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HNCIIOJIb30BAHUE '’EHETUYECRKUX AJTOPUTMOB B
SAJAYAX KIJACCHOURAIINN TERCTOB

BBenenne

JlaBuHOOOpasHoe KOJMYecTBO wuH(GOpMAaInU, BbIpabaTbIBaeMoOe
YeJI0OBEUEeCTBOM, MPUBEJIO K MOHATHIO aBTOMATHU3AIIUU M3BJIEUEHUSA 3HAHUU
—Data Mining. 9To HampaBJieHHe CBA3aHO C IMUPOKUM CIIEKTPOM 3aIad -
OT pacIIO3HABAHUS PA3MBITBIX 00Pa30B M0 CO3MaHUA MOMCKOBBIX MAIIIUH.
Baxxnoii cocraBasromeir Data Mining saBiaserca o0paboTKa TeKCTOBOU
nHpopMmamuu. Takoro pojga 3amaym  ONUpPAOTCA Ha  IIOHATHE
KJaaccuuKanmum u Kjaacrepmsanuu. Kiaccupumxamms sakjgoouaeTcd B
omnpeeeHNY NPUHAIJIEKHOCTU HEKOTOPOTO 3jieMeHTa (TeKcTa) OJMHOMY U3
3apaHee CO3JAaHHBIX KJaccoB. Kilactepusamnusa moapasyMeBaeT pasOueHme
MHOKECTBa dJEMEeHTOB (TeKCTOB) Ha KJacTepbl, KOJUYECTBO KOTOPBIX
ompenesideTcs JIOKaJam3alueil 9JIeMEeHTOB 3aJaHHOTO MHOYKeCcTBa B
OKPECTHOCTAX HEKOTOPhIX €eCTEeCTBEHHBIX IIEHTPOB 9TUX KJIACTEPOB.
Peanuzanusa sagaum KJaccu(pUKaANUM M3HAYAJIBHO AOJIKHA OMUPATHCA Ha
3aJlaHHbIe TOCTYJAaThl, OCHOBHBIE M3 KOTOPBLIX — aIllpMOpHas MHMOpMAIIU
0 IMIePBUYHOM MHOKECTBE TEKCTOB U Mepa O0JM30CTU 3JIEeMEHTOB M KJACCOB.

ITocraHoBKa 3amaum KJacCU(pUKAIINHI.

Bynem mcmosb30BaTh CIEAYIONIYI0O MOAENb 3aJaul KJIacCU(hUKAIIUN.
()- MHOKeCTBO 00'bEKTOB pacIlio3HaBaHU:A (IIPOCTPAHCTBO 00pPas3oB).
me) 00BbeKT pacrodHaBaHusa (06pas).
g(m):Q—>R, NR={1,2,..,n}- wuHAUKaTOPHAA QYHKIUSI, pas3dUBalOI[asI
IIPOCTPAHCTBO 00pas3oB () Ha N HelepeceKarmoIuxcsa KJjaccoB Q' Q. Q".
NunukaropHas QyHKIINA HeM3BECTHA HAOJIOMATEIIIO.

X — mpocTpaHCTBO HaOJIOeHWII, BOCIPUHUMAEMBIX HAOJI0IaTeIeM
(TpocTpaHCTBO IPU3HAKOB).

X(0):Q—>X — @QyHKIUA, CcTaBANlad B COOTBETCTBUE KaKJIOMY
00BEeKTy ® TOUYKY X(m) B IIPOCTPAaHCTBe IIPpuU3HAKOB. BekTop x(m)- 3TO

o0pa3 00beKTa, BOCIPUHUMAEMbII Ha0JI0gaTeIeM.
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B 1mpocrparcTBe IPH3HAKOB OmOpeAeieHbl HelepeceKaloIlHnecs
MHOKecTBa Touek Z[i]JcX i=1,2...,n, cCOOTBETCTBYIOIIUX OOpasaM OIHOTO
KJiacca.

¢(x): X—>NR pemrarolniee IpaBUJIO - OIleHKa s g(®w) HA OCHOBaHUU

x(®), T.€. 0(X)= @(x(®)).
IIycrex, =x(®,),v=1,2,..,N JnocTynHad HabjIiojaTesio WH(MOpMAIUL O

byurnmuax g(w) um x(0w), HO camMu 3T (YHKIUM HAOJIIOIATEIIO

HeusBecTHHBI. Torga (g,,x,),v=12,..,N — eCTh MHOeCTBO IIPEIleJIeHTOB.

3amaua 3aKJHOUYaeTcd B IIOCTPOCHUM TAKOI'O PeIIalolnero IIpaBuja
¢(x), uYTOOBI paclmo3HaBaHUE NPOBOAMJIOCH C MHUHUMAJBHBIM YKUCJIOM
OmIOOK.

OcHoOBHBIE HAIIPABJIEHUA NCCJEIOBAHUSA IIPOOJIEMBI KJaaccupuKaIuy.

