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METO[ BEKTOPHO-TPA®OBOW KNACTEPU3ALUM OOKYMEHTOB
B CUCTEMAX OBPABOTKU TEKCTOBOU UHOOPMALINU

Cmamus noceésiyena paspabomxe Memooa Kiacmepusayuu meKCmogblx OOKYMEHMO8 HAd OCHOBE 8EeKMOPHO20
npeocmasnenuss KOpnyca mekCmos ¢ UCNOoAb308aHueM epagogoil modenu. Tlpednosicennulii Memoo no3eousiem ocy-
Wecmensamy KIacmepu3ayuio meKcmosblx OOKYMEHMO8 C Y4emoM 6eCO8blX KOIP@DUYUEHMO8 OMOEIbHbIX CIO8,
scmpeyarowuxcs 6 kopnyce. IIpeonosicennulii Memoo UCONb3Yen KOCUHYCHYIO MEPY 8 Ka4ecmee pacCmosiHusi Meic-
0y O0OKYMeHmamu U Modicem Oblmb UCHOIb3068aH OJii CMPYKMYPUPOBAHUS KOPHYCO8 MEKCMOS8OU UHGopmayuu

b6obUIOU paZMEePHOCTU.

Knrwouegsle cnosa: mexcmosyviii 0OKyMeHm, 8eKMOPHOe npedcmasietue, epagosas Mooeib, KOCUHYCHOe pac-

CcmosiHue.

BBepeHue

D¢ dexTHBHOCTD COBPEMEHHBIX HH(OPMAIIOHHO-
nouckoBsix cucteM (UIIC) ompenensiercs, mpexae Bce-
r0, YPOBHEM PEJIEBAaHTHOCTH U MEPTHHEHTHOCTH B Yac-
TH COBEPLICHCTBOBAHMS OPraHW3AIMU 3alPOCOB IOJIb-
30BaTeNiel, MOUCKa Mo MmapamerpaM, 3a c4eT KilacTepu-
3alUH, MOUCKA MO MOJO00UI0, PaHXKUPOBAHUS OT3HIBOB,
HCIONB30BaHUEM «CHO’KETHBIX ITOJXO0J0B», BCECTOPOH-
HEro WCIOJb30BaHMUS CEMAaHTUYECKHX METO/IOB (B TOM
YHclle ¢ MPUMEHEHHEM aBTOMAaTHYECKOW TPYIITUPOBKH
JIOKYMEHTOB 110 KJIacCCU(HUKATOPY, aBTOMATHYECKUM
OIpe/IeJIeHUEM paHee He3aJaHHbBIX WM c1ab0 CTPYKTY-
PUPOBaHHBIX JIOKYMEHTOB, paH)XKMPOBAaHHEM JIOKYMEH-
TOB IO COZAEP)KATENIbHONW peIeBaHTHOCTH, aBTOMAaTHYe-
CKUM aHaJIU30M M COJIEp)KaTENbHBIM Ipeo0pa3oBaHuEM
3alpoCOB, BBISBICHUEM CEMAHTHUYECKH IOJOOHBIX IO-
KYMEHTOB I10 CPaBHEHHIO C 3TAJIOHOM) [ 1, 2].

CoBpeMEeHHbIE BBIUYUCIHUTENBHBIE CPEICTBA, HC-
MOJNB3YEMBIX ISl 0O0pabOTKH 3JIEKTPOHHBIX TEKCTOB,
TO3BOJISIIOT 3aJlaBaTh Pa3IMYHbIE OrPaHUYEHHs Ha HC-
KOMble KOMOMHAIIMK CJIOB B TEKCTE, ompenaesis o0s3a-
TENILHOCTh WJIM HEOO0S3aTeNbHOCTh, JIOMYCTHMOE pac-
CTOSIHAE MEXJY CIIOBAMHU M TIOPSIOK UX HaXOXKJCHHUS B
TeKcTe. DTO AaeT BO3MOKHOCTh IIPOBOJUTH aHAJIH3 CIIO-
Ba BO BCEX IpaMMaTH4YecKuX (popmax, TOYHO M IOJIHO
OITUCHIBasi BOBMOXKHBIE CIIOCOOBI MPENCTaBICHHs HE00-
XOIMMOT'0 COZlepXKaHusl B TeKcTe. [1Jist OBBIIEHHs TOY-
HOCTH aHaJlu3a TEKCTOB pa3pabaThIBalOTCS METOJbI
Npe/IBAPUTEIBHON JIMHIBUCTUUECKOH 0OpabOTKH, HTO
TpeOyeT BO-TIEPBBIX, 3HAUYUTEIBHBIX BBIYHCIUTEIBHBIX
3aTpaT JJIsl JIMHIBUCTUYECKOTO aHaJIi3a MHIEKCUPOBaH-
HOHM KOJUIEKIIMH TEKCTOB, BO-BTOPBIX, Pa3pabOTKH cIie-
LIUAIN3UPOBAHHOM MOMCKOBOM MAaIIMHBI. ABTOMAaTH3U-
POBaHHOE W3BJICYCHUE 3HAHUWA M3 TEKCTa SIBJISETCS OJI-
HOHM M3 OCHOBHBIX 33]]a4 UCKYCCTBEHHOT'O MHTEIUIEKTa U
HEMOCPEJCTBEHHO CBSI3aHO C MOHMMaHHWEM TEKCTOB Ha
€CTECTBEHHOM sI3bIKE. 3aJayll aBTOMAaTH3MPOBAaHHOU

AHAIUTHYECKONH 00pabOTKU TEKCTOBOW WH(OPMAIUHU C
HCIONB30BaHUEM Pa3IMYHBIX MOJENeH MpeICTaBIeHUS
JAHHBIX PACCMOTPEHBI, B YaCTHOCTH, B paborax [2 — 4].
Jlis u3BIleueHUs] 3HaHWW M3 TEKCTOBOM WH(OpManuu
HCTONB3YIOTCSL Pa3iM4YHble METOABl aBTOMAaTHYECKOro
aHanmu3a Data Mining. Takue MeToOIbl UCTIONB3YIOT all-
TOPUTMBI U CPEJICTBA UCKYCCTBEHHOTO MHTEIIEKTA IS
WCCIIEIOBAaHHSI M M3BATHS M3 OONBIIMX OOBEMOB HH-
(dopManuy 3HaHWH, KOTOpbIE OYAYT MPaKTHYECKH I10-
JIE3HBI U JIOCTYIHBI JUIsl UHTEpPIIPETaliy YerioBekoM. K
OCHOBHBIM MeTofaMm Data Mining OTHOCATCS KJacCH-
(uKanus, KiacTepusalys, perpeccus, MOUCK accolua-
TUBHBIX TPaBWJ, aHHOTUPOBAHHE W aBTOMATHYECKOE
pedepupopanue [2].

