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I'maBa 1

Komnbrorepnad
JINHTBUCTUKA'

3aa9M, IIOJAXO0JIbI, PECYPCHI

Bboavwaxosa E.U.

1.1 DBsenenue

[TogBnenne cetu VuTepHer n OypHBIA pOCT JOCTYIIHONW TEKCTOBON UHQOD-
MallMu 3HAYUTEJbHO YCKOPUJIO Pa3BUTHE Hay4HOW 00JiacTu, CylIeCTBYIONIEH
yXKe MHOI'O JIECSTKOB JIeT M W3BECTHON Kak aBTOMaTmYecKad 00paboTka
tekctoB (Natural Language Processing) u KoMmibiOTepHasi JIMHIBU-
cruka (Computational Linguistics). B pamkax 3roit obactu mpeiioxkeHo
MHOTO TIEPCIIEKTUBHBIX UJIEil M0 aBTOMaTHYeCKO# 0OpabOTKe TEKCTOB Ha ecTe-
crBenHoM si3bike (Ef), KoTopbie Gbuiv BOIIONEHBI BO MHOIMX TIPUKJIQJHBIX
cucTemMax, B ToM ducie kommepdecknx. Cdepa MPUIoKeHnii KOMITLIOTEPHOI
JIUHTBUCTUKY TIOCTOAHHO PACIIMPAETCS, TOABJISIOTCS BCEe HOBBIE 3a/1a9l, KOTO-
pbIe YCIIEINTHO PENIaloTCs, B TOM YUCJe ¢ MPUBJICUYCHUEM PEe3yIbTaTOB CMEXKHBIX
HayIHbIX OOJacTeit. O HAyIHBIX JOCTHXKEHUIX 0OJIACTH MOXKHO TIOJIy 9UTh [1PE/I-
crapyienne 1o uareprer-caiity ACL (Association of Computational Linguistics)

[T1] — mexynaposguoit Acconmanuu no Kommnbioreproit Jlunrsucruke, Ha Ko-
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TOPOM arperupyTcs paboThl MHOI'OUKMCJICHHBIX HayYHbIX KOH(MEPEeHIUil B 3TOil
obJacTu.

Komubtoreprast Jnrsucruka (KJI) — mexjuciuiyinnaphas obsiactb,
KOTOpasi BO3HMKJIA Ha CTHhIKE TaKUX HayK, KaK JIMHIBUCTHKA, MaTeMaTH-
ka, wHdopmarnka (Computer Science), nckyccrBennbliii naresiekt (Artificial
Intelligence). B cBoem passutun oHa j10 cux 1mop BOMpaeT u mpuMenser (mpu
HEOOXOIMMOCTH aJIATUPYsT) pa3spabOTaHHBbIE B 9TUX HAYKAX METOJbI U WHCTPY-
MEHTBI.

Ucroku KJI BocxoisiT K nccieoBaHusiM ©3BECTHOTI'O aMEPUKAHCKOI'O JIMHT -
srcra H. Xomckoro mo dhopmamsanui cTpyKTyphl eCTeCTBEHHOTO si3bika [6], K
IIEPBBIM SKCIIEPUMEHTAM 10 MAIIMHHOMY II€PEBOJLY, BBIIIOJHEHHBIM IIPOI'PAMMU-
CTaMHU U MaTeMaTHKaMH, a TaKxKe K pa3pabOTaHHbIM B 00JIaCTH UCKYCCTBEHHOTO
MHTEJJIEKTa, TIEPBbIM [TPOIPAMMAaM HOHUMAHKsI €CTECTBEHHOTO si3blKa (HAIDH-
mep, [28]).

[Tockombky B KJI 06bekTOM 00pabOTKU BBICTYIAIOT TEKCTHI €CTECTBEHHO-
I'o s3blIKa, €e pPas3sBUTHE HEBO3MOXKHO 0e3 6a30BBbIX 3HaHMI B objacTH oOIeit
JTUHTBUCTHUKY (st3piK0o3HaHMs) [32]. JImHrBHCTHKA M3yTaeT OOIe 3aKOHB! ecTe-
CTBEHHOT'O $I3bIK& — €TI0 CTPYKTYPY M (PYHKIMOHUPOBAHUE, U BKJIIOYACT TAKNE

obJ1acTu:

e (boHOIOTUA — UB3YYAET 3BYKU PEUU U IIPABUJIA UX COCJIMHEHUS IIPU (DPOP-
MUPOBAHUU PEUN;

e MOpOJIOTUS — 3aHUMAETCsI BHYTPEHHEH CTPYKTY PO U BHelIHel (hopMOoit
CJIOB PeyM, BKJIIOUasi YaCTU PEUYU U UX KATETOPUU;

® CUHTAKCHUC — U3y4aeT CTPYKTYPY MPEJJIOKEHU, [IpaBuia COUeTaeMOCTH
1 HOPsAJIKa CJIeJOBAHKS CJIOB B IIPEJIJIOXKEHHUH, & TaKxKe 00IIue ero cBoicTBa,
KaK eJIUHUIBI sI3bIKA.

® CEMAHTUKA 1 MParMaTuKa — TECHO CBi3aHHbIe 00JIACTU: CEMAHTUKA 3a-
HUMAaETCs CMbBICJIOM CJIOB, MPEJIJIOYKEHUI U JIDYTUX €JIMHUIL PEUH, a IparMa-
THKa, — OCOOEHHOCTSIMU BbIPasKEHUs 9TOI'0 CMbBICJIA B CBSA3U C KOHKPETHLIMU
IeJIIMU ODITEeHNS;

e JIeKCHUKOTPadU4 OlIMChIBACT JIEKCUKOH KOHKpeTHOIo B4 — ero oriesbhbie
CJIOBa, UX I'PAMMATUYECKUE W CEMAaHTHUUYECKUE CBOWCTBA, a TaK»Ke MeTO/lbl

CO3/IaHus CJIOBaAPEil.
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Haubosiee TecHO KOoMIbIOTE€pHAs JMHI'BUCTUKA CBA3aHA C O0JACTHIO HC-
kyccrBernnoro uatesiekra (M) [37], B pamkax koTopoii paspabarTbiBaroTCs
LPOIPAMMHBIE MOJICJIM OTJICJIbHBIX HHTEJLIeKTYabHbIX GyHKImil. Hecmorps Ha
OYeBUTHOE IIePecevdeHrne UCCIe0BaHNN B 00JIaCTH KOMIIbIOTEPHO! JIMHIBUCTUKI
v N (nockoJibKy BJiaJieHue si3bIKOM OTHOCHTCSI K MHTEJJIeKTYATbHBIM (hyHK-
nusim ), UW we norsomnaer Bero KJI, mockosibKy oHA HMeeT CBOi TeopeTHIecKuit
6azuc u Merojosoruto. OOIUM JIJIsT YKa3aHHBIX HAYK ABJISIETCS KOMIIbIOTEPHOE
MOJIEJIMPOBAHNE KAK OCHOBHOM CIIOCOD M HUTOrOBas IEJb UCCIEJI0BAHUI, 3BPU-
CTUYECKHH XapaKTep MHOIMX HPUMEHSIEMbIX METO/I0B.

Heckoabko yrpoinerHHo 3a1a4da, KOMITbIOTEPHON JIMHTBUCTUKHA MOYKET ObIThH
chopMympoBaHa KakK pa3pabOTKa METOJIOB U CPEJICTB IIOCTPOEHUs JIMHTBU-
CTUYECKUX ITPOIIECCOPOB JIJIsl PA3INIHbBIX IPUKJIAJTHBIX 33184 110 aBTOMATH-
Jeckoit obpaborke TekcroB Ha K. Pazpaborka JMHIBUCTUYIECKOTO IIPOIECCO-
pa JJIsi HEKOTOPOI NMPUKJIAIHON 3aa49i npejrnoaraet (popMaIbHOe ONUCAHNe
JIMHTBUCTUIECKUX CBOHCTB 06pabaThiBAEMOrO TEKCTa (XOTst ObI CAMOE IIPOCTOE),

KOTOPOE MOYKET PACCMATPUBATHCS KAK MO/IEJIb TEKCTA (Ui MOJEb A3bIKA).

1.2 IlpniaoxkeHusa KOMIIbIOTEPHOI JUHIBUCTUKNI

Ob6uiacts npunoxkennit KJI mMocTosHHO pacIiupsieTcs, IMO3ITOMY OXapaKTe-
pHU3yeM 371ech HanboJjiee N3BECTHBIEC TPUKJIAIHBIE 33/1a4U1, PelaeMble ee HHCTPY-
MEHTAMH.

Mammussbiii nepesos (Machine Translation) [20] — camoe pannee
npuioxkenue KJI, BMecte ¢ KOTOPbIM BO3HHUKJIA M PAa3BUBAJACH CaMa 3Ta 00-
nacth. IlepBbie mporpaMMbl epeBojia ObLIM MOCTPOEHBI B CEPEIMHE MTPOIILIOTO
BeKa, 11 OB OCHOBAHBI Ha MTPOCTEHRIIe CTpaTernu mocJoBHOro epeBoa. OiHa-
KO JIOBOJIbHO OBICTPO ObLIIO OCO3HAHO, YTO MAIIMHHBIN 11ePeBO/ TpedyeT ropasio
6oJ1ee TOJTHOM JIMHIBUCTUYECKOM Mojiesin. Takast Mojiesib Oblia paspaboraHa B
oredectBennoi cucreme DTAIL [24], a Takke B HECKOIBKUX JIPYTHUX CHCTEMAX,
BBITIOJTHSIIOIIUX TIEPEBOJT HAYIHBIX TEKCTOB.

B Hacrosiiee BpeMsi CymiecTByeT HEJIbIi CIEKTP KOMIBIOTEPHbBIX CHCTEM
MAIIMHHOTO [IepeBoJia (Pa3HOro KadecTna), orT OOJIBINTMX MHTEPHAIMOHATBHbIX

HNCCJIEeJOBATEJIbCKUX IIPOEKTOB JJO KOMMEPYECKUX aBTOMATUYECKUX TIE€PEBOIN-



10 ABTomaruueckas 0OpPabOTKa TEKCTOB U aHAJN3 JAHHBIX

KoB. CyIlecTBeHHbII MHTEpPEC IPEJICTaBIAIOT IPOEKThl MHOI'OS3BIKOBOI'O IIe-
peBojia C KCIIOJb30BAHUEM IMIPOMEXKYTOUHOI'O sI3bIKa, HA KOTOPOM KOJIMPYETCsI
cMbICT 1epeBojuMbIX dpas. CoBpeMeHHOe HallpaBjieHue — CTATUCTUYECKAs
TPAHCJIAINS, ONNPAIOIIASICS Ha CTATUCTUKY TIEPEBOJIHBIX TTap CJIOB U CJIOBOCO-
yetannii. HecMoTpst Ha MHOTHE JeCATUIETHST NCCAEIOBAHUI ITON 3a1a9u, Ka-
YeCTBO MAIIMHHOI'O IEPEBOJia €Ié JaJeKo 0 coBepiineHcTBa. CylecTBeHHbII
IPOPBIB B 3TO# 00JIACTU CBA3LIBAIOT C UCIOJIH30BAHHEM MAITHHHOTO 00YyUYEHUsI
¥ HEHPOHHbIX cerTeil (BOBHUKIIMX U uccseyeMbix B pamkax NN).

E1mé o110 0BOJILHO cTapoe MPUJIOKEHNE KOMITHIOTEPHOH JIMHTBUCTUKN —
sro nadopmanmonuseiii mouck (Information Retrieval) [39] n cesazannbie
C HUM 33Jia91 UHJIEKCUPOBaHusI, pepeprupoBaHusi, KiIacCupUKaIUl 1 PyOpUIu-
POBaHUsI JOKYMEHTOB.

[TostHOTEKCTOBBIN 1TOMCK JIOKYMEHTOB B 00OJIbIIUX Ha3ax TEKCTOBbLIX JIOKY-
MEHTORB TPEJNoIaraeT WHIAEKCUPOBAHME TEKCTOB, TpeOylolnee X MPOCTeii-
el JIMHIBUCTUYECKO# Ipe100pabOTKK, U CO3JIaHKe CIEeIUAJIbHbIX WHICKCHBIX
CTpYKTYp. 3BeCTHBI HECKOJBLKO Mojiesieil nH(MOPMAIMOHHOIO IIOKCKa, HanbO-
Jiee U3BEeCTHON U TPUMEHAECMON ABJIACTCA BEKTOPHAA MOJICJb, TP KOTOPOIl NH-
hopManMOHHBIH 3aITPOC NPEJICTABISETCS B BUJIe HADOPa CJIOB, & MOJIXOISAIINE
(pesieBaHTHbBIE) JIOKYMEHTHI OMPEJENSIIOTCS HA OCHOBE TOXOXKECTH 3aIpoca
BEKTOpA, CJIOB JJOKyMeHTa. CoBpeMeHHbIe HHTEPHET-IIOMCKOBUKHU PEAJIU3YIOT ITY
MO/1€J1b, BBIIIOJIHSISI HHJIEKCUPOBAHUE TEKCTOB 110 YIIOTPEDJIsIeMbIM B HUX CJIOBAM
U UCIOJIB3Ys JIJIs BbIJIa9K PEJIEBAHTHBIX JIOKYMEHTOB BEChbMa, H30IIPEHHBIE TIPO-
1eJlyPbl PaHXKUPOBaHKs. AKTyaJIbHOE HalpPaBICHUE HCCACIOBAHUI B 00JIaCTH
MHQOPMAIIMOHHOTO TTOMCKA — MHOTOSI3BIKOBOH MOMCK 10 JIOKYMEHTAM.

PedepupoBanue Tekcra (Summarization) — cokparrenue ero oobema,
1 [OJIyUYeHHe KPATKOro U3JI0XKEHUsI ero cojep:KaHus — pedepara, 4To JeaaeT
boJiee ObICTPBHIM MOUMCK B KOJUIEKIUSAX JIOKyMeHToB. Pedepar moxer cocras-
JSATHCS TAKKe JJisi HECKOJIbKUX OJIM3KKMX [0 TeMe JIOKYMEHTOB (HalpuMep, Mo
KJIACTEPY HOBOCTHBIX JIOKyMEHTORB). OCHOBHBIM METOJIOM aBTOMATHIECKOTO pe-
depupoBaHus JI0 CUX IIOpP sIBJETCA 0TOOP HamboJIee 3HAUUMBIX MPEJIJIOXKEHM
pedeprpyeMoro TeKcTa Ha, OCHOBE CTATUCTUKH CJIOB U CJIOBOCOUYETAHMI, a TaK»XKe

CTPYKTYPHBIX ¥ JIMHI'BUCTHYECKUX OCOOCHHOCTEH TEKCTOB.
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Biuskast K pedpeprpoBaHuio 3a/1a1a — aHHOTUPOBAHUE TEKCTa JIOKYMEH-
Ta, T.€. COCTABJIEHHE ero aHHoTaluu. B mpocreiineii ¢popme anHoTanms mpe/-
crapjisier coDOM 1epeueHb OCHOBHbBIX (KJIIOUEBbIX) TEM TEKCTa, JIJIsl BblJIEJIeHMs]
KOTOPBIX MCIOJIB3YIOTCSI CTATUCTUICCKUE U JINHIBUCTHIECKUE KPUTEPUH.

[Ipu obpaboTke OOJIBIMX KOJJICKIUI JIOKYMEHTOB aKTyaJibHbI 3aJadu
kiaccudukanun (Categorization) n knacrepusaruu tekcros (Text
Clustering) [27]. Knaccudukarms o3nataer OTHECEHHE KaXKIOTO JOKYMEHTa
K OIPEJICJICHHOMY KJIACCY C 3apaHee U3BECTHBIMHU HMapaMETPAMU, a KJacTepu-
3alust — pa3dueHre MHOYXKECTBA JJOKYMEHTOB Ha, KJIACTEPHI, T. €. TOAMHOXKECTBA
TeMATUIECKN OJIMBKUX JIOKyMEHTOB. Jljist permenuss 9Tux 3aa9 TPUMEHSTIOTCST
METOJIbl MAIIMHHOIO OOYUYEeHHUsI, B CBA3M C UeM ITHU IPUKJIAIHBLIE 3aa9K IaCTO
orHOCAT K Hampasyenuio Text Mining, paccMaTpuBaeMoMy Kak 9acTh Hayd-
noit obsacru Data Mining (mHTes/UIeKTyaJbHBIN aHAMN3 JAHHBIX) [25].
Bajiata KaaccuuKaIue moydaeT Bee DosIbilee paclpocTpaHeHne, OHa, pera-
eTcs, HallpuMep, IIPU pacllo3HaBaHUU cllaMa, Kiaccudukaiuu SMS-coobrieHuit
u JIp.

Ouenp OJM3Ka K KJacCHpUKAIUU 3ajada PYyOPUIITMPOBAHUA TEKCTa
(Text Classification) — orHecenne Tekcra K OJHOI M3 3apaHee U3BECTHBIX
TeMaTHIeCKuX pyoprK (0ObIYHO PyOpHUKM 06pa3yoT Hepapxuieckoe JIepeBo Te-
MaTHUK).

OTHOCHTENHHO HOBas 3a/1a4a, CBI3aHHAsA ¢ HH(MOPMAIMOHHBIM TIOMCKOM —
dbopmupoBanmne orseroB Ha Bonpock (Question Answering) [10]. IIpu-
Mep BO3MOXKHOIO Bolpoca: «Kro npujymas Buiky?». 3ajada peraercs myTem
OTpeJIeIeHUsT TUITA, BOITPOCA, TTOMCKOM TEKCTORB, TIOTEHIMAJIBHO COJIEPIKAIINAX OT-
BET Ha 9TOT BOMPOC (P 9TOM OOBITHO MPUMEHSIOTCS TIOUCKOBBIE MAIIMHbI), U
3aTeM M3BJEYEHHEM OTBETa U3 BBIJAHHBIX TEKCTOB.

AxTyasibHasi NpUKJAJHAS 3aja9a, 9acTO OTHOCHMAasi K HAlPABJICHUIO
Text Mining — sro u3Baedenne muapopmarmm u3 rekcros (Information
Extraction) [9], aro Tpebyercst mpu pernennn 3aj1adq SKOHOMHUYECKONH M PO~
M3BOJICTBEHHON aHAJUTHKA. [Ipy perennn 9roii 3aja9n OCYIIEeCTBIISIETCs Bbl-
nenenne B Tecre K ompeseneHHBIX OOBEKTOB — HMMEHOBAHHBIX CYIIHOCTENd
(uMen nepconanuii, reorpaduveckux HazBaHuil, HaszBaHuil GUPM U 1p.), UX

OTHOIIEHN 1 CBSI3aHHBIX ¢ HUMU coObITuit. Kak npaBuiio, 310 peajusyercst Ha,
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OCHOBE YaCTHUYIHOIO CHHTAKCHUYECKOI'O aHaJIM3a TEKCTa, IIO3BOJIAIOIIEIO BbIIIOJI-
HITH 00PabOTKY OOJIBIINX MAaCCUBOB TEKCTOB, B YaCTHOCTH, IIOTOKOB HOBOCTEI
0T UHMOPMAIIMOHHBIX Al€HTCTB. BbIJEJIeHHbIE JIAHHBIE TEM WJIM MHLIM 00Pa3oM
CTPYKTYPUPYIOTCST U BU3YAJIH3UPYIOTCSI.

K nanpapyienuto Text Mining orHocsTest u JiBe jipyrue OJM3Kue 3ajiaum —
BbIZesieHne MHeHui (Opinion Mining) 1 aHa/ M3 TOHAJIBHOCTY TEKCTOB
(Sentiment Analysis) [17], nmpuBrekaromue BHEMaHKE BCe DOIBITETO THUCIIA
uccejioBaresieil B Cujly CBoeil akTyaJibHOCTH. B 11epBoii 3a1a4e HpOuCXOoAuT 110-
nck (B 6s10rax, opyMax, MHTEpHET-MArasuHax U 1p.) MHEHUH noJb3oBaTeseil
0 TOBapax M JAPYTUX OOBEKTaX, a TaKyKe MPOU3BOJAUTCS AHAJN3 ITUX MHEHWA.
Bropast 3aja4a 6jiM3Ka K KJIaCCUUIECKO 3a/iaue KOHTEHT-aHaJI1u3a TeKCTOB Mac-
COBOII KOMMYHHUKAIINK, B Hell OIIEHUBAETCA 00Iasl TOHAJHLHOCTD BbICKA3bIBAHUIA
1 TEKCTa, B LIEJIOM.

Emé oxna npukiagHas 3ajada, KOTopas BO3HUKJA Oojee 50 JjieT Haza
U pa3BUTUE KOTOPOW CTUMYJIUPOBAJO IosiBjeHue cetu VHTEpHeT, — 3TO IIO/I-
aep:kka auaJgiora Ha Ef. Panee sta 3aymaua gare Bcero pemajach B paMKax
KaKoi-1n00 MH(MOPMAIIMOHHO! CUCTEeMbI, B YACTHOCTH, JIJIsT 0OPADOTKHU 3aIIPO-
coB Ha E{ Kk cnenumasuzupoBanHoii Oaze JAHHBIX — B 9TOM CJlydae si3blK 3a-
IPOCOB JIOCTATOYHO OrPaHUYeH (JEKCHIECKH W MPAMMATHIECKH] ), YTO TO3BOJIsI-
eT HUCIOJIL30BATh YIIPOIIEHHbIE METO/a aHaJM3a BOIPOCOB, 8 OTBETHI CTPOUTH
1o 1abjonaM. B Hacrosiuit MOMeHT Bce OoJiee IIMPOKOE PacIpoCTpaHeHue B
Wurephere mosydaior 9aT-00THI, 110/|/IepXKUBalOIKe Oecejly ¢ 4eJIOBEKOM Ha,
HEKOTOPYIO TEMY W SIBJISIOIIMECs] HACJAeJHUKAMHU M3BeCTHOH cucrembl ELIZA
(paspaborannoii B obsacrn VI B 70 rr.). OdeBujHblii ycrex smoro Hampas-
JIEHUsI B TOM, UTO TOSIBUIUCH IPOIPAMMBI (HAIPUMED, MTPOrpaMMa-cobece THIK
«Eprennii ['yemany ), KOTOpbIe TPOXOAT U3BECTHBIN TecT ThiopuHTa.

CoBepIIeHHO MHOEe [PUKJIAJIHOE HAIPaBJIEHHE, KOTOPOE Pa3BUBAETCS XO-
TsI ¥ MeJIJIEHHO, HO yCTOWYMBO — 9TO aBTOMATH3alius IIOATOTOBKHN U Pe-
JakTupoBaHud TekcToB Ha B, OnanuMmu 3 nepBbIX JTOCTHXKEHWH B 9TOM Ha-
IpaB/IeHnK ObLIK IPOIPAMMBbl aBTOMATUIECKOIO OIIPeIeIeHIs IEPEHOCOB CJIOB U
nporpaMMbl opdorpaduieckoil TpoBepKu TeKCTa (CIesIephl, UIH aBTOKOPPEeK-
topsi). IIpoBepka opdorpaduu yxe jaBHO peaju3oBaHa B KOMMEDUYECKUX CH-

CT€MaX, BbIABJIAIOTCA TaK>KeE€ JJOCTATOYHO YaCTOTHbLIE CUHTAKCHUYECKUNE OIMOKM
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(HampuMep, OMUOKE COTVIACOBaHUS CJIOB). B TO e BpeMms B aBTOKOPPEKTOPax
II0Ka He peajiM30BaHO paclo3HaBaHue 00Jiee CJIOXKHBIX OIIUOOK, B YaCTHOCTH,
HEIIPABUJILHOE YIIOTPEOJICHUE HPEJJIONOB U JIEKCHIECKUE OIIMOKM, BO3HUKAI)-
Ie B pe3ysibrare onedaToK (npasky BMECTO Cnpacky) Wil HEBEPHOIO UCIOJIb-
30BaHUsI CXOXKKX CJIOB (HAIPUMED, 6€C060T BMECTO 6ecomuiil). B coBpeMeHHbIX
uccaenopannsax KJI pazpadbarbiBaroTcs METOIbI aBTOMATU3UPOBAHHOIO BhISIBJIC-
HUsI U UCIPABJIEHUS MOJOOHBIX OIIMOOK Ha OCHOBE CTATHCTUKU BCTPEUAEMOCTH
CJIOB ¥ ciioBocoueTanuit [22).

Emé oxnoit npukiajgHoit 3ajaueil siBjisieTcss 00y4YeHUe ecTeCTBEHHO-
MYy $3BIKY, B PaMKaX 3TOT0O HAMPABJIEHUsT CO3IAI0TCS KOMITHIOTEPHBIE CHCTE-
MBI, TIOJIJIEPKUBAOTIIE U3YIEHUE OTIEIBHBIX ACTIEKTOB (MOPMOJIOTHT, JIEKCUKH,
CHHTAKCHUCA) SI3bIKa — AHTJIHICKOrO, PYCCKOTO U Jp. (MOM00HBIE CHCTEMbI MOXK-
no naiitu B Unrepuere). PazpabarbiBaiorcst Takke MHOMOMYKIMOHAJbHBIE KOM-
MBIOTEPHBIE CJIOBAPHU, HE MMEOIINe TeKCTOBhIX aHAJOIOB U OPUEHTHPOBAHHBIE
Ha IIUPOKUI KPYT [OJb30BaTe ell, HallpuMep, CJIOBapb COUETAEMOCTH CJIOB PYC-
ckoro si3bika KpoceJlekcuka [26], monmosHurebHO MpeocTaBIsionuil cipaBKu
110 CUHOHUMAaM, aHTOHUMAM H JIPYTUM CMBICJIOBBIM CBSI3SIM CJIOB.

Cuteptytoniiee npuKJIaHOE HAIIPABJIEHNE, KOTOPOE CTOUT YIIOMSIHYTh — 3TO
aBroMaTu4deckas rermeparms tekcros va ES [2]. B npunnune, sty 3amauy
MOXKHO CUUTATD II0J[3a/1a4eil y2Ke pacCMOTPEHHOI BhIIIE 3a,/1a91 MAlIXHHOIO I1e-
peBojia, OJIHAKO B paMKaX HaIIPaBJIEHUs €CTh psiJl crelruduaecKux 3aa4. Takoit
3aJlaveil SIBJISIETC MHOTOSI3IKOBAsSI T'€HEPAIKs, T. €. aBTOMATUICCKOE TOCTPOE-
HUE Cpa3y Ha HECKOJIbKUX SI3bIKAaX CIeNUaJIbHbIX JOKYMEHTOB — ITaTeHTHBIX
dopMyJ1, MHCTPYKINI IO IKCIIyaTAIlNA TeXHUIECKUX MBJETUH NN MPOrpaM-
MHBIX CHCTEM, UCXOJid U3 UX (POPMaJIbHOM crienuuKaIimm.

AKTHBHO pa3BUBAIOIIMMCS HAIPaBJICHHEM SIBJISIETCS PAacIO3HaBaHUE U
cuHTe3 3By4vamieii peun. HeuszbexxHo Bo3HuKaONME OIMOKY PACIIO3HABAHMS
UCITPABJISIOTCS aBTOMATHICCKMMHU METOIaMHU Ha OCHOBE cjoBapeil m MopdoJio-

TMYECKUX MO,ZI;eJIefI, TaK2>Ke ITPpUMEHAETCA MalllTMHHOE 06yquHe.
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1.3 CiaoXKHoCTH MOIEJIMPOBAHNSA €CTECTBEHHOIO

A3bIKA

Caoxnoctb MonenupoBanns B KJI ceazana ¢ tem, uro EL — OGosbimnast
OTKPbITasi MHOI'OYPOBHEBasi CUCTEMa, 3HAKOB, BO3HUKINAS JIjisi 0OMeHa nHMOP-
Maluei B Iporecce MpaKTHIeCKOn JIesiTeIbHOCTH 9eJI0BEKa, W MTOCTOSTHHO W3Me-
HSIFOIIAsICST B CBA3M € 9TO# jiesiresibHocTbio [32) [35].

Texcr na ES cocraBien u3 orfefbHBIX €UHUIL (3HAKOB), U BO3MOXKHO
HECKOJIBKO CIIOCOOOB pa3OueHust (UIeHEHNsT) TeKCTa Ha eJIUHUIIBI, OTHOC IO ST
K Pa3HbIM YPOBHSIM.

Ob1enpusHaHo CylecTBOBaHUE Cielylonux yposueii [32:

® YPOBEHD MPEJIOKEHNIT (BhICKA3bIBAHNUI) — CMHTAKCUYIECKUI yPOBEHD;
® YPOBEHD CJIOB (CI0BOGOPM — CJIOB B OMPEJIETEHHON TPAMMATHIECKOH (hop-

Me, HAIIPUMED, pyuka, dpyoicholi) — MopdoIornIecKuii ypOBEeHb;

e yposeHb GoHeM (OTJEJIbHBIX 3BYKOB, € MOMOIIBI0 KOTOPHIX (GOPMHUPYIOTCS

M PA3nIaores cyioBa) — (POHOJIOTUIECKUI YPOBEHbD.

DoHOJIOrMYeCKI# YPOBEHD BbIJICJISIETCS JIJIsi YCTHOW pedu, a Jijisi THChbMEeH-
HbBIX TEKCTOB B sI3bIKaX ¢ ajipaBUTHBIM CIIOCOOOM 3aIick (B 9aCTHOCTH, B €BPO-
MeficKMX A3bIKaxX) OH COOTBETCTBYET YPOBHIO CUMBOJIOB ((boHEMbI TPHOJIH3H-
TEJLHO COOTBETCTBYIOT OyKBaM asipaBuTa).

YPpOBHH, TIO CYTH, €CTh MOACHCTEMbI 0bImeli cucrembl B4 (B3anmocszan-
HbI€, HO B JIOCTATOYHON CTENEeHN aBTOHOMHbIE), 1 B HUX CAMUX MOT'YT ObITh Bbi-
JIeJIeHbI ojicucTeMbl. Tak, MOpGOIOrnIecKuil ypoBeHb BKJIIOYAET TaKKe TMO/I-
ypoBeHb MopdeM. Mopdema — 510 MUHUMAaJIbHAS 3HaYalllas 9acTh CJIOBA
(kopenb, mpucraBka, cyhduke, OKOHIAHUE, TOCTHUKCE).

Bompoc o KoauuecTBe ypoBHER M UX HepedHe B JUHIBUCTUKE JI0 CHUX IIOP
OCTaeTCsi OTKPBITBIM. KakK OT/e/bHbIE MOXKEeT ObITh BbIJEICH JIEKCHYECKU
YyPOBeHb — ypOBeHb JiekceM. JIekceMa — 970 CJI0BO, KaK COBOKYITHOCTH BCEX
ero KOHKPETHBIX TPAMMATHICCKUX (GopM (K MIPUMEDY, JIEKCEMY Aucm 00pa3yoT
dbopmbl aucm, aucma, aucmy, sucmom). Todnee, JekceMa — ceMaHTHICCKUIL
uHBapuaHT Beex cjioBodopm. B rekcre Berpeuaiorcst cJioBoOPMBI (Jiekce-
MBI B orpejiesienHoii dhopme), a B cioBape ESl — siekcembl, Tounee, B cioBape

3allUCbhIBa€TCA KaHOHNYCCKaA C.HOBO(l)OpMa JIEKCEMbI, Ha3bIBaeMasd TaK>Ke JIeM-
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MO (HampuMmep, Jist CyIeCTBUTENbHBIX 9TO (GOpPMa UMEHUTETHHOTO MaJeKa
eJIMHCTBEHHOTO THUCJIA: AUCTN).

B paMKax CHHTAKCHYECKOI'O YPOBHSI MOXKET ObIThb BbIJICJICH IIOIYPOBEHD
CJIOBOCOYETAHUMA — CHHTAKCHYECKU CBSI3aHHBIX IPYIN CJIoB (6udea aec, cu-
null wap), ¥ HaJypOBEHb CJIOXKHOTO CHHTAKCUYECKOTO IEJIOTO, KOTOPO-
My HOPHMEpPHO COOTBETCTBYeT ab3al] Tekcra. CJoyKHOEe CHHTAKCHIECKOE IeJI0e,
nan cBepxX@pa30oBoe €AUMHCTBO — 3TO IOCJIEI0BATEILHOCTD MIPEIJIOKEHUIT
(BbICKa3bIBAHUIT ), 00'bEJIMHEHHBIX CMbICJIOM U JIEKCHMKO-IPAMMATHICCKUMH CPE/I-
creamu [35]. K rakum cpejcrBaM OTHOCSTCS B 1IEPBYIO OYEpEJib JIEKCUUECKHE
MOBTOPHI 1 aHA(OPUUIECKUE CCHIJIKM — CCHIJIKN Ha, MPEJIITECTBYIONNE CJI0BA,
TEKCTA, PEATU3YeMble TIPU TIOMOITU MECTOMMEHHU{ 1 MECTOUMEHHBIX CJIOB (0,
amom, mam gce u T. I1.).

Hepapxust ypoBHE# HPOSIBJISIETCS B TOM, 9TO €JIMHUIILI 00Jiee BBICOKOTO
VDOBHsI PA3JIOKUMbI Ha eJnHMUIbI 6os1ee HU3KOro (Hampumep, cioBoOPMbI Ha,
Mopdbl); GoJiee BBICOKHH YPOBEHB B OOJIBINOI CTEEeHH OOYCJIABIMBACT Opra-
HU3AIAI0 HUXKEJIEXKAIEro YPOBHsS — TaK, CUHTAKCHYIECKasl CTPYKTYpa IIPe/i-
JIOXKEHUSI B 3HAUUTE]LHONR Mepe ONpeessieT, KaKhe JOJXKHBI OLITh BLIOpAHDI
CJIOBODOPMBI.

MOKHO TaksKe rOBOPUTH elié 06 0JIHOM ypoBHE — ypPOBHE auckypca [35],
110]T KOTOPBIM IOHUMAETCS CBSI3HBINA TEKCT B €r0 KOMMYHUKATHBHON HAIIPABJICH-
Hoctr. [log IMCKypcoM MOHMMAETCS MOCJIEIOBATEILHOCTD B3aMMOCBI3AHHBIX
JIDYT C JIPYI'OM 1IpeJIJIOKEeHUH TekcTa, 00J1a1atomas olpeeJIeHHON CMbICJIOBOM
IIEJIOCTHOCTHIO, 38 CUYET 9ero OH BBITMOJIHSIET ONPEJIEICHHYIO MParMaTiIecKyo
3a/1a9y. Bo MHOMMX THIIaxX CBSI3HBIX TEKCTOB MPOSIBJISIETCST TPAIUIIMOHHAS CXe-
MaTnveckas (AUCKYPCUBHAS ) CTPYKTYPa, OPraHu3yolas ux obIree copeprKa-
HUe, HAIPUMED, OMPEeIEIeHHYI0 CTPYKTYPY UMEIOT OMUCAHUS CJIOMKHBIX TeXHIU-
YECKUX CUCTEM, ITaTeHTHBIC (DOPMYJIbl, HAyIHBIE CTATHU, JICJIOBbIE TUCHMa U JIP.

OcobbiM stBJISIETCST BOTPOC 00 YPOBHE CEMAHTHUKU. B npuHIMIE, CMBICIT
eCTh BCIOLLY, TJIe €CTh 3HAKOBBIE CJIMHUIIBI A3bIKa (MOPQEMBI, CI0Ba, MPEJIONKEe-
uust). [logrBepxkieHneM caMOCTOSTETBHOCTH YPOBHST CEMAHTUKY CIUTACTCS TO,
YTO YEJOBEK OOBLITHO 3aIMOMIHAET CMbBIC] BLICKA3BIBAHUSI, & HE er0 KOHKPETHYIO
sI3BIKOBYI0 (bopmy. Jlo cux 1op He sicHa OpraHu3aliisi 9TOr0 yPOBHSI, MPEIo/ia-

raeTcs, 4YTO CylIeCTBYeT YHUBEPCAJIbHBIIH HAOOD 3JIEMEHTAPHBIX CEMAHTHICCKUX
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e/IMHUT] (HA3BIBAEMbIX CEMAMM), IPUMEPHO 2 THICAYH, IIPH MOMOIIH KOTOPBIX
MO>KHO BBIPA3UTh CMBICJI JIFOOOTI'O BbICKA3bIBAHMSI.

Kpome muoroyposaesoctu cucrembl B4 ciioxKHOCTD €10 MOE/IMpPOBaHMs
CBsI3aHA C MOCTOSIHHO MPOUCKOJSIIMME B HEM M3MEHEHUsIMU (4TO BIIOJIHE OIILy-
THMO TI0 MPOIIECTBUM OJHOINO-JIBYX Jecsituiiernii). V3menennsi kacarorces He
TOJIBKO CJIOBAPHOTO 3allaca si3biKa (HOBBIE CJIOBA U HOBBIE CMBIC/IBI CTAPBIX ), HO
TaK»Ke CHHTaKcuca, MopdoJioruu u (poHetuku. Kax ciencrsue, NpUHITUINATID-
HO HEBO3MOXKHO €JIMHOXK/Ibl paspaborarb (popMajibHYIO MOJIe/Ib KOHKPETHOI'O
Ef u nocrpouTh cOOTBETCTBYIOMMI JIMHIBUCTUIECKUI TIpoliieccop. Tpebyercst
MIOCTOSTHHOE TIONOJIHEHWEe 3HAHWI O sI3bIKe Ha BCEX ero YPOBHSIX W KOPPEKIHs
CYIIIECTBYIOIUAX MOJIE/IE.

OIHUM U3 CHAEJCTBUIl JIOJTON0 UCTOPUUECKOro pa3putusa Ef aBisercs
HECTAHIAPTHAS COYETAEMOCTh (CMHTAKTHKA) €JIMHUIL HA KAXKJ[OM YPOBHE si3bi-
Ka. B orymmame or nekycerBeHHbIX (DOPMAJIbHBIX S3BIKOB (SI3bIKOB JIOTHKH, sI3bi-
KOB IPOIPAMMEPOBAHHUS), B KOTOPBIX COYETACMOCTb 3HAKOB JINKTYETCS UX Ce-
MAaHTHKOI 1 MOXKeT ObITh 3aUKCUPOBAHA CHHTAKCUICCKH (TDAMMATHIECKH ), B
ECTECTBEHHBIX S3bIKaX COCIUHEHHE CJIOB B MPEJIOYKEHUAX JINIIh YaCTHIHO MO-
»KeT ObITh OIMCaHa 3aKOHAMU I'paMMaTUKK. B J11000M si3biKe J0CTaTOTHO MHOI'O
rpaMMaTUYeCKH PABUJILHBIX COUETAHUI PeabHO He yIOoTPeOJIsIeTcs, Hallpu-
Mep, B PYCCKOM $I3bIK€ YIIOTPEOUTEJIbHBIM COUCTAHUEM SIBJIACTCA kpenkull “ail,
HO HE mavicesnl wal (KaK B aHIIMHCKOM Strong tea).

OjiHo#t u3 caMbix OOJIBINUX CJIOKHOCTEH 1Tpu 00paboTke TekcroB Ha KA
SIBJISICTCSL HEOJ[HO3HAUHOCTH (MHONO3HAYHOCTD) €r0 €JIMHUIL, TIPOsBIISIOIIASCS
Ha BCEX €r0 YPOBHSIX, UTO BBIPAXKAETCsl B SIBJICHUSX IOJUCEMWH, OMOHUMMUM,
CUHOHUMMUM.

Ilomucemus — Haau4ne y oHON €TMHUIBI A3bIKa, HECKOJTBKIX CBA3AHHDBIX
Mex, 1y cobOil 3HaueHuil, B 4aCTHOCTH, HOJUCEMUS CJIOB, HAIIPUMED: 3eMAA —
cylia, 1o4YBa, KOHKpeTHas 1iaHera. CMHOHUMMS — II0JIHOE MJIM YACTUIHOE
COBTIaJICHNE 3HAYCHUI Pa3HBIX €JUHUIL, HAIIPUMEDP: CAHOHUMUSI CJIOB: He200AT U
nodaey, CAHOHUMUSI TPUCTABOK (MOPMOB) npe- u nepe- (npexpacuvit, nepeco-
wud). OMOHUMUS — COBIaJICHUE 1O (DOPME JIBYX PA3HBIX MO CMBICITY €JTHHUIL
(B OTUIMYME OT TOJIMCEMEU HET CMbICJIOBOM CBSI3U MEXK /Ly COBIIABIIMMU 11O (pOpME

e,ZLI/IHI/ILIaMI/I). Paziuuator ciejytomnie BUIbl OMOHUMKMN.
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e JlekcuiecKasi OMOHUMHUS O3HATAECT OJIMHAKOBO 3BYUAINE U [THAIIY IHECS
CJIOBa, HE MMEIOIIHe OOINUX 3JIEMEHTOB CMBIC/IA, HAIIPUMED, POXHCa — JIATIO
1 BuUJI, OOJIE3HHA.

e Mopdonorngeckass OMOHUMUSA — COBIIaJieHUE (POPM OJIHOI'O U TOI'O XKe
cjioBa (JIeKceMbl ), Hapumep, cJaoBodopMa Kapandaus COOTBETCTBYET MMe-
HUTEJTHHOMY ¥ BUHUTEJILHOMY IaJI€KaM.

e JIekcuko-mopdosorndeckas OMOHUMES (HanbOosee TacThIil BHT) BO3-
HUKAET IIPU COBIAJIEHUU CJIOBOOPM JIBYX Pa3HbIX JIEKCEM, HallpUMep,
CMuUT — JiBa OMOHMMA: TJIaTOJl B €JMHCTBEHHOM YHCJIE€ MY>KCKOT'O POJa 1
CYIIECTBUTEIHLHOE B €MHCTBEHHOM YHUCJIE, MMEHUTEIHLHOM Tajiexe.

e CuHTAKCHMYeCKasdg OMOHUMUS O3HAYAET HEOJHO3HATHOCTDL CHHTAKCHUIE-
CKO#i CTPYKTYpPbI, UTO TPHUBOJUT K HECKOJBLKHM uHTeprpertanusam: Cmy-
dermuv, u3 Munckxa noexaru 6 Mocksy, Flying planes can be dangerous

(u3BecTHBI prMep XOMCKOTO) U JIp.

1.4 O01mmme 3Tanbl 1 MOIYJAN 0OpabOTKM TEKCTOB

Caoxnoctb dpopmasibHOro onucanus K4 u ero obpaboTku BejeT K pas3ou-
CHUIO 9TOTO MPOIECCa Ha OTAEILHBIE 9TAIBI, COOTBETCTBYIONINE YPOBHSIM SI3bI-
Ka. BOJIBIIMHCTBO COBPEMEHHBIX JIMHIBUCTHIECKUX IPOIECCOPOB OTHOCATCS K
MOJIyJIbHOMY THIly, B KOTOPOM KaKJIOMY YPOBHIO/JTally aHajn3a WJU CUHTEe-
38 TEKCTa COOTBETCTBYET OTIEJbHBLIN MOJYJbL Iporeccopa. B ciyuae anmanuza
TeKCTa OTJeabHbIe Moayan JIII BeIMOTHAIOT:

e rpacdeMaTuYECKUi aHAJN3 (CETMEHTAINS ), T. €. BbIJCICHUE B TEKCTE
peJIoKeHuit 1 c10BoOPM, TOUHEEe TOKEHOB (T. K. B TE€KCTE MOTYT ObITh
HE TOJIbKO CJIOBA) — TIEPEX0J] OT CHMBOJIOB K CJIOBAM;

e Mopdonorngeckuii aHaJAN3 — IIepexoji OT CJI0BOMOPM K UX JeMMaM
(ctoBapHBIM (bOpMaM JIEKCEM) WM OCHOBAM (SIICPHBIM YaCTsIM CJIOBA, 34
BbIYETOM CJIOBOU3MEHUTEbHBIX MOPGhEM );

e CuHTaKCMYEeCKUiA aHAJIN3 — BbIsIBJICHUE CUHTAKCUICCKUX CBsI3eil CJIOB

" TPAMMATUYECKON CTPYKTYPHI MPEJIJIOKEeHNI;
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e CeMaHTHMYECKUl 1 ITparMaTUYeCKNil aHAJIN3, [IPU KOTOPOM OIIpejie-
JISIeTCsI CMBICT (PPa3 U COOTBETCTBYIOIIAs PEAKIINSI CUCTEMbI, B paMKaX KO-

rTopoit paboraer JIII.

Takum 00pa30M, JIMHIBUCTUIECKWH TTPOIECCOP MOXKHO PACCMATPUBATH KaK
MHOTO3TAIHBII TPeodpas3oBaTeIh, MEPEBOISAIINI B CIydae aHaJIN3a TEKCTa KaXK-
JI0€ €ro IpeJJIoKeHne BO BHYTpeHHee MpeJICTaBIeHe ero CMbIC/a 1 HaoOOpOT
B CJIydae CHHTE3a.

Bo3MOXKHBI pa3Hble CXeMbl O0beIMHEHNST U B3aUMOJICHCTBIST MO/LyJIeil pac-
CMOTPEHHBIX ITAMOB, OJHAKO OTJEJbHbIE YPOBHU — MOPQOJIOTHs, CHHTAKCHC
U CeMaHTHKa OOBLIYHO 0OpabaThIBalOTCsS pa3HbIMU MexaHmsmamu. IIpu perre-
HUU HEKOTOPBIX MPUKJIAJIHBIX 33Jad MOXKHO OOOWTHCH 0e3 TpejcTaB/IeHUs B
MPOIECCOPE BCEX HTANOB/ypOBHEl (K MpUMEpPY, B PAHHUX SKCIEPUMEHTATbHBIX
nporpammax KJI obpabarbiBaeMbie TEKCTbl OTHOCUJIMCH K OY€Hb Y3KUM I1PO-
OJieMHBIM 00JIACTSIM C OIPAHUYEHHBIM HabOOPOM CJIOB, TakK YTO HE TPeDOBAJICS
MOPMOJIOrnIeCKHil U CUHTaAKCHICCKUit aHang).

Monymun MopoJIOrTIecKoro anaan3a cJoBOMOPM PasnydaroTCsI B OCHOB-

HOM IIO CJIEAYIOIIUM ITapaMeTpaM:

® pe3yiibTarTy paboThl — JIEMMa, MJIM OCHOBa C HaOOPOM MOP(]OJIOIMIeCKrX
XapaKTepucTUK (Pojl, YUCII0, Majex, B, JIUIO W T.II.) 3aJaHHON CJIOBO-
¢dopMBbI;

® MEeTOJY aHaJU3a — C OMOPOil Ha CJIOBAPH CJIOBOMOPM sA3bIKA WM HA CJIOBAPh
OCHOB, JI0O ke DeccjioBapHbIil METOI;

® BO3MOXKHOCTU 00pabOTKM CJIOBOPOPMBI JIEKCEMbI, HE BKJIIOYEHHON B CJIO-

Baph.

[Ipu MopdoJIOruIecKoM CHUHTE3€ UCXOJIHBIMU JIAHHBIMH SBJISIIOTCS JIEKCEe-
Ma U KOHKpeTHbIe MOP(OJOrHIeCKre XapaKTePUCTUKK 3aIIPAIInBAEMOil CJI0BO-
¢dOpMBbI JTAHHOM JIEKCEMbI, BOBMOXKEH 1 3aIIPOC Ha, CUHTE3 BeeX POpM 3a1aHHO
JIeKCeMbl (TaK Ha3blBAeMOil MapaaurMbl c10Ba). Pesynbrar kak MopdhoJori-
YeCKOro aHaJin3a, TaK U CUHTE3a B O0IEeM ciIydae Heo[HO3HAUYEH.

