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MeTop k 6anskanimnx cocenem

Obuan xapakTepuctnka metoaa k 6amKamwmx coceaem

Metoga K Ommkadimx coceiei SBISCTCS, IOXKalayd, OJHHM M3 CaMbIX
MIPOCTHIX METOJIOB MAITMHHOTO O0Oy4YeHHs. Bes cyTh JaHHOTO METO/1a 3aKITI0YaeTCs
B TOM, YTO 3alIOMHHAETCSl BECh OOYyYalOlIUid, pa3MeYeHHbIH HAOOp MaHHBIX. J[is
TOTO YTOOBI OTHECTH HOBBIH OOBEKT K OJHOMY M3 M3BECTHBIX KJIACCOB, aJTOPUTMY
JOCTAaTOYHO HAWTH OJMKAUTIINX, K ’TOMY OOBEKTY, 3JIEMEHTOB U3BECTHBIX KJIACCOB,

TO €CTh HAWTH OMVKAUIIINX COCENEH.

ANTOpUTM Knaccnupukaumm ¢ nomollbto k cocenen

PaccmoTrpuMm mpocTeiimmii ciydaii anroputMa K Ommkaldmx cocene,
KOTOPBIA BBINOJHSET KJIacCU(UKAIMIO MPEICTaBICHHOIO OOBEKTa MO OJHOMY
o0BbekTy u3 oOydvaromero Habopa naHHBIX. bygem paccmarpuBaTh 3aaady Ha
IUIOCKOCTH, TO €CThb KaXKIbli OOBEKT OyneM paccMaTpuBaTh Kak TOUKy. Tornma

KOJIMYECTBO MPU3HAKOB OYJET paBHO JBYM.

[Iycts mmeercst oOyuaroiuii HaOOp JAHHBIX, OTPAKAIOUUN OOBEKTHI
JBYX KJaccoB — kiacc A u kiacc b. Kaxnapiii u3 3Tux 00BEKTOB XapaKTepu3yeTcs
JIBYMsI U3MEPSEMBIMU NMPU3HAKAMM — MPU3HAK | U NMpU3HAK 2, TO €CTh KaXIbIi

MPU3HAK MOXKET OBITh OLICHEH YUCIIEHHO, TaK KaK IMOKa3aHO B TaOJIMIIE HIXKE.

IIpusnak 1 IIpusnaxk 2 Kuace
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

OOBEKT
OTHOCHUTCS
K KJaccy A

Knacc A

OO0BeKT
OTHOCHUTCS
K Kjaccy b

[TpusHak 2

Knacc b

[Ipu3nak 1

B nanHOM cityyae Mbl BBITOJHUIN KJIACCU(DPHUKALIMIO IO OJHOMY OJmKanemMy
cocenry. Ho MoxeM BBINOJHUTH U 1O OOJIbILIEMY KOJIMYECTBY COCENEH, HE JapoM

aJITOPUTM HaszbIBaeTcs «K Oymkalimx cocenaein.

B cnyyae, korma paccMarpuBaeTCs KOJMYECTBO «COCEAeH» OoJibIiie, YeM
OJTMH, TO JUIS IPUHSTHS PEIICHUS O TOM, K KAKOMY KJTaCCy OTHOCHUTCS UCCIICAYEMbIi
00BEKT, UCIONIB3YETCs MpoLieaypa «rojocoBanusd (VOting), mo cyTu, 3To o3Ha4aeT
HoACUYET OMMKAWIIMX cOocelel, K UCCIACIyeMOMY OOBEKTY, MO KaKIOMY KIIaccy.
3areM MPOMCXOIUT MPUCBANBAHUE MCCICIYEMOro 00bEeKTa K TOMY KJIacCy, TOYEK

KOTOPOro OyJIeT OOJIbIIE OKOJIO UCCIEAYEMOro 0ObEKTa.



A
OOBeEKT OO0OBeEKT
OTHOCHTCH OTHOCHTCH 0
K KJaccy b K KJ1accy A |
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Y ® OO0BEKT
® Knacec B Lomocmca
K Kiaccy A
[Ipu3nak 1

CHGI[y@T OTMCTUTD, YTO JJIA NOJHOTHI HIPEACTABIICHUA O METO/IC k
OMVKAMIITIX COCGHCﬁ, HGO6XOI[I/IMO YHOOMSHYTB, YTO KOJIMYCCTBO KJIACCOB MOXKCET

OBITH OOJIBIIIE IBYX.