OcoOblii MHTEpEC NMpU aBTOMATHYECKOM aHaIIN3e
TEKCTOBBIX JOKYMEHTOB IIPEJCTABIAIOT 3a7au KJlacTe-
puzaumu. Knacrepuzanus — 3To pa3doueHne MHOXKECTBA
JIOKYMEHTOB Ha KJIacTepbl (TPYIIbl JOKYMEHTOB C 00-
IIMMH  TIpU3HAKaM), KOTOpPbIE MPEACTaBISIIOT CO0OM
MIOJJMHOKECTBA, CMBICIIOBbIE IapaMeTphl KOTOPHIX 3a-
paHee HeW3BeCTHbI. UHCIEHHBIE METOABI KJIacTepu3a-
uuy 0a3upYIOTCSl Ha OIPEAETICHHH KiacTepa Kak MHO-
KecTBa JOKyMeHTOB. Kiacrepuzamuss MoxkeT IpuMe-
HSATBCS B TIPOU3BOJILHOM 00J1acTH, 1€ HEOOXO0AUMO HC-
CIIE/IOBAHUE DKCIIEPUMEHTAIBHBIX M CTATHCTHYECKUX
JaHHBIX. J{71s 331241 KIlacTepU3alii XapaKTepeH MOUCK
rpyni Hanbolnee moxokux o0bekToB. [locie onpenene-
HUS KJIACTEPOB MCIIONB3YIOTCS Apyrue meronsl Data
Mining. KitactepHsIii aHann3 MO3BOJISIET paccMaTpUBaTh
Oonbiol 00beM MH(OpPMAIMU M COKpallaTh, CKUMATh
Oonblliie MaccUBBI HHpOpMalmu. Pe3yipraT KiacTepu-
3allM 3aBUCUT OT TNPHPOABI JaHHBIX OOBEKTOB M OT
IpeacTaBieHus kiactepoB. Kiactepuszanus oTiauyaercs
OT KJIaccu(UKaIMy TeM, 4TO JUIsl IPOBENCHHS aHAU3a
HE HY)XHO MMETh BBIICIICHHYIO 3aBUCUMYIO TepeMeH-
Hylo. 3ajaya KJIacTepHU3allliy pelaeTrcss Ha HayallbHBIX
JTanax HCCIEAOBaHUs, a e pelleHUe IMOMOraeT JIydlle
TIOHSTH JlaHHBbIE. Bce omucaHHbIE BBINIE METOJBI aBTO-
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MaTtuueckoro aHanmsa Data Mining o0ecrieunBaroT Oll-
PEJICNEHHYI0 CTPYKTYPH3aLHI0 TEKCTOBOW wHH(popMa-
UM, ee 0000IIeHHe WIH aHHOTHPOoBaHUs. OIHAKO IS
W3BJICYEHHUs] 3HAHUMA M3 DJIEKTPOHHBIX TEKCTOB, B YacT-
HOCTH, CPaBHEHHSI TEKCTOB U BBISBIICHHS B HHUX COBIIa-
JICHUH, HEOOXOMUMBI CPEICTBA aBTOMATHYECKOrO JIMH-
TBUCTHYECKOro aHanu3a [2 —4].

[puMeHeHne KIaCTEPHOr0 aHAU3a B 00IIEM BHIC
CBOMUTCSI K CICYIOLINM JTalaM:

— 0TOOp BBIOOPKHU OOBEKTOB IS KIaCTEPU3AIIUH;

— OmpeaecHHe MHOKECTBA MEPEMEHHBIX, MO KO-
TOPBIM OYIyT OLIEHMBATLCS OOBEKTHI B BHIOOPKE M HOP-
MaJIu3alys 3HaYeHH TIEPEMEHHBIX;

— BBIYHCIICHHE 3HAYCHUN MEPBI CXOJACTBA MEXKIY
00BEKTaMH;

— MPUMEHEHHE KJIACTEPHOTO aHalli3a Ui CO37a-
HUS TPYIII CXOMHBIX 00BEKTOB (KJIACTEPOB).

Crnenyer OTMETUTD, YTO CYIIECTBYIOIIME METOIbI
KJIACTEpHU3alUKM HE BCEr/ia MO3BONAIT CHOPMHPOBATH
KJIacTepbl TP aBTOMAaTHYECKOW 00pabOTKe 3IIEKTPOH-
HBIX TEKCTOB, MOCKOJIBKY BBIXOHbBIE MATPHUIIBI TEKCTO-
BBIX JJOKYMEHTOB, KaK ITPaBUIIO, IJIOXO O0YCIIOBJIEHBI U
HUMEIOT OOJIBIIYIO Pa3MEPHOCTb.

Henpto 1aHHO# cTATHH SBJIIETCS pa3paboTka Me-
TO/Ia KITACTEPU3AIMU TEKCTOBBIX TOKYMEHTOB HA OCHOBE
HX BEKTOPHOTO MPEACTABICHUS C HCIOIb30BAHUEM
rpadoBoOii MojenH, KOTOphIH ObUT OBl pabOTOCIOCO0-
HBIM IIpU 00pabOTKe SIIEKTPOHHBIX TEKCTOB HE3aBHCH-
MO OT HX 00beMa U CIEIU(UKH.

BekTopHasa moaenb npeacraBrieHUs
AOOKYMEHTOB B cMCTEMaxX
aBTOMaTM4YeCcKon oopaboTKn TeKCTOB

Ceronust MHGOPMAIOHHBIA MOUCK IPHUMEHSETCS
B Pa3HBIX IPHUKIAJHBIX OTPACIsAX — OT CUCTEM 0a3 JaH-
HBIX JI0 BeO-WH(OPMAIMOHHBIX ITOMCKOBBIX CHCTEM.
OcHOBHasi Uzesl COCTOUT B HAXOXKICHUH JTOKYMEHTOB,
KOTOpBIE COJIEpKAaT TEPMHUHBI, 3aJaHHBIE MOJIb30BaTE-
nsiMH B 3anpocax. OTCyTCTBHE OOLIMX TEPMUHOB B IBYX
JIOKyMEHTaX He 0053aTeIbHO 03HAYAET, YTO JOKYMEHTHI
HEe MOXOXH Mexay coboil. MH(pOpMaMOHHBIA MOMCK,
COIJIaCHO KOHIENIMU TPAAUIMOHHBIX ITOIXOM0B (Ha-
npuMep, BEKTOpHas MOJAENb, BEPOSTHOCTHas, OyieBa)
OCHOBaHbI Ha JIEKCHMKOTPa()UuecKOM COTIaCOBBIBAHUH
TepMUHOB. OJIHAKO /IBa TEPMUHA MOT'YT OBITH CEMaHTH-
YECKH CXOXKUMH (Harpumep, MOI'yT OBbITh CHHOHHUMaMH
WJIN UMETh MTOXOKee 3HaYeHHUE), He CMOTPS Ha JIEKCHKO-
rpau4ecKyro pa3sHOCTh. TakuM 00pa3oM, WHGpOpMAIU-
OHHBIN TIOMCK MOXKHO TPOBOIMTH JIMIIb JUIS TOKYMEH-
TOB C JIEKCUKOIpapHUIECKH TOXOXKUMU cIoBamH [3 — 5].

