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b. ITaBaumenko
JIbBiBCHKHIA HaIiOHATBHUHN YHIBepcHTeT iMeHi [Bana Opanka

KIIACUDIKALIIA HIOBIJOMJIEHB I'PYII HOBHUH Y
BEKTOPHOMY ITPOCTOPI CEMAHTUYHUX MTIOJIIB

© [Masnuwenxo b., 2012

Po3rnsnyTo kiaacugikaniio noBizoMiieHb rpynn HOBUH y MPOCTOPi CeMAHTUYHHUX MOJIB.
IIpoananizoBaHo edekTuBHicTHL 0OaeciBcbkoro kiaacugikaropa Ta kKiaacudikaTtopa 3a
HAONMKYMMM  cycilaMu A8 PI3HUX HABYAJBHHUX Ta TeCTOBUX BHOIPpOK NOBiTOMJIEHb.
IlokazaHo icHYBaHHSl NiIMHOKUHHM TPYN HOBMH, /I SIKHX BHKOPUCTAHHA aHAJI30BaAHUX
kjaacupikaTopiB € epeKTUBHUM.

KurouoBi cjoBa: iHTejeKTyaJdbHM aHATi3 aaHuMX, Kjiacu@ikalisi TeKCTiB, BeKTOpPHA
Mojedb TEKCTIB, CeMAHTUYHI MOJS.

The classification of newsgroup messages in the space of semantic fields has been
considered in this work. The effectiveness of Bayesian and nearest neighbors classifier for
different training and test samples of messages has been analysed. T he existence of a subset of
newsgroups for which the use of analyzed classifiersis effective has been shown.

Key words: data mining, text classification, vector space model of texts, semantic fields.

Beryn

VY poborax [1-3] HaBemeHi pe3yiapTaTH aHalidy TEKCTOBHX MACHBIB Ha OCHOBI KOHIIEIT
ceMaHTHYHUX ToniB. CeMaHTHYHI TOJIS PO3MIIAAIOTh K TPYIH JIEKCEM, 00’ €THAHUX CITUTLHAM ITOHSATTSIM.
Taki rpymu JekceM YTBOPIOIOTh HOBI XapaKTEPUCTHKH TEKCTOBHX JaHWUX, BUKOPUCTAHHS SIKHUX €
eekTHBHUM y 3ajauax KJIactepu3allii Ta Kiacudikailii TeKCTOBUX JAOKyMeHTiB. OIHIEI0 i3 MOIUpEHNX
MoOJIeNIeH B IHTEICKTYaJbHOMY aHai3l TEKCTOBHMX JaHUX € BEKTOPHA MOJENb, B SKii TEKCTOBI JOKYMCHTH
MPENCTABIAIOTh y BUIJISAII BEKTOPIB y AeskoMy (a3oBomy mpoctopi [4]. Ba3uc nporo npoctopy yTBOpro-
I0Th YaCTOTHI XapaKTEPUCTUKH JIeKceM. Y poOoTi [1] po3risHyTa TEOpETHKO-MHOXHHHA KOHIICTIIIis
CEMAHTHUYHHX MOJNIB B MAacHBaxX TEKCTOBHX JaHUX. Y po0OOTi [2] 3amporoHOBaHa MOJENb KiIacTepH3alil
TEKCTOBUX JOKYMEHTIB Y CEMAaHTHUYHOMY MPOCTOPI, sIKa JTA€ MOMKIIMBICTh OTPUMYBATH HOBHH CTPYKTYpPHHH
MOJIUJT JOKYMEHTIB 32 CEMAaHTUYHUMH O3HAKAMH Y ITPOCTOPI ICTOTHO MEHIIOI pO3MIPHOCTI, HIXK Y IIPOCTOPI,
YTBOPEHOMY JICKCEMHHM CKJIaJJOM TEKCTOBOI BHUOIpKH. Y 3ajayax aHami3y TEKCTOBOI'O 3MICTY aKTyallb-
HHUMH € TeOpii JIGKCUYHOI CEMaHTHKH, 30KpeMa, BUSHHS MPO ceMaHTH4HI 1oy, CHOpiAHEHUMU 00’ €KTaMU Y
KOMIT FOTepHIH iHpOpMATHIII € CEMaHTHYHI MEPEeXi, B SIKHX BiIOOPa)KalOTHCS 3MICTOBHI 3B'SI3KM MK PI3HUMH
koH1errramMu. OJIHUM 13 IPUKIIAIB i€papXidHO-OpraHi30BaHOl CEMAaHTHYHOI MEPEKi MOXKHA PO3IIIIATH CHCTEMY
WordNet, sika pospobiena y TIpiHcToHchkoMy yHiBepcuTeTi [5]. JIekceMHmMii CKiTa/ B IIii CHCTEMI OpTraHi3OBaHFiA
Y BUIIISII CUHCETIB, TiJ| SKMMH PO3YMIilOTh HAOOpH JIEKCEM CHHOHIMIYHOTO Py, sIKi € B3a€EMO3aMIHHUMHU Y
3aMaHuX KoHTekcTax. basu manmx  WOrdNel crBopuwm excnieptu-nekcukorpadu. IMeHHHMKH, [Ti€CIIOBa,
MPUKMETHUKA Ta TPHUCTIBHUKA OPraHi30BaHI y CHHCETH — MHOKHHU CHHOHIMIB. IMEHHHKH Ta Ji€cioBa
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3rPYIOBaHI BIANIOBIIHO 1O CceMaHTHUYHMX MOiB. CeMaHTHYHA CTPYKTypHA OrpaHi3allis JEKCEMHOrO CKIary
CJIOBHHKa MO)KEe OyTH BHKOPHCTaHa Y BIIIOBIIHMX aJTOpHTMax KiacuQikaiii Ta KiIacTepH3allii TeKCTOBHX
00’ €KTIB 3 TOYKM 30pYy 3MEHIIICHHS PO3MIPHOCTI 3a/iay aHaJli3y Ta BUSBJCHHS HOBMX CEMaHTHYHMX 3B’ 3KIB B
OHTOJIOTII TIPEAMETHOI 00J1aCTi, 10 SKOT BITHOCATH aHAIT30BAHMI MAaCcHB TEKCTIiB. Y po0OoTi [6] BBEIEHO MOHATTS
CEMaHTHYHOTO JIOMEHA, SIKHH ONHCYE NESIKY CEMaHTUUHY OOJIaCTh PO3IJILY TOI UM 1HIIOI TEMH OOTOBOpPEHB,
HANpUKIag, GKOHOMIKA, MOMITHKA, (i3uka, mporpamyBaHHS ToINO. sl pO3IJISIy aJrOPUTMIB TEKCTOBOI
KJIacTepu3allii 4acTo BHKOPUCTOBYIOTH CTAHIAPTH30BaHI MAcHBM TEKCTOBUX JOKyMeHTIB. OIHIEIO 13 TaKuX
koekiit e 20-Newsgroups [http://qwone.com/~jasorn/20Newsgroups], sika BKIro4ae y cebe KOMEKITo mprom3-
HO 20 THcsad ToKyMeHTIB 0y3bk0 20 rpyn HOBUH. 110 KOJEKIIil0 BUKOPHCTOBYIOTh Y TECTOBHX 3a1adaX IHTEIICK-
TyaJIbHOTO aHajli3y TeKCTOBUX MAcHBIB, 30KpeMa y 3a1a4ax Kiacu(ikallii Ta Kareropusarlii TeKCTOBUX MACHBIB.

