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MeTop k bankanwnx coceaen

ObLan xapakTepmcTMka metoaa k 6amxKanimx cocenem

Merona k Ommkailimux coceneid sIBISIETCS, MOXKAIyH, OJHUM M3 CaMbIX
MPOCTBIX METOJIOB MAIIMHHOTO 00yueHus. Besi CyTh JaHHOTO METO/1a 3aKJIF0YaeTCs
B TOM, YTO 3alIOMUHAETCS BECh OOYyYalOlIMii, pa3MedeHHbIH HAO0Op NaHHbIX. Jlis
TOr0 YTOOBI OTHECTH HOBBIM OOBEKT K OJHOMY M3 U3BECTHBIX KJIACCOB, AITOPUTMY
JIOCTATOYHO HAWTU ONMKANIINX, K 3TOMY OOBEKTY, SJIEMEHTOB U3BECTHBIX KJIACCOB,

TO €CTh HAWTH OJMHKAUIIINX COCENEH.

ANropuTm KnaccmduKaumm ¢ nomolulsto k coceaen

PaccmoTpum mpocredimuii ciayyail anroputma k Ommkailmmx cocezei,
KOTOPBI BBITIONHSET KIACCU(DPHUKAIMIO TPEICTABICHHOTO OOBEKTa MO OJHOMY
00beKTy M3 oOyuaromiero HaOopa OaHHBIX. byaeM paccMarpuBaTh 3ajady Ha
IUIOCKOCTH, TO €CTh KaXXIblii OOBEKT OyaeM paccMaTpuBaTh Kak TOYKy. Tormaa

KOJIMYECTBO MPU3HAKOB OYJET paBHO JBYM.

Ilycte nmeercst oOydarouuii HaOOp JAHHBIX, OTPAXKAIOIIUNA OOBEKTHI
IBYX KiaccoB — kiacc A u kinacc b. Kaxplil U3 3Tux 00bEKTOB XapaKkTepu3yeTcs

IBYMsI M3MEPSAEMBIMU IIPU3HAKAMM — INPU3HAK | M Npu3HAK 2, TO €CTh KaXKIbIU

MPU3HAK MOKET OBITh OLIEHEH YHCIEHHO, TAK KaK MOKa3aHOo B TA0JIMLIE HUXKE.

IIpusnak 1 IIpusnak 2
10,1 20,4 A
23,2 32,2 A
12,5 25,6 A
5,6 10,3 b
2,3 11,2 b
7,8 15,8 b



10,7 31,4 A

OO0OBeKT
OTHOCHUTCS

K 1atacey A Knace A

OOBexT
OTHOCHUTCSA
K Kiaccy b

[Tpu3znak 2

Kmacc b

[Tpusznax 1

B nanHoM citydae Mbl BBIOJIHUIIU KJIACCU(PHUKALIUIO IO OTHOMY OJIHKaleMy
coceny. Ho MoxeM BBINOJHUTH M N0 OOJBIIEMY KOJMYECTBY COCEEH, HE JapoM

aJrOpUTM Ha3bIBaeTcs «k Ommkalimmx cocenen».

B ciyuae, xorga paccmaTpuBaeTcsl KOJIMYECTBO «COCelei» Oolibliie, 4yeM
OJIVH, TO JIJISl HPUHSTHUS PEIICHUSI O TOM, K KAKOMY KJIaCCY OTHOCUTCS UCCIIETyEeMbIT
00BEKT, UCTIOIB3YETCS MPOLIeAypa «TOJI0COBaHUS» (voting), IO CyTH, TO O3HAYAET
NOACUYET ONMMKAWIIMX COCeAeH, K HccleqyeMoMy OOBEKTY, IO KaXXIOMy Kiaccy.
3aTeM MPOUCXOAUT MPUCBAUBAHUE HCCIIEAYEMOr0 00bEKTa K TOMY KJIacCy, TOYEK

KOTOPOTo OyJIeT OO0JIbIIIE OKOJIO UCCIETyEMOTO 0OBEKTA.



A
OOBexT OOBexT
OTHOCHUTCSA OTHOCHUTCSA 0
K Knaccy b KKIaccy A g
- N
(Q\
o o
= ° 7 Knacc A
an *
) o _— /D
g \ O
[
(J
® o [ o
¢ o
Y o OOBekT
Y Kmacec b LOTHOCI/ITCH
K Kmaccy A
[Tpusznax 1

CJ'IGI[YGT OTMCTUTDB, YTO AJIA IOJHOTHI IPCACTABIICHUA O MCTOJC k
OVKaMIINIX COCGHCﬁ, HGO6XOI[I/IMO YHOOMSHYTB, YTO KOJIUYCCTBO KJIIACCOB MOKECT

OBITH OOJIBIIIE ABYX.