Jis ynmydiieHus Toka3aTeisl PeleBaHTHOCTH BhI-
OOpKH 324acTyIO0 HCIOJIB3YIOT METO/bl KIacTepHU3alliy,
JUTSL BBISIBJIGHHS TPYIIIT CXOXHX I10 CMBICITY JOKYMEHTOB.
Knacrepuszanmsi JOKyMEHTOB — 3TO OJHA W3 3aja4 HH-
¢dopmarionHoro moucka. llenmpro kiacrepusanmu Jo-
KYMEHTOB SIBJISIETCSI aBTOMaTU4YECKOE BBISIBIICHUE TPYIIIT

CEeMaHTUYECKH MOXOKUX JTOKYMEHTOB CPeH 3aJaHHOTO
(PMKCUPOBaHHOTO MHOXKECTBa JIOKyMeHTOB. Cremyer
OTMETHUTb, YTO TPYHIEI (POPMHUPYIOTCSI TONBKO Ha OCHO-
BE€ IONApHOM CXOXXECTH ONHCAHWN JOKYMEHTOB, W HU-
KaK{e XapaKTepPUCTHKU 3TUX TPYNI He 3aJaloTcs 3apa-
Hee, B OTJIMYHME OT KJIACCU(HUKALUUK JTOKYMEHTOB, TIE
KaTeropuy 3a/1al0Tcsl 3apaHee.

Paccmorpum Haumbonee pacrpocTpaHeHHBIE MEPHI
OLIEHKH Ba)KHOCTH CJIOB U TEKCTOBBIX (DparMeHTax B
00pabaThIBaEMbIX TEKCTOBBIX IOKYMEHTaX.

TF-IDF — cratuctuueckas mepa, HUCIOIb3yeMast
JUISl OLIEHKH Ba)KHOCTH CJIOBA B KOHTEKCTE HOKYMEHTa,
SIBIISIFOIIIETOCST  YaCThI0 KOJUIGKI[MH JIOKYMEHTOB HIIH
Kopmyca. Bec HEKOTOpPOro cioBa MpPONOPHUOHANIEH KO-
JIMYECTBY YNOTPEOJIEHHs 3TOrO CJIOBA B JOKYMEHTE, M
00paTHO MPOIOPIMOHANIEH YaCTOTE YIIOTPEOJIEHHUS CII0-
Ba B IPYI'HX JOKYMEHTaX KOJUICKIHH.

Mepa TF-IDF yacto ucnosnp3yercs B 3a1adax aHa-
JIM3a TEKCTOB M MH(OPMAIMOHHOTO ITOKCKA, HAIIPUMED,
KaKk OJUH M3 KpPUTEPUEB PEJICBAHTHOCTH [OKYMEHTa
MIOMCKOBOMY 3ampocy, MpH pacuére Mepbl OIN30CTH
JIOKYMEHTOB IIPH KJIaCTePU3ALIH.

TF (term frequency — wacrora cioBa) — OTHOLIE-
HHUE YHUCIa BXOXIEHHsS HEKOTOPOro CJIOBa K 00HIeMy
KOJIMYECTBY CJIOB JOKYMEHTa. 3HaUUMOCTb CIOBa W; B

mpejesax OTASIBHOTO JOKYMEHTa MOXKET OBITh OTmpere-
neHa crnenyromieit TF-xapakTepucTUKoii:

t(t,d) = =i (1)
K Mk

Ile n; — YMCIO BXOXJIEHHi cloBa t; B JOKyMeHT d;
ank — ob1ee 4KCII0 CIIOB B JAHHOM JIOKyMEHTE.

IDF (inverse document frequency — oOpatHas Jac-
TOTa JIOKYMEHTa) — MHBEPCHS YacTOThI, C KOTOPOI He-
KOTOpOE CJIOBO BCTPEYAETCS B JJOKyMEHTaX KOJJICKIIUH.
VYuér IDF ymeHbliaer Bec HIMPOKOYNOTPEOUTENBHBIX
cioB. JIJIsi KaXkKOOro YHHMKAIBHOTO CJIOBa B Hpenenax
KOHKPETHOH KOJUIEKIIMM JOKYMEHTOB CYIIECTBYET
TOJIBKO 071HO 3HaueHue IDF.

IDF-xapaktepucTuka ONpeenseTcs CIeayroluM
OTHOIICHHEM:!

idf(t,D) = log& 2)
|(d; = ]
e |D| — KOIMYECTBO JOKYMEHTOB B KOPIIYCE;

|(di ) ti| KOJIMYECTBO JIOKYMEHTOB, B KOTOPBIX
BCTpevaercs t; .

Bri0op ocHoBaHus jorapudma B Gopmyie (2) He
MMeeT 3HAueHMs, IOCKOJIbKY H3MEHEHHE OCHOBaHUA
MIPUBOUT K U3MEHEHHIO Beca Ka)I0ro CJIoBa Ha MOCTO-
SIHHBIX MHOXXUTENIb, YTO HE BIHAET HAa COOTHOIIECHUE
BECOB.

Takum obpazom, mepa TF-IDF sinsiercst nponsBe-
JIEHUEM JBYX COMHOXHTEJEH:

tf -idf(t,d, D) = tf(t,d) xidf(t, D).
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Bonpmoit Bec B TF-IDF nomyuat cioBa ¢ BEICOKOM
4acTOTOM B Npeieax KOHKPETHOr O TOKyMEHTa U ¢ HU3-
KO 4acTOTOH yrnoTpeOIeHui B APYruX JOKyMEHTaX.

Mepa TF-IDF uacto ucnomns3yercs i Opeacras-
JIEHUs TOKYMEHTOB KOJIJIEKI[MM B BUJE UUCIIOBBIX BEK-
TOPOB, OTPAKAIOLINX BaYKHOCTh MCIIOIB30BaHUS KaXKI0-
rO CJIOBa M3 HEKOTOpOro Habopa CiOoB (KOJHMYECTBO
cJI0B HabOpa omnpeeNseT pa3MepHOCTh BEKTOpa) B Kak-
oM nokymeHrte. [logoOHast Mojenb Ha3bIBaeTCsl BEK-
TOPHONH MOJENBI0 U AT BO3MOXKHOCTH CPAaBHHUBATh
TEKCTHl, CpaBHHUBas IpPECTABIAIONINE UX BEKTOpa B
Kakol MO0 MeTpuke (EBKIMIOBO PACCTOSHHUE, KOCH-
HyCHasi Mepa, MaHX3TTEHCKOE PacCTOSIHUE, PAcCTOSHUE
YeObimeBa 1 1p.), TO €CTh, NMPOM3BOMAS KIIACTEPHBIH
aHaNN3.