ITocranoBka 3agaui

PosrnsHemo knmacuikalliro TEKCTOBUX JOKYMEHTIB Yy TMPOCTOPI CEMaHTHYHUX MOMIB. sl MOpiBHSHHS
po3risiHeMo OaiieciBehbKuil Kiaacudikarop Ta kiacudikarop 3a Hailommxkunmu K cycimamu. Sk HaBYallbHY
Ta TECTOBY BHOIPKM BUKOPHCTAEMO IOBIJOMIICHHS TPYIl HOBHH CTaHIapTH30BAHOI TEKCTOBOI 0a3u NaHHX
20NewsGroups. [IpoanamizyeMo KiTbKICHI XapaKTEpPHCTHKH eQEeKTUBHOCTI Kiacu]ikaTopiB i3 pi3HHMH
rapaMeTpaMH TEKCTOBHX BHOIPOK.

Knacudikatopu TekcTOBHX JAOKYMEHTIB y mpocTopi ceMaHTHYHHUX mnoiaiB. CyKyIHICTH
TEKCTOBUX JIOKYMEHTIB OMUIIEMO TaKOI0 MHOXKHHOIO!

D={d;1i=012..Ng}. )
BBeZ[eMO MHO)KI/IHy CECMAHTUYHUX HOHiB
S={s |k=12....Ng}. @)

[lin ceMaHTUYHHM TMOJEM PO3YMIIOTh TaKy MHOXHHY JIEKCEM, y sIKiii BOHH 00 €JHaHI MEBHUM
criibHUM TMOHATTM [1, 5, 6]. TIpukinagomM ceMaHTHYHUX MOJIIB MOXKe OYTH TOJie pyXY, TOJie KOMYHIKaIlii,
nojie CIpUHHATTSA Ta iHmI. Hexail icHye MEBHUI CIOBHHK JIEKCEM, SIKI 3YCTPIHalOThCS y TEKCTOBHX

macuBax W ={V\4 [i = 1,2...,NW} . JIekceMHUU CKJIaJ CEMAaHTHYHOTO MOJISI S¢ BU3HAUYNMO SIK

s _1 Uws fl

W =W [w ® sy =12...,Nyy-. (3)
1
BBeeMo 4acToTy ceMaHTHYHOTO TIOJIS pﬁjd 3a TaKo0 (hOPMYJIOK0:

Ny 1 T S

sd_ 9 wd _11,W | Wk
P =a P fs(wise)s fs(wis)=1 " ", (4)

i=1 TO,Wi | Wk

ne pi‘f'd T — TEKCTOBA YacTOTa JIGKCeMH W, B JIOKYMEHTI 0}, sSIKa BU3HAYAETHCS BiIHOIICHHIM HASsIBHOI KUTBKOCTI

JeKCeMH W, JI0 3araibHOi KUTBKOCTI JiekceM y JokyMeHTi 0. CyKynHICTh 3HaueHb plfjd YTBOPIOIOTH MaTPHUILIIO
03HaKa-JI0KyMEHT, y SKiif 03HAKAMH BUCTYTAIOTh YACTOTH CEMAaHTHYHUX TIOJIB Y JJOKyMEHTaXx:
_(sd )Ns Ng
Bekrop
S_|,d d sd
\% —(plj 7p2jv---7pst) (6)

BinoOpaxae nokymeHT 0, B NgMipHOMY IPOCTOpi TEKCTOBMX JOKYMEHTIB i3 0a3ucoM, yTBOPEHUM
CEeMaHTHYHUMH TIOJISIMH.