Jlst peasu3aiuy CHHTaKCHIecKoro aTana B pamkax KJI npejioxeHo 60J1b-
1I0€ YKCJI0 PA3HBIX MJIEH U METOJ0B, OTJIMYAIOIUXCS CIIOCODOM OIMCAHUST CHUH-
TAKCUCA SI3bIKa, CIIOCOOOM HKCIIOJIL30BaHMs 3TON MH(OPMAIMU 1IPU aHAJIN3e

nJjan CHUHTE3€C Hpe,Z[.HO}KeHI/II'/JI, a TaK»Ke CII0CODOM npeacraBjeansd CHHTaKCUYe-
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CKOIi cTpYKTYpbI ipejioxkenus [5]. MoKHO BbIJICIUTH TPU OCHOBHBIX TOJXO/A
reHepaTUBHbBIA IOJIXO0J, BOCXOIAIINNA K HIAESIM MOPOXKIAINuUX rpammaTuk H.
Xomckoro [6]; nopxos, Bocxopsimii Kk ujesim V. MesibuyKka u npejicraBjieHHblit
B siuHructuaeckoi mojesin «Cmbici<Tekers [40], a Takxke 10/1x0/1, B paMKax
KOTOPOI'O JICJIAIOTCS T€ WJIM WHBIE TTONBITKU MPEOJIOJIeTh OIPAHUIYEHUST TIEPBhIX
JIBYX TOJIXOJIOB, B YACTHOCTH, Teopust cuHTakcrmaeckux rpym [30].

B pamkax reHepaTUBHOIO IOJXOJa CHHTAKCUUECKNI aHaJU3 MPOU3BOIIT-
Csl, KakK 1IPaBujio, Ha OCHOBE (POPMaJIbHOW KOHTEKCTHO-CBOOOJIHON I'paMMaTH-
KU, OIKCHIBAOIIEH (PPa3oByI0 CTPYKTYDPY MPEJJIOKEHUSI, UJIK K€ Ha OCHOBE
HEKOTOPOI'O PACHIMPEHUsT KOHTEKCTHO-CBODOJIHOW IrpaMMaThKU. DTU TPaMMa-
TUKH HMCXOJIST U3 IMOCJEe0BATEIbLHOIO JIMHEHHOIO UJICHEHUS IPEJIJIOKEHUs Ha
dbpasbl (pasuaHbIe CIOBOCOUETAHHS) U OTPAYKAIOT MOITOMY OJTHOBPEMEHHO KaK
ero CMHTaKCUYeCKYIO, TaK U JiMHeiHyIo cTpyKTypbl. [lojiydennast B pedyJibra-
Te uepapxuieckas CMHTaKCUYeCKasi CTPYKTypa npejjioxkennss KA onucbiBaercs
JEPEBOM COCTABJIAIOIINX, B JINCThIX KOTOPOI'O HAXOJIATCSA CJIOBA IIPEIJI0XKe-
HUs, [OJJIEPEBbsI COOTBETCTBYIOT BXOJSIIUM B IPEJJIOKEHHE CHHTAKCHICCKIM
KOHCTPYKIUSAM (bpaszam), a JIyr'l BHIPAYKAIOT OTHOIIEHUST BJIOYKEHHsT KOHCTPYK-
nuit. Jlanubiil 110/1X0/1, ObLJI 3HAUUTEJLHO Pa3BUT B Psijie paboT, B 4aCTHOCTH,
B [18].

B pamkKax BTOPOIro IOJIX0Ja JIJIsl IPEJCTaBICHNs] CUHTAKCUIECKO CTPYK-
TYpbl IPEJJIOXKEHUsT UCI0JIb3yeTcs: Dojiee HAIVIsIIHbINA cIocob — JiepeBbd 3a-
BHCUMOCTEMH. B y3iax jiepeBa paciioioKeHbl ¢ioBa NPeJIoKeHus (B KOpHE —
CJIOBO-TIPEJIMKAT, OOBITHO TJIAT0JI-CKA3yeMoe), a KaxKias JIyra jepeBa, CBsi3biBa-
I0111AsT APy y3JI0B, MHTEPIPETUPYETCs KaK CUHTaKCHYecKast MO qIMHUTETbHAS
CBA3b MEXK/ly HUMU, IPUIEM HalIpaBJEHUE CBA3U COOTBETCTBYET HAIIPABJICHUIO
JaxHoi ayru. [TocKOJMbKY IpH 5TOM CHHTAKCHUECKHE CBSI3M CJOB U IMOPSJIOK
CJIOB B IIPEJIJIOXKEHUU OTJICJIEHbI, TO HA OCHOBE JIEPEBLEB MOJUMHEHUS MOI'YT
ObITH OIMCAHBI PA30PBAHHbIE M HEMPOEKTUBHBIE KoHCTPyKiuu [32], mocra-
TOYHO YaCTO BO3HWKAIOIINE B S3bIKAX CO CBOOOJIHBIM TTOPSIJIKOM CJIOB.

JlepeBbsi COCTABJIAIONINX OOJIBIIE MOJXOAT JIJIsi OIUCAHUS SI3bIKOB C XKECT-
KUM IOPSIIKOM CJIOB, TPEJICTABICHNAE C X OMOIIHIO0 PA30PBAHHBIX U HEIIPOEK-
TUBHBIX KOHCTPYKIMI TpedyeT paciimpeHus UCIOJIb3yeMOro 'paMMaThYeCcKOro

dopmasimama. 3aTo B paMKax 9TOr0 Mojxoja 00jee ecTeCTBEHHO OMMCHIBAIOT-
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Cs1 KOHCTPYKITUH ¢ HEIOIINHATELHBIMI OTHOIIEeHUsIMI. B TO 2Ke Bpemst o01iast
TPYAHOCTD JIJIE OOOUX IOJIXOJIOB — IPEJICTaBJICHIE OJHOPOIHBIX UJIEHOB IPE/I-
JIOXKEHUS.

CuHTaKCHIEeCKNe MOJIEJTM BO BCEX OMUCAHHBIX MOJIX0JaX MBITAIOTCS yIeCTh
OTrpaHWYeHWs, HAKJIAJIbIBAEMbIe Ha COEJUHEHWE sI3bIKOBBIX EIWHWIL B PEUH,
U 9TOM TaK WK WHAYE UCIOJb3YeTcs HoHsTHe BajenTHocTu [35)]. Basent-
HOCTh — 3TO CIIOCOOHOCTDL CJIOBA WJIU JIPYTO#l €JIMHUIBI SI3bIKA MPUCOSTUHSITH
JIDyTHE €JIMHUIIBI OIPEJICJIEHHBIM CHUHTAKCUYECKUM CIIOCOOOM; aKTAHT — 3TO
CJIOBO WJIM CHHTAKCHYIeCKasi KOHCTPYKIUST, 3aTOJIHSIIOIAs 9Ty BaJeHTHOCTH. Ha-
pUMep, PYCCKWiI Tyiaroj nepedams WMeeT TPHU OCHOBHBIE BaJEHTHOCTH, KO-
TOPBIE MOXKHO BBIPA3UTDH CJIEIYIOIIIMHI BOIPOCUTEILHBIMEI CJIOBAMU: KIMO ¢ Ko-
my? wmo? B paMKax reHepaTHBHOTO MOJX0/Ia BAJEHTHOCTH CJIOB (TIPEXKIe BCe-
10, TJIAr0JIOB) OIMCHIBAIOTCS IPEMMYIIIECTBEHHO B BUJIE CIEIUabHBIX (DPeiiMoB
(subcategorization frames) [4], a B pamkax 110/1x0/1a, OCHOBAHHOI'O Ha, jiepe-
BbIX 3aBHCHMOCTEHl — KaK MOJIeNN yupasienus [35].

Mojyin CMHTAKCHUeCKOrO aHaJin3a B ODOMX pPACCMOTPEHHBIX IOIXO0/Iax
onupaioTcsa Ha rpaMmaTrukm Ef. Obinee uucio mpaBui rpaMMaTHKU MOXKET
ObITh OT HECKOJIbKMX JIECATKOB JI0 HECKOJbKUX COTEH, B 3aBUCHMOCTHU OT WC-
MOJIB3YEMOTO CJIOBaPsi: 1em 00JIhbIie nHMOPMAIUN TTPEJICTABICHO B CJIOBAPE, TEM
KOpOYe MOKeT ObITh 'paMmMaTiKa 1 Haobopot. Tak, B Mmojienn «Cmbici< TekeT»
[40] yniop nenaercst Ha cioBaph, a He Ha 'PAMMATHKY; B IPUMEHSIEMOM CJIOBAPE
XpaHuTCst MHGPOPMAIKs, OTHOCSIIASICH K PA3HBIM YPOBHSM si3bIKa, B YaCTHOCTH,
O MOJIEJISIX YIPABJICHUST CJIOB ¥ HECTAHIAPTHON COYETAeMOCTH CJIOB.

DTaln CeMaHTUIECKOTO aHaJM3a TEeKCTa HamMeHee MpopaboTaH B pamMKax
KJI. JIng joKaJabHOrO ceMaHTHUYIeCKOTO aHaJu3a, T.e. aHaJn3a MpeIIoXKeHMil
OLLIN MIPEIJIOKEHBI TaK HA3LIBAEMBIE MaJIe’KHbIE TPAMMATHKA U CeMaHTHYe-
ckue magexku (BajenrHocru) [§], Ha Gase KOTOPbIX CEMAHTHKA PEJJIOKEH s
ONUCHIBAETCS Y€PE3 CBSA3M IJIABHOIO CJI0Ba (OOBIYHO IJIAroJa) ¢ ero CeMaHTH-
JeCKMMU aKTaHTaMW, T.e. depe3 ceMaHThdeckne majexku. Hampuwmep, riaros
nepedams OMUCHIBACTCS CEMAHTHIECKUMIE TTaJieskaMu datowjezo (arenca), adpe-
cama 1 obsexma nepedavu. Vcnonan3ys Tepmunosoruio N, coBoKymHOCTH ce-

MAHTHUYECKUX 11aJIe2Keil 4aCTO HAa3bIBal0T CEMAaHTUIECKUM (ppeiiMoM, Ol11Chi-
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BAIOIIMM COOTBETCTBYIOIIYIO CATYAIHUIO (B HCIOJB3YEMOM [TPUMEpE — CUTYAIHsI
nepesiaty).

st npejcraBienust CeMaHTUKKM BCEIO TEKCTa 00bIYHO UCHOJIL3YIOTCH JIBa
dbopmasnzma (0ba onu jerasnbHo onucanbl B pamkax U [37]):

e (HOpMyJIbI UCUKUCICHHS PEIUKATOB, BbIPasKaloOIIne CBOMCTBA, COCTOSIHUSI,
IIPOIIECCHI, JICHCTBUS U OTHOIICHUSI;

® CEMAHTUYECKUE CETH — PasMedYeHHbIE I'Padbl, B KOTOPLIX BEPIIMHLI COOT-
BETCTBYIOT MOHATUAM, & JYI'M — OTHOIICHUSIM ME¥KJly HUMMU.

Mausio uccnenosan B KJI ypoBenb mparMaTuku # JUCKypca, K KOTOPOMY
aHAJIM3 TEKCT B IeJOM. B 0CHOBHOM pa3paboTaHbl METOJbI aHAIM3a JIOKAJL-
HOI CBSI3BHOCTH TEKCTa, B IIEPBYIO 0UEPE/ib, Pasdpelienne anahOpPUIeCKUX CCbl-
jok [15]. Cpeuu pabor, ujen KOTOPHIX BCE Hallle IPUMEHSIIOTCs, CIe/yeT yKa-
3aTh Teopuio puropuueckux crpykryp [14]; B pabore [38] npeioxkena mMojen
CUHTE3a, JINCKYPCUBHOI CTPYKTYPbI OMUCATEILHBIX TEKCTOB.

Vcnonb3yemble B KOMIIBIOTEPHON JIMHIBUCTHKE Mojen Ef oObraHO cTpo-
ATCS ¢ YUETOM JIMHI'BUCTUYCCKMX TEOPUH M MOJEJIEH; BbILICJUM OCOOCHHOCTH
nmenno mogeseit KJT [4]:

e (HOpMAJILHOCTD U, B KOHEUHOM CYETe, aJrOPUTMU3UPYEMOCTD;

e GyHKINOHAIBLHOCTE (BOCIpousBeieHre (YHKIU sI3bIKa KaK «IepHOTO
SIIIUKa», 0€3 IIOCTPOCHU TOYHONH MOJIEJU CUHTE3a ¥ aHAJIN3a, PEUd YeJI0Be-
KOM );

® 0OII0pa HA, JIMHI'BUCTUYECKUE PECYPCDL;

® SKCIIepUMEHTaIbHAas 000CHOBAHHOCTD, IIPE/IIOJIArAIOAA TECTUPOBAHIE MO-

JeJIN Ha Pa3HbIX TEKCTaX.

1.5 JluHrBucrmyeckme pecypchl: HOCTPOEHUE U IIPu-

MeHneHnme

Paspaborka u npumMeHeH#e JUHIBUCTUICCKUX IIPOIIECCOPOB OIIMPAETCs Ha,
UCIOJIb30BAHUE TE€X UJIM UHBIX JIMHIBUCTUUECKUX PECYPCOB: JIEKCUIECKUX (CJ10-
BapPHBIX) M TEKCTOBBIX. K JIEKCHUIECKUM PecypcaM OTHOCITCS CJIOBAPHU, Te3ay-

pPyChI, OHTOJIOTUH.
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CroBapu BJISIIOTCA HamboJiee TPAJUITMOHHONR (POPMOIL IIpejCcTaBIeHUs
JIEKCHIECKON WHGOPMAIUN; OHU PA3JUUIAIOTCA CBOUMHU eJIUHUANAMU (OOBITHO
CJIOBA WM CJOBOCOUYETAHUs! ), CTPYKTYPOIl, OXBATOM JIEKCUKHU (CJIOBAPU TEPMU-
HOB KOHKDETHO# 11po0JIeMHOM 00J1acTh, cjaoBapu 00Iel JIEKCUKK, CJA0BAPU CH-
HOHWMOB WJIM TTADOHUMOB U T.I1.). EjuHuIA cloBapsi Ha3biBaeTcsi CJIOBAPHOM
cTaTbeil, B Heil npejcTapisercsd nHdopMalus o Jekceme. JIeKkcuiecKne oMo-
HUMBI OOBIYHO IIPEJICTABJISIOTCS B PA3HBIX CJIOBAPHBIX CTAThSIX.

K Jsiekcndeckum pecypcam oTHOCATCS 0a3bl CJIOBOCOYETAHUMN, B KOTOPbBIE
oTOMpAIOTCs HanbOJIee TUITMIHBIE CJIOBOCOUETAHUSI KOHKPETHOIO sI3bIKa. 1aKast
0a3a CJIOBOCOYETAHMIT PYCCKOTO si3bIKa (6oJee MUJIMOHA €IMHMUI]) COCTABJISET
spo cuctembl KpoceJlekcnka [26].

Bojee clIOXHBIME BHJAMHU JIEKCUUECKUX PECYPCOB SBJSIOTCS Te3aypy-
Cbl U OHTOJIOTMHU. T€3aypyc — 3TO CEeMaHTHUUIECKHUIl CJIOBapb, T.€. CJIOBaPb,
B KOTOPOM IIPEJICTABIEHBI CMbBICJOBBIE CBSI3M CJIOB — CHHOHMMHYECKHE, OT-
worerust Porn-Buy (wnorma maseiBaembie orrormerueM Boime-Huke), Hacro-
[lesoe, accomumaruu. B KadecTBe XapaKTEpHOIO IHpHUMepa MOXKHO IIPUBECTH
nH(MOPMAIIMOHHO-TTIONCKOBRIH Te3aypyc PyTes st pycckoro si3bika, OXBaTbI-
BAIOIIErO ODIIECTBEHHO-OJIUTHIECKYIO JieKeuKy [36].

C nousitnem Tezaypyca TecHO cBsi3aHO nousitue onrojoruu [11]. Ouroso-
I'isi — HAOOp IOHATHI, CYIITHOCTE Ollpe ieJIeHHON 00J1acTy 3HAHUN, OPUEHTHPO-
BaHHBII Ha MHOTOKpPATHOE UCIOJIL30BAHUE JJIsI PA3JIUIHBLIX 3a1ad. OHTOJIOrun
MOI'YyT CO3J/ilaBaThCsi Ha 6a3e CyIIECTBYIONIEH B A3bIKE JIEKCUKH — B 9TOM CJIydae
OHM Ha3bIBAIOTCsl JIMHTBUCTUYIE€CKUMMU.

[Toj00mHO# MUHrBHCTHYECKON oHTONOTHEl cunmTaercs cucrema WordNet
[21] — DOJIBIIION JIEKCUUECKUIT pecypc, B KOTOPOM COOPaHbI CJI0BA aHIVIMICKOIO
sI3bIKA: CYIECTBUTEbHBIE, IIPUIaraTe/bHble, TJIarojibl 1 Hapeuns U IPeJICTaB-
JIEHBI MX CMBICJIOBBIE CBSI3M HECKOJbKUX THUIIOB. Jljisi KaXKJ0if 13 yKa3aHHBIX
qacTeil pedn CJoBa CrPYNIUPOBAHbI B IPYIIIbI CHHOHUMOB (CHHCETBI), MeX-
7Ty KOTOPBIMH YCTAHOBJICHBI OTHOIICHNST aHTOHWUMUW, TMIOHUMIN (OTHOTIICHWE
POJI-BUJT), MEPOHUMUK (OTHOIIEHUE TaCTh-1IeJIOE), TPOMOHUMEU. Pecypc comep-
KUT mpumepro 117 Thic. moHATHIE-CHECETOB (OKOIO 155 THICST JIeKCeM ), TUCIIO

YPOBHEHN nepapxuu Jijisl OTHOIIEHUS POJI-BUJ B CpeJiHeM paBHO 67, jocTuras
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nopoto 15. Bepxuwuit ypoBenb nepapxuu pOpMUpPYeT OOIIYI0 OHTOJIOTHIO — CH-
CTEeMYy OCHOBHBIX TIOHSITHI O MUpe.

[To cxeme anrmiickoro WordNet Obuin 110cTpOEHbI aHAJOIMYHbIE JIEKCHU-
YeCKHe Pecypehl JIJist IPYTUX €BPONEHCKUX SI3BIKOB, O0beIMHEHHBIE 110, OOIITIM
naspanrem EuroWordNet.

TekcToBBIE PECYPCHI, CJyzKallue JJIsd MOCTPOEHUs MOJyJiel JTMHTBUCTUYE-
CKUX MTPOTIECCOPOB, OXBATHIBAIOT KOJIJIEKIIUH TEKCTOB (OOBITHO JIJTsT KOHKPETHBIX
11pobJsieMHbIX 00J1aCTell) 1 TEKCTOBBIE KOPITYCA.

Kopryc TeKcTOB — 3T0 NpeJIcTaBUTENbHBI MaCCUB TEKCTOB, COOPAHHBIN 110
ONpEJICIEHHOMY TIPWHIMITY (110 YKaHpPy, aBTOPCKON MPUHAJICKHOCTH U T.IT.) U
o0J1a 1At JIMHTBUCTUYIECKOM pa3MeTKON — MOp(OJIOrTIecKo, aKIeHT-
HOM, CHHTAKCUYCCKOM, TMCKYPCUBHOM WA JIP. [3] B macrosiee BpeMsi U3BECTHO
HECKOJIBKO COTEH PasyItiHbIX KOPIycoB (st pastbix B u ¢ pasmudnoit pas-
MeTkoii), B Poccun wanbosiee uspecTHbiME siBJsitorcst Hanmona bHbIH KOpiiyc
pycckoro s3bika (HKPA) [41], OpenCorpora [16] u TMKPA [29], onn orimva-
I0TCS TEJISIMA U METOJIJaMK CO3J/IaHusI, HA0OPOM BKJIIOUEHHBIX PYCCKOS3BITHBIX
TEKCTOB.

PazmeuenHbie Kopityca co3/1ai0TCsi OObIYHO 9KCIIEPTAMU-JTUHIBUCTAME U UC-
MOJIB3YIOTCSl KaK JIJIsT JIUHIBUCTUYECKNX HWCCIEOBAHUI, TaK W JIJIsT HACTPOi-
Ky (0OyUeHus1) TUHIBUCTUICCKUX TIPOIECCOPOB HA OCHOBE METOJIOB MAIMHHOTO
obydenns. ITockobKy pasMeTKa TEKCTOB — JIOCTATOYHO TPYJIOEMKas U JOJTast
pabotra, Tpedyiolias CIeUuaucToOB, JIJisi YCKOPEHUs CO3JIaHKsl KOPILYCOB 1pPHU-
OeraloT K KpayJCOPCUHIY, TPU KOTOPOM Pa3MeTKa BBIMTOJHSIETCS BOJOHTEPAMH,
a 3areMm Mojiepupyercst. JIpyroit crocod — rmoJiyaBToMaTHyuecKasi pa3MeTKa, Ko-
r/1a CHadaJia paboTaeT yKe TOTOBbII MOJIYJIb aHaJ3a TEKCTa, & ero pe3yJIbTaThl
TIOJTITPABJISIOTCS IeJIOBEKOM-9KCIIEPTOM. Kile oJInH myTh — MOWCK €CTeCTBEeHHOM
pasMerku Tekcra. K mpumepy, jiist MalmHHOIO 00y YeHus B 3a/ia9ax OIEHKH TO-
HAJIbHOCTH TEKCTOBBIX OT3BIBOB MOI'YT OBITH MCIOJB30BAHBI TEKCTHI MHTEPHET-
OT3BIBOB C YK€ TTPOCTABICHHBIMU OIEHKAMMU.

3aMeTnM, 9TO MOCKOJIBKY KOPITyCca U KOJIJIEKITHH TEKCTOB BCEr/a OTpaHrIe-
HBI 110 TTPEJICTaBJIEHHBIM B HUX SI3BIKOBBIM SIBJICHUSM, B KadecTBe HoJiee MOJTHOTO

MCTOYHMKA 00pa3I0B COBPEMEHHON pedn MOI'YyT PacCMaTPUBATHCS TEKCTHI CETH
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Wurepner. B yacTHOCTH, M3 COOpPAHHBIX MHTEPHET-TEKCTOB COCTABJIEH PYCCKO-

sa3p1unbiil Kopruyc ['MMKPA.

1.6 Iloaxoabl K MOCTPOEHUIO MOJYJIE U CUCTEM
KJI

B nacrosiee BpeMst st CO3TaHUsT MOAYJ/IEH TUHIBUCTUIECKUX MIPOIECCO-
POB IIPUMEHSIETCsI JIBA IJIABHBIX 110/1X0/1a: OCHOBAHHBIN Ha mpasuiax (rule-
based), i WHXKEHEPHBIN, 1 OCHOBAHHBIA HA MAIIMHHOM O0yYeHUU
(machine learning).

Vcropuieckn MepBbIM sIBJISETCS IOJXOJ Ha IMIPaBUJaX, KOTOPBIA 3aKJIo-
JaeTCs B OMUCAHUU HEOOXOAUMON JTUHTBUCTUYUCCKON nH(MOPMAIUN B Bue (Oop-
MaJIbHBIX TpaBuj. B paHHuMX cucremax npaBujia ObLIM BCTPOEHBI B MPOIPaM-
MHBII KOJI, cefidac e JiJis 3alUCH MPaBUJI UCIIOJIb3yeTCs JUDO yrKe TOTOBBIi
dopMasIbHbBIi S3BIK, JUOO MOJMOOHBIH SI3bIK CIEIUAJILHO CO3/IaETCs JIJIsd pa3pa-
OaTbiBaeMoro npujoxkenus. IIpaBuia co3ar0Tcs JUHIBUCTAME WJIM CIIEIIAAJIN-
cramu 110 11pobJieMHON 0bJiacTu 00padaThIBAEMbIX TEKCTOB.

B pamkax 1mojixojia, OCHOBAHHOT'O Ha MAalTMHHOM ODYYEeHWW, MCTOTHUKOM
JUHTBACTHIECKOH nH(MOPMAIMU BHICTYTIAIOT HE MPaBNJIa, a OTOOPAHHBIE TEKCTHI
1pobJieMHoit obsactu. Cpei MeToJI0B, IPUMEHSIEeMbIX B paMKaX I0JiX0/la, Bbl-
JeTSAI0T MEeTO/[bl 00ydYeHns ¢ yuuresiem (supervised), Meroyibl 00ydeHus
6e3 yumrens (unsupervised), Merojibl TACTUIHOTO O0yY€HMS C yduTe-
sem (bootstrapping).

Yaire Bcero npuMeHsieTcsi 00ydeHue ¢ yIuTesieM, TP KOTOPOM IIPOUCXO/IAT
[IOCTPOCHUE MAaTEeMaTUYICCKON U MPOTPaMMHONA MOJieJin — MAIIMHHOTO KJIac-
cuduKaTopa, KOTOPLIil yMeeT paclo3HaBaTh Pa3IUUIHbIE KJIACCHI €IUHUIL TEeK-
cra (CJIOB, CJIOBOCOYCTAHUNA U JIPYTUX KOHCprKuHﬁ) i camux Tekcros. Ilo-
cTpoenne KjaccudukaTopa MPOUCXOAUT Ha CIENUaJbHO Pa3MEeIeHHOM TEKCTO-
BOM Kopiiyce (0OydJaroIeil BbIOOPKE), B KOTOPOM DACIIO3HABACMbBIM €JIMHIU-
maM (MJIF CAMUM TEKCTaM ) MPUTHCAHBI METKH, KOJUPYIOIIHe BaKHbIE TPU3HAKH
pacio3HaBaeMbix ejunuil/rekcros. Obydenue npejcrasisier coboil, 1o cyru,
BblsiBJIEHUE OOIMX 3aKOHOMEpHOCTeH, npucyiux Tekcram Ha B, Ha ocHoBe

JIAHHBIX 00yJaloIeil BHIOOPKH.
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Oba paccMOTPEHHBIX I0/IX0/a UMEIOT CBOU JIOCTONHCTBA U HejtocTaTKu. Co-
3JIaHUe TIPABUJ TPYI0EMKO U TpedyeT JOCTATOYHO KBaJHUMUIUPOBAHHOIO TPY-
Jla, KaK IpaBujio, JUHrBUCTa. OUeHb 4acTo JIaXkKe JUMHIBUCT HE MOXKET IIPey-
CMOTPETh 3apaHee BCe J9acTHbIE CJydan, KOTOPhIe HAJI0 OTPA3UTh B MPaBUJIAX.
B T0 ke Bpems nmpaBuia 00BITHO JIEKIAPATUBHBI U JIETKO TTOHUMAaEMbI, TTO9TOMY
UX IPOCTO IOJJIEPXKUBATH: MOAUMUIIMPOBATL U PACIIMNPATb, TEM CAMBIM OT-
JaxkuBasi (PYHKIMOHUPOBaHKE IIporieccopa. Mamnaaoe obydeHue He Tpedyer
PYYHOIO TPyJIa 110 COCTABJICHUIO MPABUJI U COKPAIIACT BPpEeMsi pa3pabOTKU CH-
cTeM, OJJHAKO HEeOOXOMMbI 3HAHMS JIJIsI BbIOOpA MOJXOJSIINX METO/OB 00yte-
rnst. Kpome toro, pesynbrupytorne Mojesn (KaaccnbruKaTophbl) HEMTPO3padHbl
JlUIsl TIOHMMAaHUs, T. K. He UMEIOT SIBHOH JIMHIBUCTUYECKOH nHTepIpeTanun. Tak-
’)Ke MallMHHOe OOyUeHHe INpeoJaraeT HaJUudIue IOIXOISINEero pa3MeudeHHOro
KOpPITyCa TEKCTOB, UTO HEe Bcerja Bo3MOxKHO. CozjlaHne TaKoro KOPIyca B JIO-
b6oM ciydae TpedyeT 3HAUUTE/ILHBIX 00'beMOB PYUYHOI'O TPY/IA.

CpaBHuBas IPUMEHEHNE STUX I10JIX0JI0B, MOXKHO 3aMETUTh, YTO paHee Ja-
e IPUMEHSJICS IIOJXO0J, Ha IIPaBMJIaX, IMOCKOJbKY OBLIO MaJjO pa3MeueHHbBIX
TEKCTOBBIX KOpIycoB. C TOSBJIEHHEM pa3jUUIHbIX Pa3MEUEHHBIX JAHHBIX BCE
yalie npuberaoT K MalimHHOMY O0YUEeHUIO, KaK ObICTPOMY CIIOCODY 1MOJIyYeHU st
HYy>KHOTO TipujioxKenus KJI.

CoBpemeHHas TEHJIEHIMsI — MOJIyJIbHbIE, MHOI'OKOMIIOHEHTHbBIE CHCTe-
MBI aBTOMaTHYIeCKOii 0Opaborku TekcToB (multi-component, pipelined
systems), npuiemM pasHble MOJLYJHM MOI'YT ObITh CO3JIaHbl B DAMKAX Pa3HbIX
10/IX0/I0B, HAIPUMEP, MOJYJIh I'padeMaTrndeckoro aHaJn3a — Ha, OCHOBE Ma-
IITUHHOTO O0YYeHUsI, a MOP(OJOrNIECKOTr0 — Ha OCHOBE ITPaBUJIL.

Marunnoe obydeHue JOBOJILHO YaCTO IIPUMEHSIETCs it 00pabOTKH KOJI-
JIEKIIAI TEKCTOBBIX JIOKYMEHTOB, C KCIIOJIb30BaHUEM HPU3HAKOBOI MO
TEKCTA, [P KOTOPOW NMPU3HAKK OIPEJICJICHbI JIJIsT KaXKJI0I0 JOKYMEHTa 110 OT-
jneabHocTH. [Ipr3HakaMu MOTYT BBICTYIATH PA3JIMIHbIE KH(MOPMAIMOHHBIE Xa-
PAKTEPUCTUKU TEKCTa: KaK JMHIBUCTUUECKNE, TaK CTATUCTUYECKHE W CTPYK-
TYPHBIE: HATIPHMED, YACTOTA OTPEJICJCHHBIX CJIOB (MM UX KATErOpHii) B JOKY-
MEHTe, 4aCTOTa MCIOJb30BaHUs CIIEN3HAKOB, COOTHOIIEHNE JacTeil pedn CJIOB,
HAJINIME ONPEJICJIEHHBIX CHHTAKCUICCKUX KOHCTPYKIWI WM Pa3/IeJiOB TEKCTa,

JlaTa co3JaHus u Jp.
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PaznoBujiHOCTSIMU TTPU3HAKOBON Mojiesin siByisitorcst Mojiesib BOW  (bag
of words — wmeIok ¢JioB), B KOTOPOil TEKCT XapaKTepu3yeTcss HaboOpOM CBOUX
SHAYUMbIX CJIOB (OOBIYHO 9TO BCE 3HAMEHATEJIbHBIE CJIOBA, TOYHEE, UX JIEMMbl),
a TakK»Ke BEKTOpPHAasi MOJ€eJIb TEKCTa, B KOTOPOi YKa3aHHbI HADOP yIOPsII0-
yer. BekTopHast MOsIe/Ib TPUMEHSIETCsT, HApuMep, B WH(OPMAIIMOHHOM TTOWCKE,
IIPH 9TOM B KadeCcTBe MPU3HAKOB Ualle OepyTcs He CI0Ba, a Dojee CIOXKHBIE Xa-
pakTepucTuku, Takue Kak nokaszaresb TF-IDF [39] pis cios.

OcobHsikoM crouT cTaTUCTHYeckKasi s3biKoBasi mozesib (Language
Model), xapakrepusyiomias si3biK B 1eJ0OM, a He oriesbHbiii Tekcr [12) [19].
Knaccnueckast si3bIKOBasi MOJIEIb CTPOWTCsT TI0 TPEICTABUTEIHHOMY MaCCHBY
TeKCTOB KOHKpeTHOTo Ef (Hampumep, aHIIMHACKOTO) mMyTeM MOJACYETa YacTOT
N-rpaMM cJioB (T.e. CTOSIIUX PsiZIOM CJIOB). Hale BCero paccMaTpuBalOTCs
ourpammbl (N = 2) u tpurpammbl (N = 3). Mojeib npussana jlaBath or-
BET Ha, BOIMPOC, HACKOJIHKO BEPOSITHO TTOSTBJICHUE 3aJ[aHHOTO CJIOBA, €CJIU HEIO-
CPEeJICTBEHHO IIepeJi HUM BCTPEeYaJIiCh OllpeieJieHHbIe cjioBa. BeposgTHocT pac-
CYUTBIBAIOTCSI Ha OCHOBE COOPAHHON CTATHCTUKHU. TakKass MOJe/Nb NPUMEHSIeT s,
K IPUMEpY, JJIsl Paspellenns JeKCHIeCKOH HeoqHo3HaunocT. PasnoBuanocTu
Mogiesin: N-rpaMmbl yacreii pedn cjioB Tekcra i N-rpaMMbl OyKB Tekcra, (Bo3-
MOXKHBI U JIPYyTHE MOJIEJIN ) TIPUMEHSTIOTCsS JIJIs pasperienus: MophOoJornaecKoil

OMOHUMUN WJN JJId BBIABJICHUA OII€YaTOK B TEKCTE€ COOTBETCTBEHHO.

1.7 3BakijgodyeHne

KoMmbioTepHas JUHIBUCTHKA, JIEMOHCTPUPYET BIIOJHE OCA3aeMble PE3yJIhb-
TATbl B PA3JIMYHBIX MIPUJIOXKEHUIX IO aBTOMAaTHIECKOH 0OpaboTKe M aHaJIN3y
rekcToB Ha B4, B GosbimHeTBe PUIIOXKEHN HCIIOJIB3YIOTCS IPOCTHIE U PEJLy-
IUpoBaHHbIe MOjiesn B4, KoTophie ojiHaKO Jal0T NpUeMJIeMble U JIaXKe XOPO-
I1e pe3ysIbTaThl; HePeJKO Ka9eCTBO Pe3yAbTaTOB JOCTUTAET SKCIEPTHOTO YPOB-
Hsl — OOBIYHO TaM, IJle MHEHHUsI SKCIEPTOB MOIYT PacXoauThcsd. JlanbHeitrmmit
uporpecc B obyiactu KJI csizan kak ¢ 60j1€e TOUYHbIM yUETOM JIMHIBUCTUICCKUX
0CODEHHOCTEN TEKCTOB Ha Pa3/IMYHbIX dTarax ero oopaboTKu U HpUMEHEHUEM

boJIee Je€TaJIbHbIX JINHT'BUCTUYCCKUX MOﬂeﬂeﬁ, TaK 1 C pa3BUTHUEM METOIOB Ma-
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IIMHHOT'O 00y YeHus 1 IIOuCKOM 6oJjiee 3(pPEeKTUBHBIX METOJIOB U UX KOMOMHAIIUIT
JJIA KaxK IO MPUKJIIQTHON 3aJIaU.

BoJiee 1o pobHO ¢ pa3iuIHbIMK [OJAXOJMAMU, METOJAMU, CUCTEMAMK U WH-
CTPYMEHTAMHU KOMIIBIOTEPHON JIMHIBUCTUKK MOYKHO O3HAKOMUTLCSI B KHUTAX
[26], 12, 23, 27, 31, [34], 42).
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Mopdoaornuyecknii anaJjans

TEKCTOB

Kaviwuncexkut 3.C., Canun A.C.

2.1 Mopdoaorniecknii anaans

2.1.1 OcCHOBHBIE IOHATUYI

O/HO# 13 OCHOB SI3BIKA SIBJISIETCSI €0 cJIoBaph. Ho uTo comep:kuT B cebe
cioBapb? Tak Kak TepMHUH <«CJIOBO» SIBJSIETCsI CJMIIKOM MHOPMO3HAYHBIM JIJIst
TOTO, 9TOOBI yHOTPEOJIATH €r0 B CTPOrOM HAyTIHOM TEKCTe, BBEJIEM HECKOJbKO
MIOHSTHIA.

Ecnu u3 Tekcra m3BiedYb BCE IMOJACTPOKH, HE COJEPIKAIME pasieuTeseil
(mpo6esioB, HEKOTOPLIX 3HAKOB MPENUHAHUS U JIP.), Mbl MOJYIUM MHOMKECTBO
TOKeHOB. Hanpumep, TokeHOM OyjiyT sIBJISATHCs CjioBa nodsesd nin nod (rak
KaK OHH MOTYT BCTPETHTHCsI B TeKcTe camu 1o cebe), HO He OyJer siBJIsThCs
MOJICTPOKA 1n0ds (ecu OHa, KOHEYHO, HE HANUCAHA B TEKCTE MMEHHO B TAKOM
BHJIE).

Cuumraercsi, 4To Jijisi KAXK/I0I0 TOKEHA CyLIeCTByeT ero HadajbHas (uiiu
HopMmaJsibHas) dopma (rakke HazbiBaeMas JgeMmoit). Or 91oil HavaILHOI

dopmbI cozatoTest Bce ocTasbHble (DOPMBI cJIOBa TyTeM (PJIEKCUM, TO €CTh

31
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HEKOTOPBIX U3MEHEHU 9Toil HavdabHOi (popmbl. Hanpumep:

noexran -u
e ~~

OCHOBA  (hyekcust

ObpaszoBaHue HOBBIX CJIOB WK UX (POPM IPOUCXOJIUT Ha, YPOBHE KOMOMHU-
poBaHuss MOP(OB — MUHHUMAJLHBIX 3HAYAIIUX €IUHUI si3bika. Mopdbl Je-
JSATCS Ha, KOPHEBble (KODEHb cJIoBa) 1 ciykebHble: mpedukce (npucraBka),
cyddukc, diekcus (okonuanue), mocrdukc. Hocuresem 0cHOBHOIO cMbic-
JIa CJIOBa SIBJISIETCST KOPEHb, a CJIy’KeOHbBIe, B 00IeM ciydae, TTPUAAT J0TO0J-
HUTEJIbHBINA cMbIcy. Pasbuenue cjaoBa Ha MOpdbl Ha3blBaeTCsi MOP(MEMHBIM

pa3zbopom. Hampuwmep,

7.0 - Eer — a1l - U
- - - u
IPUCTAaBKa  KOPeHb  cydp@duKchl  OKOHYAHHE

Hekoropnie ciyxebnbie MOpdBI (Hampumep, MpucTaBku u cyddOUKCh) or-
Bedaer 3a 00pa3oBaHUE HOBBIX CJIOB, JIpyTHe (HAPUMEp, OKOHUaHMUsI) — 3a 00-
pasoBanue dopm coB. M3menenne (GopMmbl cjioBa NPUBSI3LIBACTCSI K HADOPY
rpaMMATAYECKUX MMapaMeTpoB (TEroB): 4acTh PEUd, POJl, YUCIIO, HaJeK,
HPUTSKATEILHOCTh U TTPOY.

[Tog cmoBodopMoOii Mbl Oy/ieM MOHUMATE TPYIITY (KOPTEXK ), COCTOSIILYIO
13 TOKEHA, CBSI3aHHOM ¢ HUM HAYaJIbHONU (POPMBI 1 MHOYKECTBA IPAMMATHICCKIX
HapaMeTpOBH Hamnpuwmep, c10BohOpMOii SIBIISIETCST MHOKECTBO (KOIIATHLETO, KO-
maunii, {upus, My>K. pojl, €Jl. 4., POJL. 11}), KOTOPOE COJEPKUT B ¢ede CTPOKY
«KOIIIaYbheroy, CBA3aHHYIO C HavaJbHON (DOPMON <«KOIMIa4uniiy, U KOTOPas Xa-
pPaKTEpPU3yeTCs CJeIYIONMUMEI TapaMeTpaMu: TPUJaraTebHoe B My2KCKOM POJIE,
eTMHCTBEHHOM JHCJIe U POJUTEIbHOM najiexe. [1oj1 JiekcemMoit Mbl OyjieM TOHHU-
MaTh MHOYXKECTBO BCEX CJIOBO(OPM, CBS3aHHbBIX C JIAHHON HavYaJibHON (DOPMOIL.

Ucxoist U3 JlaHHbIX OlpejiesieHI T, MOXKHO CKa3aTh, 4TO 3ajiaueil MopdoJio-

I'MY€eCKOro aHaJin3a (.HeMMaTI/ISaLU/H/I) ABJIAETCA HaXOXKJIECHUE B CJIOBape€ CJIOBO-

1O6paTuTe BHIMAHHIE, UTO 3/1eCh TEPMHUH CJ0BO(GOPMA, HCIOIL3YeTCs HeCTaHIAPTHLIM 06pa3oM. OGLIMHO
OJI, €A060(hOPMOT TIOHUMAETCS TO, YTO MBI BbIIIE OIPEJE/MIA KaK TOKEH, TO €CTh IOJICTPOKY B TEKCTE,
HaXOIAILYIOCS MEXK/ly 3HakaMu npennHanus. CaM TepMUH MokeH [IPU 9TOM He UCIIOJIb3YEeTC WJIH COXPAHSAET
cBOé 3Hadenue. B mamHo#t pabore HaM HEOOXOAMMO PAa3e/AThb HOHATHS IMOICTPOKHA W Pe3ysibTara pa3dopa.
B cBsi3u ¢ 3TMM MBI BBOIUM HOBOE OTPEIEJIEHUE IS CAOBOHOPMbL.
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¢dopMbI 110 ee ToKeHy. 3ajada MOPMOJIOrHIeCcKOro CHHTE3a IPAMO [POTHBOIIO-
JIOXKHAsI: 10 CJIOBOprOpMe HEODXOIMMO BEPHYTh €€ TOKEH.
Wi 6os1ee popmasibHO:

e MOPQOTOTUHUECKUIA AHAIIN3 — JTO [10JIY IEHUE JIEMMbI HJIK OCHOBBI (11CEB-
JIOOCHOBBI) 3aJIaHHOIO TOKEHa, a MPH HeOOXOJAMMOCTH, MOPQOIOTHIECKIHX
apaMeTpPoB;

e MOpdoJIOrnYIeCKNii CHHTE3 — 3TO I'eHepaliys Hy>KHOM CJIOBO(OPMBI CJI0-
Ba WJIM BCEil ero napaJurMbl 110 HOpMaJbHO (opme (1 OCHOBE) U MOD-
dosiornvyeckumM xapakTepucTUKaM.

[Toy; cToBOymoTpebsieHrueM Mbl OyjieM MOHUMATH BXOXKIEHWE CJIOBOGOP-
MBI B TE€KCT. B 3aBUCMMOCTH OT KOHTEKCTa, IIOJ CJOBOYIIOTPEOJCHUEM MOXKET
MOHUMATHCsI JITOO TOJIHLKO CTPOKA, CJIOBOMOPMBIL, JIOO cJI0BOMOpMA KaK MHOXKE-
crBo. Hanpuwmep, dppaza «Kocoti xocoti xocua xocotl xocoti 3a necuanoti Kocot»
coJlepKUT B cebe 8 ciaoBoynorpedsennii, 7 ciaoBodopm, 6 jgekcem u 4 yHUKATIb-
HBIX TOKEHa. DTO CTAHOBUTCS OUYEBUJIHBIM, €CJIM BMECTO CTPOK 3aIlUCATh CJIOBO-
dOpMBL.
<koco#t, kocoit, {mpmum, Myx. poxm, em. 4., uUM. I.}>
<kocoi, koco#, {cym, Myx. pox, em. 4., UM. I.}>
<kocmu, kocuTh, {rm, 3 smumo, ern. 4., mpom. Bp., MyX. POL}>
<Koco#, koco#, {mpum, xXeH. pon, em. 4., TB. I.}>
<Koco#t, Koca, {cym, XeH. pon, en. 4., TB. I.}>
<3a, 3a, {mpezu}>
<mecuaHoi#t, mecuamwit, {mpum, xex. poxm, exm. 4., TB. I.}>

<kocoi, koco#, {cym, XeH. pox, ex. 4., TB. I.}>

3/1eCh MbI HESIBHO HMCIIOJIb30BaJM 3alMCh I'PAMMATUYECKUX [apaMeTpPOB,
NOJIPa3yMeBAOILYI0 pa3/ieJbHOe HAallMCaHe UMEHU 1 3HAYEHUd llapaMeTpa.
VmeneMm nmapamerpa MOXKET CJIYKHUTH POJT, YUCI0, BpeMs, CKJIOHEHHE, KPAaTKOCTh
¢dopMBI IIpuJIaraTeJIbHOTO U JIpYrUe IPU3HAKK CJIOB, IIPUHSATHIE B JIAHHOM SA3bI-
Ke. 3HaUeHue mmapaMerpa — 3TO KOHKPETHOe 3HaUYeHHe, KOTOPOe MOXKET IpHU-
HUMATh JIaHHBIA Npu3HaK. Tak, HAlpUMED, MaJeXK MOXKeT ObITh UMEHUTE I b-
HBIM, POJIUTEIHLHBIM, MECTHBIM, aKKy3aTUBHBIM; POJi MOXKET ObITh MY»XCKWUM,
KEHCKUM, CPEJIHUM; YUCJIO — €JIMHCTBEHHBIM, MHOKECTBEHHBIM, JIBOMCTBEHHBIM

" T. .
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[Tojobnasi popma 3alucu Ha3bIBAETCsS CHUCKOBOM U SABJIsieTCs YI00HOI
B psijie CIydaeB: yjobHee UUTaTh OTJEJbHBIC IIapaMeTpbl, caMO HaJIMIHe IIa-
pamMerpa ¢ TaKUM UMEHEM MOXKET SIBJISATLCH [MOKa3aTeJeM, Ha3BaHUs 3HAYCHU
IapaMeTpoB MOI'YT COBIAJIATh, MAPAMETPhl MOTYT CJIEJ0BATH B IIPOU3BOJIHLHOM
MOPsIJIKE, KOJTUIECTBO MAPAMETPOB sIBJISIETCSI IEPEMEHHBIM. B HEKOTOPBIX CUTY-
alngx yJa00Hee OKa3blBaeTCsl MO3UITMOHHAS 3alllCh, KOTJIa IepBasi OyKBa 000-
3HAYAET YaCTh PEUH, a CJIeJOM 3a Heil ujéT (PUKCUPOBAHHOE KOJUIECTBO OYKB,
33 IA0MINX 3HAUYCHKs apaMerpoB. KoanuecTBo mapaMerpoB 3aJ1aéTcsd 9acThio
peuu, 1ocje/0BaTeIbHOCTh apaMeTpoB gpukcupyercs. [lojobnas 3anuch yj100-
Ha B TeX CJydasix, KOTJa CIHCOK IMapaMeTpoB He Oyaer m3MensThes. OHa 3a-
HUMaeT MEHbIIIe MeCTa, HO IIPU 9TOM TpeOyeT JONOJHUTEIbHON nH(OpMAIUT O
pacrojioxkennu napamerpoB. CpaBHUTE TOT »Ke IPUMEP, B KOTOPOM HCIIOJIb3Y-
eTCsl HECKOJIbKO Pa3HbIX (DOPMATOB 3aIUCH.
<koco#, koco#, {mpumm, Myx. pon, em. 4., uUM. I.}>
<koco#t, Kocoit, {pos=cym, pom=Myx, UuCiIO=ex, NaIeX=uM}>
<gocmia, KocuThb, [ 3EIIM>
<koco#, Kocoir, AFSI>
<kocoit, koca, N, {gender=f, number=sg, case=instr}>
<3a, 3a, PREP>
<necuaHoi#, mnecdyanmi, Adj,Fem,Sg,Abl>

<koco#t, kocoit, {cym, %XeH. poxm, en. 4., TB. I.}>

[ToMrMO KOHKDPETHBIX 3HAYEHUil, JJIsi TapaMeTPOB WHOTA 3a/al0T 3aMe-
Huresu. Hanpumep, ecim HEOOXOJUMO yKa3aTh JiloOoe 3HaUYEHUE IapameTpa,
MOXKHO HCIIOJIL30BATh 3HAK 3BE3M0UKH, a JIJIsI YKAa3aHUsI COBIAJICHNS 3HAUCHUI
HapaMeTpoB 3HAK MUHYC.
<k, *, {pos=mpun, pox=+, umcmo=+, mamex=+}> (a)

<*x, x, {pos=cym, poxm=+, umcio=+, mazex=+}>

<k ok [I+H+H+><k, %, CH++> (b)

I I

3/iech MoKa3aH IpPUMep 3alUCH UMEHHO TPYIIILI, COJepKalIeil 10 0JIHOMY
HpUJIAraTe/IbHOMY M CyHIECTBUTEJIbHOMY, COVIACYIOIIEMYCs 110 POy, HYUCIY U

naJiexKy, B CUCKOBOIT (a) u nosunmonHoii (b) samucsx.
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[Tomumo 3aMenuTeseir BBOJAITCS €IE J1Ba 3HAUEHH: [IyCTOE W IPOU3BOJIb-
Hoe (unu mysesoe). Ilycroe 3HaUeHME MOKA3BIBACT OTCYTCTBUE 3HAUCHUS Y TIa-
pamerpa, HallpUMep, POJL y IJiaroJia B Hacrosiem speMenu. [IpoussosbHoe 3Ha-
YeHre MoKa3bIBaeT, YTo yA00Hee CIUTaTh, YTO JaHHBIH ITapaMeTp eCTh Y CJIOBA,
HO OH He TPWHWMaeT HUKAKOro KOHKpeTHOro 3uadenusi. Hampuwmep, snauernue
POJIa ¥ CYIIECTBUTEIbHDBIX, YIOTPEOISIEMbIX TOJHKO B MHOXKECTBEHHOM UHCJIE,
JIydIlle CINTaTh HyJeBbiM. Ilycroe 3nmadenne ocobeHHO yI0OHO MCIOIL30BATEL B
HO3UIMOHHON CHCTEME 3allMCH, KO/, HEOOXOAMMO 10Ka3aTh OTCYTCTBHE Hapa-
MeTpa B JaHHOI popMme ciioBa.