JInst nanbHeIero aHanusa HeoOXOIUMO TIOCTPOHTH
BEKTOPHYIO MOJIENb JIOKyMeHTa. BekropHas Mozens — B
MH(OPMALIMOHHOM TIOHCKE TIPE/ICTABICHHE KOJUICKIIUH
JIOKyMEHTOB BEKTOPaMU W3 OJHOr0 OOIIero Juisi BCei
KOJIJIEKIIMY BEKTOPHOI'O IPOCTPAHCTBA.

BextopHas Mofens ABISETCS OCHOBOM Uil pellle-
HUSI MHOTHX 33/1a4 MH()OPMAIMOHHOTO TIOMCKa, KaK TO:
MOUCK JOKYMEHTa IO 3alpocy, KiaccupHKauus OKY-
MEHTOB, KJIaCTepU3aIHsl JOKYMEHTOB.

JIOKyMEHT B BEKTOPHOW MOJIENIA pacCMaTpPUBAETCS
KaK HEYIOopsI0U€HHOE MHOKECTBO TepMoOB. TepmaMu B
MH(OPMAIIMOHHOM TIOMCKE Ha3bIBAIOT CJIOBA, U3 KOTO-
PBIX COCTOUT TEKCT, a TaKXKe TaKHhe 2JIE€MEHThl TEKCTa,
Kak, HallpuMep, UMeHa COOCTBEHHBIE MU JIATHI.

PaznuyHbiMu crioco0amMH MOYKHO OIPEZIEIHUTh BEC
TepMa B JIOKYMEHTE — «Ba)KHOCTb)» CJIOBA JUISl MJICHTHU-
¢uKanuy JaHHOTrO Tekcra. Hampumep, MOXHO MpPOCTO
MOICYUTATh KOJMYECTBO YIOTPEOJICHUH TepMa B JIOKY-
MEHTE, TaK Ha3bIBaeMyI0 4acTOTy TepMa, — 4YeM dalle
CJIOBO BCTpeuaercsi B JJOKYMEHTE, TeM OOJBIINK y HEero
Oyner Bec. Eciu Tepm He BCTpedaeTcsi B IOKYMEHTE, TO
€ro BeC B 3TOM JJOKYMEHTE paBeH HYJIIO.

Bce Tepmbl, KOTOpBIE BCTPEUYAIOTCSl B TOKYMEHTaX
00pabaThIBaeMOl KOJUIEKIIUH, MOXXHO YIOPSOYUTh.
Ecnu teneps st HEKOTOPOro JOKYMEHTA BBIIHMCATH IO
MOPSIIKY Beca BCEX TEPMOB B 3TOM JOKYMEHTE, MOIy-
YHUTCSI BEKTOP, KOTOPBIH U OYyJET Ipe/icTaBlIeHuEeM JIaH-
HOTI'0 JIOKyMEHTa B BEKTOPHOM IpocTpaHCTBe. Pa3mep-
HOCTB 3TOT0O BEKTOpa, KaK U Pa3MEpPHOCTh MPOCTPAHCT-
Ba, paBHA KOJIMYECTBY Pa3IMYHBIX TEPMOB BO BCeil KO-
JIEKIMH, U SIBIISETCSA OJJMHAKOBOM I BCEX JOKYMEHTOB.

®opMmasibHO BEKTOP MOKyMeHTa d; MOXHO Mpej-

CTaBHTH CIICIYIOIINM 00pa3oM:

dj = (Wi}, W Wyj) s 3)
rae d; — BEKTOPHOE NPECTABICHHE j-TO JOKYMCHTA,
Wj; — BeC i-r0 TepMa B j-M JIOKYMEHTE, n — obliee Ko-

JIMYECTBO pa3jINYHbIX TEPMOB BO BCEX IOKYMCHTAX
KOJUICKIIUH.

Pacnonaras Takum peACTaBJICHUEM JJId BCEX I0-
KYMCHTOB, MOXHO, HallpUMEpP, HAXOJAUTH PaCCTOAHHEC

MEXIY TOYKAMHM MPOCTPAHCTBA U TEM CaMbIM peEIlaTh
3aady 1Mofo0usl JOKYMEHTOB — 4eM OJMkKe pacroio-
JKEHBI TOYKH, TEM OOJIbIIE MOX0XKU COOTBETCTBYIOIIHE
JIOKyMEHTHL. B ciryyae moucka JoKyMeHTa 110 3arpocy,
3aIpoc TOXeE MPECTABIIETCS KaK BEKTOP TOTO e Mpo-
CTPAHCTBA — U MOXKHO BBIYHCIISITH COOTBETCTBUE JIOKY-
MEHTOB 3aIpocCy.

Jlis monmHOro ompeneneHus BEKTOPHOW MOJeNn
HEOOXOMUMO YKa3aTh, KaKMM HMEHHO 00pa3oM OymeT
OTBICKMBATHCS BEC TepMa B JOKyMeHTe. B Hamem ciy-
yae Bec TepMa OyIeT MCUHCIAThCs Ha ocHoBe tf-idf uH-
JieKca It JOKyMeHTa.

Jlns nmajpHeiIero aHaiu3a MCHONB30Bajach Mepa
KOCHHYCHOT'O CXOJICTBa BEKTOpOB. KocHHycHOE cX0zCT-
BO — JTO Mepa CXOJCTBA MEXAY ABYMS BEKTOpaMH
MPEArHIbOEPTOBOTO MPOCTPAHCTBA, KOTOPAasi UCIONb3Y-
eTcsl U U3MEPEHUsI KOCHHYCa YIila MeXXI1y HUMHU.