Hexaii icHytoTh JesiKi Karteropii TeKCTOBHX JNOKyMeHTiB. Lli kareropii MoXyTh MaTh pi3HY TPHPO.LY,
HAIPUKIAI, MOKYTh BH3HAYATH aBTOPCHKUH 1ICOJICKT, TUCKYPC, XapaKTepU3yBaTH Pi3Hi 00 €KTH, SBMIIA, HOIIl
TOIIO. Y HAILIOMY aHaNi3i TaKi KaTeropii yTBOPIOIOTH IPYITH HOBHH. MHOXHHY IIUX KaTeropii mo3HauiuMo

Categories={Ctgm | m=12,...Ngg } , @)
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ne Ngtg 5 Categories| pusnauae posmip MHOXMHHM KaTeropiif. 3a JaHMMM KaTeropisMu pO3MOJiNeHi

TeKCcTOBI JoKyMeHTH MHOKUHHM D (1). 3aBmaHHs mossirae y MOMIYKY HiMbOBOT (YHKIIT, SIKa OMUCYEThCS
BiZJOOpa’KEeHHIM

Fd® ctg :Categories” D® {0,1} 8

PosrnssHemo HaiBHUI OaiieciBChbKUi KiacH(]PIiKaTOp TEKCTOBHX JIOKYMEHTIB. Y BIIOMHUX METOAax
TEKCTOBOI Kiiacu(ikailii Ha OCHOBI HaiBHOI 0aieciBCHKOro KiaacudikaTopa BUKOPHUCTOBYIOTh IMPEICTaB-
JICHHS JJOKYMEHTIB 3a JIOIIOMOT'OI0 4aCTOT BiAMOBIAHUX KiIrouoBuX ciiB [7, 8]. Tligxin, skuit 6a3yeTscs Ha
MPEJICTABJICHHI JIOKYMEHTIB YaCTOTHHMMH XapaKTEPUCTUKAMU CEMAaHTHYHHMX TIIONIB, € IEPCIECKTHBHUM
BHACIIZIOK MEHIIOi PO3MIPHOCTI CEMaHTUYHOro (pa3oBOro mpocropy. 3HaleMo arocTepiopHy HMOBIip-
HICTB TOTO, 110 3a JISIKUM HAOOPOM YacTOT CEMaHTHYHUX MOJIB JOKYMEHT O HaleXXuTh 10 KaTeropii Ctgm.
3a Teopemoto baiieca BU3HAUNMO

o e . PCctgm)PpE] P3Py letgm)
P(ctgm| P3PS} PR )= P(p o3 )
) PZ) PR

VY peanizanii HaiBHOrO OaifieciBCchbKOro kiacudikaropa poONsTh iCTOTHE NPHUMYIIEHHS PO YMOBHY

9)

HE3aJIKHICTh 03HaK 00’ €kTiB [7,8]. ¥ TakoMy BHIIaJKy YMOBHY WMOBIpHICTh P( plscjzl ,p%}l yeeey pﬁ j|Ctgm)
S

AMpPOKCHMYIOTh JTOOYTKOM YMOBHHX HMoBipHOCTEH P( pi?d [ctgy, ) . HenepepeHi posnominu P( pi?d lctom )

9acTo alpOKCUMYIOTh HOPMAJIBHUM TayCCOBUM po3noinoM. [TapamerpaMu 1boro po3noairy posrisiaarTh
MaTeMaTHYHE CHOAIBaHHSA Ta JIUCIIEPCII0 CEMAaHTHYHHX TOMiB. J[OMOBHEHHSM JI0 PO3pPaxyHKY HaiBHOT'O
OaifeciBchKOro Kinacudikaropa € MpaBWIO MPUHHSTTS PIillIeHb PO BIAHECEHHS aHAJII30BaHOIO JOKYMEHTa
10 Tiel uu iHmoi kareropii [7,8]. Y HaiinpocriioMy BUNIAIKy TaKe MPaBUIO MOXKE PUIMATH PIllICHHS PO
HaJIOKHICTh JOKYMEHTA JI0 3aJaHOi KaTeropii, SKI0 po3paxoBaHa amocTepiopHa WMOBIPHICTH IS TakKol
KaTeropii npu 3aJaHuX 4acToTaX CEeMAaHTHYHHX IOJIB € HAHOUIBIIO0, TOOTO

Category(d ) = ctgm: P(ctgm| P} 5] . P} ) =

(10)
= max[P( ctgy | pls?I ,p%}' ,...,pﬁsj Nk = 1,2,....,thg}

Mmosiprocti  P( pi?d|ctgm) (OopMyIOTh Ha JSIKOMY HABYaJIbHOMY KaTErOpH30BaHOMY MaCHBI

TEKCTOBUX JIOKYMEHTIB.

PosrisiHemo kiacudikaitito 3a Haiomnkanmu K cycinamu, siky HasuBarote KNN kimacudikartiero [7, 8, 9.
Leii mMeron 3apaxoBYIOTh N0 BEKTOpHUX KiacudikatopiB. B oCHOBI BEKTOpHHX MeTOIIB KiacHupikarii
JISKUTH TIMOTE3a KOMITAKTHOCTI. 3riJHO i3 Ii€l0 TIOTEe3010, JOKYMEHTH, SKi HAJISOKATh OAHOMY 1 TOMY %K
KJIaCy YTBOPIOIOTh KOMITAKTHY 00JIaCTh, a 00J1acTi, sIKi HaJeXKaTh PI3HUM KjlacaM HE IEepeTHHAIOThCS. Sk
Mipy ONHM3BKOCTI MK JOKyMEHTaMH BHOEpEeMO €BKJIiIOBY BijcTaHb. [lopsia i3 €BKIIZOBOIO BiJICTaHHIO
4acTO BHKOPHCTOBYIOTh 3HAUCHHS KOCHHYyca KyTa Mik nBoma Bektopamu. Y KNN kimacudikariii Mexi
KaTeropiii BU3HAYalOTh JIOKAIBbHO. J{esKuid JOKYMEHT 3apaxOBYIOTh JIO KaTeropii, sika € JOMIHYIOUOIO JUIs
k #toro cyciniB. ¥V Bumajaky k=1 qoKyMeHTy MPUIUCYIOTh KaTEropito iHoro Haitbnmk4oro cycina. 3riaHo i3
rifoTe3010 KOMIAKTHOCTI TECTOBHH NOKYMEHT d Mae Ty KaTeropiro, sKy MarTh OUTBIICTh TOKYMEHTIB
HaBYAJIbHOT BUOIPKHU Y ISSIKOMY IMPOCTOPOBOMY JIOKaJTIbHOMY OKOJIi ToKyMeHTa d.