B cimywae naByx KkimaccoB MbI UMeeT jAeno ¢ auddepeHnmanbHon
Kiaccudukanue, a eciu KiaccoB Oyner Oombine, TO OyAeT HUMETh JelI0 C

MYJIBTHKJIACCOBOU KJIaccU(UKaIuen.



JInHenHble moaenn Knaccnuburkaumm

Obuime npeacTaBAEHUA O IMHEMHbBIX MOAENAX MALWMHHOIO 0by4YeHmn
JluHeliHble MOJIETU IIMPOKO MPUMEHSTHCS B MAlIMHHOM OOy4Ye€HUH, a
BOOOIIE ATOT THN MOJeJel YK€ JaBHO HCIOJIB3yeTCs B HaydHoW cdepe u

Pa3INYHBIX o0macTax HapOIHOT'O XO3SMCTBA.

YacTo IMHEHHBIC MOICIIA UCITIOJb3YIOTCA AJI IIPOTHO3UPOBAHUSA KAKOT'O-

100 moka3aTes. CDOpMy.TIa JIMHEHHOU MOICIIN pCTPCCCUU BBITJTIAUT TAK:

N
37=b+2a)i-xl- (1)
i=0
rae J — IPOTHO3, BBIIABAEMBII MOJIEIBIO.

w;, b — mapaMeTpsl MOIEIN, KOTOPHIE OIICHUBAIOTCS TP €€ 00yUCHNH;

X; — I-bIi IPU3HAK IS OTJCIbHONW TOYKHU JTaHHBIX.

JInHenHble moaenn ANA 3a4a4 KnaccupurKkaumm
Kpome mnporHo3upoBaHusi JIMHEWHBIE MOJEIU JOCTATOYHO IIHPOKO

MPUMEHSIOTCS IS KITacCU(UKAUu OOBEKTOB.

Hauyném  paccMoTpeHue  JIHMHEWHBIX  MOJelne ¢ OWHapHOU
(muddepenmansHoii) knaccupukanuu. I[lpu  stom  dopmyna (1) Oyxer

npeoOpa3oBaHa K CIEAYIOIIEeMY BUITY:
N
i=0

B orimuum ot dopmynsl [Uisi MPOTHO3UPOBAHUS, B BBIPAXKEHUU IS

KJaccu(ukanMy BBOJAMTCS HEKOTOpas TpaHulla, paBHas HyJo. Tenepb, eciu
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snauenne ¢ynkuuu (¥ > 0) - knacc"+ 1", a ecmm (¥ < 0) - kinacc” — 1"
Ecimu Mbl oOpaTuMcs K JMHEWHOW KiacCHU(UKALMU, TO IOJydaeM TIPaHUILY
npuHsTHs pemenuit (decision boundary). Eciu MbI 00patuMcst K reOMETPUIECKON
UHTEPIPETAIIMYA JAHHOTO TOJX0/a, TO JUIs JBYMEPHOTO Clydash MbI TOJY4HUM
HEKOTOPYIO JIMHUIO, KOTOpasi pa3zessieT 00beKThl Ha J[Ba KJ1acca, Kak 3TO MOKa3aHo
Ha pHCYHKe Hike. B 001em cirydae, Korja pa3sMepHOCTh PU3HAKOB OOJIBINE IBYX,

34 MCCTO JIMHWH MBI IIOJIYYHUM THIICPIIIIOCKOCTD.

Kirace A
(@\|
» o =
<
5 o
g, O
= [ P
J
I'pannna npunsaTHSA
PY J
DEIIeHns
J

Knacc b

v

[Tpuznak 1

CYHICCTBYIOT ABa OCHOBHLBIX aJIroputMa I HAXOXICHUA TI'PaHHIbI

IIPUHSATHUS PELICHUS:

1) Jloructuueckas perpeccus (logistic regression);

2) Jluneitnprit meton onmopHbix BekTopoB (linear support vector machines).



[epeBbsa pelleHnm
Obume npeacTaBNeHUA O AePeBbAX PeLleHN M
JlepeBbs pelieHui MIMPOKO MPUMEHSIOTCS JIJIs 3a1a49 KiacCu(pUKaiuu 1
10 CyTH, pelieHre 00 OTHECEHWHW HCCIEIyeMOr0 OOBEKTa K OJTHOMY W3 3apaHee
HN3BCCTHBIX KJIACCOB CTPOUTCA HaA IMOCIICAOBATCIIBHOCTHU BOIIPOCOB «CCJIHA ..., TO ... ».
CI)OpMI/Ip}’}I MOCJICAOBATCIIbHO OTBCTBI HA ITOCTABJICHHBLIC BOIIPOCHI BBIITOJIIHACTCA
IIPOABUKECHUE 10 CTPYKTYPE U B KOHEYHOM CUYETE BBIABIIACTCS KJIACC, K KOTOPOMY

MPUHAJJICKUT UCCIEAYEMbI OOBEKT.