Ecnu nanbl ABa BekTopa npu3HakoB, A u B, To ko-
CHHYCHOE CXOJICTBO, c0S(0), MOXeT OBITh TIPE/ICTAaBICHO
C HCIOJIb30BaHUEM CKAJISIPHOTO TPOW3BEICHHS M HOP-
MBI

n
AgB D AixB;

AL 5 a2 S B

B cnydae nH(pOpMAaIOHHOTO MOUCKA, KOCHHYCHOE
CXOJICTBO JIBYX JOKYMEHTOB H3MEHSETCS B JMANA30HE
or 0 mo 1, mockonmbKy vacrora Tepma (Beca tf-idf) He
MOYKET OBITh OTPHUIIATENBHON. YTOI MEXKIY ABYMS BEK-
TOpaMH YacTOThI TepMa HE MOXET ObITh OOJIbIle, YeM
90°.

cos(®) = “4)

OpHa ¥3 TPUYUH TOMYJISIPHOCTH KOCHHYCHOTO
CXOJICTBA COCTOUT B TOM, 4TO OHO 3()()eKTUBHO B Kaue-
CTBE OIIEHOYHOH MeEpbl, OCOOCHHO Ul Pa3pEeKEHHBIX
BEKTOPOB, TaK Kak HEOOXOIMMO yYHTHIBATH TOJIBKO He-
HyJIEBbIE M3MepeHUs. MaTpuIily KOCHHYCHBIX PacCTOs-
HUHA MOXKHO HCIIONIb30BAaTh B KaYeCTBE BECOBOW MaTpH-
LBl CMEXHOCTH rpada, BEpIIUHBI KOTOPOI'O0 COOTBETCT-
BYIOT TOKyYMeHTaM [6, 7].

Peanusauus metona Knacrepusauumm
TEeKCTOB C UCNoJib30BaHNeM BEKTOPHOIro
npeacTtaBieHNsaA 4OKYMEeHTOB

J1iist orydeHnst BEKTOPHBIX MOJIeel JOKyMEHTOB
C LETbI0 UX MOCIeayIoLel KiacTepu3anuy Obl1 paspa-
0oTaH MMpOrpaMMHBII MOJYIIb Ha SI3bIKE Java, KOTOpBIH
MIPOU3BOJIUT 0OPAOOTKY BXO/IHBIX JAHHBIX, & HA BBIXOJIE
MOJTy4aeM MAaTpHUIly KOCHHYCHBIX PACCTOSHUH MEXIy
BEKTOPaMH JJOKyMEHTOB.

Anroput™ pa®OoTBl MOZYNS NPEAIONaraer Mmocie-
JIOBATEJIbHYIO PEAIN3aLUIO CIICIYIOIIUX ITAIIOB:

— IapCUHT UCXOJHBIX TAHHBIX U3 (OopMaTa Csv;

— pasfeseHue IpeUIoKEHHH Ha CJI0Ba;

— yJaJeHHe CTOI-CIIOB;

— CTEMMUHT MCXO/IHBIX JIAHHBIX;

— nostydenue tf-idf mHIEKCOB 1UIsI CIIOB TIOKYMEHTA;
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— OTCeUEHHE MHICKCOB HIDKE TPaHHUIIbI;

— IOJIy4€HUE MATPHULIBI BEKTOPOB IS JOKYMEHTOB;

— IeHepanysi MaTpULbl KOCUHYCHBIX PACCTOSIHUI;

— 3aIMCh MATPUIIBI B CSV (haii.

Jis peanuzanyy MPOrpaMMHOrO IMApCHHIAa TEK-
CTOBBIX NaHHBIX, NpencTtaBieHHBIX B CSV ¢opmare,
Obuta paspaboraHa crienuanpHas npoueaypa. Kaxnmas
ctpoka CSV (paiima mpencraBisercs OMHOW CTPOKOM
(dopMupyeMoi TEKCTOBOM TaONMWIBI, a 3HAYEHUS OT-
JIETTBHBIX KOJIOHOK Pa3JIeIIsIFOTCS Pa3/IeTUTEIbHBIM CHM-
BosioM delimiter (3amsiroii). Kpome toro, cranmapt CSV
JIOITYCKaeT MCIONb30BaHUE UHBIX CHMBOJIOB B KaueCTBE
pasaenutens. B 4acTHOCTH B JIOKaJISIX, TI€ AECITUYHBIM
pa3zaenuTesieM SBISIETCS 3aIsiTasi, B Ka4ecTBe TaOJINIHO-
rO pasfenuTessl, Kak NPaBUIIO, MCIONB3YEeTCsl TOYKa C
3amsAToi. 3HAueHHUs, ConepIKallue 3ape3epBUPOBAHHbIE
CHMBOJTBI (JIBOIMHAsI KaBbIYKa, 3aIISITAs, TOUKA C 3aIsITOMH,
HOBasi CTPOKa) OOpaMJISIFOTCSl JBOMHBIMU KaBBIYKAMHU;
€CJIM B 3HaYEHHU BCTPEYAIOTCS KaBBIYKH, TO OHHU MpEa-
cTaBisroTCs B (paiine B BUIE ABYX KaBbIYEK IMOIPS.
Crpoku pazgenstorcst mapoir cumBoiioB CR LF (0x0D
0x0A).

IIpu npencraBnennn tekctoB B CSV  ¢dopmare
BO3MOXKHO HCITIOJIb30BaHHE HA0Opa 3HAUCHWH, XapakTe-
PU3YIOIIUXCSI Pa3HBIMH THIIAMH PA3JICIUTESIMU, C Pa3-
JIMYHOH KOIMPOBKOM M C pa3jIMYHBIMH OKOHYAHHSMH
CTPOK. DTO 3HAYUTEIBHO 3aTPYAHIET MEPEHOC TaHHBIX
W3 OJIHUX MPOrpaMM B JPYTHE B paMKax MpPOEKTHpYe-
MOT'O MOJYJISl BEKTOPHOT'O TPEJCTaBJICHHsS TEKCTOB. B
nporpamMMme HpeaycCMOTpPEeHa BO3MOXKHOCTh BBIOOpa HC-
MOJIB3YEMOTO PA3JIENUTENsl KaK TP 3aliCH, TaKk U TpH
yreanu. CSV mapcep mpu 3TOM TpencTaBisieT coOoit
OTZEJBHBIN KJIAacC, BXOJHbIE TaHHBIE KOTOPOTO JOJKHEI
coJiep)KaTh MyTh K 0OpabaThiBaeMOMY (hailily, THIT HC-
MOJIB3YEMOT0 Pa3JeNUTeNsT U TUI KOAUPOBKH (haiina.
ITepBonauanbHast muarpamma kiacca CSV mapcepa s
pelaemMoi 3a1a4u puBeieHa Ha puc. 1.

CsvParser

- filePath:String
- delimiter:char
- charset:String

#CsvParser()
+ read(filePath: String, delimiter: char, charset: String)
+write(filePath: String, delimiter: char, charset: String)

Puc. 1. luarpamma xnacca CsvParser

JI7st uTeHMs W 3alUCH TEKCTOBBIX (haityioB B Java
UCIIONIB3YIOTCSL  HACJETHUKA aOCTPAKTHBIX  KIIACCOB
Reader u Writer, a umenno FileReader u FileWriter.
JlaHHBIE KJIacChl MPUHUMAIOT Ha Bxoxa oObekT File, ko-
TOPBIA yKa3blBaeT Ha ¢u3nueckuil daitn B QaiiinoBoii
cUCTeMe, M TPOM3BOMAT ONEpalld YTEHHs U 3aliCH
COOTBETCTBEHHO.