OOBIUHBIN  cJyYali —  CUHTaATh IIPOCTPAHCTBO  IIPU3HAKOB
€BKJUIOBBIM, a KadyeCcTBO peINaIINero IIpaBuUja WN3MEPSAIOT YacTOTOM
MMOSABJIEHUSA IIPaBUJBbHBIX pemnieHuii. Kax 1mpaBmio, ero oOIeHUBAIOT,
HaJeasass MHOMKEeCTBO OO0OBEeKTOB ()2 HEKOTOPOM BepOsATHOCTHOM MeEpPOi.
BaiiecoBckuii moaxon (cm., Hampumep, [1]) mcxoauT M3 CTATUCTUUECKOM
mpupoabl  HaOMoAeHUil. Sa OCHOBY OepercAd  IIPEAHOJIOMKEHHE O
CYIIIeCTBOBAHUU BEPOSTHOCTHON Mephl Ha IIPOCTPAHCTBE 00pasoB, KOTOpAas
aubo m3BecTHa, Jnb0 MOKeT OBITH oreHeHa. Ilesb cocTouT B paspaboTke
TaKOTo KJaccudukKaTropa, KOTOpPBIZ OygeT NOPaBUJIBHO OIPEAeJIATH
HaunboJiee BepPOSATHBIN KJiacc AJadA npobHoro obopasa. Torma samaua cocTouT
B oIpejesieHNU “Hambojiee BEPOSTHOro” KJiacca. DBalleCOBCKUM IIOAXOI
OCHOBBLIBAaeTCSI Ha MPEIIOJOKEeHUM O CYIIeCTBOBAHUM HEKOTOPOTO
pacrpeneseHUsI BEPOATHOCTEN MJIA KaKJaoro mapaMmerpa. HemocraTkom
9TOrO0  MeToJa  ABJSAETCA  HeoO0XOAMMOCTh  IIOCTYJHMPOBAHUS  Kak
CYIIIeCTBOBAHUS  AIIPUOPHOTO  pacupeneseHus  AJsd  HEHU3BEeCTHOTO
mapaMeTpa, Tak U 3HaHUe ero ()OpMBEI.

HMcmonb30BaHMIO IIOMCKA COOTBETCTBUS IIPEAIINECTBYET IOCTPOeHUE
MHOJKeCTBa CTATUCTUK, B KOTOPBIX COMEPIKUTCA KOJUUYECTBO TEKCTOB B
JTaHHOM KJacce M CIIMCOK WCIIOJIb3YeMbIX TEPMOB BMECTE CO CBOUMU
CUETUMKAMHU.

s ompeneseHus IOAXOAAINET0 KJacca TEKCTOB IJA 3aJaHHOTO
TEKCTa CTPOUTCA CTPYKTypa U3 HEMOBTOPAMIINXCSA TEPMOB U UX

cueTInKOB -(w,n(w,)).
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Yepes M 0003HAUMM KOJHMYECTBO MHOYKeCTBa craTucTuk. Kiaccwl,
Ha TPUHAAJIEKHOCTh K KOTOPBHIM IIPOBEPSeTCS TeKCT, 0003HAUUM uUepes

C,(j=0,.,M-1). HOna xaxagoro cJjoBa w, U3 IIPOBEPAEMOI'0 TeKCTa, B
Ka'KJIOU CTATHUCTHUKE HAXOJUM 9TO CJIOBO U COOTBETCTBYIOIIWI CUETUYUK

n(wi,Cj) (8mecy j (j=0,1,..,M-1)-Homep KJacca (pJIeMEeHT MHOYKeCTBa
cratTuctuk)). Yepes n(Cj) 0003HAUMM YMCJIO TEKCTOB B j-M KJiacce.

MuHnMHu3anusa prucka 1 BePOSTHOCTU OIIMOKYN SKBUBAJIEHTHEI Pa3deIeHII0
IIPOCTPAHCTBa IMIPU3HAKOB Ha n obJacreii. Ecau ob0sacTu cMeXKHbIe, TO OHU
paszesieHbl IIOBEPXHOCTHIO PeIlleHusI B MHOTOMEPHOM mnpocTpaHcTBe. s
caydas IIOCTPOEHUS PAas3fessiollieill IIOBePXHOCTH IIPEAIIOUTHUTEIbHEeNH
WCIOOJB30BATh METOAbl KJaccu(pUKaAIlMM OTJIUUYHBIE OT DBaliecoBCKOIA.
HUcnonbp3oBaHue BePOATHOCTHBLIX XapaKTEepPHCTUK  oOmIpeAesdeTcd Ha
pacupenenernue I'aycca, KoTopoe OUeHL IIIMPOKO HCIOJL3YEeTCA II0
OIPUUYMHE BBIYMCIUTEJIBHOTO yI00OCTBA M aJeKBATHOCTH BO MHOTUX
cayJasx.