B cimyuwae nByx KkiaccoB Mbl uUMeeT JAeno ¢ auddepeHnuanbHOu
Kiaccupukanue, a ecid KiaccoB Oyner Oonblie, TO OyJIeT HMETh JeN0 ¢

MYJIbTHKJIACCOBOM KJIacCU(PHUKALIUEH.



JInHeHble moaenn Knaccudumkaumm

Obuwue NnpeacTaBAeHMA O IMHENHbBIX MOAENAX MALLMHHOIO 0byyeHumA
JIunelinble MOJIENU IMIMPOKO MPUMEHSTHCS B MAIIMHHOM OOy4YeHUH, a
BOOOIIIE ATOT THUMN MOJENEH YK€ JaBHO MCIOJIB3yeTCs B HaydyHou cdepe u

Pa3IUYHBIX 00JACTAX HAPOJHOTO XO3SUCTBA.

YacTo TMHEHUHEIE MOJICJIN UCITIOJIB3YIOTCA AJII HIPOTrHO3UPOBAHMA KAKOTO-

nu60 nokazatens. DopMyra TMHEHHON MOJEIHN PETPECCUU BBITIISIUT TaK:

N
37=b+zwi'xi (1)
i=0
rae J — IPOTHO3, BHIAABAEMBIIA MOJIEIBIO.

w;, b — mapameTpsl MO, KOTOPHIE OIICHUBAIOTCS MPHU €€ 00yICHNH,

X; — 1-bIi IPU3HAK VISl OTACJIbHOW TOYKH TaHHBIX.

NInHenHble moaenn AnAa 3a4a4 KnaccuduKkaLmm
Kpome mnpornosupoBaHusi JTUHEWHBIE MOJIEIH JOCTATOYHO IIUPOKO

MPUMEHSIIOTCS 11 KiaccuuKainu oObeKTOB.

Hauném  paccmoTpeHue  JAUHEWHBIX  Mojeneil ¢ OuHapHOU
(muddepennmansuoit) kinaccupukauuu. I[lpu sTom  popmyna (1) Oynmer

npeoOpa3oBaHa K CIEAYIONIEMY BHILY:

N
i=0

B ortnuuuu ot GopmMynsl st TPOTHO3UPOBAHUS, B BBIPAKEHUU IS

KJaccuuKaliid BBOJUTCS HEKOTOpas TpaHHIla, paBHas Hymto. Temeps, eciu
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snauenre ¢Qynkouu (§ > 0) - kinacc" + 1", a ecmn (¥ < 0) - xinacc" — 1"
Ecau ™Mbl oOpatumcs K JUMHEWMHOW KiaccupuUKaluu, TO TMOJy4aeM TpaHUILY
npuHatus pemenuit (decision boundary). Eciu Mbl oGpaTuMcst K reOMETPUUYECKOM
MHTEpIpETallui JAHHOTO TMOAXO0Ja, TO JJIisi JBYMEPHOIO CIydash Mbl MOJIYyYUM
HEKOTOPYIO JIMHUIO, KOTOpasi pa3ziesisieT 0ObEeKThl Ha JIBa KJlacca, Kak 3TO MOKa3aHo
Ha pUCYHKe HIbKe. B 0011em cityuae, Korja pa3MepHOCTb MPU3HAKOB OOJbIIE ABYX,

34 MCCTO JIMHWHA MBI ITOJTYYHUM T'HIICPIINIOCKOCTD.

Knacc A
(@\]
» ° [
<
5 °
g O
= CIY
o
['panuna npuHATHS
® °
PCILICHUA
o
Kmacc b
[Tpusznax 1

CylIecTBYIOT JBa OCHOBHBIX QIrOpUTMa JJIsi HAXOXKJICHUSA TPAHULIBI

MIPUHSATHUS PEIIEHUS:

1) Jloructuueckas perpeccus (logistic regression);

2) Jlunelinbiit MeTo] onopHbIX BeKTOpoB (linear support vector machines).



[lepeBba pelleHnin
Obuwme NnpeAcTaBAEHUSA O AEPEBLAX PELIEHNM
JlepeBbs pelieHu MUPOKO TPUMEHSIOTCS IS 3a1a9 KJacCuDUKAIUN U
M0 CYTH, pelieHne 00 OTHECEHUH HCCIEAYyeMOro oObeKTa K OJHOMY U3 3apaHee
HN3BCCTHBIX KJIACCOB CTPOUTCA HA MMOCICA0OBATCIIBHOCTH BOIIPOCOB «ECJIHA ..., TO ... ).
CDOpMI/Ip}ISI MoCJICAOBATCIIbBHO OTBCTBI HA IMOCTABJICHHBLIC BOIIPOCHI BBIIIOIHACTCA
MPOJABHIKCHUC 11O CTPYKTYPEC U B KOHCYHOM CUETE BBISIBIISICTCSA KJIaCC, K KOTOpOMY

NPUHAJIEKUT UCCIIETYEMBII OOBEKT.