3amMeTnM, 9To BHYTPH OJHON JieKceMbl (TO ecTh Habopa coBohOpM) 3Ha-
YeHUsI HEKOTOPBIX I'PAMMAaTHYECKUX [apaMeTpoB He um3MeHsiorcs. Hampuwmep,
y CYIIECTBUTEILHBIX (DUKCUPYETCS POJI, ¥ TJIATOJOB — MPUTIKATEILHOCTE. C
JIPYTOii CTOPOHBI, IIPUJIAraTeJIbHOE U IIPUYacThe B 0DIIeM caydae He 00Jagaior
HU OJHMM TIOCTOSIHHBIM TTapaMeTpoM. Ha ocHoBaHWM 9TOT0 MpU3HaKa pasiesnM
ImapaMeTpbl Ha CJI0BOOOpa3oBaTesbHbIE 1 (hopMOOOpa30oBaTEIbHbIE (XO-
TsI B 1[JIOM B JIMHTBUCTUKE HET YCTOSIBIIEHCS TEPMUHOJOTUU HA STOT CUET; CM.,
nanpumep, [14, c. 123]). CiaoBooGpazoBaresbHbe TapaMeTpbl MPUCYTIA BCEM
cioBobOpMaM, BXOJSIIIAM B OJHY Jekcemy. Kak ciiefcrsue, B HEKOTOPHIX CJIy-
Jasix Mbl MOXKEM XPaHWUTh WX OJIMH pa3 i Bceil Jiekcembl. DopmoobpasoBa-
TeJIbHBbIE MapaMeTpPbl MPUCYIIH TOJLKO JaHHON C/I0BOMOpME U JOJKHBI Xpa-

HUTHCA BMECTE C HEM.

2.1.2 Jlomoaaureabuble PYHKIUN cUCTEM MoOpdoJiormie-

CKOI'o a”HaJIn3a

[Ipexie vem npoBecTu MOPGOJOTHISCKUI aHAIN3, HEOOXOIUMO BBIJIEINTH
U3 TEKCTa OTJ/ie/ibHbIE CJIOBa. B ¢BsdA3M ¢ 9TUM BMecTe ¢ cucremMoit Moposioru-
YECKOI'0 aHaJIM3a WHOTJIA MOCTABJISAeTCs MMoJIcucTeMa I'papeMaTruecKoro aHa -
3a. BX0JIHOIl IIOTOK CHMMBOJIOB pa30MBaeTcCs Ha TOKEHbI HECKOJIbKUX KJIACCOB:
OYKBEHHBIE IIOCIEI0BATEIbHOCTH, YiCIa, UM POOYKBEHHbIE KOMILIEKCHI, IyHK-
Tyalus, pasjeanresin, ueporudbl. [Ipu 9roM KaxKjiblii KJ1acC TOKEHOB HMeeT
cobeTBeHHbBIT HAOOP TEroB, B YACTHOCTH, JIJIS CJIOB 9TO MOXKET ObITh $3bIK (K-

PUJLTAIA WJIK JIATHHUIIA) U PErUCTD.
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AHain3 HecJI0BapHLIX CJIOB SABJISETCS BaXKHOU (DYHKIMEH cucreM MOpgo-
JIOTHYECKOro aHaju3a. Kak mokasbiBaeT IpaKTHKa, COCTaBUThL aOCOIOTHO T10JI-
HBIfl CJIOBApPb MPAKTUICCKU HEBO3MOXKHO, BEJIb €CTECTBEHHbBIN SI3bIK SBJISICTCSI
IOCTOSIHHO pa3BuBaollieiicsi cucremoit. [Ipu yBesmuenun pazmepa aHaju3upye-
MBIX TEKCTOB JIO0 HECKOJIBKUX JIECSITKOB MUJLINAP/IOB CJIOB CJIOBApPh TaK W HE BbI-
XOJIUT Ha HACBIIEHKUE, DTO CBSI3AHO C IOSBJIEHUEM TEKCTOB U JIEKCUKU U3 HOBBIX
IpeJIMETHBIX 00JIacTelt; BCE HOBBIMHU OIINOKAMU, MOSABJISIIONIAMECSA B TEKCTaX;
HOBBIMHU MMEHAMU COOCTBEHHBIME, KOTOPbIE aBTOPBI PUJLyMbIBAIOT JIjist OeJiie-
TPUCTHUKH, WU KOTOPBIE TTPUXO/IsIT ¢ HOBOCTSIMU W3 3arpanuiibl. Ha omxrom n3
KPYTJIBIX CTOJIOB KOH(EPEHIINN Z[Maﬂorﬂ KoJLIeru 3 Sujgexca roBOpMIIn, 9To
[IOJIL30BATEIN JeJIaloT OKoJio 480 omedaTrok B JIEHb B CJIOBE 00HOKAACCHUKU.
B Mecarn KoJnmdecTBO YHHKaJbHBIX omnedaTok mpeBbimaeT 1500. Ilpu sTom ot
80% 10 90% Beex onevaTok OTCTOAT OT OPUTMHAJA HA OJIHY OLIMOKY.

Emé ogaum SpKUM TPUMEPOM aKTUBHOTO CJIOBOOODPA30OBAHUST SIBJISIETCS
HEMEIKHI S3BbIK C €r0 COCTaBHBIMHU CYIIECTBUTEJbHBIMUA. B HeMerKoM s3biKe
IPUHATO HEKOTOPbIE MOHSITHS, KOTOPhIE JOJIXKHBI OIMUCHIBATHCS HECKOJIbLKUMU
CJIOBaMH, JaBaTh OJHUM CJIOBOM. DTO HOBOE CJIOBO MOJIYUYAETCA 33 CUET «CKJIe-
MBaHUs» BXOJSIIMX B HErO CJIOB 10 OlPEJIEJIeHHbIM HpaBuiam. Tak, B [15]
c. 17] npusojurest B kauecrse npuMepa cioBo Donaudampfschifffahrtskapitin —
KalluTaH peiica, BBINOJHAeMOro mnapoxojgoMm 1o /Jymato: Donau — Jlynaii,
Dampfschiff —napoxon (B ¢BOIO ouepejib TOXKe cocTaBHOE ¢J0B0), Fahrt — peiic,
Kapitin — kanuran. Tam »ke roBopurcst 0 ToM, 4To peka JlyHnaii Biosine moxer
ObITh 3aMeHeHa Ha HeBy wiiu JIpyryio peky, B pesy/brare 4ero OyJer moJjyaeHo
HOBOe cJioBo. [lojoOHOe oOpasoBaHue CJI0OB OCOOEHHO MPUHSATO B (POPMAIbHBIX
00J1aCTSX YeJIOBEUECKOil JIeaTe/IbHOCTU: Ha3BaHUsI MEPOIIPUI T, MUHIUCTEPCTB,
perJiaMeHTOB H JIP.

AnaJsioruanasi cuTyalinsi HaDJIIOAAETCS U B PYCCKOM $I3bIKE, XOTsI U B 3Ha-
YUTEIbHO MeHbIelh crenernn. HeckosbKo HeymaaHo, HO BIIOJIHE XYI0XKECTBEHHO
CMOTPSTCS Takue (ppas3bl, Kak, HAIIPUMED, KPACHON020HHOE 00ULECMBO NN UH-
MEePHEMOo2060pAULAA NYOAUKG. AHAJIOrIIHO 00pa3yloOTCs CI0Ba Uepes jieduc:

cepo-oypo-marunosuit, xKybuk-kybur u ap. IloMuMo 3TOrO, HE CIEAYeT CKUJIbI-

2 http://dialog-21.ru/
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BaTh CO CUETOB CJIOBA HOBOsI3a, IIPUHATHIE B HEKOTOPBIX COO00IeCTBax: dayH.no-
adumov, baxcatio, 2ydu, 3anuMoOHUMD, HANUMOHUA U 68 NPOJaKWH T TIP.

B cBsizu ¢ HajimuueMm 10J0OHBIX $IBJICHUI B si3bIKEe B cUCTEMY MOPQOJIO-
I'MYECKOI0 aHAJIM3a HeOOXO/IMMO BBOJIMTH MOJLYJIb aHaJIM3a HECJOBAPHbBIX CJIOB.
OOBITHO OH peayin3yeTcsi ¢ TMOMOIIBI0 HAbOpa IBPUCTHK, TAKUX KaK OTCEICHUE
1pedUKCOB, aHAJIOIUS 110 OKOHYAHWIO ¥ IIPABHUJIA JIJIs CJIOB C JIe(PUCOM.

Emé onnoit BaxkHoi#t (pyHKIIMEH ABJISETCS CHATAE MOPQOJOTHIECKON OMO-
HUMUK. B pasHbix cucreMax peasiu3yloTCs JIBa Pa3JIMUHbIX I[10JX0Ja JIIsi pe-
IIEeHMs ITOM 3a/iaur: KOHTEKCTHOEe U OECKOHTEKCTHOEe cHsiThe. beckoHTekcTHOe
CHSITHE BBITIOJIHSIETCST HA, OCHOBE IMOJCUYETa CTATUCTUKHU 110 Pa3MEUYeHHOMY KOp-
IIyCy, a KOHTEKCTHOE CHATHUE — C IIOMOIIbIO KJaccupuKaTopa, HACTPOECHHOI'O

Ipu ImoMomu OJHOIr'o u3 METOJ0B MalllMHHOT'O O6yquI/I5{.

2.1.3 IlpeacraBjieHne TeKCTa B BHUJE BEKTOPa

B nipumepe Bbiilie Mbl yKe CHATAJIN KOJUUIECTBO CJAOBOYIOTPEOJIEHUH, CJIO-
BOOPM, JIEKCEM W TOKEHOB. AHAJOTMIHO, MBI MOXKEM PACCUNTATh, HAIIPUMED,
CKOJIBKO Pa3 BCTPETUIACH KaXKiasd u3 jJexceM. g aToro nago npeaBapuTesbHO
MPOBECTH JIeMMAaTH3aInio. B utore s maiero mpuMepa Mbl OJIYIUM BEKTOD,

MoKas3aHHbI B TabJmie 2.1

Tabmuia 2.1. BekTop nekcem s texcra «Kocot xkocotl xocun kocot xkocot 3a
necyarots Kocol»

TOKEH |3a | KOCa | KOCUTH | KOcoii (mpwi) | Kocodi (cym) | mecaansrii
JacTorTa | 1 2 1 2 1 1

AHaJOrmIHBIM 00pa30M MOYKHO MOCTPOUTH BEKTOP YACTOT JJIst JIFOOOTO
TEKCTa, COCTOSAIIEr0 U3 MPOU3BOJHLHOTO KOJHMIECTBA MpeaIoxKeHnil. BekTop Mo-
)KeT ObITh MOCTPOEH KaK JiJIsi JIEeMM, TakK W Jijist CJIOBODOPM MJIM TOKEHOB, B
3aBUCUMOCTH OT TOT'O, KaKasd Iepejl HaMU CTOUT 3a/lava.

BekTopnoe mpejicraBienne IO3BOJSIET MepeiTH OT TEKCTa K €ro OIuca-
HUIO B HEKOTOPOM IipocTpaHcTBe. [IpecTaBum cebde, 4To KaxKias JeMMa 3a,1a6T
CODCTBEHHOE HAIIPABJIEHUE B HEKOTOPOM MHOI'OMEPHOM 1IPOCTPAHCTBE (pasMep-
HOCTH KOTOPOro OyjieT paBHA KOJMYECTBY JieMM B Tekcre). B rakom ciyuae,

TEKCT MOXKHO IIPEACTAaBUTH KaK TOYKY MJIN BEKTOP B 3TOM MHOI'OMEPHOM IIPO-
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cTpaHcTBe. bojiee Toro, ecim y Hac nMeeTcs HECKOJILKO TEKCTOB, TO MBI MOYKEM
OOBETMHATH BCE JIEMMBI (CJI0BOOPMBI, TOKEHBI) 9TUX TEKCTOB ¥ TOJIYIUTh PO~
CTPAHCTBO OOJIbLIEH pa3MEepPHOCTH. B 9TOM HOBOM HPOCTPAHCTBE MOXKHO Oyjer
IPEJICTABUTH B BUJIE TOUKHU WJIM BEKTOPA KaXKJ[bIil U3 UMEIOIIUXCs TEKCTOB.

[Tepexoj; K MHOTOMEPHOMY TMPOCTPAHCTBY TTO3BOJISIET U3MEPSATh PaCCTOsI-
HUs MEXKJTy TeKCTaMM, TO €CTh CTelleHb, B KOTOPO OHH MOXO0XKHU MJIM He ITOX0XKHN
JIpyT Ha jpyra. JIOrmIHO IPeooKUTh, UTO eCJIM B JBYX TEKCTaxX yIoTpedJIsI-
FOTCst TPUMEPHO OJIHU U Te XKe CJIOBA, TO 9TU TEKCTbI MOCBSIIEHbI OJHOM (K
cxosiHoit) Teme. U Haobopot, ecii B T€KCTE OTCYTCTBYIOT OJIMHAKOBbBIE CJIOBA,
ecTh 0OJIbITIasi BEPOSTHOCTh, YTO OHU OTHOCSATCS K Pas3sHbIM TPEIMETHBIM 00J1a-
cTsM (ecsid TOJIBKO HaJl TEKCTOM He TopaboTajl OMBITHBI KOMUpaiTep, mocra-
BUBIIHUI cebe 3a71a1y He OCTABUTDH B TIEPEMUCHIBAEMOM TEKCTE HU OJTHOTO CJIOBA).

SameTnm, 9TO NpuBbIYHAS EBKJIMIOBA MeTpUKa paboTaeT B TaKOM IPO-
CTPaHCTBE OY€Hb U OYeHb 11J10X0. Ho B jlaHHO# ry1aBe Mbl He OyJieM OCTaHABJIN-
BaThCs Ha BOIIPOCE ONpPeIeSIeHNs MePhI CXO/ICTBa MexK Ty TeKcTamu. PaccmoTpum
II0Ka, OCOOCHHOCTHU XPAHEHUs TaKUX BEKTOPOB.

CpeHsiss HOBOCTHAsT 3aMETKa COJIEP:KUT TOPsIJIKA COTHU CJIOBOYIOTpPeOJIe-
Huii (MM HECKOJIBKKMX COTEH B CJIydae aHAJUTHIECKON CTaThi), CPEJIM KOTOPbIX
BCTPEYAETCsT B HECKOJIBKO pa3 MeHbIme jeMM. OHako ecn Mbl OyjieM aHaJIn31-
poOBaTh BCe HOBOCTHBIE 3aMETKH, IOJIYyIeHHbIe U3 OJHOTO HCTOYHHUKA, PasMep
TeKCTa OyJeT y»Ke OKOJIO COTHM MUJIIMOHOB CJIOBOYIOTDPEOJICHUN U IMOPSIIKA
300 000 JIGMMH. Ho upu s1om MbI 1pojo/kaeMm paboTaTb ¢ OTACJAbHBIMU 3a-
MeTkamu uin ux rpymnamu. [Hosydaercs, aro jijisi paboThl ¢ 0JIHON 3aMeTKOi
B COTHIO CJIOB HaM HEOOXOJMM BEKTOD Pa3sMEepPHOCTbhIO B HECKOJIbKO COTEH Thi-
ca4d napamerposn. [Ipu KosmdecTBe 3aMeTOK, IPUOIUKAIOINIEMCS K MUJIJILOHY,
Pa3sMecCTUTh BCIO MH(MOPMAIMIO B OIIEPATUBHOM MaMATH CTAHOBUTCSA IpobJIeMa-
TUYHO. A ecjim HaM HEOOXOAMMO paboTaTh ¢ COTHSIMU HOBOCTHBIX JICHT?

st Toro urobbl n30eXKarh 1M0J00HONH TPATHI MaMATH, Mbl MOXKEM COKpPa-
TUTH 00beM XpaHuMOil mHdopmanun. jisi ¢/I0B, KOTOPhIE HE BCTPETUJINCH B
JIAHHOI 3aMeTKe, COOTBETCTBYIOIee 3HaUeHHE B BeKTOpe OyJeT paBHO HYIJIIO.
Ecnu cioBa OynyT XpaHUThCSA B aJaBUTHOM MOPSJIKE, TO Mbl MOXKEM XPAHUTD

TOJILKO T€ CJIOBa, 9aCTOTa KOTOPbLIX HE PaBHa HYJIIO. B srom ClIyda€ MO2KHO

3Kounkpernble 11dpbl 04eHb CHILHO 3aBUcAT oT ucroynuxos. Hanpumep, oobem texcros y PUA Hosocru
U3MepSIeTCs yiKe MUJIIHAPAaMy CJIOBOYTOTPEOIeH i, a CI0oBaph 3HATNUTEIHLHO Oorade.
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PEJIIONOKATD, YTO BCE CJI0BA, KOTOPbIE PACTIOJIOKEHBI ME2KJTY JIBYMS CJ0BAMU
B BEKTOPE, BCTPETHJIUCHL HOJIb pa3. 1o ecThb, paKTUIECKH Mbl XPAHUM TOJIb-
KO HEHYJIEBbIe 3HAYCHUs, a Pa3MEPHOCTb BEKTOPa MOXKeT ObIThb IIPUBEJIEHA K

00I1IeMy KOJIMYECTBY CJIOB BO BCEX TEKCTAX.

2.1.4 IlpeacraBjieHue CJIOB B CJIOBape

BepuéMmcs Tenepb K Toii mHMOpPMAINN, KOTOPasi XpaHUTCA B cyioBape. Cruc-
KU TPaMMaTHUIECKUX MapaMeTPOB Pa3HBIX CJIOBapeil CyIEeCTBEHHO OTJINYAIOT-
cst Mex/1y coboii. Tak, nanpumep, MopdoJioruvdecKasa A3bIKOBas MOJIEJb,
3aJI0KeHHasl B cJoBaph HalmoHaJIbHONO KOPIyca PYCCKOIO si3blKa, BKJIIOYa-
eT B cebs MO JiBa JIaTEJbHBIX, POIUTENbHBIX, BUHUTEJBHBIX U TTPEJJIOKHBIX
naJieska, a TakKe 3BaTeJbHBINA majex. Mopdonorudyeckas s3bIKOBas MOJCTH
ABBYY npejionaraer pa3smerky NPUTSXKATEIbHBIX MECTOMMEHUN KakK IpHu-
JlaraTejibHbIX. BKJII0UeHrne B s3bIKOBYIO MOJE/b lapaMeTpa OJlyIeBJIEHHOCTH
MOXKET TPUBOJIUTH KaK K TTOJIOXKUTE/LHBIM, TaK U K OTPHUIATEIbHBIM 3 ]heK-
TaM: MOYXKHO MOBBICHUTH TOYHOCTH MOPMOJOrHIecKoil pa3MeTKu, HO MPU STOM
BO3PACTET CJIOYKHOCTH TTPEJICKA3aHUs HOBBIX CJIOB.

Takum obpazom, pesdyJibTarbl MOPGOJIOIMYECKON pa3zMerKu OyJlyT OTJiK-
qarhest (KaK BU3YaJbHO, TaK U COJIEPXKATEIBHO) B 3aBUCUMOCTH OT HATIOJHEHHsI
CJIOBapsI, UCIOJb3yeMOil I3bIKOBOI Mojiesn 1 (popMmaTa 3anucu. Kak ciencrsue,
MOJTyIaeMble Pe3YIbTaThl TAKXKE MOTYT OTJIHIATHCA.

B pycckom g3bIKe CJI0Ba, MPUHAJJIEXKAINAE OJTHON JIeKceMe, OOBITHO OTJIH-
JAIOTCsl TOJIbKO OKOHYAHUSIMU. 38 CUET 3TOTO B paMKax OJIHOM JIEKCEMbI MOXKHO
BbIJICJINTH TICEBJOOCHOBY — Ha4aJbHYIO YacTh CJIOBa, KOTOpas HE WU3MEHs-
eTcs BO Bcex cjioBodopMax. HacTh cjioBa, He MpUHAJIEKAINAs TICEBI00CHOBE,
Ha3bIBACTCS MCEBAOOKOHYaHNEM. MHOXKeCTBO MCEBIOOKOHYAHWH ¢ TPUBI3aH-
HbIMKM K HUM HabOpaMuy lapaMerpoB Ha3biBaeTcs MOP(OJIOrnieckoil mapa-

gurmotii. [Tpumep napajurmbl Jijisi cjioBa 3a60d nokazan B rabsune 2.2

Tabauna 2.2. CioBou3MennTeIbHas apaJurMa CJIoBa 34600

EjuncTBennoe 4nciio MHuoxkecTBeHHOE YKCIIO

Uwm. | Pop. | Har. | Bun. | Ts. | IIp. | Um. | Pou. | Jat. | Bun. | Ts. | IIp.

%] a y 1% oM e bl OB aM bl aM# | ax
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Pasnble cjioBa MoryT obJiaJlaTh OJIMHAKOBBIMU Iapajurmamu. Hamnpumep,
CJIOBa 6exkmop, 3a600 U cmon O0JAJAI0T OJHON M TOH »Ke mapajaurmoii. By-
JIyT Jid 00J1aJaTh OJHON M TO# 2Ke 1HapaJurMOil CJIOBA GEKMOpP U AEKMOP 3a-
BUCHUT OT HCIIOJIb3YeMOi MOPQOJIOrHnUeCKOil MOJIeJIN: IIPU HAJUINK TTapaMeTpa,
OJIYIIEBJIEHHOCTH CJIOBA OYJyT OTHOCUTHCSI K PA3HBIM TTapaJIATMaM, TIPU OTCYT-
cTBUU — K ojiHO#. OueBUIHO, YTO, HAIIPUMEP, IVIAr0Jbl ¥ CYHIIECTBUTEIbLHDBIE
OyayT obJajaTh pasHBIMHU HMapaJurMaMK, TOTJA KakK JJIs MpUjarareibHbIX U
CYIIECTBUTEbHBIX, IIPOM3BOHbBIX OT IIPUJIArATE/IbHbIX, PA3HUIA, OyIeT 3aK/I10-
4aTbCd JIMIIb B YaCTU PEYU.

[IceBookoHuanHmne He Bcerja OyleT COBIAJaTh ¢ OKOHYAHUWEM, TaK KaK B
HEKOTOPBIX CJIOBaX IIPU 00Pa30BaHUU CJIOBOMOPMBI MOXKET IPOUCXOIUTH U3Me-
HEHUE KOPHS, M3MEHSIThCS, MOSIBIATHCSI UM BBIIAJATH CY(DOUKCHI, TPOUCXO-
JIUTH JIpyrue uaMenenust. Hanpumep, jijist rjaroja 2nams dactb popm Oyjier
00pa30BbIBATHCs ¢ A0DABJIEHUEM IJIACHON -0:

2 hamd — 2 onun
[IceBji0ocHOBA B jlaHHOM LIpUMeEpe OyeT 2-, ICEeBA0OKOHYAHUS ~HAMb U -0HUm,
COOTBETCTBEHHO.
Jlst rmarosia udmu eeBI00CHOBA OKA3hIBAETCS MYCTOH, TaK Kak JJIst (hopMm

udmu 1, HaIpuMep, wén OOIMKUX MOJACTPOK HE HAXOJIUTCS.

7~ /'\I . 1
udmu — W,

[TorsiTrieMm, T€CHO CBA3AHHBIM ¢ MOP(MOJIOrIIECKON AP IUTMOM, STBIISIETCST
CJIOBOM3MEHUTEJIbHBIN KJIACC — IIOJIKJIACC CJIOB OJIHOI YacTH pedr C OJIHOI
Moposornieckoii mapajurmoii. TakuMm oOpas3oM, B cjoBape JJisd KaxKI0i JIeK-
CeMbl MOXKHO XPAHUTb TOJIbKO €€ 4aCTh PEYM U CJAOBOM3MEHUTEJbHbBIN KJIACC.

B cioBape ObiBaeT HEOOXOJMMO XPaHUTb U COCTaBHBIE CJIOBA, B KOTO-
PhIX MEHSIeTCsl Ka)kJ0e BXOJsIIee B WX COCTaB CJIOBO, Hampumep, Pumckut-
Kopcaros. B aToM ciydae 1ceB100CHOBa OYIET UATH JIO IePBOil N3MEHUBIIEHCS
OYKBBI, TO €CTh (PAKTUUIECKU OyJIeT COCTOSITH TOJBKO U3 IICEBIO0CHOBDI IIEPBOTO

CJIOBa.

1 1

Ve I 1 Ve
Pumcxk uti-Kopcaxos — Pumck o20-Kopcarosa
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Jl1s1 HEKOTOPBIX sI3BIKOB IIPOOJIeMa XpaHEHUs] M3MEHEHUHl CTOUT Iopas;io
ocrpee. Hanpumep, B apabCKOM si3bIKe CJIOBO 00pa3yeTcsi 0T TPEXOYKBEHHO Oc-
HOBBI JIODABJIEHUEM HOBBIX OYKB MEXK /1y UMEIOHIUXCs OYKB, a Takxke adppukcon B
HavaJie u KoHIe cjaoBa. C Ipyroit cToponbl, j100aB/I€HNE HEKOTOPHIX JacTeil Me-
HSIET CMBICJI CJIOB, TO €CTh WX MOYKHO CUNTATh HOBBIMU CJIOBAMHU, KOTOPHIE HAJI0
XPaHUTH OTJIEJIbHO. B HEMeNKOM s3bIKe IpobJIeMy IIPECTaBJISIOT OT/Ie/sieMble
IPUCTABKK y IJIArOJIOB: B HEKOTOPBIX CJYYasAX ONpeIeJIEHHbIE TPUCTABKHA OTCO-
CJIMHSTIOTCST OT TJIaroJia U Mepexo/isaT B KOHeI 1pejiokennsi. Kak u B pycckom
sI3bIKE, TTPUCTaBKa CYIIECTBEHHO MEHsIeT CMbICJ cjoBa. llomyaaercs, aro s
BOCCTAHOBJICHWST HAYAJILHON (OPMBI HEOOXOMMO 3HATH HE TOJHKO CaM TOKEH,
HO U eINé OJIMH, HAXOJISAIIUIACS B OIPEJIeJIEHHOM MeCTe IPEeJIJIOXKEHUSI.

Mgl paccMoTpesu TOJIBKO OJUH BAapUAHT 00Pa30BaHUsI HOBBIX (DOPM CJIOB —
dutekcuto. Ho, Hatpumep, B TIOPKCKUX si3blKax HOBbIE (hOPMbI 00Pa3yIOTCs I1y-
TEM KOHKaTEeHalluW OCHOBBI ¢ addukcamu, npuuém camu ap@UKChl IPUCOE/IH-
HSIOTCs B CTPOTO OIpeJie/IEHHOM Mopsijke. [[o/00HbIe sA3bIKKM HA3bIBAIOTCS ar-
[VIFOTUHATHBHBIME. 38 CYET YETKUX IIPABUJI IIPUCOEINHEHMS, K OCHOBE MOXKET
JI00ABIIATHCS JJOBOJIHLHO MHOTO ahduKcoB. IToMuMo 3T0ro, K CJIoBy MOXKET ObIThH
[PUCOEIMHEHO OJTHO MOJUMHEHHOE CJI0BO. TaK, HAIPUMEpP, B OJIHO CJIOBO MOXKHO
ckazarh kitap_lar_wm_da_ki_ler_i: me (sun. nadeowc), wmo aescam na mo-
ux xuuzar. B pesynbraTe KoJndecTBO (pOPM y OJIHOIO CJIOBA MOXKET JIOXOJIUTH
JIO HECKOJIbKUX TBICSY, IIPA TOM, UTO UX aHAJU3 UeJJOBEKOM He 3aTPY/IHAETCs.
XpaHuTh 110/100HbIE 00bEMbI CTAHOBUTCS 3aTPYIHUTE/IHLHO.

Haxkowner, cymum OegcTBHEM MOI'YT CTaTh MOJUCHHTETUIECKHUE SI3BIKH,
B KOTOPBIX HECKOJILKO YJIEHOB TPEJJIOXKEHNsT MOTYT CKJIEHBATHCS B OIHO
cioBo. Mamihlapinatapai — ciaoBo u3 sranckoro s3bika (mremst dAram, Or-
HeHHasT 3eMJisl), yKa3aHO B KHHUTe PEKOpjoB ['mHHecca B KadecTBe <«HAMOO-
JIee CXKATOro CJIOBa» M CUMTAETCS OJHUM M3 CaMbIX TPYAHBIX JIJIsi 1IEPEBO-
na caos. Ono o3Hauaer «Bseasd meoncdy deymsa a0dvmu, 6 KOMOPOM 6vi-
PAdACAEMCA JHCeranue Kaxncdozo 6 mom, wmo dpyzo0t cmanem uUHUYUUGTOPOM
moz0, wez2o romam o0ba, HO HU 00un He Tovwem Ovmob nepsvimy. CI0BO CO-
crout u3 pediiekcuBHoro / maccuHoro mpedukca ma- (MAM-nepen raac-
HbIM), KOpeHb thlapi, 410 3Ha4UT OBITH B HEJOYMEHWH, KaK TO, 4TO JeJaTh

jnagabie, To stative cyddurca -n, pocrmkenne Cydduke -ate, n JBOIHOIM
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cydukc -apai, KOTOpblii B cocTaBe € pedJIeKCUBHBIM mMmam- eCTb B3aUM-
Hble UyBCTBa. [IpuMep BOCHMUIIOPSIIKOBO JI€PUBAIMN B SCKUMOCCKOM SI3bI-
ke: igdlo_ ssua_ tsia_lior_fi_ gssa_liar_ qu_ gamiuk (dom-604v100-006040H0-
U320MABAUBAMD-MECTO-00IMb-UIMU-BeAeMb-K020a-0H-€20), «Beaes emy noft-
mu myda, 20e cmpounca d060AbHO 00ALULOTE DOM>.

Takum oOpa3oM, METObI XpaHEeHUsT CJIOBApsl MOI'YT 3aBHCETH OT TOrO, CO
CJIOBapéM KaKOTO si3bIKa MBI paboraeM. Huke MBI paccMOTPUM HECKOJILKO pas-

HbBIX BapHaHTOB XPaHEHMI.

2.1.5 Mopdoaorngeckass OMOHUMUS

B npumepe co cJI0BOM «KOCOi#i», Mbl YBHUJIEJIH, YTO OJJHOMY U TOMY K€ TO-
KEHY MOXKET COOTBETCTBOBATH HECKOJIBKO Pa3HBIX cjaoBodopM. ITomobnoe sB-
JIEHUE Ha3bIBAETCSI JIEKCUYECKOU HEOJHO3HAYHOCTBIO. Jlekcrmieckas: Heojl-
HO3HAYHOCTh BKJIIOYAET B €eOsi HECKOJLKO siBjeHnii. OMOHUMUSA — 3TO siB-
JIeHHe, IIpA KOTOPOM JIBa CJIOBA CXOJHBI II0 HAIMCAHMUIO U 3BYYaHHUIO, HO pa3-
JIMIHBIE TI0 CMBICTY. Pasjimdalor JJeKCu4IecKyr (coBnajenne (HopM pasHbIX
JIEKCEM ), TPAMMATHAYECKYIO (COBIIaJICHIE TOKEHOB OJIHOf JIEKCEMbI ), CHHTAK-
CUYECKYIO (pasjiiHble KOPPEKTHBbIE TPAKTOBKU OJIHON 1 TOii »Ke Moc/e10Ba-
TEJHLHOCTH CJIOB) W JIPYyTHE BUJIbI OMOHMMUM. B HaleM ciydae necuanasd koca,
KocaA koca U Kocol K0Col B COOTBETCTBYIOMUX dopMax Oy/lyT UMEHHO OMOHU-
Mamu. Jlekcuueckasi HEOJHO3HAYHOCTD, TOMUMO OMOHUMMUM, BKJIOUAET B CeOsI
TaK>Ke Pa3JMIHbIe BAPUAHTHI aHAJN3a CJI0OBA B paMKax OJIHON JIEKCEMbI: TOKEH
Kocoti MOXKeT ObITh MPOAaHAJU3UPOBAH OJHOBPEMEHHO KaK MMEHWTEJbHBIN TTa-
JIE?K MY2KCKOI'O POJIa, M TBOPUTEJbHBIN 131K »KEHCKOI'O POJia B paMKaX OJIHOM
JEKCEMBI (K0COT, NPu.ia2amesvnoe).

Cugrue (niv pa3peiieHne) OMOHUMUU — STall AHAJIN3a TEKCTa, HA KO-
TOPOM TPOBOJUTCS BHIOOD €JMHCTBEHHOI'O BapuaHTa MOPMOJIOruIecKOro aHa-
JIN3a, JIJIST KayKJI0r0 TOKEHA.

Eciu cioBapb He COJIEp:KUT JIaHHBIIA TOKeH, OyJieM Ha3blBaTh 3TOT TOKEH
HecJoBapHBIM. Ecin ¢ JaHHBIM TOKEHOM CBsI3aHO OoJiee OJIHOM CJI0BO(DOPMHBI,
Oy/leM Ha3blBaTh TAKOW TOKEH HEeOJHO3HAUYHbIM. Kak yke OblJI0 CKa3aHo BbIIIIE,
cJI0BOpOpMa COJIEPKUT B cebe JieMMy, 4aCTh pedu U HaDOP IPaMMaTHIECKUX

napamerpoB. CiemoBaTenbHO, HEOJHOZHATHOCTH MOXKET MPOSIBUTH ¢e0sT B OJIHOI
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U3 9TUX JacTell wim ux KomoOunarmuu. [loMrMo HecJIOBapHBIX W OJIHO3HATHBIX
CJIOB BBEJIEM JIJISI TOKEHOB €IT¢ deThIpe KJIacca OMOHUMUN.

e Heogno3naynbie Mo mapamMeTpaM — B aHaJU3€ HPUCYTCTBYIOT CJIOBO-
GOpMbI € pPasIMIHBIMU MHOXKECTBAMU I'DAMMaTHIYECKUX apaMeTpoB, HO
COBIIAJIAIONIEN JIeMMOI W JacThio pedun. Hanpumep, mpuiararesbHoe Kocod
MOKET BBIpaXKaTh KaK UMEHUTEJbHBIN MaJiexK MYXKCKOTO pojia, TaK W TBO-
PUTENBHDBIN TaJeXK XKEHCKOTO POJIA.

e Heogno3nauynbie 10 9aCTU PeYM — B aHaJU3€ [PUCYTCTBYIOT CJIOBO-
¢gopMbl, coBrajamIKe 1Mo JieMMe, HO OTJIMYAOIIKMecs M0 YacTu pedu. Tak
KaK 9acTy pedr He COBMAJIAIOT, TO HAOOPH TAPAMETPORB Y CJIOBO(DOPM TaKkKe
OyyT oTiMYaThCdA. B CBA3M € 9TUM CpaBHEHHE TTapaMeTPOB MPOBOUTHCS
He MoxkeT. Hanmpumep, mpuiaratesbHOe U CYIMIECTBUTETLHOE PaHeHbil.

e Heogno3naunbie 10 jieMMe — B aHaJiM3€e [IPUCYTCTBYIOT CJIOBO(OPMBI,
OTJIMYAIONIUECS 110 JIEMME, HO MMEIOIUe OJIMHAKOBYIO YaCTh pedu. 3/1eCh
napaMeTpbl MOT'YT KaK COBIaJIaTh, TaK U oTyindarhesd. [Ipumepom coBmaga-
IOIUX TTApaMeTPOB SABJISIETCS TOKEH CMeAU — TPEThe JIUTIO eUHCTBEHHOTO
GUCSIA OT JIEMM CMemb U CMoAomb (yIapeHne y TOKEHOB OyleT pas3iin-
4aThCst, HO Mbl HE YBHJMM 9TOro B Tekcre). [Ipumepom passmvatoniuxcs
napaMeTpoB OyJieT SBJISATHCS TOKEH 6UHG, COOTBETCTBYIONINNA UMEHUTEHHO-
My TaJeXKy eJIMHCTBEHHOTO YUCJIa JEMMbl 6UHa 1 MMEHUTETHLHOMY MaJIeXKy
MHOXKECTBEHHOTO YUCTIA JIEMMbBI 8UHO.

e Heogno3rauHblie IO 9aCTU pevd W JIEMME — B aHaJIU3€ [IPUCYTCTBY-
10T CJOBOOPMbBI, OTJIMYAIONIMECH KaK [0 JIeMMe, TakK U 10 4acTh Pedu.
CpaBHenne mapaMeTpoB 371eCh TaKyKe MPOBOAUTHCsT He MoxKeT. [Ipumepom
3J1ECHh MOYKET CJYKUTH TOKEH CMek.A0, COOTBETCTBYIONII UMEHUTETbHOMY
NaJIeKy eUHCTBEHHOTO YUCIa CYIMEeCTBUTETHHOTO CMeKA0 T TPETheMy JIn-

Iy CpeJIHEero Pojia, MPOIIEJIIEr0 BPEMEHU TJIar0Jia CImeyd.

2.1.6 Iloaxoapr K MOPQOJIOTHTIECKOMY AHAJII3Y

B 3aBucuMoCTH OT IOCTAHOBKH 3aJa4ud, MOPQOJOrHIECKNil aHaJII3aTOP
MOXKET BO3BpallaTh PasHyto uHopmaiuio. Kcin Ham HeoOXoAuMo paccuurarh
BEKTOP YaCTOTHOCTU YIIOTPEOJIEHUsI CJIOB B TEKCTE, 9TO MOXKET ObITb TOJIHKO

JIEMMa WJIN JIEMMa W 9aCTb PEeYNn. ,Z[.HH A3bIKOB C HEBBICOKOI (bﬂeKTI/IBHOCTbIO
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IpUMEHSETCS CTEMMUHT — OIpejiesieHre OCHOBBI CJIOBA ITyTEM OTOpachIBAHUs
OKOHYAHWH 13 U3BECTHOTO HAOOPa (BO3ZMOXKHO, MICEBIOOCHOBBI 32 CIET OTOPACHI-
BaHUs 1CEBJIOOKOHYaHUIT). OTiinine CrTeMMUHIA OT JIEMMATU3AIMHA MOKHO 1IPO-
JIEMOHCTPUPOBATH HA MPUMEPE CJIOBA 8bLL00UbL: TTPOIECC JIEMMATU3AINN OTIPe-
JICJTAT JIEMMY 6bi200€, B TO BPeMsi KaK CTEMMUHT BEPHET MCEBIOOCHOBY 6bLL00.
[To dpyHKIMOHATBLHBIM BO3MOXKHOCTSIM MOP(OJOTHIECKHE MTPOTIECCOPI Jie-
JIATCS Ha, HECKOJIbKO BHUJIOB:
® BLITIOJIHSOIINE TOJILKO JIEMMATU3AIUIO UJIM CTEMMUHT,
® OIIpeJIeJIAIoNNe YacTh PedH,
® OCYIIECTBJIAIONINE TIOJHBIN MOPMOJIOrTIeCKIi aHAJINS, T. €. IEMMaTH3AIIIIO
U olipejieienre Bcex MOP(QOJIOrMiecKuX XapaKTepUCTUK CjoBO(POPMbI.
® OCYIIECTBJIAOININE MOP(EMHbBII aHaJIN3, BbIJICISIONME MOPQbI, BXOJIAIINE

B COCTaB CJIOBA.

Bsejienne B mopdoatainzarop GpyHkimu MopdeMHoro pa3bopa paciiupsi-
eT ero NpuMeHMMOCTh. Hampumep, ¢ 1oMOIIbIO JIaHHONW (DYHKIUU MOXKET ObITh
peasin30BaH MOMCK CEMAaHTUUIECKH OJIM3KUX CJIOB PA3HBIX dacreil peun (OJHOKO-
PEHHBIX ), ITO MOYKET ObITH MOJIE3HO B PsIJIE 38189 KOMIIBIOTEPHO# JIMHTBUCTUKH,
BKJIIOYAS 3a/a9y pacrno3HaBaHUs KOHCTPYKIIMH MO Ma0JOHAM.

[Tepsbie Mopdosiornyeckre aHaJIM3aTOPbl PYCCKOI'O si3bIKa ObLJIN 1POCTbI-
MU U MPAKTUIECKH He MCIOJb30BaM coBapHoit nadopmaruu. C pocTom Bbi-
YUCJIUTETHHBIX MOIIHOCTEH U 00bEMOB ONEepaTUBHON MaMsTH, a TaK>Ke MosTBJIe-
HUEM HOBBIX aJITOPUTMOB U CTPYKTYP JAHHBIX CTAJO BO3MOXKHO 3 DEeKTUBHOE
UCTIOJIb30BaHUE OOJIBIINX CJIOBApEii, UTO 3HATUTETLHO YIYUIIUIO KAUeCTBO pe-
aJinzyemoit mojiesin. [lajiee Mbl 1IpoOBEJIEM 0030p pas3J/IMUHbBIX [10JX0/I0B K MOP-

dosiornueckomy aHau3y.

BeccaoBapras mopdosorus

BecciioBapibie MOPMOIOrUN sIBISIOTCS OJIHUM U3 MEPBBIX MMOJX0JI0B K pe-
IICHUIO 33J1a9u MOpQoaHan3a PyccKoro s3bika. OgHaKo 6eccjioBapHbLIMU OHU
SIBJISTFOTCSI JIUIIL YCJIOBHO: B HUX OTCYTCTBYIOT OOJIBIINE CJIOBAPH JIEKCUUECKUX
eJIMHKI], HO (PAKTUUECKH KUCIIOJIL3YIOTCS HEOOJIbIKe CjioBapu ¢ MH(POpMAIUEit
o (uiekcun. Takoii cjoBapb MOXKHO IPEJICTaBUTL B BUJI€ TAOJIUIbI — CM. Tab-

quny 2.31 B nepom crosibiie copepxkarcst duiekcnu ciaoBodOopM, BO BTOPOM —
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dutekcusi HopMaJibHOI (DOPMBI, & B TPEThbeM — MOPQOJIOIHYECKIEe XapaKTepu-
CTUKM, COOTBETCTBYIOIIIE MCXOJIHOI cioBodopme ¢ nanHoit dekcueit. Koneu-
HO, U3 JAHHON TabJIMIbI MOXKHO YAAJUTh BTOPO# ¢TOJI0€1L, JOIOBOPUBIINUCH, YTO

1epBas 3alUCh COJIEPXKUT B cebe TICeBJI00OKOHYaHNE HavYaJIbHOW (DOPMBbI.

Tabsuna 2.3. Tabsmna duekcunii

Daekcud | Paekcuda HaYI. pOpMbI Mopd. xapaKTepucTuKmn
-OHOK -OHOK CVILI., neon., M. p., €. 4., UM. II.
-OHOKa, -OHOK CVI., veom., M. p., 1. 9., POJ. II.
~-OHOKY -OHOK CVII., veon., M. p., €. 9., Jgat. II.

-OHOKOM -OHOK CVILI., veoj., M. p., €. 4., TBOp. II.

st 6eccaoBapHoit MOpOIOrMU aHAJIM3 CBOJAUTCSA K IIOMCKY HauboJiee
JUIMHHOT'O OKOHYAHWST aHAJIU3UPYEMOii CJIOBOGOPMBI B 9TOM CJIOBApE U BLIOOPKE

COOTBETCTBYIOIIUX MOPMOJOrnIeCKUX XapaKTePUCTUK, HAIIpUMED:

nose -onor — CVII[., neod., m. p., €d. 4., um. n.

OKOH4YaHue

Cy1ecTBeHHBIM ILTIOCOM 37EeCh SIBJISIETCS TO, UTO OIpejiesieHre MopdoIo-
I'MUIECKUX XaPAKTEPUCTUK U HOPMAJILHON (POPMBI BOSMOXKHO IPAKTUIECCKU JIJIsT
J11000# ¢10BOOPMBI, JJIsT KOTOPOil HaImiach moaxojsias diekcust. Oprako
TAKOM II0JIX0/1 3a9aCTyI0 OKa3bIBACTCA HETOUHBIM U3-3a HAJUIKMA OOJIBIIOrO KO-

JIMYECTBA UCKJIIOYCHUN B A3BIKE.

CaoBapHasa mopdoJsorusgd Ha OCHOBE CJIOBaps OCHOB

OJHEM U3 KJIACCUUECKUX IOJIXOJIOB K MOPQOJOTHIECKOMY aHAJIU3y PYC-
CKOI'O $13bIKa SIBJISIETCS IOCTPOEHUE CJIOBAPHON MOPQOJIOrMU Ha OCHOBE CJIOBAPsi
octos [9]. OcHoBO# MOJIE/IM BBICTYTIAET CJIOBAPH OCHOB, KOTOPbIH COJEPKUT BCE
(rceB10)OCHOBBI JieKceM si3bIKa. OH CBsI3aH CO BCIIOMOTATEBHBIMU CJIOBAPSIMU,
B KOTOPBIX COJEPIKUTCSI CIIMCOK (PJIEKCHI BCEX CJIOBOM3MEHUTEbHBIX KJIACCOB,
JULSL KaXKJIOH M3 KOTOPbIX YKazaH HAa0OP 3HauYeHUI MOPQOJIOIHYECKUX Xapak-
TEPUCTUK, KOTOPbIE OHA MOXKET BbIparkarTh. TakKe, KakK MPaBUJIO, XPAHUTCs

JIONOJIHATEIbHAST nH(MOPMaIns 00 0COOEHHOCTSIX CJIOBOM3MEHEHWSsI, HalPUMED,
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0 4yepejoBaHuK OYKB B OCHOBaX MJIM OEIJIbIX IVIACHBIX. 3a4acTyIO IIPUCYTCTBYET
JIOTIOJITHUTEJILHBIA CJIOBApb MCKIIOUUTEIbHBIX CJIYJaeB.
Paz6op ciioBohopM HPOUCXOIUT 110 CJICAYIOUIEH CXeMe.
1. ITocnenoBaTeIbHO OTCEKAIOTCS BO3MOXKHBIE OKOHYAHMS JIMHON oT O jio N
OYKB, TaKMM 0OPa30M CJIOBO Pa30dMBaEeTCs Ha OCHOBY U (DJIEKCHIO.
2. JIas1 Moy 9eHHOrO OKOHYAHMST HAXOIUTCS €T0 CJIOBOM3MEHUTEIbHbIN KJIACC.
3. IIposepsiercst HaJM4IKe MOy IEHHON OCHOBBI B CJIOBAPE OCHOB M HAXOIUTCS
HOMED €€ CJIOBOM3MEHUTE/ILHOTO KJIaCCa.
4. B ciiydae cOBIIaJIeHHs CJIOBOM3MEHUTEbHBIX KJIACCOB BBIOMPAIOTCS COOT-
BETCTBYOIIHE MOP(OJIOrniecKrue XapaKTepUCTUKU U CTPOUTCS JIEMMa, KO-

TOPbIE N ABJIAIOTCA PE3YJILTATOM aHAJIA3a.

