCJIOBHBIE BEPOITHOCTH CJIOB PaBHbI

China | Japan
1\C/Ihlnese % %
SBEIJ ing i iz

anghai 5 5
Tokyo 135 %
Japan = =

TOI‘,ZLa AIIOCTEPUOPHBIC BEPOATHOCTU KJIACCOB PAaBHBI C TOYHOCTHIO J0 HOCTOAHHOTO MHOXKH-

TEJId:
p(China |z) = (£)*-2.L1.06 = 0.00034,

15 15 15
p(Japan | z) = (3)* -5 -04 = 0.00015.

Takum obpas3oM, B JJAHHOM CJIydae MPUMEHEHUe Pa3JMIHbIX BAPUAHTOB 0ailecOBCKOro KJrac-
cupUKATOPA MPUBOJIUT K PA3JTHIHBIM OTBETAM. O

3 Jluneiinble KjaaccudukKaTopbl

OJiHOit U3 OCHOBHBIX M HamOOJIee MPOCTHIX PA3HOBUIHOCTEH AJTOPUTMOB KJIACCU(PHUKAIIUN
SIBJIAIOTCS TaK HA3BIBAEMbIe JIMHEHHBIE aJTOPUTMBI KIACCH(MUKAINA U 3aaBaeMble UMM JIU-
Hefinbie KaaccuduxkaTopsl. [lyers X C R™ u pemaercs 3aga4da KaaccupUKAIMT ¢ KJIACCAMH,
TOrda JINHEMHBIM Ha3bIBAETCSI KﬂaCCI/ICbI/IKaTOp C pelllaoIluM IIPpaBUJIOM BHda

h(a:/)\ = %
k = argmax(ay, ) + G,
1<k<K
e o € R*, B € R, k = 1,..., K. Pazgenstionmas moBepxHOCTb MEXKIy KJAaCCAMU I

JIMHEITHOTO KJjaccuuKaTopa sBJISeTCS PelleHrneM JIMHEHHOr'0 YpaBHEHHS, TO €CTh THIep-
w1ockocThbio B R™. B cirydae ABYX KJ1acCOB HPaBHJIO HIPUHUMAET BU/T

h(z) = { Y1, (a1,2)+ B = (oo, ) + o,

Yo, WHAUeE.
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[Tonarasa 6e3 orpanmuenus obmHOCTH, 9TO Y1 = 1,9 = —1, a Takke nepeodbO3HAUNB
W= a1 — Qg, Wy = P2 — P1, MBI MPUXOIUM K OKOHYATETHHOMY BHIPAYKEHUIO

h(x) = sgn ((w, ) — wo),

rjie W Ha3bIBAETCSA BEKTOPOM BECOB, a Wy — MOPOroM akTupanuu. PakTudecKku, JUHEHHBINT
KJIacCUPUKATOp MPUHUMAET pPellleHre B 3aBUCHMOCTU OT TOTO, ¢ KaKOH CTOPOHBI OT pa3je-
JISIOMIEH THIEPIIOCKOCTH (W, T) = Wy HAXOAUTCS KIACCHDUIUPYEMBI O0BEKT, a BeTHINHA
(w, ) — wp UPU ITOM IPOLHOPIUOHAILHA PACCTOSHUIO OT 00bEKTA JI0 HTON IMIEPIIOCKOCTH.
Buibopku, i1 KOTOPBIX MOYKHO IOJ00paTh MOAOOHYIO TJIOCKOCTH, HA3BIBAIOTCH JIMHEIHO
pa3/IeTMMbIMH.

Onpenenenne 1. Bubopka X1 = {z!,... 2!}, ma xoropoii nsBecTHb 3HATCHUS TIETCBOIT
bynxuuu YE = {y', ... y*} maspiBaercsa smuneiino pasgesumoii ¢ orcrynom § > 0, eciau
Ha#8TCsT BEKTOD BeCoB w = [wy,...,w,] € R, yaoBiaersopsionuii yciaopuo |w| = 1, u

IIopor akTuBallul Wy, 9YTO JJIdAd BCEX l’j € XL BBIIIOJIHAIOTCA YCJI0BHA:

y=1 < (w,2)—wy) >,
y=—-1 < (wa")—wy < —4.