MpUHUMN KNnaccuduKaumm o6 beKTOB Ha OCHOBE AepPeBa PeLleHui

JonycTuM, 4To HEOOXOAMMO pa3iInyaTh MEXIy coOOH dYeThipe BHIA
JKUBOTHBIX: MEJBEJNICH, SCTpeOOB, MUHTBHHOB U JelbpuHOB. 711 mpaBHIbHON
KJaccupukaluu HEoOXOAUMO COCTaBUTh JEPEBO PEUICHUN, MPOJBUTAiChH IO
KOTOPOMY MBI CMOKEM BBITIOJIHUTH KIaCCU(HUKAIIMK UCCIIelyeMoro oobekTa. Takoe

ACPCBO pCHICHI/Iﬁ MOJKCT BBIITIAACTD KAK IIOKAa3daHO HAa PUCYHKC HUXKC.

Ilepbs ecTb?

Ila Her
Mo:ker jerarn? Ili1aBHUK ecTb?
% &-I{eT Ha Her
ScTped ITuareun Henbdun MenBeanb

Ha nanHo# cxeme MOKa3aHbI 3a paHee OMpPEIEICHHbBIE KIIacChl: ICcTpeo,
MUHTBUH, JeTb(UH U MEJIBENIb. A TaKXe psijl BOIPOCOB, OTBETHI HA KOTOPHIC
IPUBOJUT K OMPENIEICHUIO Kilacca ucciieayeMoro oobekta. [Ipu moctpoenuu
JiepeBa peIIeHU, HEO0OXOAUMO TPOBHIBHO CHOPMYIUPOBATH BOIPOCHI,

KOTOpblE MOPHUBEAYT K COOTBETCTBYIOIIEMY Kiaccy. /[lns KoppekTHOro



(opMbBUIMPOBaHUS Bompoca TpeOyeTcs ONpEeAETUThCS C MpU3HAKAMU [0
KOTOPBIM MO>KHO PA3JIMYUTh KJIacchl MEXy co00i. JlaHHBIN Npoliecc UMeeT
onpenenéuupiii popmanusm. Tak, HapuMep, B pacCMaTpuBaEMOM MPUMEPE,
BHayaJie BbIOMpAETCA MPU3HAK, KOTOPBI OJAHO3HAYHO OTIEIUTH NTHIL] OT
miekonutarommx — «Ilepps ecte?». To ecTb cHayama omnpeaensercs
YKpYIIHEHHAs Ipynmna, HO TEM, HE MEHEE OTBET HA JAHHBIM BOIPOC YXKE
OTCeKkaeT nBa kiacca (B maHHOM mpumepe). Jlanee 3amaercst BONIPOC IO
NpU3HAKY, KOTOPBI OJHO3HAYEHO BBIBEAET MPABHIBHBIM KIIACC OOBEKTA.
Emeé pa3 ciaenyer OTMETUTD, 4TO KaK BOIIPOCHI, TaK U IIPU3HAKU JIJI BOIIPOCOB

(bOpMI/Ipy}OTCH B CUCTCMC PaHCC OHpeI[CJ'IéHHI)IX KJIaCCOB.

B oOmeMm ciiydae, naHHble MOTYT OBITh MPEACTABICHHBI HE TOJIBKO B
Buze «Jla/Het», a Tak ke B BUIe HENIPEPBHIBHBIX NMPU3HAKOB, HAIIPHMEP, KaK

IIOKa3aHO Ha PUCYHKC HHIKC.

Y

v

X

JIiss  HeNpBIPBIHBIX JaHHBIX, TeCThl (TO €CTh BONPOCH) HMEIOT
cneayromnmii Bu: «IIpu3Hak i 00bIie HEKOTOPOro 3HaueHUs a?». 11 MOCTpOCHHUS

JiepeBa PEIICHU, IepeOuparoTCsl BCE BO3MOXKHBIC BAPUAHTHI UM TaK Ha3bIBaeMbIe
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TecThl (HE MyTaTh C TECTOBBIM HA0OPOM JAaHHBIX) W BbIOMpaercs Hauboliee
WH(POPMATUBHBIN, TO €CTh TaKOW, KOTOPHIH IMO3BOJIAET ¢ HaMMEHBIICH OITMOKOMN
ONPENENNTh KJacc ucciexyemMoro oobekra. Hanpumep, g Bbllle TPUBEAEHHOTO

PHUCYHKA JaHHBIX MBI MOKEM MOXY4YHUTh cienytonmii Tect: Y <= 0,5 => «Kiacc A».