CioBapHasg MmopdoJjiorus Ha OCHOBE CJIOBaps CJ0BOMOpM

151 BBICOKOJIEKTUBHOT'O sI3bIKa HarbOJIee YaCThIM IIOXO0/I0M K PEIICHUIO
331891 MOPQOJIOTHIECKOI0 aHaJIN3a SBJIAeTCs CJI0BapHas MOPQOJIOrus Ha OC-
HoBe cyioBaps cyioBodopm [9]. Baza mopdomoruteckoro mporeccopa, mocTpo-
EHHOT'O Ha TaKOi MOPQOJIOrUK, 3aK/II0YAETC B CO3/[aHUK CJoBapsi Bcex (hopm
sI3bIKa, KOTOPHI MOYXET ObITh INpeJICTaB/IeH B BUJIe TAOJIUIBI — CM. IIPUMED B

tabmaure (2.4,

Tabauna 2.4. IIpocreiiiias Tabauna cioBogoOpM

CanoBodopma | Hau. popma | Mopdosiorndeckne XxapakTepUCTUKHI
ABAT ABAT CVIII., ox., M. p., UM. II.
ABATA ABAT CVIL., oi., M. p., POJ. 1I.
ABATY ABAT CVII., ox., M. p., gar. 1.

ABATOM ABAT CVILI., oju., M. p., TBOP. II.

Onpejenerre HOPMaJIBHONW (HOPMBI U MOPGOJOTUIECKUX XaPaKTEPUCTUK
CBOJIUTCSI K IOUCKY cjioBodopMbl B Tabjiuie. Cunres cjaoBoOPMbI, TOXO0XKIM
00Opa3oM, CBOJIMTCS CHadaJja K MOMCKY HOPMaJbHOI (bOpMbI, a 3aTeM (DOPMBI,
COOTBETCTBYIONIEH 3alIPOIIEHHBIM MOPQOJIOIMIECKIM XaPAKTEPUCTHKAM.

SHaYUTEIHLHOI TTPODJIEMOT BCeX CJIOBAPHBIX MOPQOJIOTHii, 0COOEHHO Ha OC-

HOBE CJIOBapPst CJOBOOPM, sIBJISETCS CTPYKTypPa XPaHEHUs CJOBapsi, KOTOPHIil
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MOXKET 3aHUMAaTh HECKOJbKO ruradaiit. OjHako, Ipu KMCIOJb30BaHUK P dheK-
TUBHO# CTPYKTYPbI JAHHBIX, Jlaxke OoJjiee OOIIUPHBINA CJI0BAPh CJI0BOMOPM CTa-
HOBUTCsI HE TOJIBKO XOPOLIEH TEOPETUICCKOR MOJIENIbIO, HO U YI0OHBIM IIPAKTH-
YECKUM CPeCTBOM. JOCTOMHCTBAME SIBJISIIOTCST BOSMOYKHOCTD BBITIOJIHEHUS KaK
aHaJn3a, Tak u cuHTe3a. K OCHOBHBIM HEJIOCTATKAM CJIOBAPHBIX MOPQOJIOTHii,
OTHOCSTCs: IIPOo0JeMa aHaJu3a CJIOB, KOTOPbIX HET B CJOBape, HEOOXOIUMOCTH

KaueCTBEHHOTO 1 00bEMHOI0 CJI0BaPH, IpodeMa MOPQOJIOTTIECKONl OMOHUMUH.

2.1.7 Mopdemuniii pa3dbop

Mopdemublii pazdop sIBJIAeTCs IIJI0X0 U3YUEHHON 3a/iaueil B 001aCTU KOM-
IbIOTEPHON JIMHI'BUCTUKHU, IIPU STOM pPabOTHI JIJIsi PYCCKOSI3BIUHBIX TEKCTOB
npakTuIecku orcyTcrByior. OJHAKO, KaK OTMEJaJoCh BbIIIe, BBejeHne hyHK-
1 MopgeMHOro pazdbopa MOXKET 3HAUYUTETHHO PACHIUPUTH TPUJIOKEHUST MOP-
¢0JIOrnIecKoro mpoIeccopa, 0COOEHHO JJIsi TAKOI'O BHICOKOMDJIEKTUBHOTO SI3hIKA,
KaK PYCCKUIl.

ajiaua MopdeMHOro paszdbopa CJIOB 3aK/JII0UYaeTCsI B pa30MeHUM CJI0Ba Ha

ylopsijioueHHblit Habop mopdos. Hanpumep:

1mpossible — — Poss — %

Ian
NPUCTAaBKA  gopenp  CyPPuxc

B nacrosimuit MOMeHT HauboJiee M3BECTHBIMK MOJXOAAMUA K aBTOMATU3M-
poBanHOMYy MOpdemMHoMy pa3bopy siBJisitorcst: Meros Xappuca [31], meros de-
x)oua [29)], meron Beprxaps [20], a takxke Meros, peasn30oBaHHbBI B CHCTEME
Morfessor [41]. Kaxplit u3 HUX OTHOCHTCST K METO/IaM, He TPEOYIOMUM Pa3Me-
YEHHBIX JAHHDLIX, U IEJIMKOM OIMUPAeTCs Ha MH(MOPMAIUIO U3 Hepa3zMeYeHHbIX
KOPITYCOB.

Meroy, Xappuca [31] 6asupyercst Ha mpocToii ujee nojcuera KOJudecTsa
Pa3/JNIHBIX OYKB B CJIOBaX KOPIIyCa WU CJIOBAPsl, UAYIUX IOCJI€ Pa3THIHBIX
HAYAJIbHBIX JaCTell CJI0Ba U Iepesi KOHeTHBIME JacTsaMu cioBa. Ha pucynke 2.1
LPUBEJIEH [IPUMEP TAKOI'O 1OJACYETa: B BEPXHEH CTPOKE HAXOUATCH KOJUIECTBA,
pa3/imdHbIX OyKB B CJIOBAaX CJIOBapsi, UJYIIUX MOCJ€ HAYAJIbHON JacTh JaHHOR

JUIMHBI, B HUYKHEH HaXOJISITCsl KOJIMUIECTRBa 1epe)i KoHeuHO 1acThio. Pazbuenne



48 AmromaTruyeckas oO6pabOTKa TEKCTOB W aHAJIN3 JAHHBIX

cJIoBa Ha MOPGEMbI IPOUCKOJUT € TOMOIBIO HAXOXK/JICHUS TTUKOB (JTOKAJIbHBIX
MaKCHMYMOB) B KayKJIOM U3 psiJioB. B ToMm Mecte, rjie oOHADYKEH MUK, 1 HAXO-

JIATCSE TPaHKIA MOPgQEM CJI0BA.

~

A

Puc. 2.1. KoauuecTBo pasiumiHbix OYKB ¢ adppukcamu cjioBa

JlaHHbIl MeToJi TpedyeT JIOCTATOIHO OOJIBIIIOIO KOPIIYyCa, CJIOB U SBJIACTCH
HETOYHBIM J1JIs1 BICOKOMJIEKTUBHBIX A3bIKOB, TAKMX KAaK PYCCKUIL.

Meron Hexona [29)] siBasiercst pacumpennem metojia Xappuca i COCTOUT U3
TPEX ITAIOB: TOUCK M3HATAJIbHBIX MOP(MEM, TTOUCK JOMOJHUTETbHBIX MOP(dEM,
cermMenTals cjoB. Ha mepBom 3tame ajaropuTM HCHIOJIB3YeT METOJ Xappwuca,
OJIHAKO IIPOUCXOJUT HE IOUCK IMKOB B KOJMYECTBE PA3JIMIHBLIX IIOCJIEIYIONNX
OYKB, & HAXOXK/ICHIE 3HAYECHU, GOJIBINE OMPEJIEIEHHOTO TIOPOra (TTOJOBUHA, JIJTH-
ubl ajdasura). Ha Bropom sralie poucxojuT JIONOJHEHIE ClicKa MopdeM: ¢
MOMOIIHI0 HaboOpa, 0OHAPYXKEHHOTO Ha TIEPBOM 3Talle, OT CJIOBA OTIEJSIOT W3-
BECTHYIO MOP(MEMY 1 €CJTH OCTABIIASICS TaCTh BCTPEIaeTcs ¢ ApyTruM adhukcom
6ojiee n paz, TO 3TOT addPUKC TaKxKe 3aHOCUTCA B CIHUCOK Mopdem. Tabsmia
UJLTIOCTPUPYET 3TAll 2 Ha IpUMepe CJIOB ¢ KopHeM [ight.

[Tocsie iepBbIX JIBYX 3TAIOB CIIUCOK MOP(MEM TTOCTPOEH U ITPOUCXOJNT CEIr-
MEHTAIlMsT CJIOBa C MOMOIIBIO YKAHOTO AJrOpUTMa: B Habope MopdQeM HIeTcs
cydbdukc nin npedpukc MaKCUMaJbHOR JIJIMHBI, KOTOPbIN COBIA/aeT ¢ OKOHYA-
HUEM WJIA HAYaJIOM CJIOBA, COOTBETCTBEHHO.

JlaHHBI METOJT CYIIECTBEHHO 3aBUCUT OT MCXOHOIO Kopiyca ¢j1oB. OCHOB-
HBIM HEJIOCTATKOM METOJIa JIJIsi BBICOKO(MDJIEKTUBHBIX SI3bIKOB sIBJISIETCsT TTPOOJIE-
Ma Ype3MepHOro pazjiesieHus mojydeHHoro adgdukca Ha Habop MopdeM MeHb-
meit ayuHbl (oversegmentation). Kak ormedaor aBropbl, OHU n36erau TaKoro
pasjiesieHnsl U3-3a HAJHMYUs OJHOOYKBEHHBIX MOpPQeM, NHaUe CJIOBO IpeBpallia-
JIOCh ObI B HAOOP 0JIHOOYKBEHHBIX MOPQEM.

Meroy;, Bepuxapy [20] takxke Gasupyercst Ha meroje Xappuca U umeer

HECKOJIbKO AOIOJIHUTEJIbHBIX IIaroB JJisd YTOYHEHUA DPE3yJibTaTa. Ha ImepBoM
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Tabauna 2.5. [Ipumep BToporo srana ajropurma Jlexxona

UzBectubie mopdembl | Cioba | HoBble Mopdhembr
light
-S lights
-ed lighted
-ing lighting
-ly lightly
-er lighter
lightness -ness
lightest -est,
lighten -en

STalle IPUMEHSIETCA METOJ Xappuca JJjisl MOoJydeHus CIKICcKa Beex cyddMUKcoB
1 npedUKCOB U3 BXOJHBLIX ¢JIOB. Ha BTOpOM sTalme MpouCXOIUT BBIICICHUE OC-
HOB CJIOB C IIOMOIIIBIO IIPOCTOI'O 1Iepedopa, BCeX BO3BMOXKHbBIX a@UKCOB CJIOBA,
MOJIYIEHHBIX PA3JINIHBIMU KOMOMHAIMsIMY 13 apPUKCOB, BLISIBJICHHBIX Ha, [T€P-
BoM miare. Habop ocHOB B TaKoM cjiydae IOJIydaeTcs OYeHb OOJIbIINM, II03TO-
MY KCIIOJIB3YIOTCS HEKOTOPBIE dBPUCTHKHU, HAIIPUMED, IPEJIIOJIOXKEHUE O TOM,
9TO JIJIMHA OCHOBBI HE MOYKET ObITh MeHee Tpex cuMBoJioB. Ha Tperbem srarie
MTPONCXO/IAT CEIMEHTAIMsT CJIOBa Ha MOP(MBI ¢ MOMOIIHIO CPABHEHHUsI CJIOB C OJIU-
HAaKOBBIMU ocHOBaMu. CpaBHEHWE 3aKII0YAETCS B HAXOXKICHUW TPAHWI] MEXK Iy
OOITUMU U Pa3JInIAIONIIMUICA YacTIMU cjoBa. [locse Tperbero mmara Jijisi 0J{HOTO
CJIOBA MOYKET OBITH ODHApPYKEHO HECKOJbKO Pa3JIMIHBLIX pa3dopoB. s BbIOO-
pa HaWJIYy4lIero MCHOJIb3YeTCd Ka/HbI aJlOPUTM NOUCK <AYYWUT-NepEeuLls .
B ciydae Bbibopa Mex/ 1y HecKoJbKUMU addukcaMmu BoIOUpaeTcs: HanboJiee Ja-
CTOTHBIN. Tak»Ke NPUMEHSIOTCA IPOCThIE 9BPUCTUKHU, HAIIPUMED, IpedUKC He
MOKEeT UJITHU 1ocjie cyddukca.

MeTon ObLI IPOTECTUPOBAH Ha HECKOJbKHMX SI3bIKAX, B PE3yJbTaTe ObLIH
1OJIyYeHbl OlleHKKU F-Mephl B npejesnax or 24 10 60 npoueHTos.

Meroy, cucrembr Morfessor [41] rak»ke ucnosib3yer crarucruky, cobpa-
HYIO 110 Hepa3MeUYeHHOMY KOpIIyCY, OJIHAKO He 0asupyercs Ha MeToje Xappu-
Ca, ¥ OCHOBBIBAETCSI Ha AJITOPUTME MAIIMHHOIO OOyUeHUsI. AJITOPUTM MBITACTCS
HaiiTh DaJIaHC KOMIAKTHOI'O OIMCAHKS CJIOBApsi MOPGOB U B TO 2KE BPEMsi, KOM-
MaKTHOIO PasOMeHusT CJIOB KOPITyca ¢ MOMOIIbIo 91X Mopdon. IlepBast Bepcusi

Morfessor ocHoBbiBastach Ha pekypceusHoM ajropurve MDL [28] u 6bita KoH-
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TEKCTHO He3aBucuMoii. OCHOBHBIMHM HEJIOCTATKAMK JIAHHOW BEpPCUU OBLIN IIPO-
Onembl Hemopasbuenusi (undersegmentation) IacTOTHBIX MOP(MOB U Upe3Mep-
HOI'O pazdueHusi pejkux Mopdon. st ycrpaHeHus: 9TUX HEJIOCTaTKOB aBTOPbI
KCII0JIb30BAJIM CKPbIThie MapKoBekue Mojesu [19], ¢ moMolbio KOTOPbIX HPOUC-
XOJUT YUIET KOHTEKCTa OJIMKANIINX CJIOB.

Morfessor 6wt iporectupoBan [23] Ha anrIHiCKOM, (GUHCKOM U TYPEIKOM
si3pIKax. Hawmmydmuit pe3yabrar ObLI JOCTUTHYT Ha KOPIYyCe TYPENKHX CJIOB,

F-mepa cocrasuiia okosio 70%.

2.2 0O0630p Moayaeit MOPQPOJIOTTIECKOTO

AHAJIN3 A

B pgannom pasjiese OyayT paccMOTPeHbl Haubosee IOoIyJsipHble MOPQO-
JIOTUYIECKUE TTPOIECCOPHI PYCCKOTO $I3bIKA, KOTOPbIE JIOCTYITHBI JIJIT OTKPHITO-
ro WCrnoJb3oBanud. JlaHuble MPOEKTHl ObLIM yYACTHUKAMHU COPEBHOBAHUN TIO
MopostornueckoMy anajgn3y pycckoro s3bika [10] u Hepenko HCmoIb3yoTes
B npakrudeckux npusoxkenusx |12 [I]. Mopdoupoueccopbl pacemarpuBaiuch
KaK C TOYKW 3peHust (PyHKIMOHAJIBHBIX BO3MOXKHOCTEH: CTEMMUHT, JIeMaTH3a-
AT, TTOJTHBI MOPQOJIOTUIECKIU aHaIN3, CUHTE3 CJI0BOGOPM, CHATHE OMOHM-
MUH, TaK ¥ TEXHOJOTMIECKUX XapaKTEePUCTHUK, TAKMX KaK pa3Mep CJI0oBaps, OT-

KPBITOCTh MCXOJIHBIX KOJOB, HCIIOJb3yeMasi MOJieJIb MOPDOJIOrun U Jp.

2.2.1 Cucrema [Aumaanmar—-AQOT

[Ipoext AOT [I] Britowaer B cebsi MPaKTUIECKH BCE STAIBI ABTOMATHIE-
cKoro anajuza TekctoB Ha Ef, B Tom uncie n mopdrosornuecknii. [IpoekT pas-
pabaTbhiBaJICs 1pU HOJJIEP:KKe IpyIiiibl JuHrBUCTOB U3 PI'TY, ocHOBHBIM pas-
paborarkom BhicTynas A. Coknpko. Mopdosorntaeckuii mpomeccop ObLI BHIIO-
’)KeH B OTKPBITHIN JocTyn B 2004 romy. Jlekcndaeckoit OCHOBOM CITyKUT CJIOBAPD
Banuzmska [0].

Mopdosiornueckuit npouneccop AOT [17] upepocrasisier Bece dynkiuu
IIOJTHOT'O MOPOJIOrMYECKOI0 aHaJIn3a, BKJIOUYasi HAXOXKJIEHUE JIEMMbl U MOP-

dosiornvyeckux xapakTepuCcTUK CJA0BOMOPMBI, a TaK»Ke CUHTE3 CJIOBO(MOPM.
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AOT 6asupyercs Ha cmoBapHOit MOpGOJIOrnN, B KAUECTBE CJI0BAPST UCIIOb-
3yeTcsl PYCCKHil rpaMMaTrHdecKnii coBapb A.A.3ann3HsKa, KOTOPBI BKIIOYAET
boJiee 161 Toic. jsiemM. Jlorudeckasi crpyKTypa KOMIIBIOTEPHOI'O CJIOBAPSI 1IPE/i-
CTABJISIETCsT B BUJIE HECKOJIBKUX TaOJINIL: JIeMM, (DJIEKCHI, TPUCTABOK, MOPQOJIO-
ITIECKNX XapaKTepucTuk. Tabynia JeMM COIep>KUT CIUCOK TTCeBI00CHOB CJIOB
CO CCBhLIKAMM Ha TaOIUIbI (pJIeKcuil 1 mpucTaBoK. B Tabsuie g uiekcnii Kaxk oMy
13 OKOHYAHUM CJIOB COOTBETCTBYET CCBHLIKA HA COOTBETCTBYIONINE MOPMOIOrnye-
ckue xapakrepuctuku. Mopdosiornueckuii pa3dop cjoBa 110 CJIOBAPIO COCTOUT
B TIOMCKE MaKCUMaJIbHO COBIIAJIAIOIIeH MCEeBJI0OOCHOBBI B TaDJIUIE JIEMM, TTOUCK
COOTBETCTBYIOIINX MPUCTABKNA W OKOHYAHWS, a 3aTeM HaXOXKJIeHne 1Mo tabJinie
OKOHYAHMI COOTBETCTBYIONUX MOP(MOJIOrniecKux xapakrepucruk. CuHTes ocy-
IIIECTBJISIETCS TIOXOXKUM 00pa30M: IOCJIe HAXO0XK JIEHHUsI [ICEBI00CHOBBI 10 MOPQO-
JIOTUYECKUM XapaKTePUCTUKAM OIPEJIEISIeTCs BCsI TapaJiniMa 1 BO3BPAIACTCS
M0JTE30BATEJIIO.

Hsi dbusudeckoro (6UHAPHOTO) TPEJCTABICHUS CJIOBAPS UCIOTIb3YETCs
CTPyKTypa KoHedHoro asromara [27]. Crour ormeruts, 9T0 Xpanexue Mopdo-
JIOTHYECKUX XapaKTEPUCTUK CUJIHLHO YBEJIUUUBAET UMUCJIO COCTOSIHUN aBTOMATA,
1, KaK CJIeJICTBUE, BpeMsi oncka B HeM, osromy B AOT xapakTepucTukn HaxXo-
JISITCST B OT/ICJIBHOM TabJinIe, & caM aBTOMAT XPAHUT CChIIKKM Ha HUX. VITOroBbrii
pasmep ciioBapsi cocranJisier 0koJio 9 MB, uTo sBisercs HeOOIbIINM 3HAUCHIEM
JIJIsT COBPEMEHHBIX KOMIIBIOTEPOB.

Ecau ciioBodopma He Obliia HadijieHa B cjioBape, 1o B 3T1oM ciydae B AOT
paboraer mopdoJiornueckoe npejckaszanne. [lepBbiM marom mnpejckasanms siB-
JISIETCST TIOTIhITKA HANTH CYIIECTBYIONLYIO CJIOBOMOPMY SI3bIKa, KOTOpasi WMe-
Jla ObI MaKCHMaJIbHO O0Illee OKOHUYaHUE CO BXOJHBIM CJI0BOM. Eciu mpu sTom
JJIHHA JIeBOi (HEY3HAHHOI) YaCTH CJIOBA HE TMPEBBIMIACT OTMPEJEJCHHOTO pas-
Mepa (5 cMMBOJIOB), a JyiMHA ODIIEro OKOHYaHUsl CO CJIOBAPHON CJI0BOGOPMOil
He MeHblilie 4 CUMBOJIOB, TOTJIa, CJIOBO MPEJICKA3bIBAETCS 0 HalJeHHOHN MpaBoil
4acTH, T. . bepyTcst MopoIornieckre XapaKTepuCcTuKu HailJIeHHO cJIoBOgOp-
Mbl. Ecin ke Takoii mojixoj He cpaboTaJi, TO UINeTCs HauboJiee JIJTMHHOE COBIIa-

natoree okoHdanue. [Ipumep Takoro amanmsa mokaszaH Ha pucynke [2.2]
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kY3 acvie[?] — Kop acwvie[I1 Mmu, um]
S~~~ S~~~
Puc. 2.2. PaciiodnaBanue HEM3BECTHOI'O CJIOBA,

B macrogamuit moment mopdormporeccop npoekta AOT gapisercs mosno-
CTBIO OTKPBITBIM U pacupocrpanserca mnoj aunensueit LGPL. Oxnako mpoekt

HE IIOJJEP2KUBACTCA U HE NUMECT y,ZLO6HbIX CpeacCTB JJId IOIIOJIHECHUA CJIOBAPI.

2.2.2 Cucrema TreeTagger

TreeTagger [37| mosurumonupyercs Kak cucTeMa Jijist ONpeJIeSIeHUsT dacTeil
peun CJIOB C BO3MOXKHOCTBHIO HACTPOUKM Ha JIIOOOW eCTeCTBEHHBIN s3bIK IIPH
HAJIMYIUU CJIOBaps U pasMeueHHoro kopiyca. Ona ObLta paspadborana B 1996
rojy B yausepcurere [HItyrrapra Xenbmyrom HIMugrom, u Ha JaHHBIE MOMEHT
JIOCTYTIHA, JIJIST MHOXKECTBA, ST3bIKOB, BKJIIOUAsT PYCCKUIA.

IIponieccop TreeTagger mo3Bosisier ompeiesiATh YaCTH pedd CJIOB U JIPY-
rue MopgOJIOTHIECKIe XapaKTePUCTUKH, a TaK»Ke UX HopMaJbHyio ¢popmy. Oc-
HOBHO¥ yIIOp B JIaHHOM IIPOIIECCOPE CjleJiaH Ha paspelienne MOpgoJI0rtyecKoit
OMOHUMUHU U TIPEJICKA3aHNE XapaKTEePUCTUK HEM3BECTHBIX CJIOB.

TreeTagger 6a3upyercst Ha CJOBApHON MOPQOJIOTUU U UCTIOJB3YET CJI0BAPH
aHIVIMICKOrO s13bIKa u3 mpoekTa Penn TreeBank, cojepxkaruit 6osee 2 MJIH.
caoBoopM. OObEM PyCcCKOro CJIoBapsl HEM3BECTEH, OJIHAKO 110 00beMy OnHap-
HOT'O (paiijia MOXKHO CYJIUTh O COIIOCTABUMOCTH pa3Mepa CJ0OBaps ¢ aHIJIMICKO
Bepcueii. B mporiecce anaJinza UCIOJB3YIOTCA 2 BUJIA CJOBapeii: cjioBogOpM U
cybdukcos (nmetorcs B Buy duiekcnn). CTPYKTYpPbI JJAHHBIX, HCIOJIb3YEMbIe
JIUIsI CJIOBapeil, MOXOXKU Ha Te, 9TO HCnoan3ytorcs B mpoekre AOT, u Takxke sB-
JISTIOTCSI BAPUAIMSAME MIHAMAJIBLHBIX KOHEUHBIX aBTOMATOB. ABTOMAT CyhduK-
coB (daekenit) crpourcst u3 Beex (QUIEKCHil CJIOB JUIMHOM JIO MSTH CUMBOJIOB.
[Tpu sTom KaxkjoMy u3 cyddMUKCOB NMPUITUCHIBACTCS COOTBETCTRBYIONAs (DJIeK-
TUBHAs YaCTh PEYM Ha OCHOBE B3BeleHHoi suTponun [llexnona. I1pu sToMm y3iibl,
UMeIoINKe 3HaYeHNe SHTPOINKA MEHbIIe OIPeJIeJIEHHOIO [TOPOra, YIAJISIOTCI U3
ABTOMATA.

st casrust vacrepednoit omonumuu B TreeTagger ucnosib3ytorcs periia-

orue jiepesbst [35] jyist wacreii peun, obyueHHble Ha Pa3MEYEHHOM KOPILyCe.
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B y3/1ax TaKoro JiepeBa HaxoJIsATCs IIPEIUKATHI ¢ OTBETOM <«Jia» WU «HET» JIJIs
JIBYX IIPEJIIECTBYIONHNX CJIOB. [Ipr 9TOM B MTUCTHAX XpaHATCA 3HAUECHNS BEPOSIT-
HOCTEH JIJIst BOBMOXKHBIX 0TBeTOB. [locTpoeHue jiepeBa mpoucxoiuT peKypCeruBHO,
¢ 1nomMolbio moguduimposantoro ajaropurma ID3. Ha kaxkiom 1mare jijist 1Byx
MPEJIbIIYIIUX CJIOB IMPOBEPSIOTCS MPEJIMKATH Ha, PABEHCTBO BCEM BO3MOXKHBIM
JacTAM PedH, MPH STOM JJIsi OIpeJeieHUs IpeInKaTa, HaAUJIydIInM 00pa3oM
pPasbUBAIOIIEro MPOCTPAHCTBO IPU3HAKOB, UCIOJIB3YETCs TPABUIIO MAKCUMU3a-
i suTponun [lenona. lyist onpejiesiennst 4acTu pedu BXOJHOIO CJIOBa JIOCTa-
TOYHO, UCIOJIb3Ys WH(OPMAIIUIO O TPEJbIIYIIUX CJI0BaX, NPONTH 110 JIEPEBY OT
KOPHS JIO JINCThEB W BhIOpaTh HanboJiee BEPOSITHOE 3HAUCHME.

B nacroammuit momenT TreeTagger pacmpocrpansieTcs B Bujie OMHAPHOTO
daitsia, Ko caMoro mporeccopa, sIBJsieTcs 3aKpbIThIM. [IpoekT mnomaepKuBaet-
Cs1, JIIsT HErO CO3/IAI0TCsl HOBBIE CJIOBAPH 10J1 pasjindHbie s3biku. CUHTE3 CJI0-

Bopopm B TreeTagger orcyrcTByer.

2.2.3 Cucrema Pymorphy?2

Pymorphy2 [33] — mopdosiorudeckuii nponeccop ¢ OTKpbITHIM UCXO/HBIM
KOJZIOM, TIPEJOCTaB/IsIeT BCe (DYHKIMHU MOJTHOTO MOP(MOJIOrTIecKoro aHaIn3a n
CUHTE3a CJIOBO(OPM.

ITporieccop 6asupyeTcst Ha cJOBapHON MOPGOJOTHN W UCTIOJIB3YET CIOBAP-
ubie jannble npoekra OpenCorpora [13] 21]. Cioaps copepkut 0kosio 250 Thic.
JIEMM, & TaKXKe sIBJIIETCS MOJHOCTHIO OTKPBITHIM U PErYJISIPHO TTOMOJIHSIEMbIM.
CnoBapn, kak u B npoekTe AOT, joruuecku mpejcrasiisier co00ii CTPYKTYpY U3
TPEX TAOJIUI], OJIHAKO CJOBApHBIE JaHHbIE XPAHITCAd B €IMHOM aBTromate. [[jis
OMHAPHOTO TTPEJICTABJICHUS UCIIOIB3YETCS ABTOMAT ¢ ONTUMUBAINAECH 110 TAMSITH

[25], uro nosposster umeTh B HeM He Gosiee dem 232

pPa3JInIHbIX CBSI3€U, OJ[HA-
KO JIJIsT 331291 MOP(OJIOTUIECKOTO aHAJIN3a JaHHOe OIPAHUYEHIE HE siBJIsSIeTCs
cymiecTBeHHbIM. VITOTOBBII pasmep cioBaps cocTapjser okoyo 7 MbB.

B npormecce MOpd010rnIecKoro CUHTe3a, Mo UCXOJHOI cjaoBodopMe U Te-
raM BbIIOJIHSAETCS [IOUCK HOPMAaJIbHON (DOPMBI CJI0Ba, & 3aTeM 11epedop BCeX BO3-
MOXKHBIX T1ap <0%’0meue, meeu> B HailJICHHOII JieKceMe, TI0Ka, He OyjieT HaiijieHa,

napa ¢ 3aJlaHHbIMU MOposornuecknmMu teramu. Ilociie 3Toro oT HOpMaJILHOM
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opMBI OTCeKaeTcs eé OKOHYaHue, a HallJleHHoe OKOHYaHWe MPUITUCHIBAETC K
[IOJIYY€HHOM IICEBJI0OCHOBE.

st anajinza HeuzBecTHbIX ¢J0B B Pymorphy2 uciiojib3yrorcst HEeCKOJIb-
KO METOJIOB, KOTOPBIE MPUMEHSTIOTCST TTOCIe0BaTe/IbHO. V3HagaabHO OT CJI0Ba
oTcekaeTcs npeduKe U3 HabOpa M3BECTHBHIX MPE(UKCOB U €CJIN OCTATOK CJIOBA
ObLT HaliJIeH B cJIoBape, TO OTCEYeHHBIN MpepUKC TPUIUCHIBACTCS K PE3ysIbTa-
taM pazbopa. Eciu 31oT Meros He cpaboTaji, TO aHAJOTUYIHbIE JIEHCTBUS BbI-
HOJIHAIOTCs JIJis1 TpedprKca CJIoBa, JUIMHOM o1 1 10 5, jlaXke ecjin Takoil npeduKe
SIBJISIETCSI HEM3BECTHBIM. 3aTeM, B Cllydae HeyJladn, cJa0BohopMa pasdmpaeTcs
0 OKOHYAHMIO. [IJ15T 9TOr0 NCOIb3yeTcst TOTOJHATEIHHBIH aBTOMAT BCEX OKOH-
JaHWii, BCTPEIAIONINXCA B CJIOBape ¢ uMelonuMucsd pazbopamu. B mporecce mo-
CTPOEHUS U3 aBTOMATa YAAJSIOTCS peJIKue OKOHYaHudA U pa3dopbl. MeToy aHa-
JIN3a 10 OKOHYAHHUIO aHAJOTMIEH TOMY, 9TO ucnosb3yercs B mporeccope AOT.

Pasperiienne MoppoMOHUMEUN TTOCTPOEHO HA, OCHOBE KOPITYCHOW CTATHCTHU-
K. Ecm ¢/IoBO nMeeT HEeCKOJILKO BapuaHTOB pazdopa, TO Cpejid BceX BhIOMpa-
eTcst HanboJiee BEPOSITHBIN. BeposiTHOCTH OMpeesiaioTces 10 Caeyrorei dhop-

MyJie:
Fr(w,t)+1

Fr(w) + |R(w)|

B upusejiennoit dhopmysie, Fr(w) — KoguuectBo pas, KOTopoe cjioBodopma

P(wlt) =

w BCTpeTHach B Kopryce, a Fr(w,t) — KonmmdecTBO pa3, KOTOPOE 3Ta CJIo-
BobOpMa BCTPETUIOCH ¢ TeroM t. |R(w)| — wucsio pazbopoB, MOJTYIEHHBIX OT
AHAJIN3aTOPA, JIJIsT CJIOBOPOPMBI W.

B nacrosiiee Bpemst Pymorphy?2 1iojyiepkuBaercsi, pu 3TOM HPOUCXOJIUT
nocrosinnoe nomnoJnenne kopiryca OpenCorpora, 4To yjydiaer xapakTepucTi-

KJ TOYHOCTHU ¥ IIOJIHOTHI MOPQOJIOIHYECKOro pasbopa.

2.2.4 Cucrema Snowball

Hannblii cremmep paspaboran Maprunom Iloprepom u omybimKoBaH B
1980 ropy [32]. Snowball ucnosbzyer cucremy cyddUKCOB U OKOHUAHUI Jijist
1peJICKa3aHus 9acT pedr ¥ rpaMMaTUYecKuxX apamMeTrpoB. Tak Kak OJIHO U

TO K€ OKOHYaHMWE MOXKET IPUHAJIECKATH Pa3HbIM YaCTAM pPedn WJIN Pa3JInd-
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HBIM IapaJInTMaM, €ro OKa3bIBAETCs HEJIOCTATOUHO JIJIA TOYHOTO IIpeIcKa3aHus.
[Ipumenenue cyd@prUKCOB MO3BOJISAET IOBLICUTH TOUHOCTD.

CucreMa peam30BbIBACTCS HA 3bIKE POIPAMMUPOBAHUS B BUJIE OOJIBIIO-
I'0 KOJIMYECTBA YCJIOBHBIX OIIEPATOPOB, aHAJIM3UPYIOMINX CAMbBIH JJIMHHBIN 110CT-
dukc n ero kKounrekcr. 1o okoHUaHWM aHAJIM3a CJIOBY MPHUIKCHIBAETCS YacTh
peun u HAOOP MApaMeTpoB, a HafiJ[eHHOe OKOHUYAHUE (WMJIH TCEBIOOKOHIAHIE)
oTpesaercs. B uTore, mnoMuMo mapaMeTrpoB, CUCTEMa BO3BPAIIAET CTEM.

Cucrema peajim30BaHa HA, MHOI'MX $3bIKAX IPOIPAMMUPOBAHUS U PACIIPO-
CTPaAHSIETCS B MCXOJHBIX KOJAX, UTO IO3BOJISIET JIEFKO BCTPauMBaTh €€ B HOBbIE
cucrembl. OHa He TpebyeT HMKAKOIO CJIOBapsi, OJHAKO PACIIUPEHNE W yTOUYHEe-
HIU€ [IPaBUJI BBIJIEJIEHIS OKOHYAaHN MOXKeT OKa3aThCs HETPUBUAJBLHOM 3a1a4eil.
Tounocts paboOTHl JAHHOIO CTeMMepa HaXoJauTcs Ha yposHe okoso 80%. 3a-
METUM, 9TO MCIOJIb30BAHUE METOJIOB MAIIMHHOIO OOyYeHUs, IPUMEHEHHbBIX K

pa3zMedeHHoMYy KOPITYCY, TMO3BOJISAET MOJYyUYUTh TOpas3ao Jydline Pe3yabTaThl.

2.2.5 Cucrema MyStem

MyStem — mopdosiorudecknii aHagn3aTop, pa3pabOTaHHBIH KOMIIAHUEH
Anpexc [11]. Meppas sepeus [39] 6biia cozpana B 90-x r01aX, OJHAKO HE UMeJIA
OOJIBITION TIOTYASTPHOCTH W HE HAaXOIWJIach B OTKPHITOM jocTyre. CTouT oTme-
TUTb, YTO IepBasi BepCUs MPeJIIoJaraa MCIoJb30BaHue CJIoBapst HEOOIbIIOTO
pasmMepa, OINUpasiCb B OCHOBHOM Ha METOJbI OeCCIOBAPHO MOPQOJIOTHH, B TO
BpeMsi KaK TEKyIHe peajin3aini 0a3upyoTcst Ha KJIACCHIECKOM TTOJX0JIE CJIO-
BapHO#t Mopdosiornu.

B nacrosmuit moment MyStem epcuun 3.0 mpejiocrapiser Bce QyHKIUN
IIOJTHOI'O MOPOJIOIHYECKOr0 aHaJju3a, OJHAKO He uMeeT (PYHKIUU CUHTE3a.
Jlannasi Bepcusl siBjisieTcsl Hanbojiee cTabUILHOM U JTOCTYITHOM JIJIsT CKAUUBAHUSA
B OMHAPHOM BH/JIE.

Mopdoananuzarop MyStem 6azupyercs na ciosape HKPA [12], koropsiit
cojiepkut 60siee 200 ThIc. JemMm. Mcexojubie Kojubl MyStem sB/siioTcs 3aKpbl-
TBHIMH, [IO3TOMY XapaKTEPUCTUKHU KCIIOJb30BAHHON CTPYKTYPbI JaHHBIX HE W3-
BECTHbDI, OJIHAKO PasMep 10J1ydYeHHOro OuHapHoro cjopapsi bosiee 20 MB.

MyStem npousBosuT pasperierue MOPMOJIOrTIECKO OMOHUMUHN U JIeJIaeT

pasbop HecaoBapHBIX cj1oBOGOpM. st pererust 3Toit 3a/1a4M UCIIOJIb3YIOTCs
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pa3InIHbIe METOJIbI MAITMHHOTO 00y Uenusd. B 3aBUCHMOCTH OT BXOIHBIX JIAHHBIX
MyStem cHEMaeT OMOHMMUIO JIByMsI CIIOCODAMHU: C YUIeTOM KOHTeKCTa u 0e3
yuera konrekcra [11].

Cusite oMoHUMEK 0€3 ydera KOHTEKCTa IIPOUCXOIUT OJiarojapsi odyqe-
HUIO HAWBHOTO DAECOBCKOTO KIACCH(MUKATOPA HA PA3MEIEHHOM KOPITyCe CO CHSI-
To#t oMoHUMueil. HacToThl BCTpedaeMocT (haKTOPUBUPYIOTCA W OT/IEJbHO Ha-
CTPAMBAIOTCA JIJII OKOHYAHUN MOPQOJOTHIECKUX MapaurM, OCHOB MapaIurm
U caMUX rapajiurM. BeposiTHOCTD TPUHA/JIEXKHOCTH HEU3BECTHOTO CJI0OBA, wWord,
MMEIOIIEro OCHOBY stem u okoHudanue flex, K mapajurMe para pacCanThbiBACTCs

o (opwmyaie [11]:

P(word|para) - P(para)
P(word) B

P(para|lword) =

P(stem|para) - P(flex|para) - P(para)
P(word) '

[Tpm aTom mpejmnonaraercs, 9ro stem u flex SBISIIOTCST HE3aBUCUMbBIMU CJTY-

JalHBIMK BEJIMUMHAMA.

KonTekcrHoe cHSITHE OMOHUMUN SIBJISIETCS MOJIKJIIOTAEMBIM U UCIOJIB3YEeT
rexnosiornio MatrixNet. OcHoBHOI mjieeil siBjsieTcst paHKUpOBaHUEe pa3dOPOB
Ha OCHOBE OJIMKAMIINX K pasbupaeMoMy CJIOB (KOHTEKCTOB).

B nacrositiiee Bpemsi MyStem mojiep:kuBaeTcss U WCIOJb3YeTCsT B Psijie
npoekToB, Takux Kak HKPZ. Takke oH jlocTyleH B BUJe JUHAMUICCKONR OHO-
JIUOTEKH [IJIsT HEKOMMEPYECKUX MPUIOXKEHHUI U MO3BOJISET MOJIKJII0YATL COO-
CTBEHHbIE CJIOBAPHM 4Y€pe3 OIIMKU KOMaHJIHONW CTPOKM mjin uHTepdeiica 6ubimo-
rekn. B 9TOM ciiydae craHIapTHBIA CJI0BAPh MOJHOCTHIO 3aMEHSIETCS T0JIH30Ba-

TE€JIbCKUM.

2.2.6 CpaBHeHme cucteM MOP(OJOrnIECKOro aHAJIN3a

B tabuinie 2.6/ 1puBeieHO cCpaBHEHUE XapaKTEPUCTUK PACCMOTPEHHBIX MOP-
dgosornIecKx mpoIeccopoB.

Bcee mopdoriporieccopbl pegocTaB/isiior HauboJiee BaXKHYI0 Jijisi PyCCKOIO
si3bIKaA (PYHKIMIO JIEMMATU3AIUN CJIOBO(DOPM, IIPU ITOM CO CHITHEM OMOHUMMUMU.

Hannas PyHKINMST peaJn3yercs u JIJist HecJaoBapHbIX c10B. OyHKIUsT CTEMMIH-
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Tabauna 2.6. XapakTepucTuku MOPQOJOrniecKuX MPOoIEecCOPOB

Cucrema AOT MyStem | TreeTagger | Pymorphy?2

OTKpbITBHIE 1A HET HET Ja
MCXOJIHBIE KOJIbI

CKopocTh, 60-90 Twic. | 100-120 Toic. | 20-25 THIC. 80-100 TrIC.
CJIOB B CEKYHJLY

[Hoakmouenne HET J1a, J1a, HET
cJjoBapeit

ObbeMm ciioBaps, 160 =250 210 250
THIC. CJIOB

ra sBJISIETCS MeHee IOIYJSpPHO B peajmu3aliisdx, T.K. MeHee BocTpeOoBaHa Ha
IpakTHUKe, OJHAKO Bce mporieccopbl, Kpome TreeTagger, mpeaocTaBIsIOT BO3-
MOYKHOCTH MOJIYUEHHUs CJIOBOM3MEHUTETHHON TapaurMbl 3aaHHOM CJI0BODOP-
MBI, & C €€ TTOMOIIBIO JTOCTATOTHO MPOCTO TOJYIUTH MCEBI00CHOBY cyioBa. Mop-
dosornyeckuit CUHTE3 TaK:Ke peasin30BaH JIMIIb B JIBYyX U3 PaCcCMOTPEHHBIX
IIPOTIECCOPOB, XOTsI BO MHOTHX 3aJiadaX KOMIILIOTEPHON JIMHI'BUCTUKU JAHHAS
hyHKIMST SIBIISIETCST BasKHOM.

JBa M3 mpejcTaBIeHHBIX TPOIECCOPOB SABJSIOTCS 3aKPBITHIMU U PACIPO-
CTPAHSIOTCS NCKJIIOUUTEIHLHO B BUe OnHapHbix daiiios. Ciosaph MyStem si-
JIsileTCsl 3aKpbIThIM, cjaoBapb TreeTagger nocryneH B Buje OuHapHOro daiiia.
CxopocTh 00pabaTbIBaAEMbIX CJOB Y BCEX IPOIECCOPOB SIBJISETCS JOCTATOYUHO
BbicOKOI. Kak 1paBujio, cyiiecrsennoe 3amejienue o0paboTku HabJIro/aercst
Ha OoJiee MO3IHUX dTanax aHajnza K, mosromy ckopocth Mopdorpoieccopa
PEJIKO CTAHOBUTCA Y3KUM MeCTOM. BO3MOXKHOCTHL IOJKJ/IIOUEHUs CJIOBApsl SIB-
JIsleTCsl 0CODEHHO BaXKHOM JIJIsi 3aJ[ad OIpaHMYEHHBIX IPEJIMETHLIX 0bJiacTei.
Hannyto dhysKImMio npegocrapisger MyStem.

CymecrBeHHOR 1po0JIEMO, CBSI3aHHON ¢ MOPQOJOIMIECKUMHU TPOIECCO-
pamMmu, SIBJISIETCS MCIOJb30BaHWE COOCTBEHHON CHCTeMbl MOP(OJOTHIECKUX Te-
I'OB B KaXKJIOM U3 HuX. V3-3a HECOOTBETCTBUS MOPQOJIOTTICCKUX TEIrOB CJI0XKHO
CpaBHUBATHL PAbOTY IIPOIECCOPOB, OIEHUBATH UX TOYHOCTH U IOJHOTY Ha, pa3Me-
YEHHbBIX Kopiiycax. Pemenuem jlaHHO# 11poOJieMbl MOI' Obl ObITh YHUBEPCAJIbHbI
KOHBEPTED M3 OJIHOI CHCTEMbI TErOB B JPYTYIO, KOTOPBIH OTCYTCTBYET BO BCEX

PaCCMOTPEHHDBIX aHaJIN3aTOPaX.
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2.3 Metoabl XxpaHeHus cJIoBapeit

2.3.1 ®opmaTrhl BXOJHbIX U BbIXOAHBIX JTAHHbIX

Ha jlaHHbIil MOMEHT CYIIeCTBYeT HECKOJIbKO (popMaToB MOPQOIOIMIeCKOil
pasmerku. Onuna u3 wux, dopmar TEIl (Text Encoding Initiative), ocnosbi-
Baercs Ha npumenenun dopmara XML [40]. Hauusiit hopmar persiameHTHpY-
eT pa3MeTKy KOJUIEKIUH Pa3HOil 1PUPOJIbl U HAIIPABJIECHHOCTH, OT pa3/le/eHusi
NpeJIJIOKEHUsT Ha CJIoBa JI0 paciiudpoBku doTorpaduilt pykornuceit ¢ yaéTom
Bcex:oco6eHHOCTeﬁ:HOBpexgueHHﬁ:6yMarH,Ha,KOTopoﬁ:HanﬂcaHa,pyKOHMCB[8]

st pycckoro s3bika popMmaT ObLI jlopaboTan paszpabdborunkamu Harmo-
HaJibHOTO Kopityca pycckoro sisbika (HKPA)[12]. [Ipumep pasmerku nokasau
na puc. 2.3 Ha pucynke ucnosin3oBatbl reru Jijisi Tekcra, naparpada, npeji-
JIOXKEHU s, CJIOBOYTOTPEOJIeHNSI, BapUaHTa aHaJn3a, CJI0Ba. B ciydae pa3sMerkn
6e3 CHATHS OMOHUMUHM, TeI' <ana> MOXKET ITOBTOPATHCS HECKOJILKO pa3 BHYTPH

OJJHOI'O CJIOBOYHOTpe@HeHI/IH.

<?xml version="1.0" encoding="windows-1251" 7>

<text> <p> <s>

<w> llpumepHas<ana lex="npumepzag" pos="A" gr="m,sg,nom"></w>
<w> pasMeTka<ana lex="pasmeTka" pos="S" gr="f,inan,sg,nom"></w>
<w> TekcTa<ana lex="mpumep" pos="S" gr="m,inan,sg,gen"></w>
</8> </p> </text>

Puc. 2.3. Ilpumep pasmerku Tekcra B ¢popmare HKPS

®opmar CoNLL (Computational Natural Language Learning — komnde-
PEHINsS U Ceprsi COPEBHOBaHWi B ee paMmkax) ucrosb3yer dopmar TSV (tab
separated values), B KOTOPOM KaxKJ10e CJIOBO MPEJICTABJISIET COOOIT OJTHY CTPOKY,
qacTu KOTOPOil pasjiesenbl cumBosiamu Tabydsinnu [22]. B cocras crpokn Bxo-
JUT uaeHTHUKATOP CJI0Ba, TOKEH, JeMMa, 9acTh pedn u Habop teroB. B dop-
maTe CoNLL-U nabop Teros mpejicraB/isieTcsi OJJHOBPEMEHHO B IIO3UITMOHHON U
crickoBoit hopmax B Mogudunupoantaom dopmare MULTEXT [42]. [Tpumep
3allUCH TeKCTa 110Ka3aH Ha puc. [2.4]

IIpenmecrsennukom ¢popmara CoNLL moxkuo cumrarh dhopmar Bbljgadu

anasmsaropa CLAWS. [lamwbiit anaan3aTop BbIJaBa/l PE3yJIbTaT B «BEPTHKAIb-
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ar ar NOUN  NN.NEU.PLU.IND.NOM Case=Nom|Definite=Ind] ...
PUNCT DL.MAD

1 Da di ADV  AB B

2 var vara VERB  VB.PRET.ACT Tense=Past|Voice=Act

3 han han PRON  PN.UTR.SIN.DEF.NOM Case=Nom|Definite=Def] ...
4 elva elva NUM RG.NOM Case—=Nom|NumType—Card
5

6

Puc. 2.4. [Ipumep pasmerku tekcra B ¢popmare CoNLL-U

HOM» U «IOPU30HTAJILHOM» opMaTax. IIpuMepsl Jijist HUX NPUBEIEHBI Ha, PUC.
2.5] Bamernwm, a0 ropusonTaNbHAS Pa3METKa OYCHB TaCTO HCIOIB3YETCsT B CTa-

ThAX AJIsI HalluCaHud IIPUMEPOB.