Eciu wmsBecTHO miau ¢ AJOCTAaTOYHBIM OCHOBaHMEM MOMHO CUHUTAThb,

YTO ILUIOTHOCTH pAacIpefeieHUs (DYHKIUI NpaBAOIOKO6GMS P(x|Qi)

ABJAETCA TayCCOBCKOI, TO MNIpuMeHeHUe KJaccudukaropa DBailieca
MIPUBOAUT K TOMY, UYTO 0O0pasbl, XapaKTEepUIYIOIINecss HOPMAJIbHBIM
pacipezejieHrMeM MPOABJAIT TEHAEHINI0 K TIPYNNONPOBAHUIO BOKPYT
cpemHero 3HAUEHU A, a ux pacceuBaHUe ITPOTIOPIIMOHAIBHO
CpefHEeKBaApaTUUYeCKOMY OTKJIOHEHHI0 o. BepoATHOCTHBIE METOMbI
omuparoTcsa Ha MHGOPMAIWIO O MHJIOTHOCTU pPacIpeleseHUs BepOATHOCTeM
KasKIoro kKJjacca. K coskaleHnio, B peaJibHBIX 3ajauax WHMOpMAIUSI O
IIJIOTHOCTHY PaciipeiesieHusa OTCYTCTBYET.

J.Rocchio [2] LS perieHus 3amavun aBTOMaTUYeCKOU
KJaccuuKanmum OO0BEKTOB a’pPOKOCMHUECKOU CHEMKH, IIPEIJIOMKUII
anmroputm TFIDF (term frequency / inverse document frequency),
KOTOPBINI cocTOUT B ciaexyomeMm. [a1da KaKIoro KJjacca IIyTeM
KOMOMHAIINU MMOJIOKUTEIbHBIX u OTpUIIATEeIbHBIX pelIeHunit
IPUHAAJIEKHOCTH  HOPMAJM30BAHHBIX BEKTOPOB JaHHOMY  KJaccy,

CTPOUTCA I.I,eHTpaJII:HBIfI BEKTOpP 9TOI'O KJacCa ¢, a B KaueCTBe MepPbl

HCIOJIb3yeTCA 3HaUeHNe KOCHHYyCa yrjla MeXIY IIPOBEPAEeMBIM BEKTOPOM U
IeHTPAJBHLEIM BEeKTOPOM KJacca. TakuMm oOpasoM, 3amaua HaXOKIEHUS

IIoAX0OAIIero Kjgaacca 4Jad BeKTopa d' CBOOUTCA K PEIIIeHnI0 3agadn
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<Cf’d'>
argmax cos(c.,d') =argmax ———-.
C; / ¢ ‘C. |d'
J

K cosxanennio, s(p(peKTHUBHOCTh 3TOr0 METOJa CYIIeCTBEHHO 3aBUCUT
OT 9KCIEPTHBIX OIEHOK IIOJIOKUTEJIbHBIX U OTPUIATEJIbHBIX pPeIleHun,
HUCIIOJIb3yeMBbIX IIPU KOHCTPYMPOBAHUU IEHTPAIHLHOTO BEKTOpa KJacca.

B 1974 r. Beimmia kuura B.H.Bamumka m A.fl.UepBomemkuca [3],
MMOJIOKUBINIAS HaAdYaJlo IIeJOM cepuum wuxX pabor B dTol o0JlacTu.
IIpennmo:xeHnHble  aBTOpaMM  METOABLI  pacIiO3HABAHUS  0O0pasoB U
cTaTUCTUUYEeCKasd TeopusA OOyueHUdA, JiesKallad B MX OCHOBE, OKa3aJuCh,
BeChbMa VCIEHIHBIMU. AJTOPUTMBI KJIACCU(PUKAIIMM U PErpeccuu IIOJ
obmmuM HasBaHmeM SVM BO MHOTHX CJAydYasagX VCIENIHO 3aMeHWJIN
HeWpPOHHBIE CETU W B JAaHHOE BPEMA NPUMEHAIOTCA OUEHb IINPOKO.

NUnea wmeroma OCHOBBIBAeTCA Ha MPEAIOJOKEHUM O TOM, UTO
HAWJIYYIIIUM CIOCOOOM pasfesieHus TOo4YeK B N-MEPHOM IIPOCTPAHCTBE
saBJAeTcsa n-1 miaocKocTh (3amaHHas GyHrnuein f(x)), paBHOymajJeHHAs OT
TOUeK, MNPUHAAJIEKAIINX Pas3HbIM KJaccaM. MeToJ OIIOPHBIX BEKTOPOB
(Support Vector Machine - SVM) oTHocuTca K TpyIlle TI'PaHUYHBIX
MEeTOMOB. JTa T'PYIIIIa METOAOB OIPeAeJseT KJacChl IPU ITOMOINU T'PAHUIL
obsacreii. ONOPHBIMM BeKTOPaAMHM Ha3bIBAIOTCA OOBEKTHI MHOKECTBA,
Jekalnue Ha rpaHuiax oodOjacrteii. Kiaccupuramusa cumraeTrcsa XOpOIei,
ecsqu o0JiacTh MeXXKAy rpaHunamMu nycra. OmIHaKO CJI0KHOCTH ITOCTPOEHUS
SVM-Mmozmenn 3akJjoyaeTrcd B TOM, UYTO UYeM BBIIIEe Pa3dMEPHOCTh
IIPOCTPAHCTBA, TeM CJIO)KHee ¢ HUM padoTaTh, UYTO CYIIECTBEHHO
OorpaHMYMBAET McIoJib3oBaHue SVM.