A
Y
B
® o o o . . . Knacc b |
A e © o :
®e %4 e o ®e A :
° ] ® < o :
o A ° ° e ° ° , A,
A A A o o (] i
05 A . 2 A
’ A A = R A |
A A !
A A ad, a0 A |
A A A A A abs &
o A A A A .
A A A Il
[ A A A '
Knacc A :
0 1
X
Y <=0,5
I[a HCT
Knace A Kimace b

[IepBbIil TECT TOBOJIBHO HEIUIOXO Pa3Jeivil JBa Kjacca, TEM HE MEHEe, KaK
MO>KHO BHUJIETh B KOXKJIOM KJIACCE, UMEIOTCA TOUYKU, KOTOPBIE OTHOCATCS K IPYyTOMY
Kjaccy. MOXHO yIy4ylIMTh MOJENb KiacCU(pUKAIMM Ha OCHOBAaHUHU JIepeBa

peleHni, 3a cuéT 100aBICHUS TOMOTHUTEIBHBIX TecTOB. Hanmpumep, Tak:

11



N
° Kmacc b i
(] L () () ® Y S KJIaCG A
° ° A o ¢, ° :
® ) ° ) e :
o e ® e A :
A [ ) ® [ ) ° E
® a ® ° e A A
. A A ) e ' A
0,5 A A = N
A A A |
Kmacc b A A A L, A 5 ;
A A A A A AA Al i
Y A A A A N A
e A A A LA
Kmacc A |
0 1T
0,25 0,8 X
Y <=0,5
Ha HCT
X >0,25 X>0,8
I[a Het I[a Her
Kaace A Knacc b Knace A Kmnace b
BBoAs HOBBIE TECTBbl, MOJKHO IIOBBIIATH TOYHOCTH MOJEIN

nepeoOy4YeHHI0 MOJIETH.

12

Kiaccupukanuu OOBEKTOB, HO CJEAyeT YYUTHIBaTh, 4YTO, IOBBIIIAs TOYHOCTH
MOJIEN KJacCU(PUKAIIMU TIOBBIIIAETCS W CJIOXHOCTh JiepeBa pemieHuil. B
UJICATHPHOM CITy4ae MOKHO JIOOUTHCSI HAIMYHS B JICPEBE, TAK Ha3bIBAEMBIX «UUCTHIX
JUCTBEBY», TO €CTh, Korga mozenb BbIAET 100%-HO mpaBUIIbHBIC PEIICHUS Ha

oOyuarolieM Habope JaHHBIX. A 3TO B CBOIO OYe€pellb MOXET MPHUBECTH K




MeToAabl CHUXEHUA Pa3sMepPHOCTH, BblaeeHNA NMPU3HAKOB A
MHOXeCTBEHHOTO O6y‘—IeHl/IFI

OcHoBHaHA 3ada4a
B MmammHHOM O6y‘{CHI/II/I MOJKCT HCIIOJB30BATLCA 3HAYHUTCIBHOC KOJIMYCCTBO

JAaHHBIX, a TAKXKE JOCTATOYHO OOJIBIIIOE KOJIMYECTBO MpPHU3HAKOB. JlJis CHIDKEHUS
KOJIMYECTBA JAHHBIX W YMEHBIICHHS KOJIMYECTBA IIPU3HAKOB — CHWKCHHE
pa3MepHOCTH 3aJaud 0OY4YEHMsI MOYKHO HCIIOJIb30BATh PA3IMYHbIE METObI, HIXKE
OyZneT paccMOTpeH OJMH W3 HHUX, KOTOPBIA TO3BOJSET H3YyYUTh JaHHYIO

METOIO0JIOTHIO.

AHanu3 rnaBHbiX KomnoHeHT (PCA)

OcHOBOM Me€TOJa aHaIu3a KOMIIOHEHT SIBJIIETCS BpalCHUE JAHHBIX C
LENbI0 IMOJIy4eHUs MpeoOpa3oBaHHBIX MPU3HAKOB, KOTOpPbIE HE JOJIKHBI
KOppEeIupoBaTh MeX 1y co00il. OOBIYHO BpalleHUE MPU3HAKOB IPUBOAMT K BBIOOPY
IIOJIMHOYKECTBA HOBBIX IPU3HAKOB OCHOBAHHOM HA MX BAXKHOCTU C TOYKHU 3PEHHUS
UHTEPIIPEeTallui JaHHBbIX. [[1s mosicHeHusi mpeoOpa3oBaHUs JAaHHBIX MO METOAY

IJIAaBHBIX KOMIIOHEHT PaCCMOTPUM PUCYHOK, IPUBEIEHHBIN HUXKE.