PosrisiHeMo OmiHKM TOYHOCTi Kiacudikamii JOKyMeHTiB. [IpuHHATTS pilneHHs KiacuikaTopom
PO HANEKHICTh JIokyMenTa i 70 kateropii Ctg; nosnauumo Class(d;j ) =Ctg;. Muoxuna 10kymenTis,

AKi BU3HAa4YeH1 Kiacu(ikaTopoM SK HaJIeXKHI 10 kaTeropii Ctg; i ki AiliCHO HaJeXaTh 1[Il KaTeropii 3rifHo 3
CKCIIEPTHOIO OI[IHKOK) Ma€ BUTJIS

setias ={d; |Clasy(d; )= Ctg; Ud; T Ctg; }. (11)
MHOXHHA TOKyMEHTIB, sIKI BH3Ha4eHI KIacu(pikaTOpoM sIK HaJeXHi 10 KaTeropii Ctg; , Mae BUIIISAA
sets'es ={d; |Clasy(d; ) = Ctg}. (12)
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MHOXHHA TOKyMEHTIB, SIKi HaJIeXaThb 10 KaTeropii Ctg; Mae BUTIISY
setfes ={d; 10,1 ctg;} - (13)
KinbkocTi eleMeHTIB y MHOXHHaX Set£C|a$,Sett2C|a$,Set%C|a$ BHU3HAYAIOTHCA KapAWHAIbHUMHU

YuCIaMHU [HX MHOXHH |Set£da$|, |Sett2C|a$|, |Setéda$|. Jdnst  xapaKTepUCTHKH  KJIACH(IKaTOpiB
BUKOPUCTOBYIOTh MOHATTS TouHocTi (precision) ta mouotu (recall) [8,9]. Tounicts kmacudikatopa

BU3HAYAIOTH K BIIHOLIEHHS KIILKOCTI €JIEMEHTIB MHOKHUHA SettC a5 110 eneMeHTiB MHOKUHH Sett2C|a$
s Saiclass:\{di |Clas(¢; ) =Ctg; Ud T Ctg; }
tclass _

Seth fd; |Clas(d; ) =Ctg |
[ToBHOTY BH3HAYarOTh SK BIIHOIIECHHS KUIBKOCTI €IEMEHTIB MHOXHHHU Setida&s IO EJIEMEHTIB

MHOXXUHU SetéCI ass

P (14

e Setleas [{d [Class(d; )= Ctg; Udi T Ctg; )

Rc!®'ass = = (15)
j ~
Set%dass ‘{dl |d| | Ctg]}‘
Inaekc j y xapakrepuctukax Pr tC|a$, Rctda$ BU3HAYA€E KATEropiro, a iHaekc tclass susnavae tum
kiacudikaTtopa. Y HallUX JOCTIHKSHHIX
tclass={ NB,nKNN} (16)

KoXHa KaTeropis JOKYMEHTIB XapaKTE€pH3y€ThCS CBOIMH 3HAYCHHAMU Prtda$, Rctda$.

Jlisg 3aranbHOI XapakTepUCTUKU Kiacu(ikaropa 3HaWJEMO MaKpOyCepeIHEHHS IOKa3HHUKIB

Prtclass’ Rctcla$ 3a yciMa KaTeropismMu

Nt

l 9
Prtcla$ é Pritda$, (17)
ctg i—
Rctcla$ a tclass (18)
ctg j=1
Po3kua moka3HUKIB PrtC|a$, RCtCla$ 32 KaTeropisiMd OXapaKTEPH3YEMO CEPEIHbOKBAAPATHIHIM
BIIXWICHHAM
| 1 Ngt g |
Prad™ = a (P Priga®)?, (19)
a9 j=1
Rcts%ass — a (Rc! fclass _ Rctcla$) ) (20)
ctg j=1

OueBH/IHO, IO YMM OUIbIA KUTHKICTh MOYIIMBHUX KATEropiil KiIacTepu3allil, THM CKJIAJHIIIEC 3aBIaHHS €
nepen KiIacu(ikaTopoM JTOKYMEHTIB 1 THM OUIbIIA HMOBIPHICTH MOXHOKH, TOMY HEOOXIIHO BBECTH JCIKY
KUTBKICHY XapaKTepUCTHKY, sika O Moka3yBasia e()eKTHBHICTh Kiacudikaropa, BpaXOBYFOUH KiTbKICTh KATEropii.
SIK oy i3 TaKMX XapaKTEPUCTHK PO3IITHEMO noxkpawents (improvement), sKy BH3HAUYeMO K BiIHOIICHHS
TIOBHOTH JI0 YaCTOTH BUIAIKOBOTO BU3HAYCHHSI IIPABHIIBHOI KaTeropii

tcl ass
tclass _ RCrrea

prb
Petg

Impr (21)

tclass

[oxpamenns Impr XapakTepusye eeKTHBHICTh Kiacu(ikaTopa MOpiBHSIHO i3 BUTIQJAKOBUM BHOOPOM

kareropii. [y mpoCTOTH PO3paxyHKIB BBa)KaeMo, 10 HMOBIPHICTh MPAaBHIBHOTO BUIAJKOBOIO BHOOPY
KaTeropii TOKyMeHTa € OJIHAKOBa JJIsl BCIX KaTeropii
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1
P prb _ - 22
cg Categories (22)

Tomni otpuMaeMo
Impr €8s = |Categorieg Reldass (23)