MpuHLuMn KnaccudurKaumm o6 beKToB Ha OCHOBE AepeBa peLleHnH

JlomycTuM, 4TO HEOOXOAMMO pa3jinuaTh MEXKIYy COOOM 4UeThipe BHUIA
KUBOTHBIX: MEJABENEH, SICTpEOOB, MUHTBUHOB W Jenb(PpuHOB. [l mpaBuUibHOU
KJaccupukanuu HEoOXOJUMO COCTaBUTh JIEPEBO PEIICHUM, MPOJBUTASCH MO
KOTOPOMY MBI CMOKEM BBITIOJIHUTH KIacCU(UKaINK ucciienyeMoro oobekra. Takoe

ACPEBO peHlCHI/II)'I MOJKCT BBIITIAACTD KaK IOKa3aHO Ha pUCYHKEC HHIKC.

Ilepbs ecTb?

Ila Her
Mo:ker JieTarh? IlnaBHuK ecTh?
‘V &‘I{@T Ha Her
ScTped IIMHrBUH Henbpun Mensennb

Ha nanHOI cxeme moka3aHbl 32 paHee OINpPEAENIEHHbIE KIAcChl: ACTpeO,
MUHTBUH, AeNb(UH U MEIBEAb. A TaK»Ke psJl BOIPOCOB, OTBETHI HA KOTOPHIE
MPUBOJIUT K OMPEJEICHUIO KIacca uccieayemMoro oobekra. [Ipu moctpoenuun
JepeBa pelieHui, HeoOXOJUMO MPOBUIBLHO CGHOPMYIUPOBATH BOMPOCHI,

KOTOpbIE MPUBEAYT K COOTBETCTBYIOLIEMY Kiaccy. JlJIsi KOPPEKTHOrO



dbopMBUIHPOBAHUST BOIpoca TpeOyeTcs OMPEACIUThCA C MPU3HAKAMH IO
KOTOPBIM MOKHO Pa3IUYUTh KJIACChl MEXAY cO00M. JlaHHBIN MpoIlecc UMeeT
onpenenéHusii popmanusM. Tak, Hanmpumep, B pacCMaTPUBAEMOM MPUMEDPE,
BHaualie BBIOMpAETCS MPU3HAK, KOTOPBIM OJIHO3HAYHO OTAEIUTH NTHUI[ OT
miekonuratomnx — «lIlepps ectp?». To ecTh cHauanma onpenensercs
YKpPYNHEHHAS TpyIla, HO T€M, HE MEHEE OTBET Ha JIAHHBIM BOIIPOC Y¥KE
OTCEeKaeT JBa Kijacca (B JaHHOM mpumepe). [lamee 3amaeTcss Bompoc IO
MPU3HAKY, KOTOPBIM OJHO3HAYEHO BBIBEAECT MpPaBUIIBHBIA KilacC OOBEKTa.
Ewmi€ pa3 cinenyer OoTMETUTB, YTO KaK BOIIPOCHI, TAK U IMIPU3HAKU JIJIsI BOIIPOCOB

(bopMUPYIOTCS B CUCTEME paHee ONpPeIEIEHHBIX KIACCOB.

B oOmiem cnmydae, naHHble MOTYT OBITh MPEICTABICHHBI HE TOJBKO B
Bune «Jla/Her», a Tak ke B BHJI€ HENPEPHIBHBIX MMPU3HAKOB, HAIIPUMEp, KaK

MOKAa3aHO Ha PUCYHKE HUXKE.

Y

»
»

X

JIns HEempBIPBIHBIX JAaHHBIX, TECThl (TO €CTh BONPOCHI) HMEIOT
cinenyronuit Bun: «IIpusHak 1 00ibIe HEKOTOPOTO 3HaUeHUS a?». [l mocTpoeHus

JiepeBa pelieHui, mepednuparoTcss BCe BO3MOKHBIE BAPUAHTHI MJIM TaK HAa3bIBA€MbIC
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TecThl (HE MyTaTb C TECTOBBIM HAOOpPOM [IaHHBIX) U BHIOMpaeTCs HauOoiee
MH(QOPMATUBHBIN, TO €CTh TAKON, KOTOPHIA MO3BOJISIET C HAMMEHbIIIEH OIIMOKON
OMpEeNEeNUTh KJIacc ucciienyeMoro oobekra. Hampumep, st Bblllle MPUBEAECHHOTO

pPUCYHKA JTaHHBIX MBI MOXEM ITOJIYUYUTh caenayrommi tectT: Y <= 0,5 => «Kiace A».