OcHOBHBIE PE3YJIbTATHI.

s IIOCTPOEHU S (daitra CTATUCTUKU IIOCJIeI0BATEJIBHO

obpabaTeiBaroTcsa Bce (aiabl caoBodopm b',v=0,.. M -1, IpUHALIEKAIIE

M-1

OOJHOMY KJIaccy B:{bv} W Ilo w™MHOMKecTBY CJIOBOOPM  KaKIOTO

oOpabaTbIBAEMOTO TeKcTa b"  CTPOUTCA MHOMKECTBO VHUKAJBbHBIX

(HEeIIOBTOPSAIOIIUXCA) CJIOBO(GOPM UM UX CUETUUKU - (w,“ n )(z :O,...,N”—l).

31ecs N'- KOJIMYECTBO YHHKAJILHBIX cJioBoopMm nais Texcra b”. Ilociae
ATOTrO JaHHBIE IJA KasKIoro (paiijia OTAeIbHO HOPMUPYIOTCS

(z’zO,...,NV—l).
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ITocse sToro, ymopsazoumBaeM BCe CJIOBA IJIs KayKJOro JOKYMEHTA B
OZHOM M TOM »Ke HopAgKe (caM IOPSAMOK CJIOB He CYIIeCTBEeHEeH, IJIaBHOe,

4TOOBI CJI0BA B Ka#/0# u3 cTpyKTyp (w/,n)(i=0,..,N"-1) mLIK B OXHOM u

TOM  JKe  TOpAZKe) U  HAXOAUM  CYMMy  BCeX  BEKTODOB
Mo_,
n (B)=Y ni(i=0,..,N(B)) (rme N(B)- KOINYECTBO YHHKAIBHBIX CIOBOGOPM

j=0

I KJacca B B 1ejioMm) u HOpMUPYeM ee eTUHUIEH

Ilnda mosiyueHHOU IIeHTPaJIbHONW TOYKHU KJacca (Qopmupyem ¢daiii

CTATHCTHKU, 3alUChIBasd B Hero 3HAUEHUA (wl. (B),Zi (B))(i=0,...,N(B)).

K-1
Ilna IoCTpOoeHUs IeHTPaJbHOTO BeKTOpa KJAacCoB {B”} , » Tme
P

Ka)KIbIA KJlacC B“ omnuchiBaeTcd CBOMM II€HTPAJIbHBIM BEKTOPOM
(w,. (B"),ni (B”))(i:O,...,N (B”)) HYKHO HaAWTU UX CyMMYy, IPOCYMMUPOBAaB

BCE€ KOOPpAMHATHI M3 BCEX CYMMMPYEMBIX BEKTOPOB OJIA KaixKIgOTIO 3HAUEHUU

CJI0BO(POPMBI, TO €CTh IJIS CJIOBOGOPMBI @ IIOJYyUYaeM KOOPAMHATY

n(@)=3 (i (5)

#=0

w, (B")=a,i =o,...N(B”)} :

TO €eCTh, HYMXHO COCTaBUTHh CIIMCOK YHHWKaJIbHBIX CJIOBO(I)OpM II0 BCEM

K-1
IMEeHTPaJbHLIM BeKTOpaM KJaccoB {B”} , ¥ TPOCyMMHDOBATbH HX
P

KoopauHaThl. PegyabTaToM OyaeT MHOYKECTBO, COCTOSAINEEe X YHUKAIbHBIX
(HeToOBTOPAIOIIUXCA) CJA0BOGOPM M MX KOOPAWHAT

(o (8o (1271 = 012710

roe N ({B”} 0) KOJINUEeCTBO YHUKAJbHBIX CJIOBO(OPM MHOYKECTBa KJACCOB

K-1
{B” } . Ocraercss IPOHOPMUPOBATH HMOJIyUYeHHBIE KOOPAUHATHI
pu

n ({B”},,-o) )
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U IOJYyYEeHHBIH BEKTOP (Wi ({B”}j_;),Z({B”}K_I))(z‘=0,...,N({B”}j_;))6y,ue'r

1=0

K-1
IeHTPaJbHBIM BEKTOPOM MHOKECTBa {B” } .
p=

UpeanbHo chopMuUpoBaHHON KJaccu(pUKamyeil BEeKTOPHOTO MeTOona

ABJISIETCS TaKOM Ha0bop KJaccoB {B"}j:, IJId KOTOPOr'0 BBINOJHAETCA

cienyroinee yciaosue Vbe BY, u=0,..,K -1 nuMeeT MeCTO COOTHOIIIEHUE
(n(b).n(B))<(n(b).n(B")).v#u. (1)
Paccmorpum BexkTOp A (yOpaBjieHHe) PpasMEpPHOCTbIO N (B” ),

KOoOpaAumHaTbl KOTOPOIO IIPMHHMMAIOT TOJBKO OJHO M3 IOBYX JOIIYCTHMBIX

3HAUEHUN

{O,
2’1' =
I.