Jlyist TOro 4TOGHR! ONEpaliy YTEHHUS U 3aIUCH ObLTH
3¢ PEKTUBHBIMU ¢ TOUKU 3PEHHS MPOEKTUPOBAHUS MTPO-
IrPaMMHON apXUTEKTYpPbl, HEOOXOIMMO IPEIYCMOTPETh
KJIacChl MOZIENH, KOTOpble OyayT addexTrBHO padoraTh
C BXOJSIIMMHU JAaHHBIMU. BBUTO TPHUHATO pEIICHUE CO3-
natbk kiacc DynamicMatrix.java, Ui XpaHeHUs JBY-
MEPHOT0 MaccHBa 0OBEKTOB, KOTOpEIE Oymy MpeacTaB-
JISITh JOKYMEHTHI B BHJIE CTPOK.

Hcxons u3 menew, kiacc JAODKEH YOBIETBOPSTH
CIIEAYIONMM TPeOOBaHUAM AnU3aiiHa:

— KJIACC JIOJKEH CIY)KUTh KOHTEHHEPOM I 00b-
€KTOB;

— KOHTEHHEp JODKEH ObITh AMHAMHYECKH PaCIIu-
PAEMBIM;

— KOHTEHHED J0JKEH OBITh THITU3UPYEMBIH;

— KOHTEHHEp JOJKEH MPEIOCTABIIATh METOMIBI IS
nmobaBiieHUs] 00BEKTOB B CTPOKY, a TakxKe JJIs JobaBIie-
HHSI HOBBIX CTPOK;

— KOHTEHHEp JOJKEH MPEIOCTABIIATH METOMIBI IS
MOJy4YCHUST OOBEKTOB.

B npuMeHeHust TpeUIOKEHHON POy phl (hopH-
pyetcs xiacc DynamicMatrix.java, quarpaMmma KOTOpO-
0 MpejCTaBiIeHa Ha pucC. 2.

DynamicMatrix<T=

- objects: List<List<T=>

+ addMNewRow()

+ addltem(object: T)

+ rowsCount{params): int

+ getRowAt{position: int): List<T>

Puc. 2. JInarpamma knacca DynamicMatrix

Ornepanust pa3aesieHuss Ha CJIOBa BBIMOMHIETCS Ha
sTame uteHus (Qaitma. B pesymprate mapcuara CSV
Gaiina monmydaercs MaTpuIla, CTPOKH KOTOPOH Mpes-
CTaBJIAIOT JOKYMEHTHI, 4 3HAYCHHE B KAKIOM CTOJOIE —
9TO KOHKPETHBIH TEPM B IOKYMEHTE.

OnHuM 13 Hanbosee OTBETCTBEHHBIX JTAIMOB IOJ-
TOTOBKH TEKCTOBBIX JIOKYMEHTOB K KJTACTEPHU3AIUH SB-
JsIeTCsA  dTal  MpelBapUTENbHON 00pabOTKM JaHHBIX
(ITOM). TTIOM cocTout U3 ymaneHus pa3MEeTKH, CIyKeo-
HBIX CHMBOJIOB M CTOI-CIIOB (YacTO BCTPEYAIOIIHECS
CITOBa, KOTOPBIE HE HECYT CMBICIOBON HH(pOpPMAIUH —
MECTOMMEHHUS, TIPEJIOTH, COIO3bI U T.J.), BRIOOpa MojIe-
JIM TIPEJICTABIICHUS TOKYMEHTOB, BBISBICHUS WH(OpMa-
THUBHBIX MPU3HAKOB (TEPMHUHOB) U MPUCBOCHHS UM Beca.
B Momyne Takke HCHONB30BAHbI METOJbBI YIAJCHHSI
CTOM-CJIOB, @ TaK)Ke CTEMMHUHTa. YJaleHHe CTOI-CIIOB
Mo/Ipa3yMeBaeT CcoOOW CpaBHEHHE TEKYINEro CIHCKa
TEPMOB C 3apaHee MOJrOTOBICHHBIM CIHCKOM CTOTI-
CITOB JUTi KOHKPETHOTO SI3bIKA U YIAJICHHE COBIAJICHHUIT
(OMOMMOTEKM CTON-CIIOB /ISl PA3IMYHBIX SI3BIKOB JIOC-
TymHeI). M3 crircka TepMOB YOUPAKOTCsI T€ CII0BA, KOTO-
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pBle MMEIOT BBICOKHMI mokasartenb tf-idf, Ho He HecyT
CMBICIIOBOM HArpy3ku. M3 CyIIECTBYIOIIUX METO/IOB
cTeMMHUHTa ObLT BhIOpaH ctemmep [loprepa, MOCTOMH-
CTBO KOTOPOTO 3aKJIFOYAETCSl B TOM, YTO OH HE HCIOJb-
3yeT HUKaKUX CIOBapeil, M BBIICICHHE OCHOBBI OCYIIle-
CTBJISICTCS MTyTeM MPeoOpa3OBaHUs CJIOBA COTIACHO OII-
pe/IeNeHHBIM TIpaBUiiaM. Peanusanuu 3TOro ajaropurMa
MOYKHO HA#WTH B CBOOOIHOM JIOCTYIe B CETH MHTEPHET,
B TOM uuciie u s Java. [[s reHepanuu MaTpHUIlbl KO-
CHHYCHBIX PacCTOSHHUN HEOOXOMUMO MpEIBAPUTEIBHO
MOCTPOUTH BEKTOPHBIC MOJIETH JOKYMEHTOB. [IJis 3TOrO
ObUTH co3/1aHbl BecriomoratesbHble kKiaaccel Tfldfjava u
CosineSimilarity.java. [[yis Havama 11 Kaxaoro Tepma
B JokyMeHTe Obul BbicumrtaH tf-idf mHOEKc, coBoKym-
HOCTh KOTOPBIX MPEACTaBIsIa CO00i BEKTOP JOKYMEH-
ta. Jlanee U3 BEKTOPOB ObLTIa COCTaBlicHA MaTpHIlA, B
KOTOPOM KakJash CTpOKa MPEACTaBIsIa coOOH OTAeNb-
HBIH JOKyMeHT. [lepen TeM Kak BHICYMTATH KOCHHYCHBIC
paccTOSHUS MEXIY BEKTOPaMH, HEOOXOAUMO yOemauTh-
Csl, YTO KaXKABI BEKTOp comepkuT mokaszarenu tf-idf
JUTS KQXIOro TepMa, BCTPEYaeMoro B KOpIyce MOKY-
MeHTOB. TakuMm oOpa3oMm, MaTpulla Obula OOpaboTaHa
elie pas, ¢ Helblo J00aBUTh B KaXbIii BEKTOP HEOC-
TaroIIKe Beca TEPMOB.