YeqoBue |w| = 1 00yc/IOBJIEHO TE€M, 4TO YMHOXKUB BEKTOD BECOB U MOPOI aKTUBAIUH
HA HEKOTOPYI0 KOHCTAHTY, Mbl He M3MEHUM PEIMAoNero mpaBmia, HO MTOMEHsIeM 3HAYeHUe
orcryna. JInHeitHAsT pa3IeIMMOCTh O3HAYAET, 9TO MBI HE TOJBKO MOYKEM BEPHO KJraccuu-
IHPOBATH O0YYAIONIYI0 BBHIOOPKY HEKOTOPBIM JIMHEHHBIM KJACCH(PUKATOPOM, HO M MOZKEM
IPH 9TOM IIO3BOJIUTH cebe ommbarhcsa Ha 0 B ONpeJeeHHH 3HaUYeHHs OlleHHBatomeil (hpyHK-
nuu. B Apyrux TepMuHAxX 3TO O3HAYAET, UYTO MOXKHO OA00PaTh TAKYyIO HPIMYIO, 9TO IIPH
MPOEKINN HA HEE TOYKH PA3HBIX K/AACCOB OYAYT HAXOMUTHCS MO Pa3HBIE CTOPOHBI OT HEKO-
TOPOI TOYKU Wy, IPUTOM B HEKOTOPOIl OKPECTHOCTHU ITOI TOYKU BOBCE HE OYIeT MPOEKITHii
TO4YeK BeIOOpKH. Pasymeercs, He 119 BCAKON MPaKTHIECKON 331a491 BHIOOPKA, ABJISIETCS JIU-
HEHO pa3meanMoil, OMHAKO BO MHOTHX CJIyYasX Pa3IeJIUMOCTH MOYKHO TOOHUTHCS 33 CIET
MPaBUIBLHOTO MOAO0PA TPU3HAKOBBEIX (DYHKITHIA.

BagacTyio ymobHO paccMaTpuBaTh JuHEHbIe KiaccudUKaTopbl TONBKO Buga h(x) =
sgn (w, ). D10 HE yMeHbITaeT ODIHOCTH, MOCKOIBKY BCeTIa J00aBHTh HYJIEBYIO KOODIHHA-
Ty, KOTOpas paBHA Wy B CJIyUae BEKTOpA BecoB  — 1 B ciaydae 00beKToB BhIOOPKH. [10100HY 0
oleparuio OyaeM Ha3bIBATH PACIIHPEHHEM IPU3HAKOBOIO IIPOCTPAHCTBA, a ITOJIYyIeHHOe IIPOo-
CTPAHCTBO — PACIITHPEHHBIM.

Yupaxuenne 1. /lokazarh, 9T0 B caydae KOHEUHOH BBIOODKH YCJIOBHE Ha 0 MOXKHO OITy-
CTUTb.

Yupaxkuenune 2. /lokazarb, 9T0 i JUHEHHO pas3jeuMoil BBIOOPKHU CYIIECTBYeT OecKo-
HeTHOEe YUCJI0 PA3/Ie/IONIUX TOBEPXHOCTEN.

Yupaxkaeane 3. Jlokazarhb, 4TO ecjii KOHEYHas BHIOOPKA JIMHEITHO pa3jienMa, TO MOKHO
10/106paTh BEKTOpP W' ¢ PAIMOHAIBHBIME KOOD/HHATAME ¥ DANUOHAJIBHOM THCJIO W), TAKHE
9TO OHA BYJeT Pa3IeaaAThCsd W permaomuM mpasuiom g(x) = w'lx — wj.