0000003 010 The AT

0000003 020 quick [JJ/99] RR@/1 NN1%/0
0000003 030 brown [JJ/93] NN1@/7 VV0%/0
0000003 040 fox  [NNI1/100] VV0@/0

0000003 050 jumps [VVZ/97] NN2@/3

0000003 060 over  [II/59] RP/41 NN1%/0 JJ%/0
0000003 070 the AT

0000003 080 lazy  JJ

0000003 090 dog  [NN1,/100] VVO0%,/0

0000003 091 . .

The AT quick JJ brown JJ fox NNT1 jumps VVZ over II the AT lazy JJ
dog NNI1. .

Puc. 2.5. Ilpumep «BepTUKaJIbHOWS U «IOPU30OHTAJBHONY Pa3METKHU TEKCTa B

cucreme CLAWS [34]

He cuiesiyer 3a0biBaTh, 4TO 4acTh CUCTEM BbIJIAET PE3yJibTaThl aHAJU3a B
Bujie cTpykTyp. Tak, Hanpumep, cucrema Pymorphy Bosspaiinaer pesysibTaThl
B BHJI€ CITUCKOB M 00BbEKTOB s3biKa Python, koTopble MOryT ObITH BbIBE/IEHDI B
JI00O# U3 MepeunCJeHHbIX BbIIIE HOTAIUI.

Jlast XpaHeHusT cJoBapeil MCIOJb3YeTcss TPU OCHOBHBIX (hopmara: XML,
TSV u ounapnoe mpejcrasienue daitna. Ux dopmar orimaaercss or Bbljia-
9M aHAJIM3AaTOPA WM MOPQOJOTHIECKOil pa3MeTKn Kopiyca. Tak, Hampumep,
B csoBape OpenCorpora KaxKplii TpaMMaTHIeCKUil MapaMerp MpeCcTaB/IeH B
BUJIC OT/IEIBHOTO TeTa, a CAMH TErH 33J1al0Tcsa B Buje crmcka (eM. puc. [2.6h).
Cucrema Morphalou ucnosb3yer Kak OTKPbIBAIOIINE, TAK U 3aKPbIBAIOIIKE TEI'
XML (cwm. puc. 2.6b). Ha pucynkax xopoio BuiHO, 4T0 062 cJIoBapst OTJAEIbHO

XpaHsT TpaMMaTHIeCKhe MapaMerpbl, MPUCYIIHe CJIOBY B HEJOM (HapuMep,
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POJT JIJTs CYIIECTBUTENILHOTO WK CaMy YacTh PEdr), U mapaMeTpbl (hopM CJIOB

(umerto, masek, BpeMs U Jp.).

<lexicalEntry id="aal\’enien_1">

<formSet>

<lemmatizedForm>
<orthography>aal\’enien</orthography>
<grammaticalCategory>commonNoun</grammaticalCategory>
<grammaticalGender>masculine</grammaticalGender>
</lemmatizedForm>

<inflectedForm>

<orthography>aal\’enien</orthography>
<grammaticalNumber>singular</grammaticalNumber>
</inflectedForm>

<inflectedForm>
<orthography>aal\’eniens</orthography>
<grammaticalNumber>plural</grammaticalNumber>
</inflectedForm>

</formSet>

<originatingEntry target="TLF">AAL\’ENIEN, IENNE, adj.,
et subst. masc.</originatingEntry>

</lexicalEntry>

() (b)

Puc. 2.6. @parment ciosapst OpenCorpora (a) u Morphalou (b) B
xml-dpopmare

<lemma id="213937">
<1l t="oTkazas">
<g v="GRND"/>
<g v="perf"/>
<g v="intr"/>
</1>
<f t="orTkaszas'">
<g v="past"/>
</f>
<f t="orTkazaBumm'>
<g v="past"/>
<g v="V-sh"/>
</f>
</lemma>

B dopmare tsv xpansT cBou cioBapu Takue cucteMmbl, Kak Freeling (puc.
2.7h) n Polimorphologic (puc. 2.7b). 3nech yxke sHaunrenbno cioxHee Xpa-
HUTH OOIIe rpaMMaTHYUecKie IapaMeTpbl OT/IeJbHO. B ¢BsI3u ¢ TeM, 9TO CJI0-
Bapb Polimorphologic orcopruposan 110 TokenaMm, a He 110 JieMMaM, OTJieJIbHbIE
dopMbI 0JIHOI U TOI YKe JIEKCEMbl MOT'YT HaXOJIUThCS B Pa3HbIX dacTdax (aiiia
cioBaps. B cBsa3u ¢ atuM KaxKasg popMa CJIoBa JOKHA XPAHUTH BCIO HEOOXO-
JIAMYIO UHMOPMAIIHIO.

Haxomnen, takue ciosapu, kKak PyMorphy, AOT u TreeTagger mocrasisi-
10TCs co cioBapéM B bunapHom daitie. Takoit daitin ropasjo npoiie u ObicTpee
3arpy»KaTh B ONEPATUBHYIO MMaMsiTh, OJHAKO OH HE MOJXOJUT JIJIs PEJIaKTUPO-
BaHUS CJ0Baps MeaukoM. Jjist atux tmeneit ucnonb3yiores dyakmun AP uin
KOHBEPTOP M3 TEKCTOBOr'O (paiija B OJHOM M3 OMMCAHHBIX (DPOPMATOB.

3amMeTnm, 9TO NPAKTUYECKU KAXK/IbIil CJIOBAPb MCIOJIB3YET CBOIO COOCTBEH-
HYIO SI3bIKOBYIO MOP(QOJIOIMYECKYIO MOJIEJIb. B CBsA3M ¢ 9TUM 0JIHOBPEMEHHOE UC-

MOJIb30BaHNe HECKOJIBLKUX CJIOBapeil 3aTpyIHEHO U TpebyeT ompeIeIéHHO KOH-
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Aalborg Aalborg subst:sg:acc:m3

abarbeite abarbeiten VVSP3S +subst:sg:nom:m3
abarbeiten abarbeiten VVIP1P  Aalborgach Aalborg subst:pl:loc:m3
abarbeiten abarbeiten VVIP3P  Aalborgami Aalborg subst:pl:inst:m3
abarbeiten abarbeiten VVNOOO  Aalborgi Aalborg subst:pl:acc:m3
abarbeiten abarbeiten VVSP1P +subst:pl:nom:m3+subst:pl:voc:m3
abarbeiten abarbeiten VVSP3P  Aalborgiem Aalborg subst:sg:inst:m3
abarbeitend abarbeiten VVPOOO Aalborgom Aalborg subst:pl:dat:m3
abarbeitest abarbeiten VVIP2S Aalborgowi Aalborg subst:sg:dat:m3
abarbeitest abarbeiten VVSP2S Aalborg\’ow Aalborg subst:pl:gen:m3
abarbeitet abarbeiten VVIP2P  Aalborgu Aalborg subst:sg:gen:m3

+subst:sg:loc:m3+subst:sg:voc:m3

() (b)

Puc. 2.7. ®parment cioBaps Freeling (a) u Polimorphologic (b) B dbopmare tsv

BepTamuu. TaK, ecu BTOPhIE JATEJbHBI U POAUTEILHBIN TTa1€7KN TIPUBOISITCS K
eJIMHCTBEHHBIM JIOCTATOYHO IIPOCTO, TO IIPEoOpPa30BaHue IPUIACTUS U JICCIPU-
JacTusi K (popMe COOTBETCTBYIOIIETO TJIAr0JIa, MOXKET MOTPeDOBATh CepPbE3HOI
paboThl.

SameTnm, 9TO B OOJIBIIMHCTBE CIyYaeB pa3sMeTKa 0ToOpakaeT MPUMEPHO
ollHy u Ty ke napopmannio. Ecian namenenns: B MOpQOJIOrnIecKoil s3bIKOBO
MOJIEJI MOT'YT ObITh KPUTUUHBIMHU U HE OYJYT [103BOJISITH BOCCTAHOBUTD KaKYyIO-
10 nHGOPMAIIUIO, TO Pa3METKa CKOpee MpeJICTaBjsier yIo0HbIi (M1 He OYeHb )
BAPUAHT XPAHEHUsl IIPUMEPHO OJHOIO M TOro ke. Tak, cKaxKeM, CJIOXKHO (HO
BO3MOXKHO) BOCCTaHaBMBaTh 13 daiiia B Gpopmare tsv mHMDOPMAIIIO O JIeKce-
MaX, HO C TOYKHU 3peHus J100aBJIeHus HOBBIX CTPOK B CJIOBapb Takoil popmar
MOKEeT OKa3aThCsl y00Hee.

Boobirie, MopdoJiorust CJIy>KUAT JIKIIh BCIOMOIaTeIbHBIM STAIOM JIJIs T0-
CJIEJIYTOIIEr0 aHaJn3a TEeKCTa (MM, HAIPUMED, YacThIO dTalla 10BEPXHOCTHO-
cunrakcnveckoro-anaauza [1]). Tlosromy odenb qacto TekeT pasmedaercs OJuH
pa3 (uim 6epérest yKe pasMedeHHbIM) U B JIAJbHEHAIIIEM MHOTOKPATHO HCIOJb-
3yeTcs B CJIEAYIONINX dTalnax. Ecn B KOJJIEKITMU HAXOJSITCS TEKCTHI ¢ pa3MeT-
KOl B pa3ubix popmaTax, OHU JIMOO KOHBEPTUPYIOTCs B €JUHbIN hpopmat, Judo
MUIITETCs HECKOJIBKO (DYHKITUH JIjIsT WX 3arpy3Ku. EINé ogHuM M0IX00M sIBJISI-

€TCsA NUCITOJIB30BaHNE BHICOKOIIPONU3BOJINTEIIHBIX CUCTEM JIJIA MOpCbOJIOFI/IquKOFO
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aHaﬂHBaﬁ. Tora ckopocTh MOPMOJIOrnIeCcKOro aHaIn3a CTaHOBUTCS COITOCTABU-
MO €O CKOPOCTBIO pa3dopa pa3sMeTKH BXOJIHBIX (DailjioB 1 0OKa3bIBAETCS MPOIIIE
paborarh ¢ yxke HepasMedeHHbIMU (aiiiamu. KoHeuHo, 11000HbI] 110/1X0/1, He
HPUMEHUM B CJlydae, Korja pabora BeJIeTcst ¢ KOPIyCaMu, B KOTOPbhIX OMOHUMUSE

CHATA BPYYHYIO.

2.3.2 BuyTpeHHee mnpejacTaBjgeHne MOP@OJIOrmIeCKOro

cjoBapd

B croBapHbIX MOP]QOJIOrudax XpaHeHue cJoBaps SBJSETCS 3HAUNTEHHON
npobJiemoit. s cimoBaps ciaoBodopM TabJIUUHOE IIpejcTaBIeHue, HalpUMeD,
B PeJIAIMOHHON 0aze JIaHHbIX, siBJisieTcs Kpaiine HedDEeKTUBHBIM, KaK 110 110-
TpedJisieMoil aMsTH, TaK U 110 CKOPOCTH 0OpabOTKU BXOJHOIO cjioBa. boJiee
1e1ecooOpa3HbIM B JIAHHOM CJIydae BBICTyTHaeT (popMaT XpaHeHWs B BHJIE Map
(KA104, 3HaMENUE), TJIE KITIOUOM BBICTYAET CJIOBO(OPMA, a 3HAUCHHEM COOTBET-
CTBYIONINiIT HAOOP MOPMOTOrHIECKUX XapaKTepucTukK. [Ipn 3TOM CTOUT yINTHI-
BaTh 0COOEHHOCTH CAMUX XPAHUMbBIX JAHHDBIX: C TOUYKW 3PEHUST HU3KOYPOBHEBO-
'O TIPEJICTABJIEHNS 9TO TTOCTIE0BATENIHHOCTH CUMBOJIOB (DUKCUPOBAHHOMN JITNHBI,

KaK B KJIIO49aX, TaK U1 B SHaYCHUAIX.

XpaHeHHUe cJIOBaps B BHUJE HAIIPABJIEHHOTO aITMKJINYEeCKOTo rpada

DhPeKTUBHOM CTPYKTY POt JaHHBIX JIJIs JJAHHON 3a/1a91 SBJISIeTCS HAllPaB-
pennblii anukudeckuii rpad ciros (DAWG) [24], xoTopsiit TakKe HA3LIBAIOT
JIeTEPMUHUPOBAHHBIM aluKandeckm Korednbim apromarom (DAFSA). Croo-
bopmbI (KII0UHI) ¢ OJMHAKOBBIMHU TTpeUKCAMU XPAHATCS BMECTE, UTO TTO3BOJIsI-
eT CyIIeCTBEHHO COKOHOMUTDH MOTpedisseMyto maMsth. Mopdosoruieckne Tern
(3HAUeHUST), XpAHUMBIE B aBTOMATE, HAXOJATCS Cpasdy MOCTe CI0BOGOPM, Kak
[PABUJIO, 33 CHMBOJIOM-PA3/CJIUTEIEM, KOTOPbI HE MOXKET BCTPETUTHCS HU B
OJIHO# 13 BXOJHBIX (hopM cjioBa — cM. puc. 2.8] Ha jannom pucynke asromar
COZIEPYKUT CTPOKU «JIOM» U «JIOMa», KOTOPBIM COOTBETCTBYIOT aDCTPAKTHBIE MMa-

pbl TeroB (vq, V) u (V3, U4).

4CKOPOCT]) pa60T1>1 TAKMX CHCTEM KOJIeOJIeTCs OT HECKOJIbKMX COTE€H ThICSIY JJ1 HECKOJIbKHX MHWJIJIMOHOB
TOKEHOB IJId MOp(bOJIOFH‘IeCKOfI Pa3METKN U HECKOJIBKO COTEH ThICAY TOKEHOB JJIA CHATHA OMOHHUMHWMH.
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Puc. 2.8. DAWG-aBroMmar, coiep:Kalinii cjioBa «J0M» 1 «JIOMay

[Torck c10BOOPMBI B TAKOM aBTOMATE ITPOUCXOJNT 34 JIMHEHHOE OT JIjTH-
HbI BXOJIHO# CJIOBODOPMBI BPEMST: JIOCTATOTHO TTPOUTH BCE COCTOSTHUST aBTOMATA,
KOTOPBIE COOTBETCTBYIOT CUMBOJIAM BXOJIHOMN CJIOBODOPMHBI, Jjlajiee TTPONTH Pas-
JIeJTUTEJILHBI CUMBOJI ¥ TIOJTYIUTH BCE XapaKTEPUCTUKHU CJIOBODOPMBI, IBUTASICH
10 aBTOMATY JI0 JIOCTUXKEHUS KOHETHOI'0 COCTOSIHUS.

Camu MopdoJIOrniecKrne XapakKTepueTuku (Tern) 3aHuMaloT 3HAYUTE b-
HbI{l OO'beM TTaMsITH NPU XPaHEHUU B BUJE CTPOK. Perenue jlaHHOM 11poOJieMbl
BBITEKAeT U3 OCOOEHHOCTH €CTECTBEHHBIX S3BIKOB — CJIOBO(OPMbI, OTHOCSIIECS
K OJIHUM U TeM Ke TapajJurMaM, UMEIOT OJMHAKOBBIE HAOOpPHI MOpQoJIoTHIe-
cKuX xapakTtepuctuk. Beero B cioBape OpenCorpora HACIUTBIBAETCS OKOJIO D
THICAY MapaJiniM, B KaXkJIOH M3 KOTOPBIX MUMEETCsI, B CPEJIHEM, OKOJIO 7 pas-
JngHbIxX (popm. Takum oOpasom, st OJJHO3ZHATHOTO OIPeeeHrsT MOPMOIOTH-
JECKNX XapaKTEePUCTHUK CJIOBO(OPMBI JIOCTATOYHO 3HATH HOMED MapajurMbl U
HoMmep (hbopMbl B 3T0i napajurme. [osromy, B CrossMorphy, mopdosioruueckast
uH@OPMAaIs XPAHUTCS OTJ/ICJIBHO, B BUJIC MACCHBA, 11ap HOMEPOB Hapaj M 1
HOMEPOB (OPM B 3TOI NapaurMme ¢ KOHKPETHBIMI XapaKTePUCTUKAMHI, & TAKXKe
TaOJIMIIBI TTAPAJIATM.

Kax yxxe oTMedaJioch BBIIIE, B sA3bIKE UMEeTCs] OTHOCUTEJIHHO HEeDOJIbIoe
(Ha ofMH-/IBa TIOPSITKA MEHBIIIee, UeM TUCJIO JIEKCEM, W HA TPHU MOPSIJIKa MEHbIIIE,
deM cJI0BOOPM) KOJMIECTBO Hapajurm. TakuM oOpa3oM, pasMep aBroMara
MOYKHO CYIIECTBEHHO COKPATUTh, €CJIM XPAHUTH MapaUrMy TOJIHKO OJWH Pas.
Jlj1st 9TOrO CyIIEeCTBYyeT JiBa MyTH:

® ONTHUMHU3AINS aBTOMATa C IPEBpaIleHneM JepeBa B rpad;
® XpaHeHue Paz/Ie/IbHO JIEPEBHEB ICEBJIOOCHOB U T1CEBJIO0OKOHYAHUIA.

B ciaydae onTuMusaiym aBroMaTa, HaXOJUTCA HE TOJBKO CaMblii OOJIbINON

obimit npeduke, yxKe uMerolumiicss B rpade M HaUMHAIOMIKUICA ¢ HaYaJIbHOMN

BEPINUHBI, HO W CaMbIil OOJIBITION 00N TTOCT(UKC, HAYMHAIOIIUICS OT OJIHO
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U3 JIMCTOBBIX BepiiuH. Jlajiee, BMECTO TOro 4TobObl CTPOUTH JIEPEBO, KaK 5TO
[IOKa3aHoO Ha pHC. , MBI IIPOXOJMM 110 rpady OT HaAYaJIbHOI BEPIIUHBI O
KOHIIA IIPeUKCa, CO3JIaEM 11y Th, COOTBETCTBYIOLIUNA BTOPON YaCTU 1ICEBIIOOCHO-
BbI, IIOCJIE€ 9€T0 CTPOUM JIyTy, COCJUHSIIONIYIO ITOCJICIHIOI0 CO3/IaHHYIO0 BEPIINHY
C TIePBO# BEPINHON ¢ HAWIEHHBIM TOCT(MUKCOM.

Jpyrum BapuaHTOM SIBJIsI€TCsl COOCTBEHHO ONTHMU3alMsA aBTOMAaTa IIyTEM
IIOMCKa, OJJMHAKOBBIX IyTel, BEJAYIUX K JIMCTOBLIM BepIIMHAM, ¥ HX 00 -

Henue. Pesysibrar okasbiBaeTCsi IPUMEPHO OJIMHAKOBBIM B 000MX Cilydasx (cM.

pirc. 29).

£
(a) exomuprii (b) Hobasrenwe Hoporo  (¢) MUHUMU3UPOBAHHBIIA
MUHUMAJBHBI aBTOMAT KJTI0Ya PE3YJIBTHPYIONTHI ABTOMAT

Puc. 2.9. Jlobapjienne 3HaUeHnsT B aBTOMAT U TOCJEYIONIas MUHUMUA3AIINS

MopdosoruvdecKnii aHAJIN3 C JEPEBbIMHA IICEBIO00CHOB M IMCEBI00KOH-

yaHUN

Kak y»e OblJIO CKa3aHO BHIIIE, aJIbTEPHATUBON ONTUMU3AINN JIepeBa sB-
JisleTcsT pas3JieJIbHOe XpaHeHue JIEpeBbeB MCeBI00CHOB U NceBiooKondanuit. s
POCTOTHI OYZIEM CIUTATH, UTO CJOBA JTIOOABJISIOTCS TIO JIEKCEMaM, COJIEPIKAITIM
CJI0BOG)OPMBI, B COCTAB KOTOPBIX BXOJIUT TOKEH, YaCTh PeIr 1 HADOP IpaMMaTu-
YecKMX napaMerpoB. B kadgecTBe JieMMbI B 9TOM CJIydae MOYKHO HMCIIOJIb30BATH

TOKEH 1epBOi CJIOBO(POPMBI.
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[Ipu TakoM TpejcTaBJIeHnN JEKCEMbI HECJIOYKHO BBIJIEUTH MCEBIOOCHOBY
u mapagurmy Jekcembl. CriepBa TpoBepsieM, €CTh JIU TaKas TapaJiurMa B Jie-
peBe 1ceBlooKOHYaHuil. Ecu napajiurma npucyTeTByeT, moJydaeM ee uJIeHTH-
dukarop. Ilpu orcyrcrBum napajurmbl, j1odaBisieM BXOJSIIME B HEE CTPOKH,
HAUMHAS C KOHIIA KaXXKI0il cTpokn. B TepMmuHaIbHBIE BEPITUHBI 100ABJISIEM WH-
dopmanuio 0 TpaMMaTHIECKUX TTapaMeTpax U WIEHTU(PHUKATOPE MapaurMbl.
JobaBienne cTpoK BeIETCs TaK »Ke, KaK 9To ObLI0 mokasano Boimie 111 DAWG-
asromara (puc. 2.8)). Janee 106aBisiem 1CEBJ00CHOBY B COOTBETCTBYIOLIEE J1€-
peBo. K repmubaibHOMY JINCTY TTPUBSI3bIBAEM MeHTUMUKATOD Mapajurmbl. Ha
puc. MTOKa3aHO JIEPEBO TICEBII0OCHOB (&) 1 TiceBaooKon anmii (b) st cio
cmex, CMmeKamb, Cmekao, CMEeAUMb, CMeM, CMend. 37eCh MBI ITPENoJIaraeM,
YTO OYKBa € BHIPAYKACTCS MTPU TIOMOITH OYKBBI €, TTapaJIuTMbl JJI CJIOB ITPOIUCA-
HbI HE ITOJTHOCTHIO ¥ JINCTOBBIM BEPITHHAM ITPUITUCAHBI MHOXKECTBA, COJACPIKAIINE

HOMEDa MMapaJnurM U CIIMCKHU ITapPaMeETPOB.

®
® B

"a € U O b

e o0 ®

K JIMH

III 35

@@@

llepeBo IICEBIOOCHOB (b) lepeBo mceBnookondanuii

g
Q"’JQC‘JH =

Puc. 2.10. Xpanenue cjoBaps B BUJIE JIEPEBHEB IICEBIOOCHOB H
[ICEeBIOOKOHYAHM I

Mopddosioruueckuit anajius OyjeT HPOXOAUTH CejyomnuM obpasom. JBu-
raeMcst H0OYKBEHHO 110 TOKEHY, IlepeMelasiCh IPU 9TOM 110 JIEPEBY TICEBJI00CHOB

OT KOPHS K JINCThsAM. FKcjm nepexoji u3 TekyIieit BepIimHbl 110 ouepeiHON Oy K-
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BE CTPOKH OTCYTCTBYeT, TO pa300p 3aKaHunuBaeTcs. Kciu JjocTurnyTa BepiinHa,
obo3HadaoIast KOHell ICeBI00CHOBbI, TO HH(MOPMAIIXs O TapaJurMe H3MeHEHUsT
CJIOBa IIEPEHOCUTCS B PE3YJIbTAaT ¢ IIOMETKOM O JIJIMHE HAWICeHHON 11CEeBI0O0OCHOBDI.

[Tocne anasm3a 11CEBJIOOCHOBBI IIPOBOJIMTCS aHAJU3 IICEBIIOOKOHUAHMIA.
JBuz>keMcst 110 TOKeHy TOOYKBEHHO OT KOHIIA K HadaJly OT KOPHs JlepeBa K €ro
nucThaM. Haiing moMerky O KOHIlE IICEeBIOOKOHYAHUS, ITPOBEpseM, 3aKaHIH-
BaJlach JIM B TOH »Ke MO3UIINK IICEBJIOOCHOBA. Kcam 3aKaHuMBaJach, MPOBEPS-
€M, €CTb JIM COBIIaJIA0IIe UIeHTU(MDUKATOPDI APAJIUIM Y HICEBJOOKOHIAHUS U
IICEBI00CHOBDI. Ecji ecThb, 10o/Iy4aeM CTPOKY HavdaabHOI (DOPMbI 1 OTIPaBJISIEM
BMeCTEe C Heil B pe3y/bTarT HaiiJleHHble MHOYKECTBA I'PAMMATUYIECKAX TTapaMeT-
POB.

Ecnyu MHOXKECTBO pe3ysibTaTOB OKa3aJIOCh IIYCTBIM, BO3BpAIaeM HHQOP-
MalMIi0 O HeyclelmHoM pasdope. B nporuBHoOM ciiydae Bo3BpalaeM coOpaHHOE

MHOXKECTBO PE3YJIbTATOB.

MopdosoruniecKknii aHAJIN3 C MCIIOJb30BAHNEM OOBIYHBIX CTPYKTYP

JAHHBIX

Haxkownerr, jijist MOPgOJIOrMIecKoro aHaJn3a MOXKHO UCIOJIb30BATH CTPYK-
TYyphI JJAHHBIX, TABHO YK€ MPUMEHSONInecs B mporpamMupoBannu. Hampuwmep,
OIMCAHHBIE BBIIIE TPUMEPBI XPaHEHUS CJI0Baps OMUCHIBAIOTCS ¢ MCIOJTb30BAHU-
eM mpedUKCHBIX JiepeBbes [7].

Metnee 3pdeKTUBHBIM 110 CKOPOCTU U TAMSTH [1PEJICTAB/ISETCH XpaHEeHUe
CJIOB B OMHAapHOM JiepeBe. B Hem BepilinHa umeeT He 0oJiee JIByX OTOMKOB, TIPH-
YEM JIEBLII MMOTOMOK XPAHUT JIaHHbIE, KOTOPbIe MEHbIe TeKyIeil BEPITUHDI, a
IpaBblil — KOTOpble DoJiblie ee. TakuM oOpa3oM, Mbl JIUOO HAXOIUM HYKHYIO
HaM CTPOKY M MPUBA3AHHYIO K Hell nH(pOpMaIuio, JJHO0 CIyCKaeMcs JI0 JTUCTO-
BOIl BEpIIUHBI U COOOIIAEM, YTO HY>KHON CTPOKHU B CJIOBape HeET.

BoJiee ahpekTuBHO B JIaHHOM CJIydae UCIO0JIL30BaTh TEepHAPHbBIE JIEPEBbSI.
Ecau B34TH Bce mepBble OYKBBI, KOTOPBIE BCTPEYAIOTCA BO BCEX CJIOBAX CJIOBAa-
P, MBI MOJIYUYUM TOYTH MOJHBINA ajidpaBut. [ TOoro 4rodbl MOHATH, €CTh JIU
y HAC B CJIOBaApE CJIOBA, HAUMHAIOIIMECS ¢ HEPBOH OYKBBI MPUIIEJIIEIO TOKEHA,
MO>KHO B3$ITh OJIyY€HHOE MHOYKECTBO OYKB U IIOCTPOUTH U3 HEro OMHapHOE Jie-

peso. OT1 Kak 107 OyKBBI, 38 KOTOPOii B CJIOBE MOTYT CJIeI0BATH JAPyTre OyKBHI,
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IIPOBEJIEM eIlIE OJIHY CBS3b K CJIEJIYIONIEMY JepPeBy, KOTOPOe XPaHUT BCe OYKBHI,
crodiue 3a HaiijeHnHoi. Takum oOpa3oM, KaxKjas BepIIMHA MOMXKET UMETh JI0
TPEX IOTOMKOB — J[BA M3 HUX YKA3bIBAIOT HA OYKBbI, HAXO/SIIMECs B CJI0BE HA
TOM »Ke MO3UIUHU, TPeTHH yKa3biBaeT Ha, 0JJIEPEBO, XPaHsiiee nHPOPMAIKIO O
CJIEJIYIONINX OyKBaX.

CaMbIM 3(DPEKTUBHBIM 10 CKOPOCTH Ha JIAHHBIE MOMEHT SABJISIETCS METO]
XpaHeHHsI CJIOBapsl B BUJE aCCOIMATUBHOM XeI-TabJInIbl, OHAKO 00beM TaMsI-
TH, HEOOXO/IMMBbII JIJIsI TaKO# TabJ/iniibl, Oy/leT BecbMa 3HaYuTe/bHbIM. B Takom

CJIOBapPE Mbl HAIPSIMYIO CBA3bIBAEM TOKEH C MHOXKECTBOM Pe3yJibTaToB paszdopa.

2.4 AmnaJn3 HecJOBapHBIX CJIOB

st 06paboTKH CJI0BOGOPM, OTCYTCTBYIONIUX B CJIOBape, CYIIeCTBYeT Pl
TPAUIMOHHBIX PEIIeHN, KOTOPbIE HUMEIOT MPAKTHICCKUE PEAJTH3aIllnd B COBpe-
MEHHBIX MOP(OJIOIrHIECKUX Mporeccopax. K HUM OTHOCSTCSI OTCeUeHNe M3BECT-
HBIX ¥ HEM3BECTHBIX MPE(MUKCOB, aHAJIOIUsT IO OKOHYAHWIO ¥ HADOPHI ITPABUII

JUUIsl CJIOB, 3allMCAHHBIX depes Jieduc.

OTcevenne m3BEeCTHBIX NPe(UKCOB

B nannom ciydae jiestaeTcd MpejIofoKenne, 9TO ecJu JiBa CJIOBa OTJIHU-
JaroTCsd TOJBKO NpeUKCOM, TO U Pe3yJbTaThbl UX aHaJju3a OyIyT COBIAJIATh.
Taxoe npenooxKenne HOCUT OOIINIT XapaKTep ¥ BhITEKAeT U3 CJI0BOOOpa30Ba-
TEJbHOW CUCTEMbI PYCCKOI'O A3bIKA.

B mopdonporeccopax AOT un pymorphy2 peannzoBan MeTos OTCEUEHUsT
KaK M3BECTHBIX, TaK U HEU3BECTHBIX IpedukcoB. OJIHAKO OTCeUeHUEe HEU3BECT-
HBIX Hpe(UKCOB 3a4aCTYIO MPUBOJUT K T'eHEepalllid 3aBeJOMO HelpPaBUIbHBIX
BApUAHTOB, HALIPUMEP, JIJIsI CJIOBOMOPMBI etinep reHepupyercst pasdop ¢ HOp-
MaJibHOM popMoit setinepemn (Ho aHaJIOTUU CO CJIOBOM nepemb), KOTOPBIA BO3-

HUKAeT IPU OTCeYeHNN Hen3BeCTHOTO npedukca getl.
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AHaJjiorug 1mo OKOH4YaHUIO

AHanms c/ioBa M0 OKOHYAHWIO TTPOUCXOANT B MPEJNOJIOKEHNN, UTO eCJIH
JIBa CJIOBa MMEIOT OJMHAKOBbIE OKOHYAHU:A, TO OHU OTHOCATCA K OJIHON W TOM
JKe TTapajurMe U UMeloT OJIMHAKOBbIE MOP(MOIOrHIecKre XapaKTePUCTUKH. DTO
HPEJIIOJIOKEHUE O0'bACHIETCS TEM, YTO CJIOBOOOPA30BaAHUE B PYCCKOM SI3bIKE
IIPOUCXOJIUT, B OCHOBHOM, C TIOMOIIbIO Cy(DPUKCOB 1 OKOHUYAHUIT, HADOP KOTOPHIX
SIBJISIETCST JIOCTATOTHO OIPAHUYIEHHBIM.

s anammsa ¢ TOMOIIBIO aHAJOTUN 110 OKOHYAHWIO UCTOJIB3YeTCs JTOTOJ-
HUTETBHDBIN CJIOBAPh OKOHIAHNM, KOTOPBIM CTPOUTCS U3 UCXOITHOTO CJIOBAPS CJIO-
Bodopm. IIpu nocrpoernu Jiyist Kazk10ro OKOHYaHMsl ONPEIeEHHOM bl (1-5
OyKB) BBIOMpAIOTCsE BCe Pasbophbl, KOTOPbIE BCTpeTHIMCh B cioBape. OjHaKo
371eCh BO3HMKAET Cpa3y HEeCcKOJIHbKOo mpobseM. HamprumMep, okoHdaHusM, 0coOeH-
HO KOPOTKHM, COOTBETCTBYET OY€Hb MHOTO BApHAHTOB pa3bopa (CKazkeM, OKOH-
qaHue -a MOXKeT OBbITh MOYTH y JiEoOoi dactu peun). [Ipumep ananusa ciosa ¢

HOMOIIBIO TaKO# (PyHKIMK 1HOKa3aH Ha pucyHke [2.11]

oKast (eaybokas, wupoxas, ...) [VIOKas ~~ [JIOKUil
2N oKaA — . .
~—~— ADJF|femn|nomn|sing ADJF|femn|nomn|sing

Puc. 2.11. Anajorus no OoKOH4YaHUIO 0KaG.A

CJ0BO 2.40Kaf OTCYTCTBYeT B CJOBape M HE MMEeT M3BECTHBLIX IpeduK-
COB, IIOSTOMY JIJisi €ro pa3b0pa BBIIOJHAETCA aHAJOIHWsS 110 OKOoHUYaHu0. Han-
OOJIBIIMM OKOHUYAHKEM, KOTOPOE HAXOIUTCS B CJIOBAPE OKOHUYAHUM, SIBJISICTCSI
okoHuaHue -0kas. OHO COOTBETCTBYET Mapaurme, CJI0BOGOPMbI KOTOPOH sIBJIsI-
I0TCsl IIpUJIaraTe/ibHbIMKE »KEHCKOI'O Pojia, eJMHCTBEHHOIO Yuc/ia. BHyTpu 3Toi
mapa urMbl BLIOMPAIOTCS BapHaHTLI Pa3dopa, COOTBETCTBYIONINE OKOHUAHUIO,
10/IOMPAaeTCcs OKOHYaHMe HavaJ bHON (POPMbI, KOHKATEHUPYETCs C IIOJIyIeHHO
IICeBJIOOCHOBOM, 1TOCJIE 9ero aJropuTM ITOBTOPSIETCS JJIsi CJIEJLYIOIIEr0 BO3MOXK-
HOT'O BapuaHTa pa3bopa.

st npejickazaHusl HaM MOXKET CepbE3HO IIOMOYb JIEPEBO IICEBJIOOKOHYA~
Huit. OHO y2Ke XpaHUT BCe BO3MOXKHBbIE OKOHUYAHMS JIJIsI PYCCKOTO si3bika. JIjist
HE3HAKOMOI'O CJIOBA MOXKHO BbIJEJUTH BCE (MJIM LOYTH BCE) BOZMOXKHbBIE OKOH-
JaHKUST U3 UMEoInXcst. Ho KoJim4ecTBO MOy YeHHBIX BAPUAHTOB MPEICKA3aHUST

OKa3bIBACTCS CJIUIITKOM OOJIBITTAM (B HEKOTOPbIX CJy4YadX — J0 HECKOJBLKHX CO-
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ter). OcoGEHHO MHOTO BApHAHTOB OyjeT Jyis IyCTOro OKOH4YaHus. B cBsa3u ¢
STUM CJIeJlyeT MPOaHAJIU3NPOBATH HE TOJHKO CaMO OKOHYaHWEe, HO U OJIHY-TPHU
OYKBbBI, KOTOPbIE CTOSIT HEIIOCPEICTBEHHO 1epej HuM. Hanpumep, mycroe OKoH-
JaHUE MOXKET BCTPETUThCS B Pa3HbIX dacTsx peun. Ho napedust 0ObIHO 3aKaH-
YUBAIOTCS Ha -0, -€, HEKOTOPhIE CcoTyacHble. Kcn nenomh30BaTh BMECTO OJIHOM
OYKBBI HECKOJTBKO, TOTHOCTD IPEJICKA3aHNs TOBBIMIAETCA. DTa WH(MOPMAIA MO-
JKeT TIOMOYb HaM OT(UIBTPOBATH HEBO3MOXKHBIE BAPUAHTHI.

NsBiieub nHMOPMAIMIO O BO3MOXKHBIX COYETAHUsIX OYKB, CTOSIIMX HEPe/]
OKOHYAaHUEM, HaM MMOMOXKET JIePEeBO TICEeBI00CHOB. B HeM HeoOXo1nMo B3 Th Jin-
CTOBBIE BEPIUHBI W OJWH-JIBA, WX pOAWTEss. Bojee TOro, MOXXHO MOCIUTATH
JaCTOTHI BCTPEYAEMOCTH TaKUX KOMOWHAINN JIJTsA KaxXK 0l n3 mapajurM. Takast
CTATUCTHKA TIOMOYKET HMPUHATDH pellleHne O TOM, KaKOil U3 BapUaHTOB IpeJICKa-

3aHHOM 1apaJIuI'Mbl sIBJISIETCsi HauboJiee 1PaB/0I0I00HBIM.

ITpaBusa ajsa caoB ¢ gecdpucom

s 3ajiaum pa3bopa cJIoB ¢ JepUCOM He CYIIEeCTBYET TPaJIMIMOHHBIX aJI-
rOPpUTMOB pellenns. Paznnunbie MopdoJioruieckue mpoeccopbl OIMMPaOTCs Ha,
HA0ODP SBPUCTUUECKUX IIPABHUJ, C IOMOIIHIO KOTOPBIX M MPOUCXOIUAT pas3bop.
CioBa ¢ HECKOJILKUME JledprcaMi pazdUpaioTcs METOJAMK, ONUCAHHBIMKA pPa-
ree (1o npedukcy wim anajgoruu mo okondanuio). ChopmynnpoBanHbiii Habop
IpaBUJI IPUMEHSIETCsI YIIOPS0UEeHHO OT YacTHBIX K Oojiee OOIINM.

1. Ecim B ciioBe ojaa u3 gacteil (mepBast Wik BTOpast) SABJISETCS GUCIOM HJTH
u3BecTHBIM npedukconsiom (Maax-401, suue-dupexmop u T. 1), TO TPOKC-
XOJUT Pa30d0p TOJBLKO OCTaBIIeHCs JacTH, KOTopas JaéT Habop Mopdoxa-
PAKTEPUCTUK U JIEMMY, a PE3YJbTUPYIONas JeMMa I10JIYIaeTCsI HPUIIUCDHI-
BaHWEM OTCEYEHHON 4aCTHU.

2. Ecsin 06e qactu coBa depes jieduc gBASIOTCS OIUHAKOBBIME (2y.AU-2YAu,
MYK-myx ), TO TPOUCXOUT PAa3bOP TOJIBKO OJHON TaCTH.

3. Eciu jij1s1 nepBoit njin Bropoii 4actu ¢Jjiosa ¢ j1epucoM aHaJIu3aToOp HE CMOT
HafTH 110 CJIOBAPIO HU OJIHOI'O BapuaHTa pa3dopa, TO 110 OTIEJHLHOCTH 00-

pabaThIBAIOTCS CJIELYIONINE CJTyTamn:
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(a) ecim 9T YACTH — CJIOBO B JIATHHUIE WK OYKBEHHO-TU(POBOH KOM-
mwieke (a-kousepcus, ER-memod, 3D-cucmema), To pasbop jmeraercs
JJIsl OCTaBIIECHCH YaCTU;

(b) ecoin cpesm BapruaHTOB Pa3zbopa MEPBOil YACTH CJIOBA BCTPEYALTCs Ba-
PUAHT, B KOTOPOM HOpMaJjbHast ¢hopMa COBMAIAET C MCXOIHOW CIIOBO-
dbopwmoit (Kusosamm-wacos, 6e6-0u3atin, LEKCUKO-CEMAHMUYECKUT ), TO
pazdop JesraeTcs Jist BTOPOi YacTH CJIOBA;

(¢) B IpoTUBHOM Cityuae (ueao6ek-20pa, u30a-4umanbia) 0be 4acTu CIOBa,
¢ edprucoM aHAIM3UPYIOTCsT HE3ABUCHMO W KO BCEM BapuaHTaM pas3dopa
BTOPO# TaCTH MPUTINCHIBACTCS Pe3yIbTaT pa3dopa mepBoii 9acT, YaCTh

pedr KOTOPOI'o COBMAJAECT ¢ YACThIO pedd BTOPOI YaCTH.

2.5 Pa3zpemenne mopdoaornieckoii OMOHIMUNI

[st permennst 9T0it TPoOJIEMBbI CYIIECTBYET TPU OCHOBHBIX TTOXOA!

® OCHOBAHHBIN Ha, IIPABUJIAX;
® OCHOBAHHBIA Ha, CTATUCTUKE;
® OCHOBAHHBIN Ha MAIIMHHOM OOyUEHUHU.

Meroy1, OCHOBaHHbBII Ha NpaBUIaX, IPUMEHsIeTCs, Hanpumep, B pabore [0].
3Jiech ObLIKM HAIKMCAHBI OTJEJbHBIC MOJIYJIM CHATHS OMOHUMUM, Pa3pPELIAIOITIe
ee TOJIbKO B ONPEJEeJEHHBIX CAy4asX B 3aBUCUMOCTH OT KOHTEKCTa U CaMUX
OMOHMMHMYHBIX CJIOB, UX 4acTh peur uiaum Habopa mapamerpos. CyTb merToa
CBOJIUTCSI K TOMY, UTO B HEKOTOPBIX CHUTYAIMSIX aHAJIU3 KOHTEKCTa MOMOTAeT
HOHATh CUHTAKCUIECKYIO CTPYKTYPY YaCTHU IIPEJJIOKEHUS, a C €€ IIOMOIIbIO U
¢opmbl ciioB. Hanpumep, B KOHCTPYKIUU BUJIA HU ..., HU ... 00a CJIOBa OOBITHO
MIPUHAJJICKAT OJITHOM WM TOW Ke YaCTU peuu U HAXOJIATCA B OJHOW W TOW Ke
dopme. Eciu ojiHo U3 ¢jioB 0KaXkeTcst HEOMOHUMUYHBIM, OIPEeJUTh (hopMy
BTOPOI'O OYJIET HECJIOXKHO.

OJiHaKO JIaHHBIA MeToJi TpeOyeT PYUHOI'O COCTaBJIEHU: IIPABHUJ, TO €CTh
JIOJITOI ¥ KPOIOTJIUBOI paboThl. [yt KaxK0ro u3 npapui TpedyeTcs HAIUuCaThb
CAMOCTOSITE/IbHBIA IPOrPAMMHBINA MOJ1yJib. 1lomosiHenre cucreMbl IpaBuil CTa-
HOBUTCsI BCE TPYJIHEE ¢ KaXKJ[bIM HOBBIM IPABUJIOM. B ¢BsI31 ¢ 9TUM 110 [00HbIE

METOJIbl He TTOJLYYUJIN U POKOTO PACTPOCTPAHCHHUS.
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['opa3zio valie B COBpeMEHHbIX MOP(OJIOrNIECKUX IIPOIECCopax IPUMEHsI-
I0TCsl CTATUCTUIECKHIE METO/Ibl U METO/IbI, OCHOBAHHbBIE HA MAIITUHHOM 00y YeHUH.
DTO CBSI3AHO, B IIEPBYIO 04EPE/ib, ¢ HAJIUINEM OTKPBITHIX, PA3MEYEHHbBIX KOPILY-
coB, 00bEMA KOTOPBIX JOCTATOYHO JIJIsi IOCTPOCHMSI JOBOJBHO TOYHBIX MOJIEJIEH.

[Togcuér craTucTrKU pa3JIndHbIX BAPUAHTOB Pa3b0pa Mo KOPIIYCY SIBJISET-
Cs IPOCTEMIIUM CII0COOOM CHATHUsI MOpposIornieckoit omonumuu. Ilpu aTom 1mo
pasMedeHHOMY KOPIIYCY CO CHSITOM OMOHI/IMHeD’]ﬂ MPOUCXOIUT BBLIYUCJICHUE aTlo-
CTEPUOPHBIX BEPOSITHOCTEH Kaxkj0ro u3 pas3dopoB. B coBpeMeHHBIX cucTeMax
aHaJIM3a TEKCTOB Ha €CTECTBEHHOM $I3bIKE MPUMEHSIOTCS HECKOJIbKO CIIOCODOB
MOJICYETa TAKUX BEPOsITHOCTEH, OJIHAKO BCE OHM OKa3bIBAIOT HE3HAUNTEIHHOE
BJIMSIHUE HA TOYHOCTDb CHSATHS OMOHUMUE. ['0pa3/10 O0Jibillee BNsHIE OKa3blBa-
eT caM KOPIIYC: ero MpeJICTaBUTEIbHOCTD, 00bEM, TOUHOCTH PA3METKH.

Jlst pasperieHusi OMOHUMUKM MOXKET ObITh PeaUu30BaH METOJ| IIPOCTOIO
nojicuéra BepositnocT P(t|w) jyist Kaxkjioro u3 nHabopa Teros u CJIOB KOPIyca

(yHUrpaMMHBIIT METO/):

Fr(w,t)

P(the) = oo

rje w — cjioBo, t — Habop reros, Fr(w) — CKOJBKO pa3 CJIOBO BCTPETUIIOCH
B Kopiyce, Fr(w,t) — CKOJBKO Pa3 CJIOBO BCTPETUIIOCH B KOPILyce ¢ HABOPOM
TeroB t. DakTUIeCKN B JJAHHOM METOJIE€ PACCUMTHIBAETCS allOCTEPUOPHAST BEPO-
SITHOCTH BCTPETHUTD JIAHHYIO CJIOBOOPMY CpPeJI BCEX BaPUAHTOB YIIOTPEOJIeHMA
B TEKCTE 3aJaHHOTO TOKEHA.

Hanpumep, eciiv B HallleM pa3MedeHHOM KOPIyce TOKEH CMekA0 BCTPETH/I-
cst 100 pas, nipu 3ToM B (bopMe rJ1arosia OH BCTPETHJICA O Pa3, B (popMe UMEHH-
TEJILHOT'O IaJiexKa, cyliecTBuTe/bHOro — 60 pa3 u B ¢popMe BUHUTEIBHOIO I1a/1e-
»Ka — 35 pas, TO BEpOATHOCTU COOTBETCTBYOMUX dpopM OyayT paBubl 0.05, 0.6 n
0.35. Teneps BcTpeuast B HOBOM, HEpa3MeUeHHOM, TEKCTe TOKEH cmek.A0 MbI Oy-
JleM IPUHUMATH PelieHne, YTo OH JIOJIKEH SABJIATHCST UMEHUTEJLHBIM T1aJI€2KOM
cylecTBuTeIbHOTO (Hanbosiee BeposiTHOE periere). VToropast TOUHOCTH Olpe-

nesernst ieMMbl Oysier npumepro 0.95 (onuH pa3 Ha JIBaNATH YIOTPEOICHUI

5Takoil KOpIlyC UMEeT POBHO OJIMH BapUaHT MOPQOJIOIHYECKOro pa3bopa i Kax /0o cI0BoynorpebIe-
HUSL.
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BCE-TAKU TOMAJIACT [JIAr0J1), TOYHOCTD OIpeieeHns Habopa rpaMMaTHIeCKIX
mapamerpos cocrasut 0.6 (emé 35 pas u3 100 MBI MPOMYCTUM BUHUTEJbHBII
HAJEK ).