[onyuennass maTpuna Obuta oOpadoraHa Ipu Io-
Mot kiacca CosineSimilarity.java, KOTOpbIil IpHUHU-
MaeT Ha BXOJ MATpHUIly BEKTOPOB, W BO3BpalllacT Mart-
pHIly KOCHHYCHBIX pacCTOsiHUiA. JuarpaMmbl chopmu-
POBaHHBIX BcroMmoraTenbHbiX KiaccoB Tfldfjava wu
CosineSimilarity.java mpuBefieHbI Ha puc. 3 U 4 COOT-
BETCTBEHHO.

Thidf

+ tiCalculator(total Terms: List<String>, termToCheck: String): double
+ idfCalculator(List<List<String>> allTerms, String termToCheck):
double

Puc. 3. luarpamma kiacca Tfldf.java

CasineSimilarity

- cosineSimilarity(docVectorl : double[], docVector? : double[]): double
+ getCosineSimilarity(matrix : double[][]): DynamicMatrix<Double>

Puc. 4. luarpamma kiacca CosineSimilarity.java

Ha srame TectupoBaHus MOIyJIsl B KAUeCTBE BXOJI-
HBIX JIaHHBIX ObLIa BHIOpaHa BHIOOpKA aHHOTAIMH aBTO-
pedepaToB auccepTalMOHHBIX PabOT, KOTOpBIE COJep-
KaT KpaTkoe OIKMcaHue CyTH paboThl, a Takxke 1udpo-
BOW IIU(p HAYYHOH CIIEIHATBHOCTH.

Ha puc. 5 u puc. 6 npuBeneHbl COOTBETCTBEHHO
(parMeHThl pacHIMPEHHOW MAaTpHIBI BEKTOPOB M MaT-
pHIBI KOCHHYCHBIX PACCTOSIHUH, TOJYYEHHBIX B IIPO-
Liecce TECTUPOBAHUS OTPaHMYEHHOr0 Habopa JTOKyMEH-
TOB.

[Monmyuennass MaTpuiia KOCHHYCHBIX PACCTOSHHUM
HCHONb3yeTcd Ui JAajbHeHIIel KiacTepu3alli TeK-
CTOBBIX JJOKyMEHTOB.

rPOTEXHUYECK pantay NTUBH

sSosososossossSg
coossoe

oo

nal
Q
0
Q
.0
9
Q
0
Q
Q
0

.1188582088741771 4459236274160565
.079421383809934

.0

coos e

.0
.0
.0

sosososeses

oo

.0

coscs s

seososs

202766481287345

SoooosSsSoSsSSSSS
s

esosososses
seososs

oo

seoes
PR R R R I I ISR Y

al al
0 .0
] .0
] .0
] .0
] .0
] .0
] .0
] .0
0 .0
0 .0
] .0
0 .0
[ .0
] .0
0 .0
] .0
0 .0
0 .0
] .0
] .0
[ .0
0. .0
] .0
] .0
0 .0
] .0
] .0
0 .1
[ .0
0 .0
0 .0
0 .0
] .0
] .0
0 .0
] .0
] .0
] .0
[ ]
] [
] ]
[ [
] ]

L R R R R N R R R N A L RN RN N N R X ]
R e R s Y
O O OO OO RO OSS®

0.
0.
0.
0.
0.

.08930380470871524

.04218834912101375
.07082715545863622

.06158883083359672

.03572152188348609

5512200359606906

.06035705421692478

apanTuposa apeKsaTH aMAHUCTPUPOBAH al
0.0 0.0 0.0 0
0.0 0.0 0.0 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0 0
0.9 0.0 0.0 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0
0.0 0.9 0.0 0
0.06554339798468019 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0 0
0.0 0.0 0.0
0.9 0.9 0.0 ]
0.0 0.0 0.0 0
0.0 0.13214067124347362 0.0
0.0 0.0 0.0 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0
0.0 0.9 0.9 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 ]
0.0 0.07322965991511385 0.0 0
0.0 0.0 0.0 ]
0.0 0.9 0.9 0
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.9 0.0 0
0.0 0.0 0.0
0.0 0.0 0.0 ]
0.0 0.0 0.0 0
0.0 0.0 0.0
0.0 0.9 0.0 0
0.0 0.0 0.22533533175755013 0
0.0 0.0 0.0 0

Puc. 5. ®parmMeHT paciipeHHON MaTpHUIBl BEKTOPOB
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.244,0.206,0.222,0. 1€
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.313,0.361,0.157,
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.371,0. 086, 0.
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.074,0.05
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.049,
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1.0,0.
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,1

Puc. 6. ®parMeHT MaTpULbl KOCHHYCHBIX PACCTOSHUN

OTa MaTpula ABJISAETCS MaTpULIEH CMEXHOCTH, KO-
TOpas BH3YaJM3HPYeTCsl TP IOMOINM Tpada, Kaxmaoe
pebpo KOTOPOro UMEET BEC, PaBHBIH KOCHHYCHOMY pac-
CTOSIHUIO MEXAY TOKYMEHTaMU.

Ha puc. 7 npuBenen npumep Takoro rpada, Io-
CTPOEHHOI'0 Ha OCHOBE MaTPHILIbl KOCUHYCHBIX PacCTOs-
uuid s 20 BepumH. W3 puc. 7 BuaHO, uTO Ha rpade
MOYXHO BBIICIUTh KOMIIOHEHTHI CBA3HOCTH, IO3BOJIAIO-
mue chopMUpOBaTh KJacTepbl JOKyMeHTOB. Ilonm koM-
MOHEHTOM CBSI3HOCTH Trpada OyJeM NOHHMMATh TakKoe

MHOXKECTBO €r0 BEPIIMH, YTO JUIS JIIOOBIX BYX BEPIIHH
13 3TOTO MHOXKECTBA CYIIECTBYET IyTh U3 OAHOHN B Ipy-
T'YI0, U HE CYILECTBYET IIyTH U3 BEPIIHHBI 3TOr0 MHOXeE-
CTBa B BEPIINHY JPYroro MHOXKECTBa. B mpemioxkeHHOM
MeToZie KJacTepH3alliy 3aJaeTcsd IOpPOroBOE 3HAYEHHE
paccTosHUS, PH KOTOPOH MOXKHO YIaliUTh pedpa ¢ HI3-
kuM BecoM. Hampumep, B rpade, mpencraBieHHOM Ha
puc. 7, NPUCYTCTBYIOT TPH COCAMHHTEIBHBIX pedpa,
MaJIbIM BECOM, YOpaB KOTOPBIE MOXKHO MOJYYHTh YETKO
BBIpa)KEHHBIE KOMIIOHEHTHI CBSI3HOCTH (pHC. §).
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Puc. 7. IIpumep rpada Ha OCHOBE MaTPHUIIBI KOCHHYCHBIX PaCCTOSHUMN

MOXHO TIPEATIOI0KUTh, YTO BCE BEPIIMHBI, KOTO-
pBle BXOIST B TOT WJIM MHOW KOMIIOHEHT CBSI3HOCTH,
MPUHAUIeKAT OJHOMY M TOMY JKe€ Kiacrtepy. Takum
00pa3oM, Tak KaK BEpIIUHBI COOTBETCTBYIOT TOKYMEH-
TaM aHaJIM3UPYEMOro KopIlyca, a pedpa — KOCHHYCHBIM
pacCTOSHUSIM MEXIy JOKYMEHTaMH, TO JOKYMEHTEI
TaKkKe NpHUHAIIeKAT CPOPMHUPOBAHHBIM KIIACTEPaM.