4

Kommnonenr 2

(@\|
~ ...
< [ ®
= ° Komnonent 1
:
=)

(]

o °

[Tpuznak 1
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Ha pucyHke moka3aHbl HWCXOJHBbIC JaHHbIC (TOYKH). AJITOPUTM paboTraet

CJIEAYIOIIMM 00pa3oMm:

1) HaxomuT HampaBiieHHE MaKCUMAaIbHOM AUCIIEPCHH, KOTOpasi 0003HaUeHa KaK
«KommnonenT 1». To ectb BbIOMpaeTcss HampaBieHuE (BEKTOp) IaHHBIX,
KOTOPBIA COAEPKUT O0JIbLIyI0 4YacTh MH(popMauuu. [lo-mpyromy MokHO
CKa3aTb, YTO BBIOMpAETCs HaIpaBi€HUE, BJIOJIb KOTOPOTO MPHU3HAKU
KOPPENUPYIOT C APYT APYrOM OOJIbILIE BCETO.

2) 3aTeM aJrOpuUTM HaXOAUT HAMpPaBJICHUE, KOTOPOE COMCPKHUT HalOJbIIee
KOJIMYECTBO HH(OpMaUU, HO MPU 3TOM OHO OPTOTOHAJIBHO IEPBOMY

HaﬁIIGHHOMy HaIIPpaBJICHHUIO.

Crnemyer OTMETUTD, YTO B IByMEPHOM ciydae (Kak MOKa3aHO Ha PUCYHKE BBIIIIC)
BO3MOXKHO TOJbKO OJIHO OPTOTOHAJIBHOE HAIMpaBJICHUE 1O OTHOLICHUIO K
KOMIOHEHTY 1, HO s MHOTOMEPHOTO cliy4asi BO3MOXHO HECKOJIBKO

OPTOI'OHAJIbHBIX HaHpaBHGHHﬁ.

HaHpaBHeHHH, Haﬁ,[[eHHbIe C IMOMOIIIBIO HJAHHOI'O aJIrOPpHUTMd, HA3bIBAIOTCA
rJIaBHLIMM KOMIIOHeHTaMHu. B O6IIICM Clydyac MAaKCHMMAaJIbHOC KOJUYCCTBO

I'IaBHBIX KOMIIOHCHT PaBHO KOJIMYCCTBY MCXOIHBIX IIPU3HAKOB.

Takum 00pazoM, UCTIOIB3YS AITOPUTM BBIJCIICHUS TJIABHBIX KOMIIOHEHT MBI
MOEM CHU3UTH Pa3MEPHOCTH 3aJ]a4u MAIlIMHHOTO O0Y4YEHU s, OCTABUB TOJIHLKO OJIUH
TJIaBHBIN KOMITOHEHT — «KommoneHT Ne 1» (a1 3T0¥ 1ByMepHO#t 3a1aun). A TaKxke
YMEHBLINTh KOJIMYECTBO JAHHBIX JUIs AaHajIM3a QJIrOpUTMaMHU MAIIUHHOIO

oOyueHus.

Cne)lyeT OTMETUTDH, 4YTO JIaHHBIﬁ AITrOprUTM MOKCT HCIIOJIb30BATLCA JIA

YAAJICHHUA «IIyMa» U3 JTaHHbIX.

14



MeToapbl KAaacrtepmnsaunn

OcHOBbI MeTo40B K1actepm3aunm

3az[aqeﬁ KJIIaCTCpUu3alu ABJIACTCA PA3ACIICHHUC TOYCK AAHHBIX Ha I'PYIIIBI,

KOTOPBIC HA3BIBAKOTCA KJACTEPaMMu. OcHoBHO LCJIbIO PasaCIICHUSA JaHHBIX

SBJIICTCS OTHECCHHE OJIM3KUX TOUYCK B OJMH KJIaCTEp.

Knactepusauma no metoay k-cpeaHumx

CYTI) MCTOAA KJIaCTCpu3alusd 110 MCTOLY k-Cp@I[HI/IX COCTOHUT B CICAYHOIINX

mrarax.

1)
2)
3)

4)

5)

6)

7)

Br16op HeoOxomumoro urcia K Kractepos.

0TOOp TOYEK, KOTOPbIE OYAYT NPEACTABIATH HEHTPHI KIaCTEPOB.
Bpruncnenne mis KaxxJI0d TOYKM €BKJIMOBA PACCTOSHHUS A0 LIEHTpa
Ka)KJI0T0 KJIacTepa.