OptHuM 13 ODIIEOCTYITHBIX UCTOYHUKOB WH(MOPMAIMU O JaCTOTaX BCTPE-
4aeMOCTH CJIOB siBjisieTcst pa3Meuennbiii kopryc HKPA co cusroit omonnmuei,
00 bEMOM 0KOJ10 1 MJIH. cioBoynoTpedsenuit. OIHaKO K 110/I00HBIM JIAHHBIM Ha-
710 BCE PABHO OTHOCUTHCS € OCTOPOXKHOCTHIO. Tak, B [15] mpusoguTest nudopma-
I[{si, 4YTO TOYHOCTH <«30JI0TOI0 CTaHJAPTay, MOJI'OTOBJIEHHOIO JIJIsi COPEBHOBA-
Huit Mmopdosiorunieckux napceepos, nposojumoro B 2010 rogy [10], kosebiercs
or 85 10 95% B 3aBUCHMOCTH OT BHJA PA3METKH.

BoJjiee Tounble pe3ysibTarhbl JaéT YIET KOHTEKCTa cjoBa. Hampumep, eciu
MBI BCTPETIJIM B TEKCTE UMEHHYO I'PYIIIY, COCTOSIIY0 13 HECKOJIbLKUX IIpUIara-
TeJIbHBIX U CYIIECTBUTE/IBHOIO, TO BCE CJIOBA, B HEMl JIOJIXKHbBI ObITH COIVIACOBAHbI
Mex 1y coboii. BoJiee Toro, eciin Mbl BCTPETHJIN TTPEJJIOKHYIO IPYIIITY, TO TPHU-
JlaraTeJibHbIe M CYIIECTBUTEJILHOE B HEll He MOI'YT HAXOJUTbCSI B UMEHHUTEJIb-
HOM majexke. Boobirie, m1ajiexk cJI0oB B IPEJJIOXKHOM IpyIie OyIeT olnpeIe/aThCst
IPEJIJIOTOM, CTOAIIKUM B HadaJie. To ecTh, ecin Mbl OyJeM CMOTpPeTh He Ha OJIHO
CJIOBO, @ Ha ero cocejieil, T0 TOYHOCTh Pa3pelieHnsi OMOHUMUU JIOJIZKHA, 11OBbI-
CUThHCH.

B sToM cilyuae UCIoJIb3yI0T TPUTPAMMHYIO MO/I€JIb — aHaJU3 CJIOBa, U
ero KOHTEKCTa M3 elié JIByX CJ0B. Kak MOKa3bIBaeT NpaKTHKa, TPUIPpAMMHAsI
MOJI€JIb 110Ka3bIBAET 3HAUUTE/ILHO JIyUlllie Pe3yJibTaTbl, YeM YHU- Wik Ourpam-
MHbIE. HeTbhIpexrpaMMHas MOJie/ib 3aHUMAeT 3HAYUTEJILHO OOJIbIIe MecTa, HO
CEePbEZHOTO TIPUPOCTa B TouHOCTH He jaéT [18].

TpurpamMMHass MOJIeJIb MOXKET HCIIOJIb30BaThCAd B PA3HBIX BapUAHTaX.
MoxkHO BBIOPATH CJI0BOOPMY ¢ MAKCUMAJIBHON BEPOSITHOCTHIO BCTPEYAEMOCTH

IPU YCJIOBUM TIPEJIbIIYIINUX JIBYX CJIOB!
w; = arg max P(w;|w;_1,w;_2).

Boo0brrie, o1 TpurpaMMoil MOT'yT MOHUMATLCs pa3Hble KOHCTPYKIUU. Bo-
IIEPBBIX, 9TO MOXKET OBITH TPHU CJIOBO(MOPMBI, UayIHe MoAPsa. OTHAKO BEPOsSIT-
HOCTb BCTPETUTH UMEHHO 3TH TPU CJIOBO(MOPMbBI B IPOU3BOJILHOM TEKCTE MOYXKET

oKazaThcst oueHb Hu3Ko#. Ho eciim orOpocuTh jieMMbl, BEPOSTHOCTH BCTPETUTH
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110JIOOHYI0 TPUIPAMMY CTAHOBUTCsS 3HAUMTEJbHO Bbimle. Ho u B aTOM cirydae
MOXKET IMOJIYUUTHCA, YTO B TEKCTE BCTPETUTCS TPUTPaMMa, He BCTPEUaABIIAAC
patee (HalpUMep, B CBSI3U € TEM, 4TO TEKCTbl PA3HOIO CTUJIA UMEIOT PA3HYIO
JaCTOTY BCTPEYAEMOCTH JIJIsi JacTeil pedu UM BOODINEe CUHTAKCHUIECKUX KOH-
crpykiwit). TIpu 9170M cocraBisifone ee GUrpaMMbl B KOPITyCe yKe BCTpeda-

Juch. B Takoil cuTyanuu MOXKHO HCIOJIb30BATH KOMOUHATINE OMIDaMM:
w; = arg max P(w;|w;_1) - P(w;|w;_2).

B obmem ciaydae MOXKHO KCIIOJB30BaTh CIJIAX>XKMBAHUE: ¢ PA3HBIMU Be-
coBbIMH Ko3(ddunnenramu Oepércs undopMaliug o0 Tpurpamme, OUrpaMme u
yHUIpaMMe, Ha cJIydail, ecjii Kakas-TO 4acTb HHPOPMAaIUA OTCYTCTBYET B aHa-

JIU3UPYEMOM TEKCTE:
w; = arg max()\lp(wi\wi,l, wifQ) + )\QP(’UJZ“UJZ;Q) + >\3P(U)Z))

Bo Bcex paccMOTpeHHBIX BapuaHTaX Mbl IBITAJUCH IPECKa3aTh TEKyIee
cJI0BO 10 npenbiaymumM. OHAKO Ha TPAKTUKE MOXKET 0Ka3aThCsl, UYTO TEKYIlee
CJIOBO CBSI3aHO C HECKOJIbKUMHU IIOCJIE/YIOIUMU. TaK»Ke BOBMOXKEH BapUaHT, KO-
IJ1a CJIOBO OyJIeT CBsI3aHO KaK C JIEBBIM, TaK W C IIPaBbIM KOHTEKCTOM. B Takoii
CUTYAIlMX MOXKHO HCIIOJIb30BATh CTATUCTHYCCKYIO MHMOPMAIMIO HE 110 OJIHOIA,
a 10 TPEM TpUIpaMMaM, B KOTOPBIX TEKYIIee CJIOBO OyJeT 3aHUMAaTh pa3HbIe

TIO3UITAN:
w; = arg max P(w;|w;_1, w;—a) - P(w;|w;—1, w;+1) - P(wi|wit1, wit2).

Haxkoner, MOXKHO HCIIOJIb30BaTh KOMOMHAIIMK IIPUBEJ/ICHHBIX BBIIIE METO-
JIOB.

[Ipu ucnosb30BaHUKM TPUIPAMM IIOJIYyHAETCs CIEyIONas curyalus. 1pe-
ThE CJIOBO B IPEIJI0XKEHUHU OIPEJIE/IsieTcsl ePBbIMU JIByMsi. UeTBEPTOE CJIOBO
3aBUCHUT OT BTOPOTO U TPETHEro (KOTOPOE TaK¥kKe ONPEE/ISeTCS U TEPBLIM).
[IsToe cjioBO OyeT 3aBUCETH OT BCEX IPEJbLIYIIUX CJIOB U Tak jaJjee. Takum
00pa3oM, HEOOXOMMO BBIJEJSTH HE IIPOCTO CJIOBO IO €r0 KOHTEKCTY, a HalTu

MAKCUMYM BEPOSITHOCTHU JIjist BCero npejiioxkenus. M3-3a sroro, ckopocth pado-
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TBI METOJIa CHSITHSI OMOHHMHUHU PACTET 10 SKCIIOHEHTE OT JIINHBI IIPE/IJIOXKEHNSI,
a caMO CHSITHE OMOHMMHH CBOJUTCS K 3aJ1a1e IIOMCKA ONTUMAIBLHOIO PEIIeHNUsI.

C 1pyroii CropoHbl, B TEKCTAX Ha PYCCKOM SI3bIKE BCTPEUAETCs JIOCTATOYHO
MHOT'O HEOMOHMMHUYHBIX CJIOB. M ecyiii B TeKCTe BCTPETUTCS JiBa HEOMOHUMUU-
HBIX CJIOBA TOJIPSIZ, TO MPEJIOYKEeHNe MOXKHO Pa3JenuTh Ha JIBe He3aBUCHMbIE
JaCTH, ONTHMHU3AIUsI KOTOPBIX IPOBOIUTCS He3aBUCUMO. TaKoii IMOJX0/1 TOMO-
raeT CyIeCcTBeHHO COKPATUThL BpeMs paboThl ajroputMa. Boobime, craTucrute-
CKHE METO/[bl KOHTEKCTHOTO CHATHUSI OMOHMMHUH OKA3bIBAIOT XOPOIINE PE3YJib-
Tarhl B 970N 3ajaue [16].

[Tomumo cTaTUCTHIECKUX METOJIOB, JJIsT CHSITHST OMOHUMWW CEHTIaC NCTTOJIb-
3yeTCsI TEJIbIi CIIEKTP MeTo10B Kiaccudukanun. [IpencraBum, 9To Kaxkgast cjio-
BOOpMa, SIBJIAIOMIASICS PE3YIHTATOM MOP(OIOrIIECKOT0 aHaAIN3a BEIOPAHHOTO
TOKEHa, MPUHAJJIEXKUT OJIHOMY M3 JIBYX KJACCOB: KOPPEKTHOE IPEJICKA3aHNE U
HEKOpPpeKTHOoe Tpejickasanue. [Ipn Takoii mocTaHOBKe 3a/1a91 MOXKHO MTPOBECTH
buHapHyO Kiaccudukaiuio cjioBodgopM. B kauecTse nmapamerpos Kiaaccuduka-
I MOTYT OpaThbCsl TpPaMMaTHIECKUE ITapaMeTPhl JaHHOTO MJIA COCETHUX CJIOB
B HEKOTOPOM OKHe, UX JIeMMbI, TPU3HAKN HAJMINS 3HAKOB PEMUHAHNS 1 IIPOU.
Boibop MeTosa KjaccuduKalum BO MHOI'OM 3aBUCUT OT BKYCOB Pas3paboTUnKa,
JUUTsT PEIeHrs KOTOPOil MCIOJIB3YIOTCA TaKWe MeTOAbl MAIMHHOTO O0YyUeHWUs,
KaK CKpbIThie MapkoBckue mogesu [19], yenosubie cayuaitabie moss [30], pe-
Kyppertible Heifponnse cetn [26] u ap. (mompobnee cm. [38)). dast obyuemnus
MeTo/1a KJIaCCU(PUKAINKM TaKXKe UCHOJB3YIOTCS Pa3MEedeHHbIe KOPIyca, Hallpu-
mep, HKPA ¢ Bpyunyto cusitoit omonnmMueii.

JLj1st KOHTEKCTHOTO CHATHST OMOHUMUN MOYKET MCIOJIb30BAThCSI, HATIPUMED,
metosr CRF (ycrioBrble ciydaiinbie moisi). 9TOT METOJ] XOPOIIO 3apEKOMEH 10
BaJI cebsI B 3a/1avaX KOMIILIOTEPHOH JIMHIBUCTUKY, TAKUX KAK OMpEJeIeHIe Ya-
cru peuu, onpejiesenue umeHoBantbix cyinocrein u jap [36]. CRFE siBusiercst
JIMCKPUMUHATHBHON BEPOSITHOCTHON MOe/bio. OHUM 13 IJIABHBIX JOCTOMHCTB
9TOW MOJIENIN SIBJISETCST TO, UTO OHA HE TPEOYeT MOJIEJNPOBATH BEPOSTHOCTHHIE
3aBUCHMOCTH MEK]Iy TaK HA3LIBAEMBIMH HaOJIIOIAEMBIME [T€PEMEHHBIM.

CHsITHE OMOHUMUH TIO0 BCEM MOP(MOJOTHIECKUM XapaKTEePUCTUKAM (Teram )
siBJisieTcst caoxkHoi 15t o0ydennst CRF-knaccudukaropa nz-3a 60716111010 quc-

Jla, TeroB, 4To TpedyeT yCJIoKHeHusT Mojiesn. [IpuMensiioTcest yerhipe 00y Y9eHHbIX
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CRF-knaccudukaropa, ocje0oBaTebHO OTCEKAINNX OMOHUMUYHBIC BapHaH-
Tol. IlepBbiM paboraer CRF-knaccudukarop Ajs 4acTd pedu, UCIOJIb3yeMble
MM [PU3HAKK — CJOBOMOPMA U BO3MOXKHbIE 4acTu peud (B Buje OMHAPHOIO
BEKTOpa). 3areM NPUMEHSIeTCst KJIaccuhDUKaTop it poja (IPU3HAKK: CJIO0BO-
dopma, yxke ompeseaéHHas 9aCTh Pedr, BO3MOXKHBIE BapUAHThI POJA: MYK-
CKOIi, yKeHcKuil, cpeauii). [locse sroro anasoruamsiv odbpazom padoraior CRF-
KJIaccupUKATOPHI YKcia U najexa. Ha pucynke OKa3aH mpuMep Habopa

LPU3HAKOB JIJIsI KJaccudukaropa poJia.

IR S S N
‘masc ‘ femn ‘ neut‘

rexunky — TEXHVKY NOUN — masc (0.65)

Puc. 2.12. IIpusnaxku jiis KjiaccudukaTopa poja

Kiaccndukaropbl TPUMEHSIIOTCST TTOCIEI0BATEIbHO, HAKAIIBAsT OIMNOKY
IPEJIBLIYIIUX STAIOB. JacTUYUHbBIM IpUMep TaKOro IpUMEHEHHs II0Ka3aH Ha, PHU-
cynke [2.13] 3ech kiaccuduupyemMoe CjioBo MoiAa TPOXOJUT TE€PE3 BCE TETHIPE
KJiaccudrkaropa: Ha [EPBOM STAlle OLPEJIEJIAeTCs YacTh Pedn (CyIecTBUTe b
HOE), 3aTeM KJacCH(UKATOD POjia BLIOUpAET CpejiHuii poj, moroM Kiaccudu-
KaTop YHUCJIA OIPEJEJIeT, UTO CJIOBO OTHOCUTCA K €JMHCTBEHHOMY UHCIIY, a

KJIACCU(PUKATOD IaJIe¥Ka BbIOMPAET €UHCTBEHHbI BO3MOXKHbBI BapUaHT.

awa xynuia Motaa U nowas 0omot

MBLI& | MBLIO NOUN/inan|neut|nomn|plur
MBLJIa | MBLJIO NOUN/|gent|inan|neut|sing
MbLJIA | MbLIO NOUN]|accs|inan|neut|plur
mbuia | MbiTh | VERB|femn|impf|indc|past|sing|tran

2D
Case N

e
o . oy
neut 4 0 7DD
o LGen |7 g5 Num Vi 0
4 ' W : gent

SP ' Case
% £ sing : 097
mn _
23 Gen ((;98 Num 0.05 Case 0.00

Puc. 2.13. Knaccudukanust Bcex TeroB cjaoBa Molaa
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0
HOBOCTH KOMIbIOTEPH. HaV‘lelﬁ NMPpUKJIIO4YEeHKUA N060OBHbIN
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B HEeOMOHUMUYHbIE B No napamerpam
B Nno 4acTu pe4yun O Mo 1eMMe U napameTpam
B No 4acTv pedn 1 1emMmme B HeC/10BapHble

Puc. 2.14. Pacnpenenenne cioB 1o KjaaccaM OMOHUMHUHN B TEKCTaX Pa3JIMIHbBIX
>KaHpOB

OTMmeTnM, 9TO BCTPEUAIOTCA CUTYAIMU, KOTJA TOCTIe 00pabOTKH CIOBOGOP-
MbI BCEMU YETbIPbMs KJIACCU(PUKATOPAMU BCE PABHO COXPAHSIETCst MOPQOJIOrHU-
Jeckasi OMOHUMMUS, HATIPUMED, 110 JIEeMMe WJIM OJyIIeBJIEHHOCTH. B TakoMm ciry-
4yae MPOU3BOAUTCS OECKOHTEKCTHOE CHATHE Ha OCHOBE CTATUCTHKH II0 KOPIIYCY.

B utore ocraércs eIMHCTBEHHBIH BapuaHT pa3dopa.

2.6 OcobeHHOCTII OMOHUMNII B PA3HBIX S3BIKAX

Bri1re MBI y2Ke BBEIN YeThIpe KJIacca OMOHUMHUHM JIJIS CJIOB: TIO TTapaMeTpaM,
110 4acTu peywu, 110 JIEeMMe U OJJHOBPEMEHHO 110 JacTu peun u Jjiemme. Jobasum
K 9THM KJIAcCaM €Ilé J[Ba: HEOMOHUMUYHBIE W HECJOBapHbIe (OTCYTCTBYIOIIME
B cjioBape). A Terepb MOCMOTPHUM, KaK PACIPEIEJICHBI CJIOBA MO KJIaCCaM OMO-
HAMHUHU B pa3HBIX TEKCTaX Ha PYCCKOM s3bIKe. /s 9KCIIepuMeHTOB BO3HBMEM
TeKCThl HOBOCTHOM JieHTbl CMM, HOBOCTH 110 OKOJIOKOMIIBIOTEPHON TeMaTHKe,
Hay4HbIN XKypHAaJI, JIOOOBHbIE UCTOPUU U MPUKJIOUEHUS B CTUJIE «Meya U Ma-

runy. [osryauBiuiicst pesysbraT MOXKHO yBujeTh Ha puc. [2.14]
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Kax BujHO n3 juarpaMm, B OeJIJIETPUCTHKE aBTOPBI B CPeJHEM OOJIbIIe
cTapaloTcd u3beraThb CJI0B, OMOHUMHUYHBLIX TOJIBKO 110 I'DAMMATHIECCKUM Iapa-
MeTpaM, 3a CUET UCHOJIL30BAHUS OOJILIIEIO KOJMYECTBA CJIOB, OMOHUMUYHbBIX
1o yactu peuu. [Tomumo sroro, B Hesierpucrke 00JibIlle HE3HAKOMbBIX CJIOB —
TEeX CaMbIX UMEH COOCTBEHHBIX.

Paznnams TeKCcTOB pasubiX CTUJEN TPOCTUPAIOTCS MHOTO Jlajbiine. Pasnbie
aBTOPbI W Pa3Hble CTUJIM JKCILIYaTUPYIOT Pa3Hble CUHTAKCUYECKHE KOHCTPYK-
1uu. B 3aBucuMocTy 0T TOro, KaKyro 4acThb JIeHCTBUS OIKUCHIBAET aBTOP, MEHsi-

ercs cooTHOIIeHUst Yacreii peun. B pabore [4] BBojisiTest coiejtytoniue napamerpbl

TEKCTA:
P,+ P,
IT = P
PEeJIMETHOCTh PP
K }zz_%-FZdv
a4eCTBEHHOCTh = —————,
P, + P,
P,
A =
KTHUBHOCTb N
P,
aAMU3M =
JunaMusm PPt P,
P,
CBsI3HOCTD = —,
BSA3HOCTD P

riae P, — 3TO KOJWYECTBO CYIMIECTBUTEILHBIX B aHAJU3UPyeMoM TekcTte, P, —
KOJINYECTBO IpuJiaraTe/ibHbIX, P, — KOJU4IeCTBO IJ1aroJioB U IJIaroJbHBIX (DOpM
(mpuvactue, neenpuvactue), P, — KOJIUIECTBO MECTOMMEHN, FPpgy, — KOJIHte-
CTBO Hapeuuit, P. — KOJIMYECTBO 1IPEJJIOrOB U COI030B, Py — KOJIMYeCTBO CaMO-
CTOATEJILHBIX MPEJJIOXKeHWH B TekcTe U N — KOJINYEeCTBO CJIOB B TEKCTE.
Takum 0Opa3zoM, MOXKHO yTBEPXK AT, YTO CTATUCTUKY YIIOTPEOJICHUs CJIOB
Jiydie cobuparh 10 KOPIYCY TOI'O CTUJIsl, KOTOPBIN IJIAHUPYeTCsl aHAJIU3UPO-
BaTh. 10 Ke caMoe MOXKHO CKa3aTh PO CTATHCTUKY YIOTPEOJEeHU TPUTPAMM.
Ho snaBaiite BepHéMCs K HAIIUM I1I€CTH KJaccaM OMOHUMUU. Bo3bMEM Te-
1epb TEKCTOBbIE KOJLJIEKIUU JIJIsi Pa3HbIX si3bikoB. Ha pucynke MTOKA3aHbI
Pe3yJIbTaThI JIJId IIOJHCKOI0, PYCCKOro, (PPaHIY3CKOI'0, HEMEIKOI'O, aHIJIUACKO-
ro, UTAJbsIHCKOIO W MCIIAHCKOTO sI3BIKOB. JIJIs1 TIOydYeHnsa 9TOro pUCyHKa HC-

10JIb30BAJIUCH TaKUe CUCTEMbl MOPQOJIOIMYECKOI0 aHaJ/u3a, Kak Morphaluﬂ

Shttp://www.cnrtl.fr/lexiques/morphalou/
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0,6

0.5

bbbl L

NO/IbCKMMA  PYCCKMK  DPaHLLy3CKMM HEMEUKMIW aHT/IMACKMI UTa/IbAHCKMI MCMaHCKMIA

N

o

B HEOMOHMMMUYHbIE B no napameTpam
@ 10 4acTu peun @ 10 JIEMME 1 Napamerpam
[ 10 4acTu pPeun u emme B Hec/I0BapHble

Puc. 2.15. Pacupejiesienue cjioB 110 KjaccaM OMOHUMUU B TEKCTAX Pas3IUdHbIX
SI3BIKOB

FreeLingﬂ TreeTaggerﬂ 17} Morfologikﬂ. Kak BHJIHO U3 PUCYHKA, KaXKJIbI A3bIK
HpUBEACHHBIN 00J1a1aeT COOCTBEHHBIM <«IIPOMUIeM» pacipeeeHus CJI0B II0
KJaccaM OMOHUMUU. AHTIHACKWI SI3BIK TIPEICKA3YEMO TOKA3BIBAET IOJIOBH-
HY CJIOB, OMOHUMHUYHBIX 110 9aCTH PEUIU; B PYCCKOM M MOJILCKOM SI3bIKE MHO-
ro CJOB, OMOHUMHUYHBIX TI0 I'PaMMaTHIECKUM TapamMerpam; BO (hPaHIy3CKOM
SI3BIKE OYeHh MHOTO HEOMOHUMWYHBIX CJIOB. 3a0/HO JIHArpPaMMbl TTOKA3bIBAIOT
pa3Inuns CaoBapeil Mo o0ObEMY — HEMEIKHUil A3bIK MOKa3aJ caMoe OOJIBIIoe KO-
JIMIECTBO CJIOB, OTCYTCTBYIOIINX B CJIOBApE, TOTJA KAK TMOJLCKHUi CJI0Baph (U
B CAMOM Jiejie CaMblii DOJIBINOH 110 00bEMY B JAHHOM KCHEPUMEHTE — OOJIbINe
400 000 JiekceMm) «3HAET» MOYTH BCE CJIOBA B TEKCTE.

Teneps JaBaiiTe TpoaHaJU3UPyeM paclpejieleHre CJIOB M0 KJIacCaM OMO-
HUMUU B 3aBUCHMOCTH OT YaCTOTHI UX BCTPEYAEMOCTHU B TekcTe. OTcopTupyem
BCE CJIOBA MO YaCTOTE W BBIJICJIUM MEPBBIE JIECATH TPYII MO ThIcT4e cJIoB. s
KayKJIOM THICSIHM PACCUNTaeM pacipejiesieHne CJI0B 10 Kjaccam oMoHuMuu. Ilo-

JIy4eHHBIN pe3ysbTar MoKasaH Ha puc. [2.16]

"http://devel.cpl.upc.edu/freeling/downloads?order=time&desc=1
8http://www.cis.uni-muenchen.de/~schmid/tools/TreeTagger/
%http://morfologik.blogspot.ru/2013/02/morfologik-20-rc2.html
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Puc. 2.16. Pacupenenenue cjaoB 1o KjaaccaM OMOHUMHUHU B 3aBUCHMOCTH OT
JaCTOTHOCTH CJIOBA

Kax BujgHo m3 gmarpamm, HamboJjiee YaCTOTHBIE CJIOBA ITPUHAIEXKAT
HECKOJIbKO MHBIM KJIACCAM OMOHMMHUHU. IJTO CBSI3aHO C TE€M, 4TO Haubosee da-
CTOTHBIMU CJIOBAMHU SIBJIsIeTCsT O0JIee crapasi JIEKCUKA, B COCTAB KOTOPO# BXOST
MPEJIOTH ¥ MECTOMMEHNSI.

[Toyuennblie JuarpaMMbl MOXKHO TTPOAHAJIU3UPOBATH C JIPYTOMl TOUKHU 3pe-
Husg. CjoBa, OMOHUMUYHBIE IO TTapaMeTpaM WM TapaMeTpaM U JemMMme, 00Ja-
JIAIOT M3BECTHOM YacThiO pPedr. 3a CUET ITOr0 B HEKOTOPBIX CJIydasiX MOXKET
YIPOCTUTHCST aHAJN3 CUHTAKCHIECKOW CTPYKTYPHI Tpeioxkennsi. [Toryaaercs,
9TO B PYCCKOM si3bIKe 0K0JIO 80% €JIOB HE OMOHUMUYHBI 110 YaCTU pedn (Cpas-
HUM C IPUMEPHO MMOJIOBUHOMN CJIOB, OMOHUMHUYHBIX IO YACTH PEUH, B aHIJTHHCKOM
SI3BIKE ).

Takue OT/IM4Ius JUKTYIOT JIBa, Iy TH JIJIsT aHAJIU3a TEKCTOB Ha, PA3HBIX A3bI-
Kax: MO0 BHIOPAHHBIE METOJMBI JIOJXKHBI MOATOHATHCS IO/ OCOOEHHOCTH TOTO
WK WHOTO sI3bIKa (BO3MOXKHO BPYUHYIO), JTUOO MPU HAYATBHON HACTPOIKE Me-
TOJT JIOJI2KEH 00ydaThCst Ha OCOOEHHOCTH sI3bIKa M YIUTBIBAThH UX B CBOEil paboTe.
MeHHO MO3TOMY METO/Ibl MAIIMHHOTO OOYUEeHUsT TOJYIaloT BCE DOJIBbITee pas-

BUTHE B aBTOMaTHYECKOI 00pabOTKe TEKCTOB.
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I'1aBa 3

N3Bieuenne nundopmanyum n3
TEKCTOB: IOPTPET

HaIlpaBJIeHN

Boavwaxosa E.U., E¢ppemosa H.3.

[Tocrostrro pacTyimuii 00beM TEKCTOB Ha €CTECTBEHHOM SI3bIKE, HAXOJIsI-
IIUXCS B CBODOAHOM JIOCTYTIE, 3HAUNTENHHO 3aTPYIHUI TTPOIECC TONCKa Heob-
XOJUMOI mHGOPMaIUY, & TaKKe OTJIeJIeHre 3HAUNMOi nH(MOpMAIMK OT HE3HA-
ynMoit. [Ipu BceM »KelaHUU UeJI0OBEK HE B COCTOSIHUM OXBATUTH BCIO MHTEpe-
CYIOIILYIO €0 M COJIEPXKAIIYIOCs B TEKCTaxX MHMOPMAIMIO 3a MPUEMJIEMOE Bpe-
Msi. [TombITKM cipaBUThCs ¢ 3TON MPOOIEMO TPUBEN K Pa3BUTHIO HAIPAB-
JIEHHsI B KOMIIbIOTEPHOI JIMHI'BUCTHUKE, IoJiyunBIiiero Haspanue Information
Extraction (IE). Ocnosroit 3ajateii 9TOro HaIpaBIEHUS SABJISETCS ABTOMA-
THYECKOE IKCTPATUPOBAHUE 3HAUUMBIX JJIsT YeJOBEKA JIAHHBIX (HAIPUMEp, O
KAKOM-J1100 COOBITHH ), KaK MPaBUIIO, U3 DOJIBIIONO MACCHBA TEKCTOB, U IPEod-
pasoBaHWe UX B CTPYKTYPUPOBAHHYO (hOPMY, ITO 0DJIErvaeT uX MOCIE YOIy 0
obpaboTky u aHasu3. [E-cucrembl oxBaTbiBaloT MHOrHE cephl IPOU3BOJICTBEH-
HOl, SKOHOMUYIECKOHl M HayJIHOH JeaTeJbHOCTH. B JacTHOCTH, OHU NpUMEHS-
I0TCsl B (pUHAHCOBOH aHAJIUTHUKE, B IPABOOXPAHUTEJHHON HeATEIbHOCTH, JIJIsI

BbIsIBJICHWA HOBbLIX HQYYHbBIX TPEHJ/OB.
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3.1 Chuenmuduka 3agad, NOAXOALI K PeEHIeHUIO,

1n3BJeKaeMasa nHdOpMaIlis

Sajlaun u3BJeUeHUsT WHMOPMAIMU U3 TEKCTOB Ha €CTECTBEHHOM SI3bIKE
MOXKHO oTHecTn K mH(MOpMarmonaomy noucky (Information Retrieval)
B €r0 CAMOM ITHPOKOM MTOHUMAaHUU, MPEJIITOJIAraiolieM TOUCK PeJieBaHTHONW MH-
dopmanuu. Ognako y nHanpasienus: Information Extraction ects npunimnm-
aJIbHbIe OCODEHHOCTH. B oTyimume OT KJacCHMYeCKOro IIOMCKA, BBIIOJJIHSIEMOIO
MOMCKOBBIMHM MalllMHAMK ceTu VIHTepHeT M BBIJAIOIIET0 MOJb30BATEI0 CIIICOK
OTPaH>KMPOBAHHbBIX CHUIIIETOB, Ha Bbixoje [E-cucrem — crpykTypupoBanHasi
nHbOpMAIHsl, U3BJICUEHHAS U3 KOJJIEKIMH TeKCTOB (MJIM OJ[HOTO GOJIHIIIONO TEK-
cTa), ITO TaK WK HHAYE MPEJoJaraer npeobpasoBanue u3BJIedeHHOM nHOOD-
maruu. B menom, B pamkax IE pemraercs 3a/1aqa aBTOMATHIECKOTO U3BJICTCHUS
M3 TEKCTOB JIAHHBIX, PEJIEBAHTHBIX OMPEJIENIEHHO# TTpobyieMe/BOpocy /TeMe, 13
HecTpykTypuposantbix TekcroB [19]. Takue rekcrbl He MMEIOT HUKAKON pas-
METKHU WJIM MEeTaIaHHbIX, [TOMOTAOIINX HICHTU(PUIIMPOBATH UCKOMYIO HHQOP-
manuio. s yaobcrBa jrajibHeiiineii oOpaboTKu U NpUMEHEHUsI U3BJICUCHHBIC
JIaHHBIE CTPYKTYPUPYIOTCA: B MPOCTEUIIIEM cliydae ¢ MOMOIbio TeroB XML, B
boJiee CJIOKHBIX OHU 1IPEODPA3YIOTCsl U COXPAHSIOTCH B (POPMajibHOM BUJIE: B
pesIIMOHHbIX 0a3ax JaHHBIX, TabauIax, cereBbix Oasax suanuii. CTpyKTypH-
POBaHHBIE JIAHHBIE TIEPEJIAIOTCs CcpeicTBaM aHaauTHaeckoii oopaborkn (OLAP,
Data Mining) uim ke BU3YaJqu3UPYIOTCS JJist UeJOBEKA-aHAJUTHKA B BUJIE Ce-
MaHTHYECKUX CeTeil, KOTHUTUBHBIX KapT u T.0. 5.

[IepBble npukJ/IaHbIe HCCIE0OBaHUs B 00JIaCTU U3BJICYeHNsT nH(MOPMaIIK
oTHOCATCs K Havdaay 1980-x 10108, 0HE Kacaanch 00pabOTKU HOBOCTHBIX K BOEH-
HBIX TEKCTOB C NEJIbIO BbIJIEJICHUsT B HUX OonpeiesiéHHbix coobituii [19]. B Hacro-
sitee BpeMs pa3jindHble JJAHHbBIE H3BJIEKAIOTC TaKXKe U3 XY/I02KeCTBEHHbIX IPO-
W3BEJICHUHN, HAYTHO-TEXHIUIECKUX CTaTell, TeKCTOB cetn VIHTepHeT (3KypHAJIOB,
osioros u Jp.). Takum 06pazom, K paccMarpuBaeMoil 00JaCTH CTalu OTHOCUTh
M3BJIEUEHNE JIOOBIX CEMAHTUYECKH 3HAUYMMBbIX JIAHHBIX U3 TEKCTOB Pa3JIMIHbIX
(QYHKIMOHAJBHBIX CTHUJICH, B TOM THCJIE:

® MEH IIePCOHAXKEN M CBA3AHHBIX C HUMK COOBITHI U3 XYI0>KECTBEHHBIX TIPO-

U3BEJICHUI;
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e Ha3zBaHUil 6€JIKOB, I'eHOB, DOJIE3HEl, JIEKAPCTB U3 TEKCTOB 110 MEJIUIMHE;
® TEPMUHOB U MX CMBICJOBBIX CBS3€il U3 CIIENUAJIU3UPOBAHHBIX TEKCTOB;
® KJIIOUYEBBIX CJIOB U CJAOBOCOYETAHUN U3 MHIEKCUPYEMbIX TEKCTOB;

® MHEHHUI 110 TTOBOJY NMPOJAYKTOB U YCJIYT' U3 MHTEPHET-TEKCTOB OT3bIBOB.

Kpome Toro, BejiyTcs ucciaeoBanus B obsact 00paboTKM MYJIbTHME/ U i-

HBIX JIOKYMEHTOB: M300paskeHusi, ayiio- 1 BUI0(aiiabl aBTOMATHICCKU 0Opa-

6aTbIBaIOTC${, N3 HUX U3BJIEKACTCA COJCP2KUMOE, Ha OCHOBAHUN KOTOPOI'O 3aTE€M

auist baitios cocrapiisiercst onucanue [25].

B kadecTBe u3BJIEKAEMBIX U3 TEKCTOB JIAHHBIX 0OBIYHO BhicTyTaloT [16]:

3HAUYKMMBIIH OObEKT: MMsl IIePCOHAJNN, Ha3BaHUE KOMIIAHUM U IIp. JJIs HO-
BOCTHBIX COODINEHMI, TEPMUH IIPEIMETHON 00JIACTU CIEIUAILHOIO TEKCTa,
CCHIJIKa, Ha JINTEPATYPY JIJIsl HAyYHO-TEXHUIECKUX JIOKYMEHTOB U T. JI.;

aTpudyThl 00LEKTA, JIONOJHUTEJIHLHO XapaKTePU3YIOIe ero, HalpuMmep,

JUUIsl KOMIIAHUKM 3TO IOPUJIMYECKUil ajipec, TesedOoH, UM PYKOBOIUTEIA 1
T.I1.;

OTHOILIEHUE MEXKJ1y OObEKTAMU: K IPUMEDY, OTHOILICHUE <«Obimb 6Aadenb-

UeM» CBA3bIBAET KOMIIQHWIO M [EPCOHY-BJIAJE/bIA, «0Mb 4acmvioy» CO-
ejiuHsieT (paKyJabTeT ¥ YHUBEPCUTET;

cobbiTre /(bakT, CBI3BIBAIONIEE HECKOJIBKO O0BEKTOB, HAIPHMED, COOBITHE

«Lnpowna 6CmMpeva» BKJIAIOYIACT YI1aCTHUKOB BCTpE4dHU, a TaKzKe MECTO U BpeE-

M €€ IIpOBEACHN .

CoracHo BujaM M3BJIEKaeMOil nHMOpMAIK 00IIast 3a/1a49a W3BJICUCHUsT

nH(MOpPMAIIUK U3 TEKCTOB BKJIOUYAET CJIEAYIOIIe OCHOBHBIE 110133 Ia4u:

e pacro3HaBaHWe W WU3BJCUYCHNC HMEHOBAHHBIX CyIIHOcTel (named

entities): A.Il. Yexos, Huorcnut Tazun, [IKO «Kapmoepaguas u v

e BhijeiieHre aTpubyToB (attributes) o6bekTOB U ceMaHTHYECKHX OTHO-

nreHuii (relations) mex iy HUMEI: ATl POXKJICHUS [IEPCOHBI, OTHOIICHHUST

«pabomamsv 6» U T. JI.;

e usBJicucHue (PAKTOB 1 COOBITHIT (events), OXBATHIBATOLIUX HECKOJIBKO UX

napamMeTpoB (aTpubyTOB), HanpUMep, COObITHE «KOpabAekpyuLenues ¢ ar-

pubyramu dama, 6pems, Mecmo u T.Ii.).
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B mukecienyiomem mpeiioXKennn

B oxmasabpe 2005 200a xomnanus eBay 3a 2,6 musiuapda § xynura 30%

axuut Skype
COJIEP>KATCsT HECKOJIBKO BHJIOB M3BJIEKAEMON WHMOPMAINN: COObITHE «KYNUMb»
¥ ero mapaMmerpbl (aTpuOyTHI): MOKyNnaTedh, 0ObeKT TOKYIIKH, BpeMs, HeHa,
IPUIEM ITapaMeTPhI IIPEICTABICHb IMEHOBAHHBIMU CYITHOCTSIMI.

Ha panmoiii MoMeHT HanboJjiee UCCIeI0BAHHON MMoA3a aueil aBIsIeTcs pac-
noznasanue umenoBannbix cypocreil (NER: Named Entity Recognition);
JIOCTATOYHO UCCJIejloBaHa U Bropasi. Haubosiee cioxHa u Tpedyer JiajibHeR1ero
M3yYIeHnsT 10133292 BhISTBICHUST COOBITHIT, OHa MO3BOJISIET OTBEYATH Ha, BOTIPO-
CbI O TOM, ITO IIPOU3OIILIO, KTO ITO CJeJal, KOrja, e, Kak u nodemy («who did
what to whom, when, where, through what methods (instruments), and why»)
[40].

st permenust 3aa9 pacno3HaBaHWs W U3BJICUEHUsT HHPOPMAINA U3 TEK-
CTOB HKCIOJB3YIOTCS JIBa TJIABHBIX II0/IXO0J[a; OCHOBAHHBINI Ha IIpaBHJIaX
(rule-based), win WH>KEHEPHBI, 1 OCHOBAHHBI HA MAIIMHHOM OOYyde-
uun (machine learning). Ormernwm, ¥To nostBIsSIETCST BCe OOMBITIE THOPHTHBIX
METOJIOB, YIUTHIBAIOIINX JOCTOMHCTBA, 0DOUX MOJIXO/I0B.

U n>kerepHbiii MOAX0/] ONMPAETCs Ha, TOT (akKT, 9TO M3BJIeKaeMast WHQOP-
Mallnsl yIOTPeOJIsSIeTcs B paMKax ONpPEeIeIEHHBIX SI3bIKOBLIX KOHCTPYKImii. Ha-
IpuMep, Ha3BaHue TOPOJIa MUIIETCS ¢ DOJIBIION OYKBLI 1 HEPEIKO MPEeIBaPIETCs
caoBaMu 20pod, 20p. wian 2. [logobHas imHrBucTrYecKast nHMOPMAIs OObITHO
BPYUHYIO OIUCHIBAETCs B BHjie (hOPMaIbHBIX MA0JOHOB PACIIO3HABAEMbIX KOH-
CTPYKIMiT 1 TpaBusI ux 00paboTku. 3areM npapuiia npumensiorces [E-cuncremoii
K aHAJIM3UPYEMOMY TEKCTY: B HEM HIIYTCsI OMUCAHHDIE abJ0HaMu pparMeHThl,
13 KOTOPDLIX M3BJIEKaeTCsl HcKoMas nHdopMmanusa. K npuMepy, mo mpaBuiry

ECJIN 3a caoBom 2opod, 20pod-kypopm, 20pod-myseti, 20pod-2epoti, 20p.

WJIN 2. CJIeJLYyeT CJIOBO ¢ OOJIbINOi OyKBbI,

TO wu3BIEYL 3TO CJIOBO KaK Ha3BAHWE rOPOJIA.

3 TeKcTa ...6 Poccutickot umnepuu noasuirca 20pod Ilamuzopcsk... OyaeT Bbl-
SIBJIEHO HasBanue ropoja: Ilamuzopck.
B pamkax 1ojixoja, OCHOBQHHOTO Ha, MAITUHHOM OOyYEeHWM, PUMEHSIOT-

csi MeTojibl 0bydenusi ¢ y4amreaeMm (supervised), merojbr obyuenusi 6e3
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yuntesid (unsupervised), MeTo/ibl YACTUYIHOTO OOyUYeHUS C yUUTEIEM
(bootstrapping).

Yalme Bcero npuMeHsiercsi 00ydeHre ¢ yIuTejieM, KOTOPOoe H0Ipa3yMeBaeT
MOCTPOEHUE MATEMaTUYeCKONH W TTPOrPaMMHON MOJIE/IN, KOTOPas yMeeT OTJIN-
JaTh MCKOMBIE JJAHHBIE OT BCEX OCTAJbHBLIX. [locTpoerune Takoro MammHHOTO
kyaccudukaTopa (T.e. 00yUIeHre MOJIE/H) MTPOUCKOJUT Ha CIEIUATBHO pas-
MEUYEHHOM BPYUYHYIO TEKCTOBOM Kopryce (00ytaroiieii BBIOOPKE), B KOTOPOM
3HAUYUMbIM OO'bEKTaM, UX aTpudyTaM, OTHOIIEHUSIM, (paKTaM IIPUITUCAHBI COOT-
BeTCTBYIOIMEe MeTKU. MeTKn KoJupyioT NPU3HAKY s PACTO3HABAHWS ITUX
JauabixX. J1s1 BRITENnprUBEeIeHHOTO TpUMepa, JIJIsT M3BICYEHWsT HA3BaHUsT TOPOIA
B KA4eCTBE MPU3HAKOB MOTYT BBICTYIATh: PEIUCTD (BEPXHUii) MEepBOH OYKBbI
CJIOBA, KOHKPETHBIE CJIOBA, CTOSIIME Mepesl HuM (20pod, 20pod-kypopm, 20poo-
my3et, 20pod-2epotl, 20p. WK 2.), a TaKXKe NPU3HAKH TOCJE/YIOMUX CJI0B (J1J1st
BBISIBJICHIsT MHOIOCJIOBHBIX Ha3BaHuii, Takux Kak Huowcnut Tazun).

ITo cyTu, obyueHme MoJIe/In 3aK/IF0UaeTCs B BbISIBJICHUH Ha, OCHOBE YaCTHBIX
JIAHHBIX, BOIIEJIINX B 00YYaOIIyI0 BHIOOPKY, OOIIUX 3aKOHOMEPHOCTEH 1 3aBH-
CUMOCTE, KOTOpbIE MPUCYINKA peaJbHbIM JaHHBIM. ITocie obyueHus: moJiyueH-
HBIH KJTacC(PUKATOP IIPUMEHSIETCsT K TEKCTaM, IIPH 9TOM KaKJJOMY U3BJICIEHHO-
MY CJIOBY WJIW CJIOBOCOUETAHWIO MOXKET CTABUTHCS B COOTBETCTBUE BEPOSITHOCTH
TOI'0, SIBJISTFOTCS OHM MCKOMBIMU JIAHHBIMU UJIU HET.

HecMmorpst Ha TO, uTO MccaeoBaHus B 00J1aCTU U3BJICUCHHUST MH(OPMAIUT
BejyTest yake okosio 40 Jier, ocTaiorcsi HepelleHHbie 11pobJiembl. B epByio oue-
pejib 9TO CBS3aHO € TEM, UTO TOUYTH BCErJa MCIOJIh3YyEeMbIM MPU H3BJICUCHUN
MHQOPMAINYA KPUTEPHUSM YAOBJIETBOPSIIOT HE TOJHKO MCKOMbBIE JaHHBIE, HO U
JIpyTHe CJIOBa U CJIOBOCOUETaHUs TeKcTa. K nmpumepy, 0HO U TO »Ke CJIOBO MOXKET
ObITH UMeHeM 1epconbl (Posa, Jluaua) w HaZBAHUEM pacTeHUs (po3a, AUAUA),
TaK 9TO OJIHO3HAYHO PEIINTH BOIPOC, B KAKOM 3HAYEHUHM OHO MCIOJIb3YETCs, HE
BCeria BO3MOXKHO. Tak, B mpejuioxkenun Posa ne arobum ostcapy ciaoso Posa cro-
UT B HavUaJje mpeiokenns, a B npemyioxennn JIWJINA, Thl IPEKPACHA! B
cinose JIUJIH A Bce OYKBBI OOJIBIINE, UTO JieJaeT OeCCMBICIIEHHBIM HCIOJTb30Ba-
HUe NPU3HAKA PErucTpa OYKBbI JIJI PA3JIMIeHUs] UMEHH MepCOHBI U Ha3BaHUsI
pacrenus. [laxke jiuisi y2Ke XOPOIIO UCCIEI0BAHHBIX BIJIOB OO'bEKTOB, HAIIPUMED,

Ha3BaHUI ropoJioB, HET CTPOTI'UX IPaBUJI UX UMECHOBaHHWs: Ha3BaHNE€ MOXKET CO-
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CTOSATH U3 OJIHOTO WM HEeCKOJIbKUX 0B (Kaun, Huownui Hoszopod), comep-
®atb Tupe (Aama-Ama), 9acTh CJIOB WK BCE CJIOBA MOTYT ObITh HAIMCAHBI C
boJibioit OykBbl ( Ppankdypm-na-Matine, Jecepm Xom Cnpunac).

Kpome Toro, nocTosiHHO BO3HUKAIOT HOBbIE TTPUJIOXKEHUS 3a/1a41 U3BJIeUe-
HUst UHMOPMAIIMK CO CBOEH crierudnKoit oOpadaThiBaeMbIX TEKCTOB U PACIIO3HA-
BaeMbIX JIaHHBIX. B KauecTBe M3B/IEKAEMbIX 3HAUUMbBIX O0bEKTOB MOI'YT BBICTY-
maTh He TOJBbKO nMeHa u HaszBauus («Mowna Jusa», KAMAB3), Ho u OykBeHHO-
nndposbie KoMmiiekesl (15 gespans 1990 zoda, 5000 pybaet), a Takxke 0ObIu-
HbIE CJIOBA M CJIOBOCOUYETAHUsT TeKcTa (3amecmument dupexmopa, nayunoll co-
mpydnur). Bee 9T 00BEKTHI PA3HOPOJIHBI, MPABNJIA WX W3BJICTCHUs DA3IId-
HbI, TO3TOMY COBpPEMEHHbBIE NMPUKJIATHbIE CUCTEMbl U3BJeUeHUs WH(MOPMAIUH,
KaK TIPaBUJIO, OPUEHTUPOBAHBI Ha OOPADOTKY TEKCTOB B Y3KUX IMPEJIMETHBIX
00J1aCTsIX, ITO JICJAET MPAKTUIECKH HEBO3MOYKHbBIM WX NPHUMEHEHHE B PAMKaX
JpYyroil IpuKJIaJHON 38291 U / WJIM K JIJaHHBIM U3 JIPYro#t 0bJ1acTu.

IlepBbie [E-cucrembl ObLIM IOCTPOEHBI B paMKax MHXKEHEPHOI'O I0J1X0/jia,
nanbosiee n3BecTHOM U3 HEX ObLTa AutoSlog [33]. Cpeu nmepBbIx oTedeCTBEHHBIX
pazpabOTOK CTOUT YIOMSIHYTh CEMEHCTBO MYJIbTHAIBIUHBIX CUCTEM M3BJICUCHUST
utdopmalu u3 Jeaosbix rekcro OntosMiner [5], koropsie obecrieunsasiu me-
peXoJ1 OT HECTPYKTYPUPOBAHHOIN nH(MOPMAIINK K €€ CeMaHTUIECKOMY TTPEJICTaB-
JIEHUIO B popMaTe OHTOJIOTUN MPEMETHBIX 00JIacTel, 3aJI0KEHHBIX B CUCTEMY
(OusHEC-CcOOBITHS, CyeOHAs TEMATHKA U MOJUTEHCKIE OTIETHI).