4
Y
S
® Lo o o . . . Kmacc b
A o © ) :
®e %4 e o ®e A I
) e ® o o ;
o A ° ° e ° ° ., A,
A A A o o () i
0.5 A L e A :
’ A A = R A |
A A A A i
A A A A A -
A A A A A ad A
o A A A A .
A A A Il
() A A A !
Knacc A :
0 1
X
Y <=0,5
I[a HeT
Kiaace A Kiaace b

[lepBBIif TECT TOBOJBHO HEILIOXO pa3Jesnil JBa Kiacca, TEM HE MEHee, KaKk
MOKHO BUJIETh B KAXKJIOM KJIACCE, UMEIOTCA TOUYKH, KOTOPBIE OTHOCATCS K IPyTrOMY
KJaccy. MOXHO YIYy4IIUTh MOJIENb KJIacCU(PUKAIIMU HAa OCHOBAaHHUM JEpeBa

peleHu, 3a cu€T 100aBICHHS JOTOTHUTEIbHBIX TeCTOB. Hampumep, Tak:

11



T
® Knacc b i
e © () () ® Y ® KﬂaCG A
° ° A o ¢, ° :
® e ° e ® I
() ® ] e A :
A () ® () ° E
® a ® ° e A A
A A ° o A i
0,5 A A '
) A A N
A A A E i
Knacc b A A A L, A i |
N A A A A AA A |
A A A : E
° A A A 5 i
e A A ; A |
Knacc A | §
0 5 P
0,25 0.8 X
Y <=0,5
I[a Het
X >0,25 X>0,8
I[a Her I[a Her
Knacc A Kanacc b Kanacc A Kmxace b
BBonss HOBBIE TECTBI, MOKHO IIOBBIIIATHL TOYHOCTH MOJEIHU

nepeoOy4eHHI0 MOJIENH.

12

Kiaccupukanuu OOBEKTOB, HO CJEAYET YUYWUTHIBATh, 4YTO, IOBBIIIAS TOYHOCTH
MOJIEN KJIacCU(PUKAIIMU TIOBBIIIAETCS W CIOXHOCTh JiepeBa pelieHuil. B
UJIeaJTbHOM CIy4ae MOXHO JOOUTHCS HAIMYUS B IEPEBE, TAK HA3BIBAEMBIX «UUCTHIX
JUCTBEB», TO €CTh, Korga Mojmenb BbIAAET 100%-HO MpaBUbHBIE pELICHUS Ha

oOyuyatomieM Habope JaHHBIX. A 3TO B CBOIO OuY€peb MOXET MNPUBECTH K




MeTO,EI,bI CHMXEHMA Pa3sMepPHOCTHN, BblAeNNEHNA TTPN3HAKOB U
MHOXeCTBEHHOTIO O6yqul/IFI

OcHoBHa#A 3aa4a

B mammbaHOM 06y‘-ICHI/II/I MOXKCT HMCIIOJIB30BAaThCA 3HAYUTCIIbHOC KOJIUYCCTBO
JaHHBIX, @ TaAKXKC JOCTATOYHO 00JBIIOE KOJUYECTBO IIPHU3HAKOB. I[J'If[ CHMKCHUSA
KOJIMYCCTBA J[JaHHBIX W YMCHBHICHHA KOJIMYCCTBA IIPU3HAKOB — CHHIKCHHC
PasMCPHOCTH 3aJa4n O6y‘—IeHI/I$I MOJXHO HCIIOJIB30BaTh PA3JIMYHBIC MCTOJbI, HHKC
6yz[eT PacCMOTpEH OJHMH K3 HHX, KOTOpBIfI IMO3BOJICT H3YYUTb JaHHYIO

MCTOOOJOTHIO.

AHanun3 rnaBHbix KomnoHeHT (PCA)
OcHOBOI MeTOAa aHaJM3a KOMIIOHEHT SIBJISIETCS BpAIIEHUE JAHHBIX C

LENIbI0 TMOJy4YeHUsT MpeoOpa3oBaHHBIX NPU3HAKOB, KOTOPbIE HE JOJDKHBI
KOppeIupoBaTh MeXy co0oi. OOBIUHO BpallleHHe MPU3HAKOB IPUBOJIUT K BHIOOPY
MOJAMHOKECTBA HOBBIX NMPU3HAKOB OCHOBAaHHOW HAa UX BAXKHOCTHU C TOYKU 3PEHUS
UMHTEpIpeTalui JaHHbIX. [[Js mosicHeHHWs mpeoOpa3oBaHUsl JAHHBIX MO METOAY

IIaBHBIX KOMIIOHCHT paCCMOTPUM PUCYHOK, HpHBGI[éHHBIfI HWXKC.