OTHeceHne K10 TOUYKH K TOMY HJIM MHOMY LIEHTpY (KiacTtepy) Ha
OCHOBAHHH 3HAYEHUsI BBIYUCIIEHHOTO KJIacTepa.

[Tocne Toro kak Bce TOUKU OYyAyT pacipeieieHsl o Kiactepam, Oy 1yt
BBIYMCIICHBl TaK Ha3blBA€MbI€ LIEHTPOUABI — ILEHTPbl TSHKECTH
KJIacTepoB. Kaxaplil LEHTPOUA SBISAETCA BEKTOPOM, JJIEMEHTHI
KOTOPOTO MPEACTaBIAIOT COO0M CpeHIe 3HAaUE€HUsI XapaKTEPUCTHK 110
BCEM TOYKaM KJIACTEPA.

ITocne BBIYMCIIEHHS LIEHTPOUAOB aJrOPUTM METOJIa IEPEHOCUT B HUX
LIEHTPBI KIJIACTEPOB.

BoInonHATCS nepeHa3HaueHHe TOYEK MO JaHHBIM HOBBIX IEHTPOB

KJIaCTEpOB.

ANTOpPUTM IepecyeTa IEHTPOB KIACTEPOB U NIEPEHAZHAYEHUS TOUEK KaKIOMY

KIIACTCPY MNOBTOPACTCA OO TCX IIOP IIOKA PACIIOJOKCHHC TOYCK HCHTPOUIOB HC

MNEPeCTAHCT MCHATHC:A, 4 3TO BO3MOXKHO KOI'ida OAHHU U TC )K€ TOYKH B I-oi HUTCpaln

OyayT momajgaTh B TE K€ KJ1acTepsbl, 4To u Ha (i-1)-oi urepammu.
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Moaenb TEKCTOBbIX aHHbIX B BUAE "MeLlKa cnos"”

Obulee npeactaBneHne 06 06paboTKe TEKCTOBLIX AaHHbIX METOAAMM MALLUMHHOMO
oby4yeHna
Kpome nipeacraBiieHus TaHHBIX B BUJIC YUCICHHBIX JaHHBIX, IS MAIITUHHOTO

06yquI/I$I TAKKC HIMPOKO UCIIOJB3YIOTCS JaHHBIC B BUJIC TCKCTA. HaHpI/IMCp, qacTo
Tpe6yeTc5I aHaJIn3 COO6HI€HI’II>1 C-)J'IGKTpOHHOﬁ IIOYTHI WJIX OT3BIBOB, JaKC BO3MOKHA

06pa60TKa TaKHM 06pa30M TCKCTOBBIX JOKYMCHTOB.

MO,EI,e/'Ib TEKCTOBbIX AdHHbLIX B BNAE «KMeLlKa C/10B»

PaccmarpuBaemasi Mozienb TEKCTOBBIX JTAHHBIX SIBJISICTCS OJHOM M3 CaMBbIX
MPOCTHIX, HO (P deKTUBHBIX. JJaHHAsI MOJIENb, TTO3BOJISET MOATOTOBUTH TAHHbBIE J1JIS
MaITUHHOTO 00yueHus. Ha3BaHuWe «MEIIOK CIIOB» HCIOJIB3YeTCsl MMOTOMY, YTO W3
TEKCTa YJaJsieTCsl ero CTPYyKTypa, Hampumep, yAaJISeTcs pa3ielieHHe TEKCTa Ha
TJIaBBI, Taparpadbl, YIAISIOTCS 3HAKK IPeNMHAHUSA U (OPMATUPOBAHUE TEKCTA.

B Mopaenu TeKCTOBBIX TaHHBIX «MEIIOK CIOB» BaKHBIM SIBISICTCSI YACTOTA, C
KOTOpPOM BCTpedaeTcsi Kaxka0e CIOBO B TekcTe. DOpMaIbHO alrOPUTM MOTYUYEHUS
«MeEIIKa CJIOB» OYJIeT BBIMJISAETh CIAEAYIOIUM 00pa3oM:

1) TokeHu3anus — pa30MEHUE TEKCTOBOTO TOKYMEHTA Ha CJIOBa, KOTOPOE B HEM
BCTpevaroTes (MmoyvyaeM Tak Ha3bIBaeMbIC TOKEHBI).

2) TloctpoeHue cioBapsi — COOMPAIOTCS BCE CIIOBA, KOTOPBIE BCTPEYAIOTCS B
TEKCTOBOM JIOKYMEHTE U MPOHYMHUPOBBIBAIOTCS, HAIIPUMEP, MOXKHO CJIOBA
cobuparth B aihaBUTHOM TOPSIIKE.