Pazpaborka npukiajabix [E-cucrem siBjisiercst CJI0XKHBIM U TPY/IOEMKUM
IIPOIIECCOM, CYITIECTBEHHYIO IOMOIIb B KOTOPOM MOI'YT OKa3aTh HHCTPYMEHTAJ I b-
HbIE€ CHCTEMbI, BKJIIOUAIOIIME CTAHJIAPTHbIE MOJIYJIM aHaJIN3a TEKCTa W JaXKe
cpeJjicTBa COOPKU W OTJIAJIKN TPUJIOYKEHWH.

HcTpyMeHTabHbIE CUCTEMBI, MTPeIHA3HAYCHHBIE JIJIsT Pa3pa0OTKU MPUJIO-
YKEHUI B paMKaxX HHKEHEPHOI'O IM0JIX0JIa, MMEIOT ODBITHO BCTPOECHHBINH (op-
MaJIbHBIH SI3BIK JIJIs1 33/[aHUs] JUHTBUCTUYIECKUX ITPABUJI U MIAOJIOHOB — C
UX TTOMOIIIBIO CTAHJ@PTHBIE TPOIPAMMHbBIE MOJIYJIN HACTPANBAIOTCA Ha, PEIeHNe
KOHKPETHOU MPUKJIA/IHON 3a/1a4u.

HcrpyMeHTaIbHBIE CHCTEMBI, OIMPAIOIIKecss Ha MAaIInHHOe Oo0ydeHue,
O3BOJISIOT KCIOJIB30BATH Y2KE MOCTPOCHHbBIE MPOIPAMMHbBIE MOJEN (KJacCH-

dbuKaTopbl), a TakKe 00ydaTh HOBbIE. ICHO, YTO IPUMEHEHNE TOTOBBIX MOJIeIeil
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OrpaHUYMBAETCA TOH IIPOOJEMHOI 00JIaCThIO, JJIsi KOTOPOM TH MOJEIU ObLIN
nocrpoenbl. Hanmpumep, B makere OpenNLP 28] — 570 ussiedenue nmén nepco-
HaJiit, reorpaduueckux 00bEKTOB, JIaT, BPEMEHU U IIP. U3 HOBOCTHBIX CTATEM.
JLjist oty ueHust HOBOM MoJiesin HeoOxouMa, oDy daloiiasi BbIOOpKa, T.e. pasMme-

YEeHHbII 110 onpeneJIeHHbIM IIPpaBUJIaM TEKCTOBBIN KOpI1rycC.

3.2 Metoapl olleHKN KadecTBa M3BJICUEHUS

Baxuyto posib B pasBuTum HarnpasjeHusi cbirpajn kKoudepeniun MUC
(Message Understanding Conferences) [20], npoBogusmuecs B 1987-1998 rr.
(IE — oHO W3 MepBBIX HAIIPABJIEHUI KOMIBIOTEPHON JIMHIBUCTUKH, TJE CTa-
JIM TPOBOJIUTHCS OTKPBITHIE TECTUPOBAHUS aBTOMATHIECKUX CHCTEM Ha, OJIHUX
¥ TeX JKe 3aJladax ¥ JIaHHbIX ). VIHTepec, MpOosiBJIEHHbIH K PA3IMIHBIM 3a/[adaM
uzBJedennst nradopmannn Bo Bpemst mposegennst MUC 1-7, moCIy KX mMITyJIh-
COM K CTPEMUTEJILHOMY Pa3BUTHIO 3TON OOJACTH.

OpauM 13 HamboJiee BECOMBIX BKJIAJI0B KOH(EpPEHIHi ObLI0 yTBEPXK IeHNe
CTaH/IAPTOB OICHUBAHUS CUCTEM W METOJIOB, & UMEHHO METPHUK MOJIHOTHI U TOY-
Hoctu. [Ipw u3Bievenun cymniHocTel, arpruOyTOB W OTHOIEHWI 9T MOKa3aTen
PACCUUTBIBAIOTCA ODIMIENPUHATHIM criocoboM: TOYHOCTH (Precision) kak ko-
JINYECTBO MPABUJIBHBIX OTBETOB, JIEJIEHHOE HA KOJUIECTBO BCEX HAMJIEHHBIX OT-
BeTOB, a moJtHOTa (Recall) — kak KoJIMIeCTBO MTPABUIBHBIX OTBETORB, JTEJIEHHOE
Ha 00IIee YUC/I0 MPABUIIbHBIX OTBETOB (yKa3aHHbIX 9KcrepTom). JomnoaHuresib-
HOIl METPUKOI OIEHKHW KadecTBa M3BJICUCHUS CIYXKAT ['-Mepa — cooTHOIeHne
MEXKJTY TOYHOCTBIO W TIOJIHOTOM, Jallle BCEro OMpeiesioneecs KaK rapMOHIIe-

CKO€e Cpe/jiHee:
2RP

YT Rep
rie R — nonnora, a P — TOYHOCTB.
Jlj1s1 o1leHKM KadecTBa U3BJI€UEHUsI COOBITUI 1 (PaKTOB ObLIN BbIPAOOTAHbI
CIeIUAJIbHDBIE CIIOCOOBI T0JICUETA OJTHOTHI U TOUHOCTH, YIUTHIBAIOIIIE KOJIHIe-
CTBO U3BJIEYEHHBLIX aTpudyTOB COOLITHS ¥ CTEIeHb TOYHOCTH UX WU3BJIEUEHUs]

[13]. Dkcuepumenraibhas OlEHKA METOJOB U CUCTEM IIPOBOJIMIACH TAKXKE B

pamkax koudepennuit CONLL, IREX, ACE [15].
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B pamkax nanpapsienus IE pazpaboranHo HemaJio cucTeM, UMEIOIINX Bbl-
cokue orneHku 3 dexTuBHocT. K npumepy, mjs pelieHns 3a1a9u U3BJIeUCHUsT
uMeHoBaHHbIX cyinHocreir Ha MUC-7 ObLin npejijiozKeHbl BbICOKOI(DMEKTUBHbBIE
[E-cucrembl, KaK OCHOBaHHbIE Ha NpaBUJIaX, TAK ¥ OCHOBAHHbIE HA MallTUHHOM
obyuernnu, umerorme F-mepy, pasuyio 94% u 90% coorsercrBento (mn nmokasa-
TeJIH JIJIS COBPEMEHHBIX CHCTeM MOTYT ObITh Bbiliie). OHAKO KaXKiast U3 Mpeji-
CTaBJIEHHBIX CHCTeM 00pabaTbiBajia TEKCThI U3 OHOI JIOBOJBHO OrpaHUYIeHHO
1peJIMETHOM 00JIaCTU: BOEHHO-MOPCKUE OlIEPAlKU, TEPPOPUCTUUIECKUE aTaKu B
FOxnoit Ameprke, ciy»KeOHBIE MEpPEMEIeHns] B OpraHu3allnsix, 00benHeHne
KOpIiopaluit B TOBapUINECTBa, aBUAKPYIIEHUS W 3allyCK KOCMUYECKUX PaKer,
IIPOM3BOJICTBO MUKPOIJIEKTPOHUKU. K TOMY Ke 3THU cUCTEeMbl B OOJILIINHCTBE
CBOEM ObLIM pas3paboTaHbl JJIsI TEKCTOB Ha AHTJIMICKOM SI3BIKE.

BaykHO, 4TO COBpEMEHHbIE CUCTEMbl U3BJIeYeHUs] UH(MOPMAIUU [1PU peliie-
HUW ONPEJIeJEHHBIX 3a/1a4 (B 9aCTHOCTH, IPK 06pabOTKe HOBOCTHBIX COODIIECHM T
Ha AHTVINIICKOM sI3bIKE) TIOKA3BIBAIOT PE3YJIbTATHI, CXOJIHBIC C PE3YJIbTATAMHE, JIO-
CTUTAeMBIMHU B XOJIe PYUYHOI pa3MeTKH TEKCTOB 3KciepTamu. Hamnpumep, Jiyd-
masi cucTeMa, ydacrBoBaBinasg B copeBHoBanusx MUC-7 o Teme nsBjedeHust
nH(OPMALUK O 3aIlyCKax CIlyTHUKOB, JIocTUrIa 3Hadenns F-mepot 93,39%, B o

BPEMs KaK Pe3yJIbTaThl PYyUHON pasMeTKu Haxojusuch B paiione 97% [24].

3.3 lVmenoBaHHBIE CYITHOCTH W OCOOEHHOCTH MX

n3pJjicueHmda

TunuaHbIMU TPEJICTABUTEISIMI UMEHOBAHHBIX CYIHOCTEH SIBJISTFOTCSI:

e uMeHa mepconasnii, mepconst (person): Hamawa Pocmosa, B.O. Kom;

e naszBanus reorpaduueckux oobekToB u mect (location): Oxa, Dsepecm,
Jlameuas;

e HazBaHusi (PUPM, KOMIIAHUI, TPEJNPUATHIN, OpraHu3aIuii (organization):
Omxpwumoe axyuonepnoe obuwecmeo «H», Q00 «A7 — Buedpenueckud
UEeHMp».

[Tepeuunciientbie CyIHOCTY UMEIOT UMsi/Ha3BaHue u pedPepPenTt, T.e. 00b-

€KT BHEITHETO MHUPa C JaHHbBIM MMEHEM. O,ZI;HaKO B TEKCTaX BCTPEYIaACTCA OI'POM-
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HO€ 91CJIO 1 APYI'NX SHAYUMbIX O6'beKTOB, pacCiiosHaBaHue KOTOPbIX HeO6XO,ZLI/IMO

B psJae HpHJIO)KGHHfI. HOSTOMy K MMEHOBAHHbBIM CYIIHOCTAM TaK>K€ OTHOCAT:

e Toproswie mapku: Nokia, Land Rover, «Ywacmoil nanvs;
Haror: 02.03.1913, 29 wionn, 1937-1985;
Bpewms: 12:19, 2 p.m, ¢ 12.00 do 22.00;

Howmepa renedonos: +7(123)456-78-90, +86 10 6532 1381
Anpeca: 3-a yauuya Cmpoumened, d. 25, xe6.12;

o JleHexKHbIe €JIMHUIIBL U JIeHeKHbIe cyMMbl: pyb, GBP, 25 §;
Yucna: 1, 5000000, 4,25;
e Cceobiiku Ha siureparypy: [2/, [HMseanos, 1995];

O6o3uadenus 6eKoB, TeHoB, xuMmuaeckux Bemecrs: HyN-CH(R)-COOH,;

Pon zangaruit: xydoocruk, nosumuveckuts deamens, upexmop wKool.

B nacrosiinee BpeMst HeT 0OIIENPUHSATOrO ClIMCKa KaTeropuii (BUjI0B) nmMe-
HOBAQHHBIX CYI[HOCTEH, HO M3BECTHBI pabOThI, B KOTOPLIX ObLIM TOIBITKA NX
CO3/1aTh — CM. PACIIMPEHHY0 Hepapxuio, cocrosiyto u3 200 Busos [35).

[Tonnoe perrenue 3aJa9u U3BJACUCHUS UMEHOBAHHON CYIIHOCTH B 00LIEM

CJIy4da€ BKJIIOYa€T:

® HAXOXK/ICHUE HAUMEHOBAHUIl CYIIHOCTU B TEKCTE;
® ONPEJIC/ICHNE KATETOPUU CYITHOCTH;
® CBSI3BIBAHKE CYITHOCTH ¢ pehepEeHTOM (HA3BIBAECMBIM JIUIIOM /O0BEKTOM ), €C-

JIM UME€HOBaHHad CYIIHOCTDL ABJIACTCA UMEHEM COOCTBEHHDBIM.

[Tocsie/iHee BaXKHO, MOCKOJIbKY OJIMHAKOBBIE CJIOBA,/CJIOBOCOYETAHUS, 110
dgakTy MOryT OTChlIaTh K COBEPIIEHHO pa3HbiM oObekTaM. Harpumep, cjioBo

Jlena MoXkeT ObITh:

® JKCHCKUM MMECHEM:;
e HA3BAHUEM DeKU (MPUUIEM, HE €JTMHCTBEHHOI);
® Ha3BaHUEM aBTOMOOMJILHOM JIOPOIH;

® Ha3BAaHUEM KEJIC3HOJOPOKHON CTAHIIN;

® Ha3BaHMEM HacCeJECHHOTO IIYHKTa (OHHTb Ke, He eﬂHHCTBeHHOFO) n T .

s pacnioznaBanms HauMeEHOBAHW CYITHOCTEN B TEKCTE MCIOJb3YIOTCS
KakK OCOOEHHOCTU UX 3allUCU, TAK U CJOBAPHbIE PECYPCbI: CJOBApU UMEH, I'€O-
rpapuyueckux Ha3BaHUI, XUMUYECKUX BEIIECTB, JEHEXKHbIX €JUHUIL, POJIOB 3a-

st u .. OHaKo, ecim Bce 0003HAUEHUsT JEHEXKHDBIX €JIMHUIL eIle MOXKHO
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[IEPEUNCUTh B CJIOBape, TO, HAPUMED, C HA3BAHUAMU KOMITAHUI HJIH TOPTO-
BBIMH MapKaM# JeJI0 OOCTOMT HAMHOIO cjoxKHee. JleiicTBUTEILHO, OJHNA Ha-
3BaHUs CO BPEMEHEM 3aMEHsIOTCsi Ha Jjipyrue (110cjie 0ObejIMHeHns KOMIIAH W
«Pam3sati» u «Atc-gpuauy» HOBasi KOMIAHUs MOy drIIa HasBanue «Atdcbeppuy ),
crapble Ha3BaHWst ncye3aoT (aBuakomnanust Tpancaspo peKpaTuiia CBOKO J1esi-
TesbHOCTb B 2015 1) 1 mocTosHno Bo3HuKaoT HOBBIE (B 2016 1. mosgBMIACH UTPA
Pokémon Go). Takum 06pa3oM, BO MHOTUX CJIYUASX COCTABICHUE TIOJHOTO CJIO-
Bapsi UMEHOBAHHDBIX CYIIHOCTEH ONpPEeJICHHON KaTeropum He MPeCTaBIIseTCst
BO3MOXKHBIM, TIO9TOMY MPUXOIUTCS YIUTHIBATH OCOOEHHOCTN WX HAITMCAHUSI.
st uMEH cODCTBEHHBIX OYEBUIHBIM TTPU3HAKOM SIBJISIETCST PETHCTD COCTAB-
JISTIOINX uX OyKB. B O0JIbIIMHCTBE SI36IKOB MUPa UMEHa COOCTBEHHBIE TTHIIYTCS
C 3arJaBHOI OYKBBI, UTO MO3BOJISIET WX JOCTATOYHO JIETKO UACHTHMUITPOBATD
B TEKCTE, 33 UCKJIOYEHUEM CJIydaeB, KOIJIa UMsi CTOUT B HaJAJIe TTPEJJIOXKEHUsT
WJIM ecii Bee OyKBbI MMeHM 3aryiaBHbie (M cTpodHbie). KpoMe Toro, Bo3mMox-
HbI CUTYaIlMU, KOIJIa CJIOBO HAIMCAHHOE C OOJIBINON OYKBBI, sABJIAETCS MMEHEM
YyeJioBeKa, HO yIoTpebJisgeTcs B paMKax (ppas3eosioru3Ma 1 He uMeeT pedepenTa:
Ymo mebe zopvro? Ymo mu, evipocaa, kax Hean, ne nommuawut podemea?
OcobenHocTn HANMCAHWST HAMMEHOBAHWI YaCTO KacalTCs WX BHYTPEHHE-
ro cocraBa u CTpyKTypbl. Hamnpumep, pycckue dpamMuanm 0ObIMHO OKaHYNBa-
IOTCSL HA -06/-06a, -€6/-€64 WA -UK/-uKa, 8 OTIecTBa Ha -uv/-na. Oupese-
JEHHYIO CTPYKTYPY MOXKET MMeTh U IeJIoe CJIOBOCOUeTaHue, K MpuMepy, Ha-
MMEHOBAHNE POCCUMCKON KOMIIAHWU, KK ITPABUJIO, HAUMHACTCH C YKA3aHUs €e
opratnuzanuonHo-tpaBoBoii hopmbl (OO0, VII, TEOY ), 3a KoTopoit ciejyer
HazBanue B KaBbiakax: [TAQ «Aspoparomys, axuyuoneproe obuecmeo « BUMM-
BUJIJIb-J/IAHH» n 1p.
st BBISBJIEHNsST MMEHOBAHHBIX CYIIHOCTEH HepeIKO MPUBJIEKAIT KOH-
TEKCT: KaK JIOKaJIbHbI, T. €. cocejiHue cioBa (Takue Kak 20pod, yauya u Jp.,),
Tak U rI0DaIbHBIN, T.e. 06ILy0 nHGOpMaIuo 00 aHaJIn3UpyeMoM Tekcre (ero
TeMaTHKa, CTPYKTypa). YUeT JIOKaJIbHOTO KOHTEKCTA HEPEJIKO MO3BOJISET OTpe-
JICJTATh KATErOPUI0 UMEHOBAHHON CYIIHOCTH U ee pedepeHT, ITO 0coD0 BasKHO
JIIST MHOTO3HAYHBIX HAUMEHOBaHUi, MOmoOHBIX nMenu Jlena. Tak, Ha ocHOBE
KOHTEKCTa, PU 00pabOTKe Mpe/IJI0KEHH ST

Crana Tpu Cecmpor pacnosodicena x 60cmoxy om Ypasvckux 20p.
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Ha3BaHUIO 1'pu cecmpol IPUITHUCHIBACTCA KATErOPHs 2eo2paguveckutl obserm Ha
OCHOBE IIPEJIBAPSIIOIIEro ee CJIOBa, CkaAG, a Ipu 00pabOTKe IIPeII0yKeHUsT

A.Il. Hexos 6 1900 200y npucmynu.s x pabome nad nvecoti «Tpu cecmpois.

OyjieT BBISIBJIEHA MMEHOBAHHAST CYyITHOCTH Tpu cecmpu, ¢ Kareropuei xydooce-
cmeennoe nPoussedenue, COrIaCHO CIOBY Nbecd.

CloXKHOCTH paclIo3HaBAHUsI HMEHOBAHHBIX CYITHOCTEH MOI'YT BOSHUKHYTD,
KOTJ[4 OHH COCTOSIT U3 HECKOJIbKHUX CJIOB, BKJIIOYAIOTCS B JIPYTUE MMEHA/Ha3Ba-
HUSI WA CTOAT PsijioM ¢ HUMU. OOLIYHO CYMTAETCsI, YTO OJIHO HAMMEHOBAHUE
HE MOXKeT cojiep»KaTh BHYTpu ceOst japyroe, nosromy I[TAO «Coepbanr Poccuus
SIBJISIETCS €JIMHBIM HAMMEHOBaAHUEM HECMOTPs Ha TO, UTO BHYTPU HErO MPUCYT-
CTByeT HazBaHue reorpaduiaeckoro oonekra Poccus. Jpyras cioKHOCTH — B
TOM, 9TO HAMMEHOBAHHE OOBLEKTA MOXKET He YIOTPEOIATLCSI B TEKCTE ITOJIHO-
crbio. Hanpumep, B Tekcre

Coepbanr noddeporcan axuuro «Kpacnas 2603duxas, womopyo no ecef

cmpare nposodum baazomeopumervrvitl pond «Ilamamo nokosenuti». B xpyn-
HOLT 0mdesenuar banka kancovl Kiuenm, cosepwuswut A00Y10 ONEPAUUIO,
noAyuaem 3Havox 6 gopme 26030UKU.
B [IEPBOM IIPEJI0YKEHUN BCTPEUIACTCS TOJHKO YaCTh OPUITUAJIHLHOTO HA3BAHWS —
Coepbanx, a BO BTOpOM BOODIIE TOJILKO CJIOBO bank. B niease, cucrema n3nJe-
YeHHUsI MMEHOBAHHBIX CYITHOCTEH JOJXKHA YMETh Pas3pelliaTh TAaKue CUTYAINH 1
CBSI3LIBATDL PA3JIMUHbIE HAUMEHOBAHUS OJIHOM CYIIHOCTH MEXKIY COOOI.

[Tojo0HbIE cuTyaluu, KOrJa pasHble HAMMEHOBAHHUsI YKA3bIBAIOT 110 CYTH
Ha OJIMH U TOT »Ke pedpepeHT, Ha3biBaloTCst KopedepeHTHOCThIO. Pazperenue
TAKUX CUTYaIMil TIPEIIOJIAraeT BhISBICHUE BCEX KOPedEPEHTHBIX BLIPAXKEHUII,
0003HAYAIOIIX OJIHY U Ty e CyImHOCTh (Coepbantk, bank ), IX OTOXKJICCTBIICHHE
¥ TPUBEJICHNE K KAHOHWYECKOMY BHUJIy (HANPUMED, K MOJHOMY HA3BAHUIO —
ITAO «Céepbans; Poccuu»).

st pemennst mpobeMbl KOpehEePEeHTHOCTH U OIIPeIeIeHIsI COOTBETCTBY-
o1iero pedepenTa, Hepeako TpedyeTcst TpUBJIeUeHe BHEITHUX HCTOTHUKOB 3HA-
HUIl O CYIIECTBYIOIIUX B MUpE IepcoHax n o0bekTax. B KkagecTse Takoro mcTod-
HUKA, TaCTO BLICTyIIaeT BUKUIE s, B KOTOPOii KazK1as CTPAHNIIA PACCMATPUBA-
ercst Kak OTJeabHbI pedepent. PaccMorpuM B KadecTse npuMepa Caeyiomnuit

dparmeHT TekcTa:
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I'nasa MUJT PO paccuumvisaem, wmo secmpeua npesdudenmos Poccuu u

CIIIA 7-8 wuwons enecem ACHOCML 6 NEPCNEKMUBH. 0MHOWEHUT 06YT
cmpan. 06 amom Jlaepos 3assus na mescoynapodrom dopyme «Ilpu-
MAKOBCKUE YMeENUAY, ... <«H naderocv, wmo 6o30baadaem npazmamusm,

Coe b, — 3AKMOYNUNL MUHUCTP.

B srom Tekcte nepcona C.B. Jla6pos, siBASIONUNACT MUHACTPOM HHOCTPAH-
HbIX jies1 Poccun, ynommHaercd kax eaasa MU/ PO, Jlaspos u murucmp. [lpn
srom eaasa MIJ] PO (wiv munucmp unocmpannux dea Poccuu) siisiercs
CAMOCTOSITEJILHOM CYIIHOCTBIO 1 MMeeT OTJIeJIbHYIO cTpanuily B Bukuneuu (3a-
MEeTVM, 9TO 3a BCio ncropuio 6pto 4 rnassl MU P®), rakxke B Buknnemnn
HACUYUTBIBAETCsI 0KOJI0 70 My»kumH 110 (bamuinu JIaepos, a CJIOBO MUHUCTN] BO-
ob1rie He HecéT B cebe nmH(MOPMAIMHE O KaKoi-1nbo nepcone. B jgannoMm ciaydae
JIJIsT KOPPEKTHOI'O CBSI3bIBAHUSI PA3JIMIHBIX HAMMEHOBAHUN CYITHOCTH MEXKJLy
coboii cucrema JIoJKHa 00J1a/1aTh HEKOTOPbIMY 3HAHUSMU 00 aHaJIM3UPYEMbIX
TekcTaX. [lockosibKy obpabaTbiBaeTCss HOBOCTHOI TEKCT, CKOpee BCEro pedb B
HEM HUJET O HACTOSIIEM BPEMEHU (JOTOJHUTEIHLHO MOYXKHO MPOAHATU3UPOBATH
7aTy HOBOCTH). B HacTOsiiee BpeMsi MUHHCTPOM MWHOCTPAHHBIX Jiest Poccun siB-
asiercst C.B. JlaBpos. Dta mudopmarust J0JKHA IPUCYTCTBOBATH B CHCTEME
UJIM ee MOXKHO TIOJIyIUTh TIPU aHAJIM3e COOTBETCTBYIONIEH cTpanuiibl Bukunrie-
quun. Crarbs npo C.B. Jlapposa npucyrcrByer B Bukuineauu, ciieoBaTe/bHO, €
9TOI TIEPCOHON MOXKHO CBSA3aTD JIBa IIEPBBLIX YIIOMUHAHUS O Heil B Tekcre. A 1o-
CKOJIbKY HUKAKHUE JIPYI'Me MUHUCTPbI B TEKCTE He (PUTIYPUPYIOT, CJIOBO MUHUCTILD
OyJ/ieT OTHECEHO K TOM »Ke TepCcoHe.

B saktouenne 3aMeTM, ITO JIJIsT BHICOKOMJIEKTUBHBIX ST3BIKOB OTIEJIHHOMN
110/13a,/1a4eil U3BJICUCHISI KMEHOBAHHBIX CYIHOCTE MOXKeT ObITH HOpMAaJI3alI[isi
BBISIBJIEHHOTO HaUMEHOBaHU, T. €. IIPUBEJICHKE €ro K HadaJIbHOI hopMe: Hallpu-
Mep, Juisl BeTperusiierocst ¢iioBa Coepbanrkom 310 MOXKeT ObITh IPUBEJICHKIE K

dopme nmennrenbHOro najexa — Coepbank.
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3.4 OcobennocTu n3BJjedeHus aTpudyTOB,

oTHoIIeHnii 1 (paKTOB

Eciu B TekcTe pacnosHaHbl 3HAYUMBIE CYITHOCTH (OOBEKTHI), MOXKHO IbI-
TaThCs YCTAaHABJIMBATD CBSI3M MEXKJIYy HUMU: U3BJIEKATH aTPUOyThl 00bEKTOB, OT-
HoMeHUst U (PaKThl /COOBITUS ¢ UX MPEJIONPEJIEJIEHHBIMU 3apaHee apaMeTpaMi-
aTpudyTaMu.

B npocreiiem ciydae, i U3BJIeUYeHUs aTPUOYTOB OOBLEKTOB CHCTEME
JIOCTATOYHO 3HATDH, KaKasgd KaTeropusl CYIIHOCTEN ABJISIeTCs] OCHOBHOM, a KaKue
KaTeropuy BBICTYIIAIOT B KadecTBe ee arpubyron. Hanpumep, npu odpaborke
00 bSABJICHUST BUJIA

Ipodam 2-wommammyro xeapmupy no ya. Morodeocnasn. ILrowadsv 45,1

k.M. Ilena dozosopna.

TJist 00bEKTa K6apMuUpa MOTYT OBITH U3BJEUEHBI CJIEIYIONIHe aTpUOyThl (M UX

SHAYCHMS ):

® KOJIMYEeCTBO KOMHAT: 2;

e ajipec: ya. Monodescnan;,

e 06mast mwionab (KB.M.): 49,1;

e 1ieHa: d02060pHaAA.
¢lcHo, 9TO 9TO He Bce BO3MOXKHBIE aTPHOYTHI JIJ1s1 00beKTa KBapTUPA IIPU ee IIPO-
Jlake: B OObsIBJICHUM TAKXKE MOXKET IIPUCYTCTBOBATH MHMOPMAaIMs O HAJUINN
gudra, raza, 6ajJkoHa, METpayk KOMHAT, TUII JIOMa, U T. JI.

BoJiee ciioxkHoit 3a1a4eil SAB/sieTcsi U3BJieUeHe OTHOIMEHU MeXK, 1y 00b-
eKTaMU; OOBIYHO PACCMATPUBAIOTCS OTHOIIEHUS TOJIbKO MEXK Y JIBYMsi OObeKTa-
M. THUIBI U3BJIEKAEMBIX OTHOIIECHHUH OTSTH »Ke 3aBUCAT OT MPUKJIAIHON 3a,/1a91
U [IPEeJIMETHOI 00/1aCTH TEKCTOB. TaK, 13 HOBOCTHBIX TEKCTOB MOXKHO I0JIYYUTh
1HOOPMAIIHIO O TOM, KTO KaKyI0 JJOJPKHOCTE 3aHUMAET (OTHOIEHWUE «3aHUMAMY
doavicHocmoby ), U3 HayIHBIX CTaTell M0 XUMUU U3BJICUb HHMOPMAIMIO O B3au-
MOJICHCTBUY BEIECTB (OTHOIICHUE «GCIMYNAMb 6 Peakyuioy ) u Jip.

JLj1si BbIsSIBJICHMsI B TEKCTE OTHOILICHUI TaK WM MHa4UYe TpeOyeTcs HpuBJie-
denne HHQOPMAIUY O TUIMIHBIX KOHCTPYKIUSAX (KOHTEKCTAX) MX BbIPAYKEHUSI.

K mnpumepy, oTHOIIEHNE «OBMb PEAHCUCCEPOM >, CBABLIBAIONIECE UM PEKUCCE-
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pa (MUM4l) u nazsanue duabma (HASBAHUE), ynorpebiasercs B coemyionux
KOHTEKCTaX:

buibm HASBAHUE pexxuccépa UM

(Quavm «Xoxaamoud ubucy pesrcuccépa Jana Ilao noaywua I'pan-npu 39-

20 MMK®)

bunsm HASBAHUE UM

(Cneyuarvnviti npus scropu noayuua guavm «Mewox 6es dnar Pycmama

Xamdamosa)

bunbMm pexxnccépa UM HASBAHUE

(Panee npus spumeavcrur cumnamutc MMK® noaywuns duivm pesicuc-

cépa Baadumupa Komma «Kapn ommoposicenmoiii» )

Takne KOHCTPYKITMU-KOHTEKCTBI MOT'YT OBITH 3a(PUKCUPOBAHBI U UCIIOJIb30BAHBI
[E-cucremoit 6o B Bu/jie JIMHIBUCTHYECKUX 11A0JI0HOB (B pAMKax MHKEHEPHOI'O
0/IX0/1a.), 6O B pazMerke 0Oy varoIieil TeKCToBO# BHIOOPKHM (B paMKax 10/1X0/1a
Ha OCHOBE MAIIMHHOTO OOYUICHUs ).

OT/Ie/IbHYIO CJIOXKHOCTD IIPU U3BJICYCHUU OTHOIIEHHI MOI'YT COCTaBJISITH
CJIOBA, MEHSIIONINE CYTh BbICKa3biBaHUs. Hampumep, JJjisi TOro 4TOOBI U3BJIEUD
OTHOIIEHHUE «ObMmb AGYPEamom», CBsi3biBatoliee uMst nepconasun (M) u na-
spanue npemun (HASBAHUE), us rekcror Buja

B npownom 200y npesudenm Canmoc cman aaypeamom Hoberescrot npe-

MUY MUPG.

B 1973 200y Mapaon Bpando 6o emopoti pas cmans Aaypeamom npemui

«Ockap».

HEOOXOMMO 3HATH, ITO ITO OTHOIIEHWE BHIPAYXKAETCsT KOHCTPYKIINEH BUIA

UMA ... cran naypearom HASBAHUE
npuaém, Mexky UMEHEM u cioBoM ¢man MoryT BeTpedarhes Jpyrue CJIOBa
(ar0 0bo3HAUEHO MHOTOTOUKEM ). Ho Tora us npejioxenust

Beneduxm Kambepbomu, bosee u3gecmuvlili Kak UCTOAHUMEND 2A406H0T

poau 6 cepuane «Illeprokys, ne cman saypeamom npemuy «Ockaps.
OTHOIIEHUE «Obimb AGYPeamomy OYIeT BLISIBJIEHO OIMMOOUHO, MOCKOJILKY TaK
OIMCaHHAsI KOHCTPYKIINS HE YIUTBIBAET, YTO TaCTHUIA He MEHSIeT CMbBICJI IJIaroJia,

cma.s Ha TPOTUBOIIOJIOXKHBI.
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OTrMmeruM, 9TO HEKOTOpbIE BUJIbl OTHOIIEHUI MCTHHHBI TOJILKO B TEUCHUE
OIIpEeIEIEHHOrO IIPOMEXKYTKa BpeMeHu. K mpumMepy, eciiu OTHOIIEHUE « Cbl2Pamb
2A06HYI0 POALY», CBIA3BIBACT aKTEPa U (PUJIbM HOCTOSTHHO, TO KOTJIA Pedb UJIET O
CIIEKTaKJIe, TJIABHYIO POJIb B PA3HOE BPEMST B HEM MOTYT UT'PATh Pa3HbIE aKTEPHI.
st Takux OTHOIIEHWH HEOOXOIMMO JIOTIOJHUTEIBHO (PUKCUPOBATH MOMEHT UX
U3BJICUCHUS ¥ 3aTE€M OTCJICXKMBATH BO3MOXKHbBIE U3MEHEHUS CBSI3bIBAEMBIX MU
00'BEKTOB.

HauboJiee cioxnoit 3ajaueit sipjisiercst usBjiedenue nudopmaiuun o pax-
TaX W COOBITUAX, KOTOpPasi aKTyaJsbHa JIJisi HOBOCTHBIX TEKCTOB. B coObiTHe
OOBITHO BOBJIEIEHO HECKOJIHKO WMEHOBAHHBIX CYIIHOCTEH, KOTOPHIE CBsI3aHbBI
onpejie/ieHHbIM HabopoMm orHotrenuit. Hanpumep, cobbitue «sndayua kpeduma»
duKcHpyeT KTO, KOMY, KOTJIa U B KAKOM pa3Mepe BLIIAJ KPEeJIUT:

Cesepo-3anadnoiti oanx Coepbanka evidanr 6 2016 200y oboporHvim nped-

npusmuam xpedumor na 15,3 mapd pyoaet.

MOo2KHO 3aMETUTD, 9TO COOLITHE OIMCHIBAETCS OLPEICICHHLIM HADOPOM aT-
pubyToB (mapaMeTpoB) W WX 3HAUCHUI, B JIAHHOM TIPHMEpE: 3aeMIIUK, KPe/Ii-
TOp, CyMMa 3aiima, BpeMst 3aiiMa (MOXKeT ObITH TakKe J00aBJIeH aTpUOYT CPOK
orjaun kpejgura). Takoii Habop obpasyer Tak Ha3blBAEMbI cemanmuueckud
¢ppetim cobbitus [16]; 3navenusivu arpubyToB BHICTYAIOT UMEHOBAHHbIE CYIII-
HOCTH.

D10 cOOBITHE CBS3BIBACT KOMIAHUIO-3aéMIUKa (0boponHbie npednpu.-
mus), Komiauuto-kpeuropa (Cesepo-3anadnwi 6ank Cbepbanka), Bpems
(2016 200) w nenexnyio cymmy (15,3 mapd pybaet).

st n3Biedenuss pakToOB U COOBITHI, TaK YK€ KaK U MPU BBISIBICHUS OT-
HOIIEHHU, UCIOJIB3YeTCsT HHMOPMAIUsT O THIHIHLIX KOHCTPYKITUSX UX BhIparKe-
Husi. Pacrno3naBanme coObITHSI He IIPEJCTaB/IsieT MpobJeMbl, KOTia Bce obsi3a-
TeJIbHBIE €r0 aTPpuOyThI COJAEPKATCA B OJIHOM HPEJJIOKEHUH, KaK B BBIIICIPHU-
BejieHHOM mipuMepe. OHAKO M3BJIEUEHNE COOBITHI OCIOKHSIETCSI, OCODEHHO B
caydae cOObITHIT cO MHOTMMU aTpuOyTamMu, TeMm, 4To 00pasyolre ux arpuoy-
Thl MOI'YT pacIoJiaraTbCs B Pa3HBIX IPEJJIOKEHHUSIX TEKCTa, MHOIJIA JaxkKe He

cocemaux. K npumepy, B TekcTe
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Muposwvie CMHI obcyocdarom npedcmosawyro ecmpewy Honanvda Tpamna

¢ Baadumupom ITymunvim. Yoice opuyuanrvro nodmeeporcderno, wmo ona

npotidem 6 Kyayapax cammuma <deaduamrus 7-8 ur0ors.
COJIEPKATCS JIAHHBIE O COOBITHH <«npotidém ecmpeva», KOTOPOE CBs3bIBAET
YYIaCTHUKOB BCTPEUH, MECTO W BpeMsi ee nposejerust. [Ipn srom nuadopmams
00 yuactaukax Berpedn (Jonaavd Tpamn u Bagdumup Hymun) Haxomurcs B
IEPBOM TIPEJITIOKEHNH, a WHMOPMAITHsT 0 MecTe (cammum «deadyamrus) u Bpe-
Menu (7-8 wioas) Bo BropoM. B makoM ciiydae, 110csie BbISBJICHUST CYIHOCTENT
HEOOXOMMO TTPOBOJINTH CJAUSTHUE JTAHHBIX, MOJYUYEHHBIX W3 PA3HBIX TPEII0XKe-
HUIl B eJINHBII DpeiiMm coObITHS.

st obrieit oneHKH 3P HEKTUBHOCTHA METOJ/IOB U3BJIEUEHUS COOBITUN OOBIY-
HO HCIIOJIB3YeTCsI CIIoco0, mpeaoxkeHublil Ha Kondepenimsax MUC-5 u MUC-6
[13, 20]. Tuist kazkj10ro usBjiedéHHOro (hakTa HpOBEpsieTcs, Bee Jiu aTpubyThl 3a-
MOJIHEHBI BepHO. Ecjin 970 Tak, TO OH cUnTaeTCss KOPPEKTHO M3BJIECYEHHBIM.
[Ipu sTOoM eciu 3HAYMEHME KAKOTO-JIHO0 aTpubyTa He BBISBJICHO (HATIDHMED, Me-
CTO COOBITHS) ¥ B TEKCTE PO ITO JICHCTBUTEILHO HE TOBOPUTCS, TO B ITOM CJIy-
qae MpOTMyCK He CUUTAECTCS OMMUOOTHBIM (T. K. €ro BOOOINE HEJb3sT 3amOJHUTH).
Takum obpazom, pakT U3BJIEUEH KOPPEKTHO, €CJIN ITPABUJILHO 3alI0JIHEHbI 3HAa-
YeHWsT BCeX aTprOyTOB, KOTOPHIE TPEICTABIISIETCS BO3MOXKHBIM 3aMTOJTHUTD.

3aloJIHEHHBIH aTpubyT CcUuMTaeTCsi 9YaCTUIHO KOPPEKTHBIM, €CJIM U3-
BJIEKJIACH HE BCs WHMOPMAIUs, K HEMY OTHOCSIIASCS, WA YKe U3BJICUCHA JIHIII-
Hsisi. Hanpumep, 3nadyenue arpubyra BpeMeHU — 4 K6apman, B TO BPeMs Kak
B TEKCTE CTOUT 4 keapman 2010 20da, canTaeTcst N3BJIEIEHHBIM TaCTHIHO KOP-
pexTHo. V3Biaedénnniii (pakT, WMEIuii KpoMe KOPPEKTHBIX ellé W JaCTHTHO
KOPPEKTHBIE aTPUOYTHI, SBJISIETCs YACTUIHO KOPPEKTHBIM. TOYHOCTD U IIOJTHOTA,

PACCUYUTHIBAIOTCS B 9TO CIydae 1o cyeayomum dhopmynam [13]:

_correct + 0.5 x partial

actual

R correct 4+ 0.5 * partial

possible

rjie correct — YUCI0 KOPPEKTHO M3BJIEUEHHBIX (aKTOB; partial — KOJMIECTBO

YAaCTUYHO KOPPEKTHbIX (pakToB; actual — 4KUCIO BCEX BbISIBJIEHHBIX (DAaKTOB;
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possible — qucyio GakToOB, KOTOPbIE MOYKHO U3BJICUb U3 TEKCTOB (Pa3MEICHHBIX

9KCIIEPTOM ).

3.5 JImHrBucTHYeckue 1abJoOHbI 1 IpPaBIJIa

Cucrembl n3BeUeHns WHMOOPMAIUH, UCITOTB3YOIIE WHKEHEPHbI TTOIXO/I,
ONMUPAIOTCS B CBOeH paboTe HA JIMHTBUCTUUYECKHE MMAOJOHBI U TPABUJIA, 8 TaKXKe
CJIOBapHBIE PECYPCHI.

JIuurBucTrdecknii mabJIOH TpejcTaBisier coboit popmajibHOE OIUCAHUE
(0bpaserr) S3bIKOBOM KOHCTPYKIIUH, KOTOPYIO HEOOXOMUMO HAWTH B TEKCTE, ITO-
Obl U3BJIeUb HY:KHYI0 nHpopMaluoo. [1Iabson MoxkeT ObITh 3alUCaH pPeryJsip-
HBIM BBbIpAyKeHHEeM (OHH BCTPOEHBI BO MHOTHE SI3BIKH MPOTPAMMHUPOBAHHUS, a
Takke B mHCTpyMeHTasbhbie [E-cucrembr). K npumepy, mabson

A\ [ASTI. (A-H][a-]*),

e [A-S] — sTo 3arnmaBnas 6yksa, \. — Touka, ([A-A][a-a]*) — croBo ¢ 3araBHoi
OYKBBI, MMO3BOJIUT PACIO3HATH B 0OpabaThIBAEMOM TEKCTe KOHCTPYKIIMK BHUA
H.B. Ywarkos; a mabJjion

([A-sTfa-51%) [A-SI\ [A-ST,

MOMOYKET BBISIBUTH Takue pparMeHThl, Kak Ywaxos H.B.

JIMHTBUCTUYECKHE TPpaBUJIa OOBIYHO COCTOAT U3 JIBYX dacTeil. JleBas dacTb
npasuia (qacts ECJIN) comepxut mabmon (06paserr) nCKOMOil sI3bIKOBO# KOH-
crpyKiyn, a npasas (dacrb TO), B cBOIO 04epe/ib, OIUCHIBACT JEHCTBIs, KOTO-
pbie HeODXOIMMO COBEPINTE, HAIIPUMED, U3BJIEUb COCTABJISIONINE €€ SJIeMEHThHI
(cstoBa), mpumnucaTh UM ONpPEIEIEHHY0 KaTeropuio u T.11. Hampumep:

ECJIN Berpewaerca [A-A)\[A-A]\. ([A-A][a-a]*) wm ([A-A][a-a]*) [A-

A (AT

TO wuzBsieub 310T (PparMeHT U HPUIUCATH €My KATErOPUIO UMM NEePCOHa-

AU
D710 NpaBWIIO (B PA3IHIHBIX CHCTEMaX OHO MOYKET 3allUChIBATHCS B PA3HOM CHH-
TaKCUCe) TO3BOJIsieT u3Biedb uMs nepconanuu A.C. [lywkun u3 npeiioKeHus

Ceoeti podocaosnoti A.C. Hywrun ovensv dopostcun u 20p0unca.

B obiiem cirydae, nporiece u3BjieueHnns U3 Tekcra nHdopMaluy 1o 1madJio-

HaM ¥ MpaBUJIaM MPEJIIoJiaraeT HeCKOJIHLKO 3TarnoB 00paboTK TEKCTa.
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CragaJjia npoBOaNTCs TpadeMaTHIecKuil aHAJIN3 TEKCTa, B XO/Ie KOTOPOro
BBITIOJTHSIETCST BBIJIEJICHIE TOKEHOB (MOCJIEIOBATEILHOCTEH CHMBOJIOB OT pas3/ie-
JITeJIst JI0 pasjiesinTesist) u pasbueHue Tekcra Ha npejioxkenusi. TOKeHbl Kiiac-
cUUIUPYIOTCs: CJIOBA €CTECTBEHHOIO si3bika (0x0.0, Ilempos), 3naku nperu-
nanust (!, —), Gyksenno-uudponbie Komiekesl (BA3-21106, 10.05.2008) w p.
PacnosnaBanme pa3jinaHbIX BUJIOB TOKEHOB IIPOUCXOIHUT, KAK IPABUJIO, HA OCHO-
B€ PEry/spHBLIX BhIPasKeHUil. AHAJOIHIHLIM 00pa3oM, ¢ JOMOJHUTEILHBIM HC-
1I0JIb30BaHUEM CJIOBapHBIX PECcypcoB (CﬂOBapeﬁ damusinit, CriuckoB JiHel Hejie-
JIM U MECSIEB M T.JI.), PACIO3HAIOTCSH M OTJEJbHbIE KATErOPUH MMEHOBAHHbBIX
cymrocTeit (n ux arpubyThl): damuminm, TeiredOoHbl, IaThl, WMeHa (bailIoB u
T.11. [l09TOMYy BO3MOXKHO M3BJIeUCHNE YKA3AHHBIX KATETOPHI CYIITHOCTEl yoKe Ha,
sTane rpadeMaTHIecKoro aHaan3a, ¥ HeKOTOphble IpadeMaTndecKue aHaIn3a-
TOPBI BBIJIESIIOT WX KaK BUJibl TOKEHOB. K mpumepy, rpademarndecknit aHaJm-
3arop, Bxogsiuii B cocras npoekta AOT [3], nossossier pacnosuasars OUO,
TeJIble IUCTIa, UMeHa (ailjioB 1 9JeKTPOHHBIE aJIpeca.

Caenyromnum 3TamnoM 06pabOTKH TEKCTa, sIBJISETCs MOPQOJIOrMIecKuil aHa-
nu3. B obmem ciyuae, B pe3ysbTare ero paboThl KaxKI0i CJIOBOGOpME TEKCTa,
IIPUITMCHIBACTCs ee HadasibHas (opMma (JeMMa), 9acTh pedud U 3HaYCeHUs MOP-
dosornueckux MPU3HAKOB: POjia, ducia, Bpemenu u np. Ilocie sroro srama
y2Ke BO3MOXKHO U3BJI€UCHIEe HMEHOBAHHBIX CYITHOCTE 10 mab/I0HaM, B KOTOPBIX
YKa3bIBAIOTCSA YaCTH Pedr CJIOB U X Mopdosornieckne npusnaku. Hampumep,
11adJI0H

N<dunem> PERS NAME
rie N<dunsm> obosnavaer cyiiecTBuTesbHOe Puavm B J060i dhopme (N —
Noun), PERS — ma6sion nmenn nepconnt, a NAME — 1mrabsion HasBanus Guiib-
Ma, MO3BOJIAT BBLISBUTL HMsI PEXKUCCEPA U Ha3BaHUE CHATOTO MM (DUILMA, U3
IIPEJIJIO2KECHU:

B onaatin-xurnomeampe npedcmasaen noewill duisvm Andpes 3eazunuesa

«Henoboew».

OH HaAUaN KAPLEPY ACCUCTNEHTIOM MOHMAHCEDA U PEACUCCEPR, 6 TOM HUC-

A€ na KYasvmosom pusvme Coma Patimu «3ro6ewsue mepmeeuvls.
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JlaHHBIH M1a0JI0H MOXKHO TaK»Ke HCIIOJIB30BAThH B COCTaBe HAOOpa JPYIUX JIMHI-
BUCTHIECKIAX MIA0JOHOB JIJI M3BJICYEHHS OMHAPHOrO OTHOIIEHUS <«Owimb pe-
HCUCCEPOM>.

Hpyroit mabson

PERS<nagexx=umenut> paboraer 8 ORG<nagexx=npennox>
rie PERS<nagex=umeHnt> — 1m1abJOH MMEHU I[IePCOHLI B MMEHHUTEJHLHOM
najgexke, paboraer B — (QparMenT TecTa ¢ OIPEIeJEHHLIMU CJIOBAMH,
ORG<nagexx=npeanox> — 1madJIOH Ha3BaHUsi OPraHU3AIMK B IIPEJJIOXKHOM I1a-
JIeXKe, TTO3BOJINT BBISBUTH W3 TTPEJJIOXKEHNsT

Ilempos A.B. pabomaem ¢ 3AO «Axmue»
oTHOIIEeHUE ~ pabomamsb 6, cBa3biBaloINee uMs nepconsl ([lempos A.B.) u na-
spanne opranusaiuu (3A0 «Axmues). 3ameTum, 9TO ITOT MABJIOH HE Cpa-
boraer Jijisi cuTyalluii, Korja 1Jjaroji pabomamos yrnorpebdJisiercs B 1polie/iem
spemenu (Ilempos A.B. paboman 6. ..), HO MABIOHBI MHOTMX MHCTPYMEHTAb-
HBIX CHCTEM IIO3BOJISIOT YIeCTh U TaKUe CJIyJal.