Yepes AboOO3HAUMM NIPAMOE IIPOU3BEAEHNE BEKTOPOB A u b, TO
€CTh

Ab=( 270 (B), 21 (B Ay i (B))
YupaBienue A OyaeM Hal3bIBaTh [OOIIYCTUMBLIM Ha  KJacce

B* ={p"}

M-1
o ? €CJIN BBIIIOJIHAETCA yCJIOBHE

(An(b'),An(B")) < (An(8)n(B"))v # sk =01 M1 2)
Honmyctumoe ymnpaBiieHue, MOJsA KOTOPOTO MMeeT MeCTO 3TO

M-1
2
COOTHOIIIeHNEe U IIPU 3TOM Z(Ab") — max Ha3bIBAeTCs ONTUMAJIbHBIM.
k=0

Ecau nast v# pu MHOXECTBO JOIYCTUMbBIX YIIPaBJIEHHUIN BBIPOMKIEHO,
M-1
TO KJIAcC B”z{b"}H ompeqeeH HEKOPPEKTHO, TO €CTh OH Hepasme M C

KJgaccoMm B'.

3amaua HaXOXKAEHUA OITHMAJBLHOTO YIPABJIEHUA KJIACCUUECKUMU
MeTOJaMU JOCTATOUYHO CJIOYKHA, MO3TOMY IJisI €€ PEHIeHUs Mbl IPUMEHUM
reHeTUYeCKUe aJITOPUTMBI.

OcHoBHBIE TPUHIUIILEI Pa0b0THI I'A 3aKJII0OUEeHBI B CJIENYIOIIEN cXeMe:

1. 'erepupyeM HadaJIbHYIO HOMYJIAINIO U3 NI XPOMOCOM A .

2. BeruumcageM AJid KaKIOM XPOMOCOMBI e€e TPUTOAHOCTb, TO €CTh
BBIIOJIHEHUeE ycyioBuA (2).
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3. Bribupaem mapy XpoMOCOM-POAUTEJNIEHl € IIOMOIILI0O OJHOTO W3
cmoco06oB oTbopa.

4. TemepupyeM HOTOMCTBO BBIOPAHHBIX POAUTEJIEH, WCIOIb3YS
reHeTUUYEeCKUe OIIepaTopB, IIPEXKAe BCHI'O €0JICCOBED M MYTAIIUIO.

5. IloBropsiem miaru 3—4, mOKa He OyJeT CreHepUPOBAHO HOBOE
IIOKOJIEHUE IIOIYJISIIUN, COAePIKaIlee N XPOMOCOM.

6. IloBTopsem mraru 2—5, IOKa He OyIeT IOCTUTHYT KPUTEPUH
OKOHUYaHUsA IpoIiecca.

Kpurepuem OKOHUaHUA IIpollecca MOIKET CJYKHUTh 3aJaHHOe
KOJIMYECTBO MOKOJIEHUI MU CXOMKIEeHUEe MONYJIAINN.

CyiecTByeT HECKOJIBKO IIOAXOJ0B K BBIOOPY POAUTEILCKOM IIaphbl.
CeJleKIIA COCTOUT B TOM, UTO POAUTEJNAMHU MOTYT CTaTh TOJBKO Te 0co0OM’,
3HaUeHUEe IMPUCIOCOOJEeHHOCT KOTOPhIX HE MEHbIIe IIOPOTrOBOI BEJIUUYUHBI,
B HAIIIEM cJIyuae, CPeJHero 3HaUYeHUs MPUCIOCOOJeHHOCTH MO ITOMYJISAIINN.
Taxoit moagxon obecrieunBaeT 0oJiee OBICTPYIO CXOAMMOCTD aJITOPUTMA.

OmnepaTop peKoMOMHAIIMK IPUMEHSIOT cpasdy :Ke IIocJie omeparopa
oTOopa poauUTeJel MIJasd IOJydYeHUs HOBBIX 0c00ei-moToMKOB. CMBbICI
peKoOMOMHAINY 3aKJIUYaeTCcsI B TOM, UTO CO3JaHHBIE IIOTOMKHU JOJIYKHBI
HacJIeOBATh T'eHHYI0 MH(pOPMAIHIO OT oboux pomureseii. PekoMOuHAIIIO
OMHapPHBIX CTPOK IPHHATO HA3BIBATh KPOCCHMHTOBEpPOM (KPOCCOBEPOM) MJIU
CKpeluBaHMeM. B HamieM cJiydyae HCIOJb3yeTCd  OJHOTOUEUHBIN
KpoccuuroBep (Single-point crossover), KOTOpbIii  MOAEIUPYETCS
ciaenylmiuM o0pasoM -IIyCTh MMEIOTCS JBE POAUTEJbCKHE O0Co0M C
xpomocomamu X ={x,ie{0,.,L}} u Y={y,ie{0,..,L}}. CrydaiiupiM oGpasom

oIpejiesigeTcs TOUKa BHYTPU XPOMOCOMBI (TOUKA paspbiBa), B KOTOPOi obe
XPOMOCOMBI JIeJIATCA Ha ABe YacTu m oOMeHuUBarTcA mmu. Ilocsae mporecca
BOCIIPOM3BOJICTBA mpoucxomAT wmytamum (mutation). IMamuBINT omIlepaTop
HeoOXOoUuM [JIf «BBIOMBAHUSA» IIOMYJANUU U3 JOKAJIBHOTO dKCTPEMyMa U
MPEenATCTBYEeT MHPeKIeBPEMEHHON CXOAUMOCTHU. JTO MTOCTUTAETCS 3a CUeT
TOTO, UTO U3MEHAETCS CJAyUYaliHO BRIOPAHHBIN I'eH B XPOMOCOME.
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YM eHbLUeHWe pasmepHOCTH KaTeropui
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Pucyunox 1 - [luarpamMma yMeHbBIII€HUSI PA3MEPHOCTU KATETOPUM HpPU