ExcnepumeHTaNbHA YacTHHA

JI7st excriepuMEHTAITBHOTO BUBUCHHST KJIACH(IKaIlil TEKCTOBHX JIOKYMEHTIB Y MPOCTOPi CEMAHTUYHHX TTOJTIB
MH BHOpaad CTaHAApTHU30BaHy TeKCTOBY 0asy mosimomimens 20NewsGroups [http://gwone.comy~jasor/
20Newsgroups]. Lls 6a3a mictute 6:m3pko 20000 moBinoMITeHb, siKi piBHOMIpHO posnoiteHi mo 20 rpymax
HoBHH. J[y1s1 (hopMyBaHHSI CEMaHTUYHOTO MIPOCTOPY BUOPAHO JIEKCEMH, 3TPYIIOBaHI 32 CEMAHTHYHHMH TIOISIMH
IMCHHUKIB Ta miecmiB y ceMantuuHiii mepexi WordNet [5]. Cemantuuni momi y wmepexi WordNet
(http://wordnet.princeton.edu) mpencrasieni Jexcukorpadiuaumy  dadnamu. Y HaOmMX JOCTIDKEHHSX MH
BUKOPUCTAJIM CEMAHTHYHI TOJMSA IMCHHMKIB Ta jieciiB. CeMaHTHYHI TONSA IMEHHMKIB CKJIafaroThecs i3 26
JiekcUKorpadiuHuX (aimie, i3 skux Mu BimiOpamm 54464 nexcemu. CeMaHTHYHI MONS Ai€CHiB MicTaTh 15
JiekcuKorpadiuanx Qaine, y ki mMu BimiOpamu 9097 nekceM. Y CeMaHTH4HI MO TAKOXK BBIAILINA TOXIIHI
dopMu JieKceM. 3a JIONOMOrOI0 PO3POOJICHOrO MPOrPaMHOIO 3a0€3MEUCHHS 3iMCHEHAa IOYaTKOBa 0OpoOKa
TEKCTOBOrO MAacCHBY, BHJIYYEHO JOIMOMDKHI CHMBOJIM Ta TEKCTOBI €IEMEHTH, SAKI HE HECYyTh CEMAaHTHYHOI
iHhopMartii. [IIs KOXKHOTO JOKYMEHTa Ta BUOIPKH B LIJIOMY, 0OpaxOBaHO YacTOTHI CJIOBHHMKH, Ha OCHOBI SIKHX
po3spaxoBaHo MaTpHI0 Mgy (5) THITy TOKyMEHT-4acTOTa_CceMaHTHYHOro _moins. Ha ocHoBi miei MaTpuii Mu

JOCITI/DKYBAIM JIBa THIMH KiacuQikaTpopiB — HaiBHUI OaiieciBCchbkuil KiacuikaTop Ta KiacupikaTop 3a
HaHOMMKYUMU Cycigamu. Y MOOCHIDKEHHSAX PpO3IJISIaMCh Pi3HI mapamerpu kimacuikaiiii, 30Kkpema,
JOCITIDKYBaJlach Kiaacu(ikallisi, y ki HaB4ajJbHa Ta TECTOBA BUOIPKU TOKYMEHTIB 30irajincs Ta BUIMAKH,
KOJIX BOHH Oynu pi3Hi. Takok JOCIIKYBaBCS BHUIAI0K 00 €IHAHOI MHOXXHMHH CEMaHTHYHHUX IIOJTIB Ta
BHIAJKK KiacuQikalii JUIIe 3a MOMIMH IMCHHMKIB YU MOJIAMU JieciiB. JlOCHipKyBalnuCh BUIAAKH
knacudikarlii TeKCTOBOI BUOIPKH 13 BUITYYEHHUMH BHCOKOYACTOTHHMH JIEKCEMaMH, sIKi Pa3oM CTAHOBIISTH
50% TeKCTOBOro HAINlOBHEHHs MacHWBY JOKyMEHTiB. Takok TpoaHami3oBaHi BUMAIKW Kiacupikaii
JOKYMEHTIB OKpEMHX KaTeropiif, sKi B pe3ylbTaTi KIACH(IKAIIHHOTO aHaNi3y BHUSBWINCH HaWOUTBII
KaTeropiaibHO BUPAa3HUMH Yy TPOCTOPI CEMAaHTUYHUX IOJIB. PO3IIITHEMO OCHOBHI OTpHMMaHi pe3yibTaTH.
TounicTh Ta MOBHOTA JUIsl KaTeropii y Bumaaky OalieciBchbkol kimacudikalii mpu 30iry HaB4ajdbHOI Ta
TecToBoi BHOIpkU 00'emom 20000 morimomiienb MHOXHH Uit 40 cemanTHuHuX momiB Ta 20 kateropiii
HaBereHa Ha puc. 1. Taki ) pospaxyHKu i Kiacudikaropa 3a HaiOmmkunmu K cycimamu mpu k=3
HaBeJeHO Ha puc. 2. Ha nux pucyHkax BimoOpa)keHi KaTeropiajibHi PO3MOALIN TOYHOCTI Ta MOBHOTH. Y
BUIAJIKy OaiieciBCbKOro Kiacudikaropa Ui ACSIKAX KaTeropiii MOKa3HUKH TOYHOCTI Ta TIOBHOTH €
3aJIOBUIBHUMH, a JUId JEAKUX € HU3bKUMH. Meron kmacudikaiii 3a HaWOMMKYMMHU CyciaMH IOKa3ye
BHCOKY e(ekTuBHICTh. [Ipu Kiacugikailii TECTOBOro JOKYMEHTa, IKAH OJHOYACHO HAJICKUTh HaBYAIbHIH
BHOIpI BiOYyBa€ThCS MONAAAaHHS IBOI0 JAOKYMEHTI y MOro IHIWBIAyaldbHHH CeMaHTUYHHMU OKid. Ilpm
PO3IIISAI CEMAaHTUYHOTO MIANPOCTOPY, YTBOPEHOTO JIMIIE CEMAHTUYHUMH TOJSIMH IMEHHUKIB UM JIIECTIB,
TOYHICTh PO3PaxyHKiB 3MeHINyeTbcs. [Ipu 30iLMBIICHHI KUIBKOCTI CYCiliB BTPAayaeThcsi TOUHICTh
knacudikaropa. lle cBiTUUTH MPO BHCOKY WIUIBHICTh TEKCTOBHUX JOKYMEHTIB PI3HHX KaTeropi y
CEMAHTUYHOMY IPOCTOPI 1 BIUIMBAE HA TOYHICTh BH3HAYCHHS KaTeropii mokymenTta. [Ipu k=1 To4HicTh Ta
MOBHOTa 3pOCTaroTh. Lle o3Hadae, M0 KOXXKHUH JOKYMEHT Y CEMaHTHYHOMY MPOCTOpPI 3aXOIMTHCS Y
OKpPEMOMY Miclli 1 He BiI0yBa€eThCs MEPEKPUTTS CEMAHTHUYHUX OKOJIB JIIsl PI3HUX JIOKYMEHTIB.