4

Kommoueur 2

Kommonenr 1

[Tpu3Hak 2

v

[TpusHak 1
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Ha pucyHke mnoka3aHbl HCXOJHBIE JaHHbIE (TOYKH). ANTOpUTM padoTaer

CEAYIOIIMM 00pa3oMm:

1) Haxonut HampaBiieHME MaKCUMaIbHON AUCIIEPCUU, KOTOpasi 0003HAaUEHA KaK
«KommnoneHnt 1». To ecTb BbIOMpaeTcs HampaBjieHHE (BEKTOpP) aHHBIX,
KOTOPBIM COAEPKUT OOJNbIIYI0 4YacTh HHPpopmaruu. [lo-apyromy MOXKHO
CKa3aTb, YTO BBIOMpaeTCAd HamIpaBji€HUE, BJIOJIb KOTOPOTO MPU3HAKHU
KOPPEIUPYIOT C APYT APYTOM OOJIBIIIE BCETO.

2) 3aTeM aiNropuTM HAXOJUT HAIpaBIICHHE, KOTOPOE COJEPKUT HaOOJbIlIee
KOJIMYECTBO HH(pOpMAIMU, HO TPU 3TOM OHO OPTOTOHAIBHO MEPBOMY

HalJICHHOMY HaIpaBJICHUIO.

CnemyeT OTMETUTD, YTO B IBYMEPHOM Ciydae (KaK MOKa3aHO Ha PUCYHKE BBHIIIIE)
BO3MOXKHO TOJIBKO OJHO OPTOTOHAJIBHOE HANpPAaBICHUE IO OTHOIICHUIO K
KOMIIOHEHTY |, HO [y MHOIOMEpPHOrO Cliydas BO3MOXHO HECKOJBKO

OpPTOroHaJIbHBIX HaHpaBHCHHﬁ.

HanpaBneHH;{, HaﬁHeHHbIC C IOMOIIBKO JAaHHOI'O aJIrOpUuTMa, HA3bIBAIOTCA
IJIaBHBIMM KOMIIOHEHTaMu. B O6IH6M cIydya€ MAaKCUMAJIBbHOC KOJINMYCCTBO

TIaBHBIX KOMIIOHCHT PaBHO KOJIMYCCTBY UCXOJHBIX ITPU3HAKOB.

Takum 00pa3oM, UCIIONIB3YS AITOPUTM BbIJEICHUS TJIABHBIX KOMIIOHEHT MbI
MOEM CHU3UTH Pa3MEPHOCTH 33J]Ja4i MAIlIMHHOTO OOY4YEeHUsI, OCTABUB TOJIBKO OJIUH
rJ1aBHBIN KOMIIOHEHT — « KommoneHT Ne 1» (17151 3TOM [ByMepHOM 3a/1aun). A Takxke
YMEHBIIUTh KOJIWUYECTBO [JAaHHBIX JUIS aHajdvM3a QIrOpUTMaMHU MAIIMHHOIO

oOyueHus.

Cnez[yeT OTMCTHUTH, 4YTO I[&HHI;Iﬁ AJITOPUTM MOIKCT HCIIOJIB30BaThCA LA

YAAJICHHUA «IIyMa» U3 JaHHbIX.

14



MeTO,ﬂ,bI KAactepn3aumnm

OcHoBbI MeTO40B K/1aCTePM3aLLnNKA

321,[[3‘16171 KJ1aCTepru3aln SABJIACTCA PA3ACIICHUC TOUYCK JdHHBIX Ha T'PYIIIHLI,

KOTOPBIC HA3BIBAKOTCA KJacCTepaMu. OcHoBHOM OCJIbI0 Pa3ACICHUA AaHHBIX

SIBIISICTCS OTHECEHUE OJIM3KHUX TOYCK B OJIMH KJIaCTEP.

Knactepusaums no metoay k-cpeaHmnx

CYTI) MCTO/JIa KiIaCTCpUu3anusa 1mo MerToay k-CpCI[HI/IX COCTOUT B CIICAYIOIIUX

morarax:

)]
2)
3)

4)

S)

6)

7)

Bri6op HeoOxoaumoro yucia k kinactepos.