OTMeTHM, YTO NPH MIPOBEICHUH TECTOBOT'O JKCIIe-
puMeHTa ObLIa TaKKe MpEeANpUHsTAa IMONBITKa 00pado-
TaTh BEKTOPHYI0 MOJENb aHAJIU3HPYEMOro KOopIyca
JIOKyMEHTOB Ipu nomomin nakera Fuzzy Clustering B
nporpaMmHoOi cpezne Matlab ¢ ucnonbp3oBaHHEM ajiro-
putMmoB k-means u fuzzy c-means.

OnHako HU OJIUH W3 METOJIOB KJIACTEpPU3aLMU HE
MO3BOJIMI  C(HOPMHUPOBATH KJIACTEPHI, TOCKOJBKY BBI-
XOJTHbI€ MATPHIIBl TEKCTOBBIX IOKYMEHTOB, KaK IPaBU-
JI0, TJIOXO OOYCIOBIIEHBI M UMEIOT OOJBLIYIO pa3Mep-
HOCTb.

B To e BpeMs TecTUpOBaHHE MPENTIOKEHHOIO
MeTo/ia MOATBEPIUIO er0 pab0oTOCIIOCOOHOCTb.

BbiBOoAabI

Ananmmz CyHIECTBYIOIIUX METOIO0B I/IH(bOpMaHI/IOH-
HOT'O IMOMCKa ITOKa3aJj, 4TO CYIICCTBYET psJ NOAXOH0B,
KOTOpPbI€C NPUMCHUMBI [JIA PCIICHUA Z[aHHOﬁ 3agauu
Ki1aCTepru3aluu 3JICKTPOHHBIX TEKCTOBBIX TOKYMCHTOB.
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Puc. 8. KOMIOHEHTBI CBA3HOCTH MOAUDHUITUPOBAHHOTO Ipadha

[pennoxeHHbIH B JaHHOW paboTe METOA KIIaCTepH-
3al[id OCHOBaH Ha MPUMEHEHHH BEKTOPHON MOJIENH JI0-
KyMeHTa. J{J1s moydeHus TakuxX MOJIeNel U TOCIemnyto-
el KiacTepualyy JOKYMEHTOB ObUT pazpaboTaH mpo-
IpaMMHBII MOJYJb Ha sI3bIKE Java, KOTOpBIH MPOU3BOHUT
TIOATAIHYI0 00pabOTKy BXOIHBIX JaHHBIX ¥ (pOpMHpPOBa-
HHE MaTpHUIbl KOCHHYCHBIX PAacCTOSHHH MEXIY BEKTO-
paMu JOKyMEHTOB. MeTo/ HCHOJB3yeT TaKhe BCIIOMOTa-
TeNbHbIEe TPOLEAYPHl KaK yAaJeHHe CTOI-CIIOB U3 JIOKY-
MEHTOB, CTEMMHHI, ONpEJeJCHHE BaXHOCTH TepMa B
Kopmyce nokymMeHToB 1o tf-idf xapakrepucrukam Tepma.
BhIXoaHbIC JaHHBIC MOTYT OBITH 00paOOTaHbI IS MOJTY-
YEeHHs BU3yaJIM3UPOBAHHOIO TPEJCTaBIeHus TpadoB, Ha
OCHOBE KOTOPBIX NPOW3BOAUTCS NaJbHEHIINI ITOUCK
KJIacTepoB. B pe3ynbTaTe TECTUPOBAHMS OBLIH MOTYUCHBI
KJIaCcTephl JIOKyMEHTOB, KOTOpble OOBEAMHSIIOT B cede
JIOKyMEHTBI Ha OCHOBE UX JIEKCHYECKOTO COICPIKAHMSI.

[lepcnexTUBHON sABISETCS NalbHEHIIas MOJEPHU-
3alusl arOpuTMa ISl YBEJTMUYEHHUS! OBICTpOAEHCTBUS,
TOYHOCTH OOpaOOTKH M YIy4lIEHHUs PaOOTHI ¢ OONBIIN-
MU MacCUBaMH JIAHHBIX.
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METO[ BEKTOPHO-TPA®OBOI KNACTEPU3ALIT JOKYMEHTIB
B CUCTEMAX OBEPOBKU TEKCTOBOI IHOOPMALIIT

JILE. Yana, }O.1O. Xapuronosa

Cmammio npucesyeno po3pobyi Memooa Kiacmepuzayii meKcmogux OOKYMeHmi6 Ha OCHOBI 8eKMOPHO20 NPeOCmAasieH s,
KOpnyca mekcmie 3 6UKOPUCIAHHAM 2pago6oi Mooeni. 3anpononosanuii Memoo 003601€ 30IUCHIO8amMU KIACMepU3ayiio mexc-
MOBUX OOKYMEHMIB 3 YPAXYBAHHAM 8A208UX KOeDIYICHMI8 OKpeMUX Ci8, AKI 3yCmpiuaiomsbcs 8 KOpnyci. 3anpononosanuii Memoo
BUKOPUCIIOBYE KOCUHYCHY MIPY AK 8I0CIAHL MIdC OOKYMEHMAMU MA MOd4Cce OYMU UKOPUCIAHUIL 0I5l CIPYKMYPYBAHHS KOPNYCie

mexkcmogoi inghopmayii eenuxozo po3mipy.

Kniouosi cnosa: mexcmosuii OOKyMenm, 6eKmopHe YseienHs, 2paghoea Mooenb, KOCUHYCHA I0CMAHb.

THE VECTOR-GRAPH’S CLUSTERING METHOD OF DOCUMENTS IN TEXT PROCESSING SYSTEMS
L.E. Chala, Yu.Yu. Kharytonova

The article is devoted to the development of a method of clustering of text documents based on vector representation of text
corpus using the graph model. The proposed method allows the clustering of text documents, taking into account the weighting
factors of individual words in the corpus. The proposed method uses a cosine measure as the distance between the documents

and can be used for the structuring text information corps of large dimension.
Keywords: text document, vectorial presentation, count model, cosine distance.
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