PesynpraTtin MakpoycepeaHEHHs MOKa3HUKIB KiIacH(iKailii o Tpynax HOBUH MPH Pi3HUX YMOBax
HaBeZeH1 y TaOiuii. Hu3bki 3HaUYE€HHS TOYHOCTI Ta IOBHOTH OalieCiBChbKOT Kaacu(ikallii moBiIOMICHb s
JIeSIKUX TPYI HOBHH MOXKYTh OyTH 3yMOBIICHI THM, IO XOU ITOBITOMJICHHS 1 HaJeXaTh JEKii TPyIi, OHAK
MOXYTh MICTUTH HEUTpaJbHY TEKCTOBY 1H(OPMAIIIIO II0JJ0 OCHOBHOI TEMAaTHUKH TPYITH.

PosrisiHeMo BHMAJOK pO3MUIEHHS TEKCTOBOI BUOIPKM Ha HaBYAIbHY Ta TECTOBY Tak, 00
JOKYMEHTH 13 WX ABOX BHOIpOK He 30iramuck. JJokymMeHTH y BHOIpIi pO3MINIYBAINCh y BUIAJIKOBOMY
nopsaaky. Cii BIAMITUTH, IO JJI OJHMX 1 TMX CaMHMX HaBYaJIbHUX Ta TECTOBMX BHOIPOK Ta KaTeropii
CIIOCTEPIraroThesl pi3Hi 3HAYEHHSI TOYHOCTI Ta TIOBHOTH MPH BUKOPHCTaHHI OaiieciBCchKoro kimacudikaTopa
Ta knmacudikaropa 3a HaHOMMKYMME cycimamu. MeroJ HaHOMMKYMX CYCiTIB Ja€ BHCOKI PE3yJIbTaTH
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TOYHOCTI Ta TMOBHOTH Kiacu(ikallii y BHMAAKy KOJH TECTOBAa BUOIpKa € IJMHOXXHHOI HaBYAIBHOL
BuOipku. Komu mi BUOIpKH € BiMiHHI, TOYHICTh KiacudikaTopa 3a HaWONIKYMMHU CyCilaMH € CYTTEBO
MEHIIIOK0, OIHAaK € OLTBIIOI0 32 TOYHICTh OalieciBChbKOro KiacudikaTopa y X caMuX ymoBax. HeBucoki
3HAYEHHS TOYHOCTI Ta MOBHOTH IPH BIJIMIHHOCTI HaBYaJIbHOI Ta TECTOBOI BUOIPKH MOXYTh IOSICHIOBATHCH
crenuQikoro TEKCTOBOI 0a3H IpyI HOBUH.
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Puc. 2. Tounicms ma nosnoma knacugpixamopa za naubausxcuumu K cycioamu (K=3) o epyn nosun

Hacamrmiepen 11e Manuii 00’ eM TekcToBO1 iH(popMAaIlii Y KOXKHOMY MOBIIOMIICHHI, SIKA y CEPENHBOMY
craHoBuTh Onu3bKko 1K6aiiT. Lle BIMBae Ha SKICTh MPECTABICHHS TEKCTOBUX MOBIIOMIIEHb Y TPOCTOPI
CEeMaHTHYHHX MOJiB. HasBHICTh TOBIIOMIIEHHS y TPYIIi HOBHH BifloOpakae WICHCTBO y Il IpyIli aBTOpa
MOBIJJOMJICHHS 1 HE 3aBXKAH € PENeBaHTUM JI0 TEMAaTHKH, TOMY MOXKE He HalleKaTH 00JacTi y mpocTopi
CEeMaHTHYHHUX IIOJIiB, sIKa BioOpakae TeMaTuKy rpynu. J{ins Bunaiky, Kojau HaBYallbHa Ta TECTOBAa BUOIPKH
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30IraroThCs, TOMI KOKHUH JOKYMEHT € MPEACTABICHUN y JEIKOMY CEMaHTHYHOMY OKOJII IPOCTOPY 1 IpH
k=11 meit TOKyMEHT IOMAJa€e y CBOIO K 00JIACTh, IO MOSICHIOE BUCOKY TOYHiCTh Kiacudikatopa KNN y
nux ymoBax. OQYeBHIHO, IO HIMPOKOBKHMBAHI JIGKCEMH HECYTh MiHIMAJIbHY CEMaHTHYHY iH(OpMAIio i
4acTO BUKOHYIOTh JIOIIOMDKHY POJIb Y TEKCTi. PO3IJIsHEMO 4aCTOTHUH CIIOBHHUK JICKCEM, YIIOPSIKOBaAHHU 3a
Y4acTOTOIO JIEKCEM, sKi cyMapHO cTaHOBIATH 50 % jiekceMHOro HamoOBHEHHsS TeKCTiB. [[s aHamizoBaHOl
BHOIpKH Takui crimcok mictuth 100 nexcem. Ha OCHOBI 1[bOr0 CIIMCKY YTBOPHUMO JIEKCEMHHUH (GUIBTp, 3a
JIONIOMOI'OI0 SIKOTO BHJAUIMMO I JIGKCEMH 13 TEKCTOBOI BHOipku. [[ns BiadiibTpoBaHOIO TEKCTOBOIO
MacHuBy MOOYAYEMO MATPHII0 CEMAaHTUYHHX BEKTOPIB JOKYMEHTIB 1 3acTocyemo kiacudikatop 3a
HaiiOmmKkuuMK  cycimamu. OTpUMaHO ycepeJHEHI 3HAa4YeHHS TOYHOCTI Ta IOBHOTU JUIS PO3IUIEHHX