4 IlepcenTpon Po3enbjarrta

Ob6ydenue JIMHEHHOrO KJIacCUpUKATOPA 1O BRIOOPKE COCTOUT B IIOCTPOCHUM TAKOI'0 BEKTOPA
BECOB U TIOPOTa AKTUBAIUH, YTO TOJYIeHHBIH JUHEHHBIH KIacCHDUKATOD OYIeT HAMTY IITAM
obpazom pazaeasaTh BEIOOpKY. OJHUM U3 TEPBLIX U MPOCTERTINX AJITOPUTMOB SIBJISIETCS TIeP-
cenTpon Po3enbaTTa, KOTOPLIi B CiIy4dae JUHEHHO pa3ae uMOoil BHIOOPKH 3a KOHEYHOE TUCJI0
[IATOB CTPOUT PABEJLAIONIYIO THIIEPILIOCKOCTh. MBI cunuTaeM, 9T0 06beKThl BLIOOPKH 3a/1a-
HBl B PACIIIPEHHOM IIPU3HAKOBOM IIpocTpaHcTBe. OTcTymnoMm obbekTa x! GyneM HasbBATh
pemnauny m(z') = (w, 2')y'; 3amernm, aro m(x') > 0 Torma u TOIBKO TOTAA, KOTIA OOBLEKT
2! upasmibHO Kiaccuduuupyercs. Ilepcentponom Posenbiarra HasblBaeTCs CeLylOLImit
UTEPATUBHBIN AJTOPUTM:

AnropurMm 1 Anropurm obyuenus nepcentpona Pozenbsarra.

Bxona: Jluneiino pasgemumas obyuaromaa seibopka X© = {x' ... z'}, Bexrop orBeTOB
YE={y',...,y"}, Hauanbublil BeKTOpP BECOB w/(g), war oGy4enus 1 > 0.
Brixozn: Bektop Becos w, Takoil 4o st Beex | BepHO yeaoBue (w, :Ul)yl > 0.
1w < w)
2: while Ecrtb ommbku kiraccudpukanun do.
3: Haiitu BexTop 7, A5 Kotoporo (w,x')y! > 0.
4: [Tosoxuth w +— w + na'yt.
5: end while

PaccMOTpuM, KaK MeHseTcs oTcTyn ' mociae Mommdukamun Becos. IlycTs W = w +

nrly! — obHoBnéHHOE 3HAawenme BexTOpa Becos, Toraa m(z!) = (w + naly!, 2yt = m(z!) +
(nz'y’, 2yt = m(ah)+n(2!, 2') = m(a'), To ectb B caryuae menymesoro BekTOpa ' ero oTeTyn
VBEJIMYHTCH, TO €CTh YIyUNIATCA KAuecTBO KaaccupuKalui Ha JanaoM obbekre. [Ipu sToM
KA4eCTBO KJIACCH(UKAIMNA HA OCTAJbHBIX OObEKTaX B KOHEYHOM CYETE HE YXYJIIIHTCs, O 96M
FOBOPHT CJle/Iylolas Teopema.

Teopema 1. Jlia sumetino pazoesumoit KOHEYHBT 6bt00POK anzopumm 1 cxodumea 3a Ko-
HEUWHOE YUCAO WA2068 HE3ABUCUMO OM 3HAYEHUT Ua2G 00YYEHUA U HAUAADHO20 BEKNOPA 6e-
cos.

Jlokasamenvcmeo. Ilycrb § — 1opor JimHeHHONR pa3ieMMOCTH, 0 — BEKTOP BECOB B COOT-
BETCTBYIOIIEM KJIacCH(PUKATOPE, W(;) — BEKTOP BECOB II0C/Ie ¢ nTepanuii arropurMa, a R —
KOHCTaHTa, OTPAHTIHBAIONIAsCA JIIHHY BeKTopa B BHIOopKe X', Takaa xKoncTanTa maiiaéres
B CHJIy KOHEYHOCTH BBHIOODKH.