HMCIIOJIBb30BaAHNM T'€HETHUYECKHUX aJITOPUTMOB

A cosdmaHmsa HOBOHM IIOMYJIAIIMM MOYKHO MCIIOJIB30BATh Pa3JNUYHBIE
MeToabl oTOopa ocobeii. Hamu wucmosb3oBaH auautapHbiii oroop (Elite
selection). Cosmaercsa mpoMeKyTOUHAS IMONYJIANNA, KOTOpas BKJIOYAET B
cebs Kaxk poauTeseill, TaKk M UX IIOTOMKOB. UJIeHBI 5TOH MOIYJAANU
OIIEHMBAIOTCA, a B3a TeM U3 HuX BbIOHMpaloTcad N caMbIX JYYIIAX
(IpuUrogHBIX), KOTOPhIEe M BOUAYT B CJEOYIOIIee IIOKOJEeHUeE.

PesyabTaT mnpuMeHeHMA TeHETHUUYECKOTO aJIToOpuTMa K 3ajaue
COKpAIIleH!sI Pa3MEepHOCTHU KJiacca, IPUBeJeH Ha pPUCYHKe 1.

3aMeTuM, UTO BEKTOPHBLIA METOJ B KauecTBe KPUTepus KadecTBa
HMCIIOJIb3YEeT BEJINUYMHY CKaJAPHOIO IPOM3BEAeHUS OPTOB, TaKUM 00pasoM,
KJlacC eIWHUYHBIX BeKTOPOB (JOKYMEHTOB) OrpaHuueH Ha cdepe
OKPY’KHOCTBIO C IIEHTPOM B KOHIIE IIEHTPAJbHOTO BeKTopa KJacca. Tak
KaK cpesbl cepbl IO OKPYKHOCTH HE MOTYT IIJIOTHO YIaKOBATh BCIO
IMOBEePXHOCTh EIMHUYHOA c(depbl, TO MNOABJIAETCA MHOMKECTBO TOUYEK
(opTOB), KOTOpBLIE NMPUHIIUIIMAJIBLHO HE MOTYT IIOIIACTh HU B OAWH KJIacc.
TakuMm o0pas3oM, BOSHHKAET HEOOXOAMMOCTL Pas3sOUTh MHOXKECTBO TOUEK Ha
eIUHUYHOI cdepe, TaK, UYTOOBI SJIEMEHThI STOT0 pas3dueHus IIJIOTHO
YIIAKOBBIBAJIHN BCIO IIOBEPXHOCTh €AMHUYHON c(depbl, TO €CTh I03BOJISIU
OJHO3HAYHO KJAaCCU(PHUIIMPOBATH JIFOOON TOKYMEHT.

Wcnonp3oBanme pumarpaMM BopoHoro B 3ajade KJaccupuKamuu
TEeKCTOB.
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Hma 000oro IeHTpa CHUCTEMBI 4} Mmoo yKasaThb 00J1acTh
IIPOCTPAHCTBA, BCE€ TOYKM KOTOPOU OJyMiKe K MJAaHHOMY IIeHTPY, YeM K
J000My OpPyromMy IIeHTPY cucTemMbl. Takas 00JacThb Ha3bIBAeTCs
MHOTOrpanHuKoM Bopomoro mam obsactbio Boponoro. K mMHOTOrpaHHUKY
BopoHoro OOBIYHO OTHOCAT ¥ €ro IOBEPXHOCTh. B TpexMepHOM

IIPOCTPAaHCTBE 007acTh BOpPOHOro J060ro IEeHTpa ! CHCTeMBI 4 ecrn
BBINYKJIBI MHOTOTPAHHUK, B JBYMEPHOM — BBINYKJILIA MHOTOYTOJLHUK.
dopMaIbHO MHOTOYroNbHUKE Bopomoro i ompepensiioress ciemyrompumm
obpasom:

T :{xeR2 :d(x,xl.)<a’(x,xj)Vj¢i}

IlocTpoenune anmpokcumaliuiu oOIIMpPaeTcad Ha (yHIaMeHTaJIbHOe
CBOMCTBO [Js IPOM3BOJIBHO 3aJaHHBIX " TOUYeK MHOMKecTBa S Ha
miIockocTu. Il aro60oro ysjaa u3 ” Ha MJIOCKOCTHU CYIIECTBYET MHOYKECTBO
HaTypaJbHBIX cocefeil V. IloHATHe HATypaJbHBIX COCelell TeCHO CBSA3aHO

¢ pasbumeHuem ob6iactu dAdelikamu Boponoro. IInda HemycToll AdelKu

V(RL,R=S Harypanbubie cocequ mias € R . pepmmmbr

V(R)