=15000, ‘D;a =1/ 3(D”a'“'“9

Pridass = 031, Reld2S = 0,30 Impr'da®=6.12.

training
HaBYaJIbHUX Ta TeCTOBUX BUOIPOK (|Dgy

Hoxa3nuky kiaacugikaTopiB npu pisHUX napaMeTpax Kiaacudikanii

Knacudikaropu pytclass Prid tclass :tcl ass Cg:(ljass Impr tclass
YMoBH Kiacugikarii:
test training _ W T e e R v T e e T

Dsg = Dggy , S={sc [ ("wil s w1 Nouns)U(" wi | s - w; | Verbs)}
NB 0.2283 0.2262 0.0621 0.1349 4.5237
kNN (k=1) 0.9731 0.0494 0.9729 0.0482 19.4589
kNN (k=3) 0.8855 0.0653 0.8829 0.0477 17.6586
kNN (k=10) 0.5500 0.0762 0.5335 0.0856 10.6696
YMoBH Kiacugikarii:

DI = pUaANNg g_rg | ("w1 s ;w1 Nouns)}
NB 0.1863 0.1765 0.0701 0.1281 3.5295
kNN (k=1) 0.4957 0.0628 0.4870 0.0752 9.7395
YMoBH Kiacugikarii:

DIt = planng 's—rg |("wT s :w1 Verbs)}
NB 0.1673 0.1473 0.0608 0.1337 2.9464
kNN (k=1) 0.9713 0.0496 0.9710 0.0470 19.4209
YMoBH KiacHpikarii: D ] DtraJm ng ‘Dge‘taj ning =15000, ‘Dts? =5000

S={s | ("W T s :wT Nouns)U(" wi T s :wi T Verbs)}
NB 0.2177 0.0718 0.2168 0.1374 4.3497
kNN (k=1) 0.2877 0.0589 0.2840 0.0791 5.6663
kNN (k=3) 0.2883 0.0606 0.2853 0.0875 5.6863
YMoBU Knacugikanii: D | Dtraml ng , ‘Dtraml N9 = 5000 ‘Dts? » 5000,
S={sc | ("W s : w1 Nouns)U(" w1 s :wi T Verbs)}
NB 0.1957 0.0592 0.2007 0.1269 4.0696
kNN (k=1) 0.2154 0.0484 0.2131 0.0752 4.2577
kNN (k=3) 0.2268 0.0566 0.2282 0.1012 4.5618

Sk BHIUIMBA€E i3 OTPUMAHUX PE3YJbTATIB BHITyYCHHS HIMPOKOBKMBAHUX JIEKCeM, sIKi cTaHOBIATH 50 %
HAIOBHEHHsI TEKCTOBMX MACHBIB TOKpAIIly€ TOYHICTH Ta IMOBHOTY KJach(ikaTopa 1 ICTOTHO 3MEHIIYE 0OCST
o0umrcIeHp y KnacudikaiiifHoMy aHai3i BHACTIZIOK 3MEHIIICHHSI TEKCTOBOI BUOIPKH HAITOJIOBUHY JICKCEM.

[Tpu popmyBanHi knacudikaifHOro MPOCTOPY Ha OCHOBI MiAIOPaHUX IS AaHOT BUOIPKH KITFOUOBHX
CIIIB MOXKHa JIOCATHYTH 3HAYHO Kpammx pe3ynbraTiB. OmHak (opMyBaHHS Takoi BHOIpKH MOTpedye
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3HAYHUX EKCIEPTHHUX PECypciB, KPiM TOTr0O po3MIpHICTh KiacHupikanifHOro mpocTopy 3Ha4HO 3pocre. Taka
BHOIpKa Oyje creliali3oBaHO JIMIIE JUIS JaHOr0 TUIy TEMAaTHKH TEKCTOBOI Kojekilii. B Toi xke dvac
OaifeciBchbka Kiacu(ikailsg y IpocTopi CEMaHTHYHHX OB € YHIBEPCAJIbHOK JUIS BCIX THIIIB TEKCTOBHX
KOJIGKIIIH 1 He moTpedye NOJaTKOBHX HaJallTyBaHb. baleiBChbKUH KiacH(ikaTop XapaKTepU3YEThCS
BEJIMKUM 3HAYCHHSM CEPEAHBOKBAIPATUYHOIO BIAXUICHHS 10 Kiacu(ikamiiHuM KaTteropisaM. Lle cBimuuth
PO Te, 110 IS ISIKUX KaTeropiil BiH JAa€ 3aJ0BLUIbHI PE3y/IbTaTH.

08
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TOYHICTL, NOBHOTA
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.
O&!:?
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Puc. 3. I[lokasnuxu batiecicorol knacugikayii 0ns subpanux
CEMAHMUYHO GUPAZHUX KAME2OPIil

He 3Baxkatoum Ha HH3bKI 3HaYeHHs MAaKpOYCEPEHEHOI TOYHOCTI Ta TIIOBHOTH 0aiieciBChKOrO
Ki1acu(ikaTopa Mpy BENUKINA KUTBKOCTI KAaTeropiil Uil aHaIi30BaHOTO TUITY TEKCTOBHMX JIOKYMEHTIB Ieil MeToj
MOXKe OyTH BUKOPHUCTAHUHN Y MOMEPEAHBOMY OMpPAIIOBaHHI KOJICKIIIT TEKCTOBHX JOKYMEHTIB, 30KpeMa Ti€l YaCTKU
KaTeropii, Ha sKuX Iiel KiacudikaTop Ja€ 3a10BUIbHI pe3yiibTaTi. OUeBUIHO, 1110 OalieciBChKUM Kiacu(pikaTop
MOXKe OyTH BUKOPHCTaHUM TSl IESKOT TTIIMHO>KHHY TPYIT HOBHH, TIOBIZIOMIICHHS SIKUX € CEMAHTHYHO BUPa3HUMH
TO BIJTHOIIEHHIO JI0 IHIMX KaTeropiit. Ha puc. 3 300pakeHa TOYHICTH Ta MOBHOTA OaiieciBChKoro kiacudikaropa
JUTSL THIMHOYKMHH CEMAHTHYHO BUPA3HHUX TPYIl HOBHH Y BUIAJIKY PO3AUTHHOI HABYAIBHOI Ta TECTOBOI BHOIPKH.