BanmuieM cKaJspHOe IPousBeIeHne (W, W) ) ¥ BEIPA3UM eTo uepes Ipousse/ienne (W, wi—1)),
HOJIYYUAM

(W, w)) = (W, wi—1) + nxlyl) = (W, wi—-1)) + nyl(@, xl) > (W, wi—1)) +n0 = (W, w)) + ndt.

AHAJIOrHYIHO MOCTYIINM C ITPOU3BEICHHEM (w(t), w(t)), HO B JIAHHOM CJIy4dae TPOBEIEM OIEeHKY



CBEPXY.

(Way, wery) = (wee—1) + 02y’ w1y + na'y’)

= (Wi-1), We-1)) +77 (y )? (2, 2h) + 2nyt (wie—1y, ') < (we—1), we—1)) + P°R>
< t77232 + (w(0), w(o))-

TTo nepasencrsy Komu-Bynskosckoro noaygaenm (0, wey)? < (|0]|wy|)? = |0 (wey, we)-
OTcio/1a 110 JIOKA3aHHBIM OIEHKaM MO/TyYaeM

(@, w()) + ndt)* < tn* R + (w(o), w(o))

[TockoJibKy 1pu OOJIBITUX t 3TA OIEHKA 3aBEJIOMO HEBEPHA, MOJTYYUM, UTO aJTOPUTM MOYKET
oTpaboTaThb TOJHKO KOHEYHOE YHC/JI0 UTEPaIyil, TO eCTh Ha KAKOM-TO IIare Mbl HE CMOYKEM
HaWTH HENPAaBUJILHO KaaccudUIupyeMblit BeKTop. Teopema mokasaHa. O

ITpumep 2. Ilyctb 3eMeHTHI BBIOOPKH Pa3Jie/IeHbl 110 KJIaccaM CJAeyIONUM 00pa30M:

Tpebdyercs HAWTH Pa3IeISIONIYIO IJIOCKOCTH ¢ TOMOIILIO epcenTpona PozenbdsarTa.

Zlokasamenvcmeo. Ilepeiiném K pacmupeHHOMY IPU3HAKOBOMY IPOCTPAHCTBY, OyleM depes
7! 0603HaUATH BEKTOP BBHIOOPKH 2! ¢ J06aBICHHON HyIeBOi KOOpIHHATOMH, paBHOil —1. Bo3b-
MEM B KadeCTBe HaIaIbHOrO Ipubimkenus wy = [0, 1,2], Toraa m)(Z?) = (w(), 2%)y* =
—1 < 0, nosromy nomoxkuM w1y = W) + NZy* = [—1,2,1]. Toraa ma)(z*) = 0, nosoxum
w2y = wg) +nzty* = [0,3,0]. Tenepb m2)(z*) = 0, nosromy Bo3bMEM wW(5) = W(2) —i—nx yP =
[—1,3,0]. Herpysnro nosepntsh, uro mosyvenusiii kiaccndurarop h(zx) = sgn ((ws), x)) =

sgn (3x1 + 1) BepHo knaccudbumupyer Boi6opky X L. O

HemoctaTkoMm moiy4eHHOTO aIropuTMa gBjiseTcd TpedoBaHue Ha JIMHEHHYIO pa3/ie/iu-
MOCTB: B CJiydae €€ OTCYTCTBUS OH MOXKET pacxoauThcsd. [Ipu 3Tom 3apanee mpoOBEpPUTH
JIMHEHHYIO Pa3Je/IEMOCTh HeJIb3d, TaK KaK 3TO MOXKHO CJIeJIaTh TOJBKO IOCTPOUB COOTBET-
CTBYIOIU JTuHeHBIN KaaccudukaTop. [losroMmy Ha TpakTHKe UCTOIB3YIOT OOJIee MOTITHBIE
AJITOPUTMBI, TAKHE KAK MAIWHA OMOPHBIX BEKTOPOB (support vector machine wiu SVM).
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