0TOOp TOUEK, KOTOPbIe OyAYT MPEACTABISTH IIEHTPHI KIaCTEPOB.
Brruucnenue s KakaoW TOYKHU €BKJIMJ0BA PACCTOSHUS 10 IIEHTpa
Ka)KJI0T0 KJacTepa.

OTHeceHre K0l TOUKU K TOMY WJIM UHOMY LIEHTPY (KJacTtepy) Ha
OCHOBAHUHM 3HAYEHUSI BRIYUCICHHOTO KJlacTepa.

[Tocne Toro kak Bce TOUKU OYyIyT paclpeiesieHbl o KiacTepam, Oy Iy T
BBIYUCJICHBI TaK Ha3bIBAEMbIE IIEHTPOUABl — LIEHTPHl TIKECTH
kiactepoB. Kaxaplii 1eHTpouna SBISETCS BEKTOPOM, DJIEMEHTHI
KOTOPOTO MPEACTABISAIOT COO0M Cpe/IHNE 3HAUCHUS XapaKTEPUCTHUK IO
BCEM TOUYKaM KJlacTepa.

[Tocie BbIYMCIEHUS! EHTPOUIOB AITOPUTM METOJa MEPEHOCUT B HUX
LEHTPHI KJIACTEPOB.

BrimonHaTcs mepeHa3Hau€HUE TOYEK MO JAHHBIM HOBBIX IIEHTPOB

KJIaCTEPOB.

AJITOpUTM IiepecueTa HEHTPOB KIACTEPOB U NEPEHAZHAUYCHUS TOUEK KAXKIOMY

KJIACTCPY HOBTOPACTCA OO0 TCX IIOP IMOKa PACHOJOKCHUC TOUYCK LCHTPOHUIOB HE

NEPeCTAaHCT MCHATHCA, 4 9TO BO3MOXKHO KOraa O4HHU U TC )K€ TOYKHU B 1-oH UTCpaluu

OyIyT momnajaTh B T€ K€ KJIacTepbl, YTO U Ha (i-1)-0if urepamuu.
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Mopaenb TEKCTOBbIX AaHHbIX B BMAE "MeLlKa cioB"

Obuee npeactasneHne 06 06paboTKe TEKCTOBbLIX AaHHbIX METOAAMM MaLIMHHOIO
0byyeHus
Kpome npeacraBiaeHust JaHHBIX B BUAE YUCICHHBIX JAHHBIX, JISI MAIIMHHOTO

00y4eHHs TaKXKe MIUPOKO UCIIONIB3YIOTCS JaHHbIE B BUe TekcTta. Hanmpumep, yacto
TpeOyeTcsl aHallnu3 COOOIIEHUN STIEKTPOHHON MOYTHI WJIM OT3BIBOB, JaXK€ BO3MOXKHA

00paboTKa TakuM 00pa30M TEKCTOBBIX IOKYMEHTOB.

MoZenb TEKCTOBbIX AAHHbIX B BUAE «MELLKa C/10B»
P accMaTpuBacMasi MOACIb TCKCTOBBIX AAHHBIX ABJIACTCA OI[HOﬁ U3 CaMbIX

MPOCTHIX, HO 3P deKTHBHBIX. J[aHHASI MOJIEIh, TO3BOJISET MOATOTOBUTH TAHHBIE /IS
MallMHHOTO o0ydeHusi. Ha3BaHue «MEUIOK CJIOB» HCMOJB3YETCS MOTOMY, UYTO U3
TEKCTa YJAISETCSd €ro CTPYKTypa, Hampumep, yAalsieTcsi pa3ielieHue TEeKCTa Ha
IJ1aBbl, maparpadsl, yIAISIOTCA 3HAKU TpenuHaHus 1 GOpMaTUPOBAHUE TEKCTA.

B Mopenu TEKCTOBBIX TaHHBIX «MEIIOK CIIOBY» BaXKHBIM SIBJISICTCS] YaCTOTA, C
KOTOPOM BCTpEYaeTCsi KaxkJa0€ CIOBO B TeKCTe. DOpMaIbHO AITOPUTM TOJIYUYEHUS
«MEIIKa CIIOB» OYJIET BBITJISETh CAEAYIOIUM 00pa3oM:

1) Tokenusanus — pa3OreHUEe TEKCTOBOTO JOKYMEHTA Ha CJI0Ba, KOTOPOE B HEM
BCTpeUaroTcs (MoyyaeM Tak Ha3bIBA€MbIE TOKEHBI).

2) Iloctpoenue cioBapsi — COOMpPAIOTCS BCE CJIOBA, KOTOpPHIE BCTPEUAOTCS B
TEKCTOBOM JIOKYMEHTE W NMPOHYMHUPOBBIBAIOTCS, HAIPUMEP, MOXHO CJIOBa
cobupaTh B a1()aBUTHOM TOPSIKE.