Boponoro

TPeyroJbHUKOB [leJloHe, MHIIUJEHTHBIX K

IBymMepHBIII MHOTOrpaHHMK BopoHOro mokasaH Ha pHUCYHKe 2.
IImockoctu  BopoHoro, KoTopble TOPOAMJIM TpaHU y  HTAHHOTO
MHOTOTpaHHUKA, Ha3bIBAIOTCSA 00pa3ylouMU ILIocKocTAMU BopoHoro, a
COOTBETCTBYIOIIIME II€HTPHI CHCTEMbBI — TE€OMEeTPUUYECKUMU COCEeIIMU
maHHOTO meHTpa !. Cpeau reoMeTpUUECKHUX COCeleil pasandaloT OCHOBHBIE
(ecTecTBeHHBIE) U He OCHOBHBIe. J[l1d mepBBIX cepearHa OTpPeE3Ka,
coefUHAIONIaA €ro C IIeHTPaJbHBIM Vy3J0M, JIEXKUT Ha TI'paHU
MHoOrorpanHuka Boponoro. g BTOpBIX — BHe I'paHu U, CJI€IOBATEJIbHO,

BHE CaMOI'o MHOI'OI'paHHHEKA.

Pucynok 2 - Muororpasauk BopoHOoro ajis meHTpa ! IBYMEPHOM CHCTEMBI
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MuororpanHuKku BoOpoHOro, NTOCTPOEHHBIE MIJIs KaKIOTOo IIeHTpa
CI/ICTeMLI{A}, JaloT MO3aMKy MHOTOT'PAHHUKOB - pasbuenume Bopomoro

(pucynok 3). MHororpaHHuKu BopoHOTro cucTeMbl ) me BXOOAT APYT B
Ipyra ¥ 3allOJHAKT IIPOCTPAHCTBO, OyAydYM CMEXHBIMU II0 I[€JIBIM
rpagaM. PasOumeHume IIpocTpaHCTBa Ha MHOTOTPAaHHUKKM  BOpoOHOrO

OJHO3HAUHO OIpeneasdeTcsad CHICTeMOK A4} 1, HaoOOpOT, OJHO3HAUHO e€e
ompenesser.

A

Pucynok 3 - nmarpamma BopoHoro Ha mIoCKoCTHU

HNcnonb3ysa KOHCTPYKIMIO AuarpaMM BopoHOTro IpPMMEHUTENSBHO K
TOYKaAM Ha MHOTOMEPHON eIMHUYHOI cdepe, ImoaydyaeM pasbueHUe Bcex
OpPTOB MTOKYMEHTOB Ha €CTeCTBEHHBbI€ KJacchl. I'paHMIIaMu KJIACCOB OyIyT
SABJIATHCA TUIEPILIOCKOCTH, pasfessmolnue chepruyecKrue MHOTOTPAHHUKU
Bopounoro. Ilpum sToM K OmHOMY KJaccy OYAYyT OTHOCUTHBCA TOUKU HAa
eTUHNYHON cdepe (KOHIIBI OPTOB AOKYMEHTOB), KOTOPbhI€ II0 OTHOIIIEHUIO
KO BCE€M THIIEPIIJIOCKOCTSM, OTPAaHWMUYMBAMOIINM JTaHHBIN KJacc, JIeXKaT C
OIHOU ee CTOPOHBI, UTO W IIeHTPAJbHBIA BEKTOP 3TOTr0 KJacca.

IIpoBepka cymiecTBymOIIel KaaccuuKamuy Ha KOPPEKTHOCTD.

IIycte 1mpoBepsAOTCA Ha  KOPPEKTHOCThL pasOMeHmA  KJIAaCChl

nokymentoB C, u C,. [l1d COOTBETCTBYIOIIUX OPT (IEHTPATBHBIX

BeKTOpoB) C, , C, CTPOUM BEKTODP Pas3HOCTH

— AV

Av,,u =6V —6# ={n (wi)—;z#(wi)}
1 BEKTOP CYMMBbI

- 1/~ =~ 1 (~v A
EW:E(CV+C,,)=E{n (Wi)+nﬂ(w,.)}.
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Komel BeKTOpa MOJIyCyMMbI UHCJIEHHO COBIAZAET C KOOPAWHATAMU
aToro BeKTopa. OOosHauuMm ero uepe3 = . IIpoBemem uepes TOUKY

Vi

%, ,TUIOCKOCTb C HOPMAJIbHBIM BEKTOPOM A,

Q,, :<Aw (P-%,, )> =0. (3)
JdTra TIWJIOCKOCTL pasfenseT KJacchl. o Toro, duToOBI MeETO[
KOPPEKTHO pasfeiida KJacChl, HYXXHO, YTOOBI BCe TOUKHU (JOKYMEHTHI)

OJHOTO KJacca HaxXOAWJINCh C OJHOM CTOPOHBI IIJIOCKOCTH, TO €CTh, €CJIU
beC, 6, TO

(&.,-(C-2,)) (A, (b-2.,))>0.