3) Co3nmanue pa3psHKCHHOW MATPHIBI — TMOJCYUTHIBAEM HACKOJIBKO YacTo
KaXJI0€ U3 CJIOB, 3alIMCAaHHOE B paHee CO3/IaHHBIN CIOBapb, BCTPEUACTCS B

TEKCTOBOM JOKYMEHTE.
CnenyeT OTMETHTh, YTO MOXHO COCTaBJISITh OJIMH OOIIMI CJIOBaph IS

HECKOJIbBKHUX TCKCTOBBIX JOKYMCHTOB, JOITOJIHAA CJIOBapb HOBBIMH

BCTPCHAOMIUMHUCS CIIOBAMHU B TCKYIIICM TCKCTOBOM NTOKYMCHTC.
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Ha pucyHke Hmke mokazaH OOpa3HbIM MpuUMEp Mepexojia OT TEKCTOBOTO

JOKYMCHTA K «MCIIKY CJIOB».

Texcmosblii 0oKymenm

Ha pucyHke HMKe OKa3aH rpauk pacnpeaejieHusi oKa3aTese.

Tokenuzayus

[‘BRa’ , ‘pucyHOk’ , ‘Hmxe’, ‘mokasars’, ‘rpabmx’,
‘pacnpenernenue’ , ‘noxasaTens’ ]

Crnosapyo

[ ‘\Tpadmuk’ , ‘moxasare’, ‘nokalBaTens’,
‘pacnpegesnienue’ , ‘pucyHOK’, ‘Ha’, ‘Huxe’ ]

Paspsascennas mampuya

‘rpapmk’ , ‘nokasaTe’, ‘nmokasarens’,..

[ 1, o, 3, ]

Takum 006pa3oM, KaK0€ CIOBO MOXKHO MPEJCTABUTh B KAUE€CTBE OT/ACIHHOTO
NMpu3HaKa, a ero 4YacroTa TIOSBJICHUS B KOHKPETHOM TEKCTe OyJler
XapakTepu30BaTh BEJIWYMHY JaHHOTO NpH3HaKa. Torga TEKCT MblI MOXKEM
paccMaTpuBaTh Kak BEKTOP B MPOCTPAHCTBE CIIOB. J[ajiee Mbl MOKEM pa3METUTh
KOKIyl0 00JacThb MPOCTPAHCTBA CJIOB W HaOMOAaTh KyJa YKa3bIBaeT
UCCIIEYEMbIN BEKTOP (TEKCT), TEM CaMbIM JeJIaTh MPEAMOI0KEHHS O XapaKTepe

uH(pOpMAIUU CoJIepKalLlelics B KOHKPETHOM TEKCTE.
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MacwTtabupoBaHue gaHHbIX meToaom tf- idf

Obuwee npeactasneHne o metoae tf - idf
MeToj «4acToTa TepMHHA — oOpaTHas JyacToTa JokyMmeHTa» (term frequency

— inverse document frequency wmm cokpaménno tf-idf). Mumes storo meroma
3aKJII0YAeTCsl B TOM, YTOOBI MPHUCBOUTH OOJBIIMN BCE TEPMUHY, KOTOPBIA YacTO
BCTPCUACTCA B KOHKPCTHOM JOJOKYMCHTC, HO IIpU 3TOM PCAKO BCTPCHACTCA B
OCTAJIbHBIX HOKYMCHTAX, BXOJJAIIUX B BBIGOpKy AJId aHaJIn3a. Ecnu cioBa gacto
BCTPCUACTCA B JOKYMCHTC, HO IIPHU 3TOM PCAKO BCTPCHACTCA B APYTUX JOKYMCHTAX,
TO CKOpCﬁ BCETO 3TO CJIIOBO 6YIICT JIydmic OIIMChIBATH COACPKUMOC KOHKPCTHOI'O

JIOKYMEHTA.

MeTopn tf - idf
Jlns peanuzaiuy METo/1a «9acToTa TepMUHA — 00paTHAs 4acTOTa TOKYMEHTa

(tf-idf) HEOOXOMMMO KAaKMM-TO 00pPa30M BBIITOHATH B3BEIIIMBAHUE YACTOT CJIOB.
CyIIecTByeT HECKOJIbKO BAPHAHTOB B3BEIIMBAHUS YaCTOT, PACCMOTPUM OJIMH
U3 HUX.
3naucnue metrpuku tf-idf mis cimoBa W B mokymenTe d BBIYHMCIAETCS C

IIOMOIIBIO BBIPAKCHUSA:

| N+1
tFidf (w,d) = log (N—-l—l) 41
w

rie N — Koau4ecTBO JOKYMEHTOB B oOydJaromiei Habope;

Ny — KOJTM4E€CTBO JOKYMEHTOB 00y4YaroIIiero Habopa, B KOTOPOM BCTPETUIIOCH

CIIOBO W.
Jlagum HekoTopblie nosicHenus o metoxy tf-idf.