MakpoycepenHeHi TOKa3HHKA MaroTh TaKi 3HaueHHs Prrtr%g? =0.5407, Rcﬁﬁ'eg? =0.5290. Orpumani

pe3yJIbTaTH CBIMYATH TPO T, IO Y MHOXHHI TPYIT HOBHH iCHY€E MiATpYyIia HOBHH, ITOBIIOMIICHHS SIKOi MOXYTh
OyTH eekTHBHO KiiacKpikoBaHi OalieCIBCHKUM KIaCH(IKaTOPOM.

BuchHoku

I[TpoaHasti3oBaHO MOMKJIMBICTh BUKOPUCTaHHs HaiBHOro OaeciBchkoro kimacudikaropa (NB) Ta kmacudi-
kaTopa 3a HarOmokunMu cycizamu (KNN) y xmacudikariiiHoMy CEMaHTHYHOMY aHajIi3i TOBiZOMIICHE TPYII
HOBHMH. TEKCTOBI TIOBIIOMIICHHS PO3MJISIHYTI Y BEKTOPHOMY MpOCTOpi, 0a3uC SIKOrO YTBOPIOIOTH YacTOTHI
XapaKTEPUCTHKN CEMaHTHYHKX TTOMIB IMEHHUKIB Ta Ji€ciiB. PO3MIpHICTH Takoro 06asucy € iCTOTHO MEHIIIOI HiX
y BHIAJIKY IIMPOKOBKMBAHOI KiacH(iKallil TeKCTIB 3a KIIOYOBUMH CJIOBaMHU. BHSBIICHO BUCOKY e(peKTHBHICThH
kNN knacugikatopa y BunaKy 30iry HaB4ajIbHOI Ta TeCTOBOI BHOIPKH. BHSBICHO MiZIMHOXHHY TPYIIIT HOBUH Ha
skux NB knmacudikatop mae 3a710BuUIbHI pe3yabTaTd. KareropianabHi po3MoOAUIM TOYHOCTI Ta MOBHOTH MOXYTh
ICTOTHO BIIPI3HATHCH JUTS PI3HUX KIACH(DIKATOPIB MPH OJJHUX 1 THX CaMHX HaBUaJbHHUX Ta TECTOBHX BHOIpKaX.
Orpumani pe3ynbraTd cBimdath npo edektuBHicth peamizamii NB ta kNN kmacudikamii y mpocrtopi
CEMaHTHYHUX IOJIB 1 BiIOOPaKAIOTh CYKYITHICTh XapaKTEePUCTUK PO3TISTHYTHX KIaCH(IKATOPiB Ta TEKCTOBOT
BHUOIPKHM 3aJITaHOTO THITY TIOBIZIOMIIEHb TPYIT HOBHH. J[JIs iHIIOTrO THITY BUOIPOK KUNBKICHI XapaKTEPUCTHKH
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CEeMaHTHYHHX KIacH(DIKaTOPiB MOXKYTh ICTOTHO BiJJPI3HATUCH. Y HACTYIHHX JOCIIKEHHSIX MH TUIAHYEMO
POBTIITHYTH KJIACH(IKAIIIO TEKCTIB Yy CEMAaHTUYHOMY MPOCTOPI JJIsi BUOIPOK aBTOPCHKUX TEKCTIB Y 3a/1a4ax
aHaJi3y aBTOPCHKOTO i7ICONIeKTa, a TAKOX 1HIII CTAaHAapTU30BaHI TEKCTOB1 BHOIPKH.
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I. IIpousko
Harionanpuuii yaiBepcuter “JIbBIBChbKa MOJITEXHIKA”
Kadeapa CHCTEM aBTOMAaTH30BaHOTO MPOSKTYBaHHS

CHUHTE3 TA OBYUCJIEHHA OCHOBHUX THUIIIB AIIX
HA OCHOBI HUKJITYHUX 3I'OPTOK

© Ipoywvro 1., 2012

Po3rasinyTo minxix a0 e(eKTHBHOro OO0YHMCIEHHS OCHOBHMX YOTHPbOX THUIIB
auckperHoro mneperBopendst Xaptiai (AIIX) Ha ocHoBi mukiaiyHuX 3roprok. Ilapamerpu
TBIPHOT0 MacuBY 0a3MCHOI KBaApaTHOI MAaTPHLi BUKOPHCTAHO AJA CHHTE3y aJITOPUTMY.

KarouoBi ciioBa: quckpeTHi nepeTrBopeHHs XapT.i, TBipHUII MacuB, CHHTE3 aJITOPUTMY,
HMKJIYHA 3TOpPTKA.

The general method of efficient computation four types discrete Hartley transform using
of circular convolutionsis considered. The parameters of hash array of basis square matrix for
algorithm synthesis ar e used.

Key words. discrete Hartley transforms, hash array, algorithm synthesis, cyclic
convolution.

Beryn
Jns onucy AaHuX B iX CHEKTPabHOMY TapMOHIYHOMY 00pa3i 3aCTOCOBYIOTHCS BHCOKOC(EKTHBHI
JMCKpETHI TepeTBopeHHsT kinacy @Dyp’e. YV OUIBIIOCTI 3aCTOCYBaHb ONPAllbOBYIOTH iH(opMaliiro Haxa
MOCHITOBHOCTSIMHA JIIHCHUX JaHuX. Tomy o0poOka [II® wax nifichumMu panumu € iH(opmatiiHO
HA/UIMIIKOBA, a came jaidicHa yactuHa J[[I®D e mapHoro (yHKIi€ro Ta ysBHa HemapHowo [1]. Omny 3
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