Touku, B KOTOPBIX BTO VCJOBHE He BBIIOJHAETCA HYKHO

pPaccMOTpeTh Ha BOIPOC MPUHAMJIEHKHOCTH K Kareropuu C,.

BosmosxkHa cuTyamus, KoOrja KaTeropum UHMeEIOT  HeIyCcToe
nepeceuenne. Hanpumep, xKareropuss «ABTOP» comep:XuT SJOKYMEHTHI II0
mareMaTtuke (sToro astopa) wu Kareropua <«HAYKA» comep:xur
JOKYMEHThI II0 MaTeMaTHKe TOTO Ke aBTopa. B 9ToM cJydyae HYIKHO
BBIZIEJIUTH HEITyCTOe IiepeceueHre 3TUX KaTeropuii u, B JajbHeMHIneM, Jdo
9Ty KaTeropmio JIOKaJM30BaTh, JHOO TPOBOAUTL ajapecaliuio B obe
KaTeropuu.

Ilnss perteHus 9TOM IIPOOJEMbBI IIpejJaraeTcs CJIEIYIONIUN MeTO.H.

Paccmorpum rareropuu C, u C,. Pasmenum ux ImiIockocTsio (3), u Bce

TOUKH, JIeXKAI[Ke C OJHOW CTOPOHBI, co0epeM B HOBHIE ABe KaTeropuu C, u

*

C,.

H

IIycts

<Av,# ) (B —E, 4 )>‘

d(B.Q,,)= -

PaccTOAHME OT TOUKHU B={h,} A0 ImIOCKOCTH Q) .

Ecau BeImosHsAeTcA ycijioBue (TO eCTh, IIOCJE OTCeUeHUA AAaHHBIX 00e
KaTeropuu OTOABUTAIOTCA APYT OT APYTra)
d(C.9,,)-d(C,.Q,,)>0,
d(C,.9,,)-d(C,.Q,,)>0,

To Kareropuu C, u C, UMEIOT HellycToe IlepecedeHrne C, KOTOPOe MOYKHO

OIpeNeJUTh CIEAVIOIINM 00pasoM, be C ecnu be C, 1 IIpU 3TOM
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<£M (¢.-=,, )><Zw (b-=,, )> <0

UJIN, ecan be Cﬂ U IIPpU 3TOM

(&, (Cu-2, ) (A, (b-5.,.)) <0

EcrecTBeHHO, UYTO [ MeETOHa, IIOCTPOEHHOTO Ha AuarpaMmax

BopoHoro Tak:ke akTyajdbHa 3aJada COKpAaIleHNs PasMEpPHOCTH KJIACCOB.
s oToli 1eau, TaK Ke, KaK M B IPEAbIAYIIEM CJIydae, MCIOJb30BAJNCH
reHeTHUYeCKNe aJITOPUTMEI.

CpaBHUTEJBHBIII aHaAJM3 NOPHUMEHEHUS  Pas3JIUYHBIX  METOJOB
KJaccum(puKanmuu K TecToBOl 0Oase mokyMmeHTOB Reuters mnpuBemen Ha
CJIeoYIOIINX AuarpaMMax.

2500
2000
1500 u Paamep HATEOpM I
1000 T BapHs
MAAE C W A L OR ARG
500
n T T T T T T
1 2 3 4 5 L 7

Pucynox 4 - PesyabpraT npuMmeHeHuA ajroputrMma bBaiieca
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2500
2000
LELY W P azameps KATEMAN
1000 . Ba BHG
HAAL C W UM PORA HG
504
n T T T T T T 1
1 2 3 4 5 & ?

Pucysok 5 - Peayibrar npuMeHeHNS BEKTOPHOI'O aJrOPUTMa

2504

20040

1504
m Paamap wameropan

1004 _ BapHo wiace ah i posaHe

500

s
o]
= 1]
I
5, )
)]
b |

Pucynor 6 - Pe3ysbTaT IpuMeHEHNs AJITOPHUTMAa OCHOBAHHOIO

Ha gumarpamMmmax BOpOHOFO

BriBoasI.

PesyabTaThl paboThl MOKAa3aid, UTO AJA COKPAIeHHs Pa3MEPHOCTH
BEKTOPOB KJIACCOB MTOKYMEHTOB JOCTATOUYHO 3d(P(PEeKTHBHO HCIOJIH30BATh
TeHeTUYeCKHe aJITOPUTMbI C XPOMOCOMaMM IJMHOW pPaBHOM KOJIMUECTBY
HEHYJIeBBIX KOOPAMHAT II€HTPAJbHOIO BEKTOpa MW OWHAPHBIMU TeHaMU.

Hpe,zwlomeﬂo MMWHUMHM3AIINIO TeHOTHuIIa IIPOBOOUTH nu3 YCJIOBHUA
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MUHUMAJBLHOCTA BO3IEHCTBUA HaA KJacc NOpu obeclleueHUU 3aJaHHOMN
CTeleHM JIOKaJIu3anuu KJacca. [[aa TecToBoil 6a3bl Rambler mpu yciaoBuun
nmonagaHua B KJjacc He MeHee 90% TOKYMEHTOB, yAAjloCh COKPATUTH
pasMepHOCTh KJyaccoB oT 10% mo 50%.
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