3) Co3nanue pa3psHKEHHOM MAaTpUIlbl — TOACYMTHIBAEM HACKOJIBKO YacTo
KaXXJ10€ U3 CJIOB, 3alICAHHOE B paHee CO3JaHHBIN CIIOBApPb, BCTPEYAETCS B

TCKCTOBOM JJOKYMCHTC.
Cnez[yeT OTMCTHUTBH, 4YTO MOZXKHO COCTaBJIATH OJHUH O6I.HHI>1 CJIOBapp AJidA

HECKOJIbKHUX TCKCTOBBIX AOKYMCHTOB, JOITOJIHAA CJIOBApb HOBBIMH

BCTPCHAOIMIUMHUCSA CIIOBAMU B TCKYIIIECM TCKCTOBOM JOKYMCHTC.

17



Ha pucynke Huxke mokazaH oOpa3HbIl mpumep mnepexoja OT

HAOKYMCHTA K «MCIIKY CJIOB».

Texcmoguvlti 0oKymenm

Ha pucyHke HHxKe IOKa3aH rpaguk pacnpeaejeHus MoKa3aTese.

Toxenuzayus

[‘wa’, ‘pucynHox’, ‘Hmxe’, ‘mokasars’,
‘pacnpegpenenue’ , ‘mokasaTens’ ]

Crnosapw

[ ‘Tpaduk’ , ‘moxasars’, ‘nokasarens’,
‘pacnpenenenue’ , ‘pucyHokx’, ‘Ha’, ‘Huxe’ ]

Paspsascennas mampuya

‘rpabuk’ , ‘nokasaTk’, ‘mokasarens’,..

[ 1, 0, 3, ]

‘rpapux’ ,

TCKCTOBOI'O

Takum 06pa30M, KaXXa0€ CJIOBO MOXKXHO IMPEACTABUTb B KAYCCTBC OTACIIBHOI'O

IIpru3Haka, a ¢€ro 4YacCTroTa IOJABJICHHA B KOHKPCTHOM TCKCTC 6YI[CT

XapaKTCPU30BaTh BCIWMYWMHY HOAHHOI'O IIPHU3HAKA. Torna TCKCT MBI MOXEM

paccMaTpuBaTh Kak BEKTOP B MPOCTPAHCTBE CJIOB. Jlajee Mbl MOKEM pa3METHUTh

KaXIyl0 o007acTh NPOCTPAHCTBA CJIOB M HAaOMIOAATh KyJa YKa3bIBaeT

UCCIIeTyeMbIN BEKTOp (TEKCT), TEM CaMBIM JIeJIaTh MPENOI0KEHHUS O XapaKTepe

nH(poOpMaIK coiepKalleiicsi B KOHKPETHOM TEKCTE.
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MacwTabunpoBaHune gaHHbIX meTogom tf- idf

Obuwee npeacrasneHne o metoae tf - idf
Merton «4acToTa TepMUHA — 0OpaTHasl yacToTa JOKyMeHTa» (term frequency

— inverse document frequency wimm cokpaménno tf-idf). WMaes storo merona
3aKJTF0YAeTCS B TOM, YTOOBI MPUCBOUTH OOJIBIINN BCE TEPMUHY, KOTOPHIA YacTO
BCTPEYACTCSI B KOHKPETHOM JOKYMEHTE, HO TPU OTOM PEIKO BCTPEUYAETCS B
OCTaNIbHBIX JOKYMEHTaX, BXOJSIINX B BRIOOPKY JUTsl aHainu3a. Ecimu cimoBa dacTo
BCTpPEYACTCS B IOKYMEHTE, HO IPU 3TOM PEIKO BCTPEUAETCS B APYTUX JOKYMEHTAX,
TO CKOpEH BCEro ATO CIIOBO OyJNET JydIlle OMUCHIBATH COACPKUMOE KOHKPETHOTO

JIOKYMEHTA.

MeTog, tf - idf
JIns peanuzaiuu METO/1a «4acToTa TEpMUHA — 00paTHAsl YaCTOTa IOKYMEHTAa

(tf-1df) HeoO6Xx0MMO KaKUM-TO 00Pa30M BBHITIOJIHATH B3BEIIMBAHUE YACTOT CJIOB.
Cy1miecTByeT HECKOJIbKO BapUAHTOB B3BEIIMBAHUS YaCTOT, PACCMOTPUM OJIMH
U3 HUX.
3nauenue metpuku tf-idf nns cnoBa w B gokymeHTe d BbIUMCISETCA C

IIOMOIIBIO BBIPAXKCHUA:

) N+1
tfidf(w,d) = log <N—+1> +1
w

raie N — KOJIU4ecTBO JOKYMEHTOB B oOyyaroiieit Habope;

Nw — KOJIM4€ECTBO JOKYMEHTOB 00y4aroIIero Habopa, B KOTOPOM BCTPETHIIOCH

CJIOBO W.
Janum HeKOTOpbIe NMosicCHeHUd 1o metony tf-idf.