[Tpu3Haku 1 HU3KUMU 3HaueHUsIMHA MeTpukH tf-idf mpencrarnstor co6o mpusHakw,

KOTOpBbIE JIMOO BCTPEUAIOTCS BO MHOTUX JIOKYMEHTaX, JINOO UCTIOIb3YIOTCS PEAKO.
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Moaenb TEKCTOBbIX AaHHbIX B BUAE "MeLlKa C10B" Aaa N-rpamm

OpHuM 13 HEAOUYETOB MPEACTABICHUS B MOJIEIN «MEIIOK CJIOB)» 3aKJIIOYACTCs B
MOJIHOM MTHOPHPOBAaHWHU MOpsiaka cioB. [lo 3Tol nmpuumHe BhIpaxkeHus «ITO HE
IUIOXO0, @ XOPOIIO» U «ITO HE XOPOIIo, a II0X0» B MOJEIN «MEUIOK CJIOB» Oynaer
IpEJCTaBICHbl OJMHAKOBO. I NeWCTBUTENBHO, CIOBaph OYAET BBIVIAIETh

CclIeyIomuM o0pa3oMm, Kak AJisi OHOTO, TaK U JJIs APYTOTO BRIPAKCHHUS:

[‘OT0", ‘me'’, ‘mmoxo’, ‘a’, ‘xopowo’]

XOTd B JIGUCTBUTEILHOCTH BBIICTIPUBEICHHBIC BBIPAKCHHUS HUMEIOT aOCOIIOTHO
MIPOTHUBOMNOJIOKHBIN CMBICH. Y TaHHBIN HETOCTATOK MOJEIHN «MEIKA CIIOBA» MOKHO
YCTpPaHUTh, €CIIM (PUKCUPOBATH HE TOJIBKO YaCTOTHI CJIOB, HO M U3 Mapbl, TPOUKH U
TaK Jajnee, KOTOPbIE TMOSBISAIOTCS PAIOM Apyr ¢ aApyroM. Jlisi COBMECTHO
(UKCHUPYEMBIX CIIOB, @ B TEPMUHAX MOJICNIA «MEIIOK CJIOB» - TOKEHOB, CYILIECTBYIOT
Ha3BaHWsA. [[JI1 OAWMHOYHBIM TOKEH HA3bIBACTCA IOHUTPAMMOM, Mapa TOKEHOB
Ha3bIBA€TCsl OUrpamMMoil, Tpoilka TOKEHOB HAa3bIBA€TCS TPUTrpaMMoil, a B oOlieM

CJIy4ae - N TOKEHOB Ha3bIBAETCs N-TPaMMOM.
OTMeTHM cleAyonIMe BaKHbIE ISl TPAKTUKU CITy4YaH.

B GonpmMHCTBE MPUKIAIHBIX 33]a4 UCIOJIB3YIOTCS FOHUTPAMMBI, TO €CTh OObIYHAs
MOJIENIb «MEIIKa CJI0BY». MeHee yacTo, HO TeM HEe MEHee I0CTaTOYHO YacTo, YTOObI
00 3TOM CKa3aThb MCHOJIB3YIOTCs Ourpammel. Vcmonp3oBanue N-rpamm, mpu N > 2
IPUBOJTUT K PE3KOMY POCTY KOJMYECTBA MPU3HAKOB, a 3TO B CBOIO OYepEb MOXKET
NPUBECTU K MepeoOydeHnto Moaenu. Tak, HampuMep, KOJIUYECTBO OUTpaMM paBHO
KOJIMYECTBY IOHUTPaMM BO3BEAEHHBIX B KBaJpaT, a KOJIWYECTBO TPUTPAMM PaBHO
KOJIMYECTBY IOHHTPAaMM BO3BEACHHBIX B Ky0. Ho B maHHOM cnydae ciemyer
OTMETUTh, UYTO pEAIbHOE KOJMWYECTBO CrEHEPUPOBAHHBIX N-rpamMm Oyner
OTIPENETATHCS €IIE U CTPYKTYPOH €CTECTBEHHOIO SI3bIKa Ha KOTOPOM COCTaBJICH

TCKCT aHAJIM3UPYEMOI'0O JOKYMCHTA.
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