[Ipu3Haku u HU3KUMU 3HaUeHUsIMU MeTpukH tf-1df mpencrapisoT coboit MpU3HaAKH,

KOTOPEIC 00 BCTPCYAKOTCA BO MHOT'UX JIOKYMCHTAX, 00 HCIIOJIB3YHOTCA PEAKO.
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Moaenb TEKCTOBbLIX AaHHbIX B BUAE "MeLlKa C10B" A4 N-rpaMmm

OnHuM U3 HEAOYETOB MPEACTABICHUS B MOJEIN «MENIOK CIOBY» 3aKJIKOYAETCS B
MOJJHOM WTHOPUPOBAHUMU Topsiaka cioB. [Io 3ToM mpuynHE BhIpaKEHUS «ITO HE
IJI0XO0, a XOPOLIO» U «ITO HE XOPOIIOo, a TI0X0» B MOJIENIU «MEMIOK CJIOB» OyleT
MpEJCTaBICHbl OIWHAKOBO. W JelcTBUTENBbHO, CHOBaph OYAET BBITISIETh

CIEAYIOIIMM 00pa3oM, Kak AJisl OJTHOTO, TaK U JJISL IPYTOr0 BBIPAKECHUS:

[‘OT0’, ‘mHe'’, ‘nmoxo’, ‘a’, ‘xopomo’]

XOoTs B JIEUCTBUTENBHOCTU BBIICTIPUBEACHHBIE BBIPAKEHUS UMEIOT aOCOJIIOTHO
MPOTUBOMOJIOKHBIN CMBICI. Y JaHHBIM HETOCTATOK MOJETHN «MEMIKA CIIOBA» MOKHO
YCTpaHUTh, €CIU (PUKCUPOBATH HE TOJIBKO YAaCTOTHI CJIOB, HO U U3 Mapbl, TPOUKHU U
TaK Jajnee, KOTOPbIE MOSBISAIOTCS PAIOM Apyr ¢ ApyroM. JlJisi COBMECTHO
(bUKCHUPYEMBIX CIIOB, @ B TEPMUHAX MOJICIIH «MEIIOK CIIOBY» - TOKEHOB, CYIIIECTBYIOT
Ha3BaHudA. /{4 OJWHOYHBIM TOKEH HA3bIBAETCA IOHUIPAMMOM, Iapa TOKEHOB
Ha3bIBaeTCsd OUrpaMMOi, TpOMKa TOKEHOB Ha3bIBAETCS TPUIPaMMOM, a B oOIIeM

ClIy4yae - N TOKEHOB Ha3bIBAETCS N-IPaMMOil.
OTMeTHUM ClIeYIONINE BaXKHbIE JJIsSl MPAKTUKH CITyYaHu.

B GonpmHCTBE NPUKIAIHBIX 3a7a4 UCTIOJIb3YIOTCSI OHUTPAMMBbI, TO €CTh OObIYHAs
MOJIENb «MEIIKa CI0BY». MeHee 4acTo, HO TeM He MEHEE JOCTATOYHO 4acTo, YTOObI
00 9TOM cKa3aTh UCIOIB3YIOTCS Ourpammel. VMcnonbs3oBaHue n-rpamMm, mnpu n > 2
MPUBOJUT K PE3KOMY POCTY KOJIMYECTBA MTPU3HAKOB, a 3TO B CBOIO OYEPEIb MOKET
MIPUBECTH K MepeoOyueHuto mojaenu. Tak, Hampumep, KOJIU4eCTBO OUTpaMM PaBHO
KOJINYECTBY IOHMTPAMM BO3BEAEHHBIX B KBAJIpaT, a KOJWYECTBO TPUTPAMM PABHO
KOJIMYECTBY IOHUTpPaMM BO3BEIEHHBIX B KyO0. Ho B maHHOM cnydae ciemyer
OTMETUTh, UTO peaJbHOE KOJMYECTBO CrEHEPUPOBAHHBIX N-rpamMM OyJer
ONPEAETATHCS €IIE U CTPYKTYPOM €CTECTBEHHOIO SI3bIKA HA KOTOPOM COCTaBJICH

TCKCT aHAJIM3UPYEMOI'O JOKYMCHTA.
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