Emé onnnm sTamom 06paboTKN TEKCTOB SIBJISETCsI CHHTAKCUIECKUI aHAJINS,
B XOJIe KOTOPOT'O B ODOIIEM CJIyUae BLISIBISIOTCS CHHTAKCHUICCKHUE CBSI3U CJIOB U
CTPOUTCSI CUHTAKCHYECKast CTPYKTYPa (CHHTAKCUIECKOE JIEPEBO) MPEJJIOKEHHS .
JlaHHBIH 9Tam sIBJISEeTCsT JOCTATOYHO CJIOXKHBIM U PECYyPCO3aTPATHBIM, TOITOMY
Bo MHOruX l|E-cumcremax mpoBOAUTCS JIMIIL YACTUYHBLIA CHHTAKCHIECKUN aHa-
JIN3, IPHA KOTOPOM PACIO3HAIOTCS OIPEIEJEHHbIE CHHTAKCHIECKIE KOHCTPYK-
MK, B IIEPBYIO 0UYEPE/ib, IPAMMATUICCKH CBsABaHHbBIE CJIOBOCOYeTanus. st yuaé-
Ta TAKUX KOHCTPYKIIMH B M1abI0HAX 3alMChIBAIOTCS YCJIOBUsE COMIacoBaHust (pa-
BEHCTBA) MOPQOIOrTIECKIX XapaKTePUCTUK CJIOB.

Hampumep, st BbIsIB/I€HNsT HA3BAHUI JTOJ2KHOCTEH BO3MOXKHO IIPUMEHE-
HHUe [TpaBUJIa BUIA!

ECJIN Berpeuaercs PERS V<cTaTh, Bpema=npow> NP<nagex=tsoput>,

PERS=V,

TO wmzBean NP, npunucan KaTeropuio na3éanue dosdHcHOCmU.
3nech V<cratb, Bpems=npow> — riaros (V — Verb) cmamos B nporeinem
Bpemenn (moboro uncia u guna), NP — 510 mmennas rpymma (NP — Noun

Phrase), crpykrypa (1mabsion) Koropoit 3ajaercs orjenbio (kak u st PERS),
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PERS=V obo3nagaer rpaMMaTiuiecKoe COIJIaCOBaHUE, T. €. UTO YKUCJIO U POJL JIJIsd
PERS coBmaaioT ¢ 9ucjoM U POJIOM JIJIsI TJIaroJia.

[pennonoxum, aro NG omuchIBACTCS CJIEAYIOMUMEA AJIbTEPHATUBAMMK:

N | AN (A=N) | A A N (A=A=N) | N N<nagex=pogur> |

N N<nagex=poant> "n’ N<nagex=poaut>
rie A — sto mpmiararesnshoe (Adjective), N — cymmecrBuTenbHoe, a 3HAK pa-
BEHCTBa O3HAYAET coryiacoBanue. Toraa BblllleyKa3aHHBIM IPABUIOM B IIPEJII0-
YKEHUSIX

Cepeeti Hlotiey cman murnucmpom 060poHb.

Mapeapem Tomuep cmara MuMUCMPOM NPOCEEULELHUA U HAYKU.
OY/IyT BbIsIBJICHBI U U3BJICUEHBI KAK Ha3BaHUsI JOJXKHOCTEH CJIOBOCOUCTaHUS M-
HUCTPOM 000POHDBL T MUHUCTPOM NPOCEEULLHUA U HAYKU.

Takum 006pa3oM, B JIMHIBUCTHYECKUX IMA0JIOHAX MOXKET 3aIlIUChIBATHCS:

e undopMals O COCTABE U CTPYKTYPE KOHCTPYKIMK: BXOXKJICHUE B HEe KOH-
KPETHBIX CJIOB (pabomaem, 6), OCOOCHHOCTH HAMUCAHWS CJOB (pEerucTp
OykB, HasHIne udp U 1p. );

e vopdosioruieckast uHGopMalus (PO, YUCIO0, HAJMEK U T.L.) OTJEJbHbIX
CJIOB, BXOJAIIMX B COCTAB KOHCTPYKIINN;

® CHHTAKCUYECKNE CBOMCTBA: IPAMMATHIECKOE COTIACOBAHNE CJIOB B CIIOBOCO-
qeTaHuAX ([IPUIATATEHLHOTO U CYIIECTBUTEHLHOTO, TTOJJIEXKAIIETO 1 CKA3Y-

eMOro u JIp.).

[[Tabsionbl  u  npaBusia usBjedenus i [FE-cucrem  cocraBistiorcst
JIMHPBUCTAMU-9KciepramMu (M 9KcrnepraMu B pobJeMHoil 0bsiacTu) 1o Tek-
CcTaM KOHKPETHOMH, KaK IIPaBUJIO, Y3KOM IIPeIMETHON 00JIaCTH, YTO MO3BOJISET
JIOCTUTATh JOCTATOYHO BBICOKOI TOUHOCTH U3BJeueHus. /s 3anucu madbjaoHOB
U TPABUJ OOBIYHO MCMOJB3YIOTCS CelnuaabHble (hOpMabHbIE SI3BIKH, U MOJIY-
Yaroluecs 1paBujia 0003pUMbl U HOHSTHbI, YTO 1103BOJISET, IyTEM UX KOPPEK-
TUPOBKH, CPABHUTEJILHO JIEMKO UCIHPABJIATH OIMMUOKHU, BJIUSIONIME HA, KauecTBO
paboThl cucreM. B To ke Bpems il TEKCTOB U3 0OJiee HMIMPOKUX IIPEJIMET-
HBIX 00JIacTel MAabJIOHBI CTAHOBSATCS CJUITKOM MHOTOYHMCIEHHBI W CJIOXKHBI JIa-
ke Jutst aKerepros. Co3ganue moJHOr0 Habopa, mabJIOHOB, OXBATBIBAIOIIEIO K -
KOMbI€ A3bIKOBbIE KOHCTPYKIUH, JOCTATOYHO TPYJOEMKO, TTOPOI OY€Hb CJ0XKHO

y4d€eCTh BCEBO3MOXKHBIE ITPpaBUJIa UMEHOBaHNA 3HAYMMbIX 00HEKTOB 1 pa3Hoo6—
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pa3Hble sI3bIKOBBIE KOHCTPYKIINH, BHIPAYKAIOIINE OMPEICTEHHOE OTHOIICHHE /CO-
obiTHe. OCODEHHO 9TO KACaeTCs SI3bIKOB ¢ D0raToit Mopdosorueii 1 OTHOCUTEb-
HO CBODOJIHBIM HOPSIIIKOM CJIOB, KaK PyCcKuii sizbik. Kax ciejcreue, nokasaresu
MOJIHOTHI M3BJICYeHNsT NH(MOPMAIMH MOy IAI0T HE OYCHb BBICOKNE 3HAUCHUSI.

Takum ob6pazoM, cuCTeMbl, OCHOBaHHBIE Ha MPaBUJIAX, XOPOIIO TTPUMEHN-
MbI K Y3KHUM I[PEJMETHBIM O0JIACTAM ¢ YETKUME IIPABUIAMUA UMEHOBAHUST 3HA-
YUMBIX 00BEKTOB ¥ HEOOJBIINM Pa3HO0Opa3neM HCKOMBIX SI3bIKOBBIX KOHCTPYK-
muit. TounocTs usBaedeHust nHMOPMAIUMU B TAKUX CUCTEMaxX OObIYHO BBIIIIE T0JI-
HOTBI. 3aMEeTUM, 9TO TMPHU MEPEXo/e K TEKCTaM JAPYyroi mpejaMeTHol obJacTu
HEOOXOIMMO CTPOUTH HOBBII HAOOP 1MTabJIOHOB M KOPPEKTUPOBATH COCTAB KC-
IOJIb3YEMbIX CJIOBAPHBIX CPEJICTB.

JJ1s1 TTOBBITIIEHUST TOJTHOTHI N3BJIeUeHNsT WH(MOPMAINN B paMKaxX HHKEHEP-
HOT'O T0/IX0/1a TPUMEHSTIOTCST METO/ bl ABTOMATUIECKOTO TOCTPOCHUS JTUHIBUCTH-
YeCKUX 11a0JI0HOB 110 HEPA3MEUEHHBIM TEKCTaM HEKOTOPOH IIPeJIMEeTHON 00J1a-
CTH.

HawnboJiee pacripocTpaHeHHBIM Ha CETOHSAIIHI JIEHD M0/IX0/I0M K aBTOMA-
TU3UPOBAHHOMY MOCTPOEHUIO SIBJISIETCST UTepaTuBHbI moixoy (bootstrapping),
OTHOCSIINANCS K METOJ[aM YaCTUIHOTO ODYUYEHHUsI C YUMTEJEeM W OIMMCAHHBI B
[34]. Knaccuueckumu urepaTuBHBIMU METOJAME [OCTPOEHUs! AOJIOHOB SIBJIsI-
forcst merost DIPRE [10] u meton Snowball 6], amamorntisie MeTopr ucmoms-
sytores B [30] B39)].

HauboJiee ussecren meros; Snowball [6], B ocoBy koroporo Jiersia kirode-
Bas ujiest bosiee pannero merojsia DIPRE, crposiiero mabsionbt jijist u3BjiedeHust
aTprOyTOB W OTHOIIEHW, HATPUMED, JJIs TOMCKA MECTOTIOIO0KEHU ST KOMTTAHUIA.

OcHoBHBIE IIIArx METO/la TaKOBBI.

1. Cocrapsenne Habopa HPUMEPOB HM3BJIEKAEMOIO OWHAPHOIO OTHOIIEHUS,
T.€. Iap KOHKPETHBIX WMEHOBAHHBLIX CYI[HOCTEHl, CBSI3AHHBIX ITUM OTHO-
eHreM, HApuMep, nap (KOMIIAHUS, MECTOMOJIOXKEHHEe MTa0-KBAPTUPHI):
(Microsoft, Redmond).

2. [Mouck cocraBiieHHbIX AP B 33J[AHHOM KOJICKIIUKM TEKCTOB M X U3BJICUCHUE
BMECTE ¢ KOHTEKCTAMHU, B KOTOPBIX OHM BCTPEYAIOTCS.

3. Cunrakcuiaeckuit pa3dbop HaliJIeHHBIX KOHTEKCTOR.
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4. I'enepanus 1Mo KOHTEKCTaM HOBBLIX IaOJIOHOB W IMOMOJIHEHHE UMU HaOOpa
y2Ke UMEIOITIXCS.

5. NzBieuyenne nudopmaliyu ¢ MOMOIIBIO HOIOJHEHHOIO HADOPa, 11a0JIOHOB 1
JI00aBJIeHIEe HOBBIX HaMJICHHBIX ITPUMEPOB Map K MCIOJb3yeMOMY Habopy.

6. ITocyieoBaTeibHOE TIOBTOPEHUE TIIArOB 2-H, MOKa, W3BJIEKAIOTCS HOBBIE I1a-
PbI TIPUMEPOB (MIPOTIECC TPEKPATIACTCsI, KOT/Ia HOBbIE MAOIOHBI IEPECTAIOT
TOSIBIISATHCS ).
PaccMmorpennblit MeToj1, MOXKET ObITh IPUMEHEH JlaxKe 0e3 HavyaJIbHOIO Ha-

bopa 1mabJIoHOB/TIPUMEPOB (€C/IM HET IKCIepTa, KOTOPhIH UX COCTABHT), B 9TOM

cIydae OH OTHOCUTCH K 3ajade open information extraction [7).

3.6 Mamunmnoe obydeHne B 3aJadax H3BJeUe-

HUug mHMopManu

HanbosbIeii momyasspHOCTHIO TMOJIb3YIOTCI METO/Ibl 00yUYeHus C yUuuTe-
JIeM, KOTJIa TI0 KOPITYCY pa3sMedeHHbIX JTAHHBIX (00yIaroIeil BBIOOpKe) CTPOUTCsI
MOJI€JIb (MAIIMHHbIHA KJIaCCU(DUKATOD), KOTOpas 3aTeM PUMEHSIeTCst K HOBBIM,
Hepa3zMedeHHbIM TekcTaM. Hapsiiy ¢ TpajuiroHHBIMU METOJaMi MaIMHHOTO
oDydYeHUst 9TOro TUIla, TAKUMU KaK HauBHbBIN OaiiecoBcKuil KiaccudukaTop, Jie-
PEBbs PeIleHnii, METOJ OTOPHBIX BEKTOPOB, JIOTUCTHIECKAs PErpeccus, Bce Ja-
1e mpuMeHsitoTcs CKpbiTbie momeaun Mapkosa (Hidden Markov Models,
HMM), meros ycaoBHBIX cay4aiHbix modsei (condition random fields,
CRF) u HeiipoHHBIE CETH.

[laHuble, M3BJIEYEHNIO KOTOPBIX HEOOXOJUMO OOyYIUTLCs, pa3MevdeHbl B
TeKcTax 0Oydarorieil BHIDOPKHU OMpeJIeIeHHBIM 00pa30M: JIJIsT HUX 3aIUCAHbI X
JIMHIBUCTHYECKUE U CTPYKTYPHBIE TPU3HAKY, B PsAJIe CAYIacB pa3MeuaeTcs Tak-
»Ke ux Osmkaiiimmii kourekcer. Jjisi yupoinerusi paboThl dKcIepra, pasMedaro-
IIIEr0 TEKCTHI, HEPEJIKO MPEeJBAPUTENHHO MMPOBOANTCS WX rpadeMaTuIecKnii u
MOpOJIOTHIECKUN aHaJIn3, pexke — CHHTakcudIecKuii. Vcnonb3yemas pa3mer-
Ka W YUUThIBAEMbIe TPU3HAKH, & TaKXKe MEeTO/Ibl, TpUMeHAeMbIe JIJIsd 00yUeHus,
BO MHOI'OM 3aBHCST OT BUJIa U3BJIEKAeMO# nHdopMaluu.

Jltst pasMeTku KaTeropuit MEHOBAHHBIX CYITHOCTEN TTPEIOKEHBI PA3JIN -

ubie cxembl [32, 38]. Camoit mpocroii siBasiercst cxema 10 (I — inside, O —
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outside), pu MPUMEHEHUH KOTOPOW TOKEHbI, OTHOCAIINEC K uMeHu (inside),
pasMevaroTCs €ro KaTeropueil, a TOKeHbl BHe UMeHH (outside) pa3medarorcs Te-
rom O. Tlonyuaercsi, 910 ecjim cucreMa o0ydaercst Juisi PACIO3HABAHMUS MMEH
nepconasuii (PERS), To Bce TOKeHbBI TeKcTa JeIsATCs Ha JiBa KJacca: OTHOCS-
muecss K PERS n ornocsimimecst k O. B caywae, ecan JOMOMHATENIBHO YINTHI-
Barorcs reorpaduaeckue nazpanus (LOC), T0 TOKeHbI OyIyT IETUTHCA YKE Ha
tpu Kiacca: PERS, LOC unn O. Ilpeanoxenne

Baaducaas Cypros ecmpemumen ¢ npesudenmom Abxasuu Paysem

Xadorcumoba
B pasmerke 10 ¢ yuerom PERS, LOC u O Oyner BbINIsiieTh CaeIyommuM oopa-
30M:

[Baaducaaspprs [Cypros[pprs [6cmpemumealo [clo  [npesudenmomfo

[Abzasuufroc [Paysem[pprs [Xadocumbalpprs

OcnoBHoi#t pobsiemoit cxembr 10 siBJIsSIeTCsT TO, 9TO OHA HE MO3BOJISIET OT-
JUYIATH CATYAIUIO, KO/ CYIIHOCTD (HAIPUMEp, UMsl [IEPCOHAJIUK) COCTOUT W3
HECKOJIbKHX CJIOB U UX HAJIO OOBEUHSTD JIJIsI MOy YeHHs TIOJTHOTO UMEHH:

Cassa Moposos npoucxodus us cmapoobpadueckotl Kyneweckot cemvu

OT CUTYaIlMK, KOIJla 38 OJHUM MMEHEM CJIEJYeT APYroe:

Bedv ITymun Medsedesa u Hasnauan.

Bonee cnoxnas cxema BIO mpenmonaraer pasmerky HadaJja CyITHOCTH
(B — beginning) u ee mpoposmkenus (1), n Tak yKe MOMETAET TOKEHBI BHE UMEH
(0). Ecin cucrema jrojokna Haydurbes pasiudarsh kareropun PERS u LOC,
TO Tpu OOyUYEHUHU BCe TOKEHBI TeKcTa jensarcs Ha kiaccbl B-PERS, [-PERS,
B-LOC, I-LOC u O, T.e. xaaccudukaTop JJIsi KaXKJ0T0 TOKEHa, YIUTCS Pac-
[IO3HABATD, SIBJISETCS 9TOT TOKEH HAYAJOM HWJIH HMPOJOJIXKEHUEM MMEHOBAHHOM
cymaocTr KoukperHoit kareropun (PERS umu LOC), a Takxke ciaydait, kora
TOKEH BOODINE He siBJISIETCsl 9acThio HanmMeHnoBauwus. B pasmerke BIO mnpuse-
JICHHOE BBIIIE MpejioXKeHne Oy1eT BbIlIsIeTh TaK:

[Baraducaas[p_pprs [Cypros|i_pers [6cmpemumcalo [clo [npesudenmomfo

[Abzasuulp_roc [Paysem[p_pprs [Xadorcumbal;—pprs
CymecTBytoT n 6oJjiee CJIOXKHBIE CXeMbl Pa3METKH, MTO3BOJIAIONIAE Pa3Jin-

aTb OJHOCJIOBHBIE U MHOI'OCJIOBHbBIE Ha3BaHUA; IJIs1 MHOI'OCJIOBHBIX Ha3BaHUI
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penoJaraeTcs pa3MeTka He TOJbKO WX Hadasa W MPOJIOJKEHUs, HO ¥ OKOH-
JAHUSI.

st mpuMEeHeHrsT MAIMHHOIO OOy YeHUsT JJAHHBIE 11OCJIE PA3METKH JI0JI2K-
HbI ObITH 1TPEoOPa30BaHbl B HADOPHI MPU3HAKOB JIJIsi KakJI0I'o ToKeHa. Habop
MPU3HAKOB OOBITHO BKJIIOTAELT TTPU3HAKN CAMOTO TOKEHA, a TaK>Ke MPU3HAKH, OC-
HOBAHHbIE HA 3HAHUAX, TTOJyIaeMbIX U3 BHEITHUX UCTOYHUKOB, B YACTHOCTH, U3
CJIOBapHBIX pecypcoB. [IpuuéM NMpu3HaKM yKa3bIBAIOTCS HE TOJBHKO JJI 3HAUN-
MbIX (M3BJIEKAEMBbIX ) TOKEHOB, HO U JIJIsi COCEJIHUX, OObITHO GepyTCst J[Ba TOKEHA

cieBa u cupaba. K npusnakam TokeHa 0ObITHO OTHOCSIT:

e cobcreenno Token (Mockea, yauua w m.1.);

® BIIJI TOKEHA: CJIOBO, 3HAK TpenwHaHusi, 1ndpo-0yKBEHHbBI KOMIIJIEKC 1 T1].;
® JJINHY TOKEHA;

® SIBJISICTCS JIM HAYAJIOM /KOHIIOM TIPEJTIOKEHUS;

® Ter TOKEHA, 1OJYyYEHHbI UM 1IpU pasMeTKe.
15T TOKEHOB-CJIOB TOTOJTHUTETHHO YIUTHIBACTCS:

e cr10co0O HANMCAHUS TOKEHA: TOJHKO MPOMUCHBIME OYKBAME, TOJILKO CTPOU-
HBIMU, lIepBasi OyKBa 3arjaBHas U T. J1.;

e JjileMMa, YacTh PeYH, 3HAYCHUS MOP(MOJIOIrMIECKUX TPU3HAKOB;

® COCTaB CJjioBa: KOPHH, Cy(D(PUKCHI ¥ OKOHUYAHUA, TUIHYHbIE JIJId (DAMUJIUIL,
Ha3BAHUII OpraHu3alliil U JIPYTUX KaTeropuii cymaocreil (0B/oBa, uH/nHa,

20c, 20p, MOC ¥ JIp.).

Yro KacaeTcs MPU3HAKOB, MOJYYaeMbIX M3 CJIOBAPHBIX PECYPCOB, TO OHH,
KaK ITPaBUJIO, OTBEYAIOT Ha BOIPOC, BXOJUT JIX TOKEH B OIPEJIEJIEHHDBIN CJIOBAPb.

Hcnonb3yemble cjioBapyu MOTYT BKJIIOUATh:

® YACTOTHBLIC MMEHa, OTdecTBa M (PaMWJINU, HA3BaHUs KOMNaHuii, Gpupm u
opranmusaluii, reorpadudeckne Ha3BaHWSI;

® CJIOBA, SIBJISIONIMECS YACTIMU HAUMEHOBAHUI, HAIIpUMED, THUIILI OpraHn3a-
nuit (OAO, I'll);

® CJIOBA-MapKePbl, 38 KOTOPbIMU OOBIYHO PACHIOIAralOTCs UMEHOBAHHBIC CYIIl-

HOCTH OIPEJICSIEHHBIX Kareropuii (20pod, yauya, peka).

Ucnosb3oBanne IIpn M3BJICHCHUN HWMEHOBAaHHDBIX CYH_LHOCTGI'Z OOJIBIIIONO KOJIH-

YeCTBa CJIOBAPHBIX PECYPCOB SIBJISIETCS OCOOEHHOCTHIO COBPEMEHHBIX CHUCTEM,
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OCHOBAHHBIX HA MAIIKHHOM OOYYCHUH (& TaK¥Ke CHCTEM, OCHOBAHHBIX Ha MHKe-
HEPHOM TOJIXOJIE).

Takum obpazom, 3ajiaua U3BJIEYCHUs] KMEHOBAHHBIX CYIIHOCTEH PaccMaT-
puBaeTcs Kak KJjiaccuueckas 3ajiada KJaccu(UKalli TOKEHOB Ha HECKOJIbKO
KJ1accoB. [Ipu sTom Jijisi 00yUeHUsT U UCTIOJIH30BAHNS KJIACCUPUKATOPOB MOI'YT
IPUMEHATbCs pa3Hble crpaTeruu. Hampumep, MOXKHO HayIUTh KJIACCU(DUKATOP
OJTHOBPEMEHHO PACIO3HABATDH CYITHOCTH Pa3HbIX KATEropuii, a MOXKHO MOCTPO-
UTh OTJIeJIbHbBIE KJIACCUMDUKATOPDI JIJIs1 KAXK /01 KATEIrOPUK 1 II0TOM 00'be/IMHSATH
pe3yJsibTaThl UX pabOThI.

B To ke Bpemsi, MOCKOJILKY TIPU PENTeHn 3a/1a91 U3BJIEIEHUST CYITHOCTEH
AKTUBHO HCIIOJIb3YETCsI JIOKAJbHBIM KOHTEKCT KJACCU(MUIIUPYEMOI'O TOKEHA, TO
ITY 3a/1a1y MOXKHO paccMaTpuBaTh Kak 3aJady MpeJicKa3aHns Mocae0BaTe b
HocTu. B aToM ciydae JiorudHee KCIOJIb30BaTh HE KJIACCMYECKUEe MEeTOJibl 00y-
qJeHust (6a171e(:0BCK1/H71 KJ1acCcuUKATOD, JIePEBbsl PEIeHun it ,zgp.), a CKPbIThbIe Map-
kosckre mojesn (HMM) u meros yenoBubix caywaiinbix moseii (CRFE), pac-
cMaTpuBasl KaTeropun MMEHOBAHHBIX CYIIHOCTENl KaK CKPBITble COCTOSHUS, &
TOKEeHBbI — KaK HabJioiaeMble.

CoBpeMeHHO#l TeHJIeHIInell B PENeHNN 3a/1a91 U3BJICICHUST TMEHOBAHHbBIX
CYIIIHOCTEH sIBJISIETCSI TaK»Ke NMPUMEHEHUEe MeTOJI0B ObydeHus 6e3 yumress
(MEeTO/I0B KJIACTEPU3AIINN ), TIO3BOJIAIONINX ABTOMATHIECKH KJTaCTEPU30BATD
CJIOBA TIO TIOXOXKUM KOHTeKcTaM ux yrnorpebienus |18, 32]. Baxwo, aro pabora
ITUX METOJI0B IIPOUCXOJIUT C HEPA3MEUYEHHBIM TEKCTOBbIM KOPIIYCOM, YTO 1103BO-
JISIeT IIPEe0/I0JIeBATh OIPAHNYCHHOCTDb UMEIOIIEC pa3MEeIeHHON TEeKCTOBOMN KOJI-
JIEKIUU. 3aMeTHM, UTO Pe3yIbTaThl KJIACTEPU3ANNA WMEHOBAHHBIX CYII[HOCTEH
MOT'YT UCIHOJIb30BAThHCS TaKzKe KaK JIOMOJHATE/LHBIN TPpU3HAK, OCHOBAHHDBIN Ha
SHAHWSIX, P TPUMEHEHUH METOJIOB (YaCTUIHOTO) 00y UeHust ¢ yuaureiem. [lan-
HbII IPU3HAK OTBEYAET Ha BOIIPOC, BXOJIUT JIM TOKEH B OlIPEJIeJIEHHbII KjacTep.

B nocseuue rojipl nosiBuich paborst [12 [14], B KOTOpbIX 1pUMEHSIOT-
Cs1 HEWPOHHBIE CETHU M UCIOJB3YIOTCS MOJXO0JIbl Ha, OCHOBE TVIYOOKOIo 00yUeHMst
(deep learning), nanpumep, rexuosorus Word2vec, HO B 11€JIOM OHU HE JIAJIH CY-
IIIECTBEHHOI0 IPUPOCTa KauecTBa n3pjaederus. OcoOeHHOCTHIO UMEHHO METO/IOB,
UCIIOJIB3YIONIUX HEHPOHHbIE CETH, dABJIETCH TO, YTO OHU 1O3BOJIAIOT JOCTUYb

Ka4deCTBa, CPaBHUMOI'O C HaWJIydYIIMMMW COBPEMEHHbLIMW METOJaMHU (HpI/IMepHO
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91% F-mepbl), HO ¢ MUHUMAJBHBIM HAOOPOM JIOMOJHUTEIbHON HHMOPMAIHN:
IIPU3HAKOB TOKEHOB, CJIOBAPHBIX PECYPCOB M IIP.

B sajiauax pacrnosHaBanus OTHOLIEHUR 1 (DAKTOB M3-3a CJOXKHOCTEH pas-
METKH! JIAHHBIX METOJIbl O0yUeHWsI ¢ YIUTEJeM HUCIOJb3YIOTCs KpalHe PejKo.
Hanbosiee TMIHO MCMOIB30BAHUE METOIOB Ha OCHOBE YACTHIHOIO OOYUIEHUST
|11, 26].

B pabote [26] 6611 mpeioxken mojixost, HasbiBaeMblit distant supervision,
B KOTOPOM JiJisi 00ydeHust Gepercsi 60JIbIIoe YucJI0 TPUMEPOB CyIHOCTeH (cor-
HU ¥ ThICSYM ), CBSI3AHHBIX OIPEJIeJIeHHbIM OoTHOIIeHneM /dhakTom. Vcrounnkom
910l mHoOpMaIKI MOXKeT OBITH BHElHss 0a3a 3Hanuit Tuma Freebase nim Bu-
kuneaus. s ¢popMmupoBanust oOydatomieil BLIDOPKUA B 9TOM CJIydae JIeIaeTCst
JIOBOJILHO T'pybOe TpeJooKeHne, UTO BCe IMPEII0XKEeHUsI, COJIepKalllie CBsI-
3aHHBIE ONPEJICJICHHBIM OTHOIIEHUEM CYIIHOCTH, SIBJISIOTCS TOJIOXKUTETbHBIMA
IpUMEPAMHU, a TTPEJIJIOXKEHNsI, COAEPKAIINe CYIHOCTH, HE CBsI3aHHBIE TEJIEBbIMU
OTHOILICHUSAMU, OTHOCATCS K OTpUIIATeIbHBIM ITpuMepaM. Takum obpa3om, aBTo-
MATUUIECKH MOTOBUTCH 00ydaroIiasi BbIOOPKA MPEJJIOKEHN, K KOTOPOi MOYKHO
IPUMEHUTH MAIIMHHOE ODYUEHHE C YIUTEJIEM.

[IpusHaku, npuMeHsieMble IPY U3BJACYCHUN OTHOIIEHUH U PaKTOB, CBSA3bI-
BaIOIMX MMEHOBAHHBIE CYIIHOCTH, B OCHOBHOM YUHTBIBAIOT KOHTEKCT BOKPYT

CYIIHOCTEI:

® CIIMCOK JIEMM CJIOB, CTOAIINAX MEXKJIy CYIHOCTAMU, U UX YaCTU PEYH;
® CJI0Ba M UX 4YacCTb PeYu CJIeBa OT JIEBOM M clipaBa OT 1IPaBOil CyIIHOCTH;
® CUHTAKCUYECKUI TyTh MEXKJIy CYIIHOCTAMU U €r0 JIJINHY;

® KaTCropmm MMEHOBaHHBIX CYLL[HOCTeﬁ.

OTmeTuM, 49TO JJId KOPPEKTHOM pabOThl CHCTEM, OCHOBAHHBIX Ha MAITMH-
HOM OOYUEHUU C yUUTeJeM, pa3MedeH bl Kopiyc (00ydatommast BhIOOpKa) 10JI-
YKEH UMETh JIOCTATOIHO OOJIBINOI 00beM, a TaKyKe BHICOKOE Ka9eCTBO PA3METKH.
Pazmerka »xe TeKcTa, STBIISIeTCS HEITPOCTHIM U TPYI0EMKIM TTPOIECCOM, KOTOPBIH
MOPOXKJIAET JIOCTATOYHO BBICOKHUI MPOTIEHT OMUO0K. JIOMOTHUTETbHOM CITOXKHO-
CTBIO MOYKET CTaTh BBIOOD IIOJXOISINEro MeToja obyuenus. Emé omao ciaboe
MECTO OJIX0/1a Ha OCHOBE MAIIMHHOIO OOy YEHUsT CBSA3aHO C TEM, YTO PE3YJIbTAThI
paboThl METOJIOB MAIIIMHHOI'O 00y4YeHUsI OOBIYHO I1JIOXO O0bSICHUMBI, JIOKAJIU30-

BaTb M UCIIPaBUTh BO3HUKAIOIINE OINOKA MMPaKTUYIE€CKN HEBO3MO2>KHO.
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[Ipu nepexojie Ha JPyryio 3ajJady U IpPeJMETHYI0 00JaCTh CUCTEMbI, HC-
HOJIB3YIOIIUE MAITMHHOE O0YyUeHKe, CTAJKUBAIOTCS C TEMH Ke IPOobIeMaMu, ITO
U CUCTEMbI, OCHOBAHHbBIE Ha IIPABUJIAX: CUCTEMY HEOOXOUMO HACTPAUBATH 3aHO-
BO. B 3aBHCHMOCTH OT MCIOJIB3YEMOrO METOJa, MOXKET MOHAJ00UTHCs 00y IeHne
CHUCTEMbI HA HOBOM KOPIIYCe U /UJIM KOPPEKTUPOBKA MHOXKECTBA yUUTHIBAEMbIX
€10 TIPU3HAKOB.

O iHaKO y»Ke pa3MeueHHbIN KOPIIYC U CO3JaHHBIH HADOD pasimIuTebHBIX
IPUBHAKOB MOXKHO MCIIOJIb30BaTh MHOIOKPATHO, IIPOOYs Ha HEM PA3HBIE METOIbI
U cTpareruu o0yveHusl, He IIPUBJIEKast JUHIBUCTA JIJIsI KPOIOTIUBON pabOThHI 110
aHaJn3y TEKCTOB MPEeIMETHONH 00JIaCTH U HATTMCAHWIO TPABUJI U MTA0JI0HOB. DTO
00CTOATEILCTBO 00bICHSIET IIMPOKOE MCIIOJIb30BaHUE MAIIMHHOIO O0yUYeHHUs B

HCCIEIOBATEILCKIX PA00TaX M0 U3BJICUYECHUIO NH(MPOPMAIIUN B MTOCIETHIE TO/DI.

3.7 HucTpyMeHTaJbHbIE CUCTEMDI

N1 m3BJIedeHnd NHMOPpMAaIlin

st mocTpoenust PUKJIaIHbIX CUCTEM U3BJiedeHust nH(POpMalUU U3 TeK-
CTOB MOXKET IPUMEHATHCS PA3IUIHBIN IPOrPAMMHDBIN NHCTPYMEHTAPUNA, U YUC-
JIO MHCTPYMEHTOB, TaK WJIW WHAYE MOJJICPKUBAIOIINX CO3/aHue MTPUKJIATHBIX
CHCTEM, JIOCTATOYHO BEJIMKO. B jlaHHOM pazjiesie paccMOTpUM HamboJiee TMOIy-
JIIPHBIE W CBOOOJTHO JIOCTYIHBIE WHCTPYMEHTAJBHBIE CUCTEMbI, OPUEHTHPOBAH-
HbI€ B IIEPBYIO O4Yepeb HA 3a/a4u U3BJICYCHUsI U [TO3BOJLAIONINE CTPOUTDH [IPU-
JIO>KEHUST JIJIsT W3BJIeTeHrnsT WH(OPMAIINK U3 TEKCTOB Ha, PyccKoM sizbike. Cpen
HUX €CTb CUCTEMBI, IOJIePKUBAIOIINEe NHXKEHEePHDIN [10XO0/1, & TaK»Ke CUCTEeMBI,
O/IJIEPKUBAIOTIME MAIIMHHOE 00y JYeHHe.

UucrpymenTaabable CHCTEMBI, TOJIEPXKUBAIONINE WHKEHEPHBIH TOJIXO],
OObIYHO MMEIOT BCTPOEHHBIN (POPMaJIbHbBIN sI3bIK ONKUCAHUS JIMHI'BUCTUYECKUX
111a0JIOHOB PACIIO3HABAEMbIX KOHCTPYKIIUN U NMpaBUJl UX u3BJedeHus. [IpakTu-
YECKHM BCE CHCTEMBl BBINOJTHAIOT I'padeMaTndecKuii, MOpQOJIOruiecKmii, JTeK-
cHYecKuil aHa U3 (B TOM YHCJE PACIO3HABAHUE CJIOBOCOYETAHUI MO CJIOBA-
PI0), B HEKOTOPbIX CUCTEMAX DEaJIM30BAHO paspelieHue KopedepeHTHbIX CBsi-
3eit. PacniosnaBanue u usBjiedueHre COOTBETCTBYIONIUX paBujiaM U 11adJoHaM

KOHCTPYKIIMil BBITIOJIHACTCS Ha Oa3e 9ACTUIHOTO CMHTAKCUIECKOTO aHAaJIU-
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3a (shallow analysis), mpeonaraiorero BbieI€HIE KMEHHBIX U TJIATOJIbHBIX
I'PYIIIL.

CaMoit U3BECTHOI U OJIHON U3 CAMbBIX CTAPbLIX UHCTPYMEHTAJbHBIX CHCTEM
sipsisiercst GATE, koropasi co3raBaiach Kak si3bIKOBO-HE3aBUCUMAs CPEJIa Pa3-
paborku npusioxkenuii 110 obpadborke Tekcron [8]. Konkpernoe IE-npuioxenue
cOOMPAETCs U3 IPEJIOCTABIISIEMbIX CUCTEMOI CTaHIapTHBIX IPOIPAMMHBIX MOJLY-
Jieit. MoXKHO BKJIFOUATh ¥ CBOH, JIONOJHUTENbHbIE MOAy/aIn. OOpaboTKa TeKcTa
3aKJIIOYAETCS B TOCIE0BATEIHbHOM TPUMEHEHUU BHIOPAHHBIX MOJYJIEH M 11pH-
MUCHIBAHUN UMHU aHHOMAUUT OTIpeieleHHbIM (pparMenTaM Tekcra. AHHOTAIUH,
PUTTHCAHHBIC OJIHIMHI MOJLYJISIMU, HCIIOJIB3YIOTCS B CBOEit paboTe apyrumn (Tmo-
CJICJTYIOTIMU ) MOJLYJTSIMU.

st sammcu npasui B cucreme GATE ucnonbsyercs s13bik Jape. [Ipasniio
Ha si3bIKe Jape coCTOUT W3 JIByX dacTeil: JieBagdg 49acThb 3a/aéT 1Ma0JI0H, Orpe-
JIEJISTIOIINT HEKOTOPBIH hparMeHT TekeTa (sI3bIKOBYI0 KOHCTPYKIIUIO) 110 €ro aH-
HOTAIlMAM, a MIPpaBasd 9aCTh OIUCHIBAECT JICHCTBUSA C aHHOTAIMAMU HailJIEHHOTO
dparmenta. K npumepy, cieayiomiee Jape-ipaBuiio CIYKHUT JJisi BbIsIBJICHHUS B
TeKCTe KOHCTPYKIUi Buga Hean podunca ¢ Camape, T.e. oIpeeseHus] MecTa,
(ropojia) poxienust:

Rule: BornPlace

(({ Token.kind == word, Token.orth == upperlnitial}): person

{Token.string == "poguncs”} {Token.string == "8"}

({Lookup.majorType == "City"}): city)

—> person.Name ={BirthCity = city. Token.string}
JleBast 1acTh 3TOrO MpaBua ONMMUCHIBaeT (bpparMeHT TEKCTa, TePBOE CJIOBO KO-
TOPOrO HadMHAETCs ¢ 3ariaBHol OykBbl ( Token.kind == word, Token.orth ==
upperlnitial), Bropoe U TpeThe — KOHKDETHBIE CJOBOMOPMBI poduacia W 6, a
d4eTBEpPTOE — Ha3BaHKWEe NOPOJIA, OIMCAHHOE B CJOBape HasBaHUil ropojos (aH-
noranueil Lookup momedarorcsi cjioBa, HafijieHHble B cioBape). [IpaBasi qacthb
nmpaBua co3aéT HOBYIO annoTaimioo Name ¢ arpudyrom BirthCity, 3Hatuennem
koToporo 6epercst Token.string (cTpoka-HazBanue ropoja). MeTku person u city
CCBLIAIOTCS Ha, YACTH BBISBJICHHON KOHCTPYKITUH.

LnaBubiM jtoctonrcTBoM cuctembl GATE siBisiercsi ee TuOKOCTH U yHU-

BEpPCAJIbHOCTh, KOTOPasi B TO »Ke BpeMst TpedyeT CYIIEeCTBEHHOW HACTPONKU ee
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MOJTyJIeil JIJIsI IIOCTPOEHKS CUCTEM U3BJIeUeHus NH(MOPMAIMH U3 TEKCTOB Ha, BbI-
CcOKO(JIEKTUBHBIX S3bIKAX, HAIPAMED, PYCCKOM.

Asbik LSPL u nojyepxkusatoiiuii ero nporpammubiii komiuieke [1] co-
3/1aBAJINCh UMEHHO J1J1sT 00pabOTKN PYCCKOSI3bIUHBIX TEKCTOB U YUUTHIBAIOT €r0
cneruduky. PacrioznaBaemasi KOHCTPYKIMS CHEIUMUITMPYETCsT Ha, 9TOM 3bl-
KE& B BUJIE ACKCUKO-CUHMAKCUYECKO20 WaAOAOHA, & JTHHTBACTAIECKOE IIPABIIO
BKJIIOTAET KPOME Uta0A0HA PACTO3HABAHUA €IIe ULADAOH U3BACUEHUA T STBIISIET-
Csi, TI0 CyTH, HPABUJIOM IIPEOOPA30BaHUs TEKCTOBOIO (pparMenTa, HaiiIeHHOIO
110 T1abJIOHY PaCIiO3HABAHUSI, B M3BJIEKAEMbBIil U3 HETO TEKCT.

B mabsione pacrnosnaBanust yKa3biBAETCsT TOCIE0BATEIHHOCTH JIEMEHTOR-
CJIOB, JUIST KaXKJIOI'O M3 KOTOPBLIX MOIYT ObITh KOHKPETH3HPOBAHDLI JIEKCEMA U
MOPMOTIOTHIECKHE XaPAKTEPUCTUKH (JaCTh PEUH, MAJe¥kK, POJI, IUCJI0 U T.IL.), U
3aJIaI0TCST YCJIOBUSI X IPAMMATHUYECKOTo coryiacoBanus. [1labion m3Biedenms
TekcTa B mpapoii yactn LSPL-nipaBujia Mo3BOJISIET BbIIEJNTH (PPArMEHThI PaC-
MO3HAHHON KOHCTPYKIHUK U CPOPMUPOBATH M3 HUX HYXKHYIO TEKCTOBYIO CTPO-
Ky. K mpumepy, /i1 u3Biedenusi mecta (ropoja) poXKJIeHUsT U3 KOHCTPYKITHIi
Buna Hean podunca ¢ Camape nim Huwna podunacy ¢ Mockse cnyxxut LSPL-
[IPABUIIO:

BornPlace = N V<pogutbcsa, t=pres> "8" City <N=V> =text> City
OHO ONMHUCHIBAET MOCJIEIOBATEILHOCTD U3 CyIiecTBUTEHHOTO (), cieyromero
3a HUM Tytaroja podumuca (V) B mporeineM BpeMeHu (t=pres), Ipuiém cyire-
CTBUTEJBLHOE W IJIAr0JI JIOJIKHBI ObITh I'PAMMATUYECKH COIVIACOBAHDI, a TaKXKe
JIEKCEeMbI 6 1 madJsona ¢ umenem City, KOTOPBI 3a/1a6T mepevdeHb BCeX Ha3BaHMIA
TOPOJIOB.

BarkHoit 0cOOeHHOCTBIO si3bIKa 11a0JI0HOB LSPL sBjsieTcss BO3MOXKHOCTH
YKa3bIBATD YCJIOBUS IPAMMATHIECKOTO COTJIACOBAHUS, ITO HEOOXOINMO 15T BbI-
JIeJIEHNs MMEHHBIX I'PyIIl. BblpasuresibHas MOIIHOCTH SI3bIKA, IIO3BOJISIET 3a-
McaTh MPaBUJa, ¢ MOMOIILIO KOTOPHIX T'€HEPUPYIOTCST HOBBIE MAOJIOHBI, UTO
MO3BOJISIET TTPOBOJAWTH MHOTOITAINMHBIN aHaJn3 Tekcra mo mabgoHam. B mog-
JIEPXKUBAIOIINI SI3bIK IPOIPAMMHBIH KOMILIEKC BXOJIUT Cpefa ¢ IpaduIecKuM
0JIB30BATEILCKAM UHTEPMEHCOM I OTIAJIKN JUHIBUCTHIECKAX IaOJIOHOB.

Cucrema Tomura-mapcep [5] rakke paspaborana Jjisi pyCCKOsI3bIYHbIX

TEKCTOB W IpejiHa3HavuYeHa [ u3Bjedenust paxTon. st 3ajannss pacrno3Ha-
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BAEMBIX B TEKCTE KOHCTPYKIIMIA UCIOJIL3YIOTCS IIPABUIIA, 3allMCAHHLIC Ha A3BLIKE
pacmupennbix KC-rpammaruk. B npasuiax mapcepa Kpome pasiudHbIX yCJI0-
BUIl Ha 3JIEMEHTbl KOHCTPYKIMM 3aJlaf0TCsl JACHCTBUs 110 U3BJICYEHUIO PaCIO-
3HAHHBIX aTprOyTOB (hbakTa (MHTEPIPETAINN).

[Tpasuia Tomura-napcepa umeror Bujg S — Sy, ..., .S, {Q};. B neBoit ua-
cru (J10 3HAKA —) YKA3BIBACTCS OJIMH HETEPMUHAJBHBIN CHMBOJ S, B TIPABOil —
CIINCOK OIMCAHUI TePpMUHAILHBIX U HETEPMUHAJBLHBIX CUMBOJIOB ST, . . ., S, 3a
KOTOPBIM B ODIIEM CJIydae 3aliChIBAIOTCS YCI0BUsA (), IPUMEHSIEMbIE KO BCEMY

NpaBuIy B IEI0M. B ¢BOIO ouepesb, onucannst S; COCTOAT U3 TPEX YacTeil:
N{(Py, ..., Pyyinterp(Iy;...; I,),

rme N — UM TepMHUHAJA WX HeTepMHuHAaJja, P; — MOMEeTLI-OrpaHuYeHUs Ha
ceoiicra, N, a I; — umena mouieit (arpubyToB) (hakToB, Kyja 3aliChiBACTC
dbparmenT BoIsiBJIeHHOM KOHCTPYKIMKU. [loMeThl MOy T 3a/1aBaTh Kak orpaHuye-
HUST Ha Peructp OYKB, TaK ¥ TPAMMATHICCKHE OIpaHUYIeHus (gram).

[IpuBesemM mpuMep rpaMMATHKH JIJIS PACIIO3HABAHKS B TEKCTE (DAKTOB BHU-
na Hean poduacsa ¢ Camape n uzBjiederust nHGOPMAIUU O TOPOJIE POXKICHUS:

Person —> AnyWord <gram="nms">;

Born —> "poguteca” <gram="praet, sg">;

City —> Noun<kwtype=city>,

S -> Person<gn-agr[1]> interp(BornFact.Person)

Born<gn—agr[1]> "8" City interp(BornFact.City),

[IpaBuio Person B rpaMMaThKe CJIYKUT JIJIsi PACTO3HABAHUS MMEHU (JI10-
Oast cioBodbopMa TeKcTa ¢ Hpu3HaKoM ~ums’). Bropoe mpaBmiio ommchiBaeT
BO3MOXKHBIE CJIOBOGOPMBI [VIATOJIA POJUTHCSA B MPOIIE/eM BpeMeHu (praet)
u enuHcTBeHHOM uncie (sg). [Ipasuno City mosBosisieT pacmo3HaBaTh Ha3Ba-
Hue ropojia (cymecrsuresbioe Noun, Tun koroporo — city). Ilocseaee npapu-
JIO TPAMMATHKH OMMCHIBAET BCIO PACTIO3HABAEMYIO KOHCTPYKIMIO-(DAKT: TIOMETa,
<gn—agr[1]> ykasbiBaer Ha HEOOXOMMOCTD coryiacoBanust Person u Born B pojie
u aucie, a interp (BornFact.Person) u interp (BornFact.City) 3amaror usBneqemnue
pacno3HanubiX Person u City Kak aTpubyToB (akTa.

Cpest MHCTPYMEHTAJIbHBIX CUCTEM JIJIsE Pa3pabOTKU HPUJIOKEHUHA 110 13-

BJIeUeHNIO WHMOPMaIUK Ha 6a3e MaIlTMHHOTO 00yUeHUsT, OOJILITUHCTBO UCIOJh-
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3YIOT METOJbI OOYUeHHUsI ¢ YIUTEeIeM, [TO3BOJIsis KaK UCIOIb30BaTh y2Ke 00y IeH-
HbIE MOJIEJIA, TaK ¥ CO3/aBaTh HOBBIE.

OpenNLP [28] — nabop uncrpymMeHToB Ha si3bike Java jist CO3JaHust
MPUJIOYKEHWH M3BJIEUEHNsT MMEHOBAHHBIX CYIIHOCTEH, ONpeIesIeHns SI3bIKa J10-
KyMeHTa, KJjaccudukaimm TeKcToB u T.1. s ero mcnosn3oBaHUs MPeo-
crapisiercs uarepdeiic koMmananoit crpoku (Command line interface, CLI) u
nporpaMMHbIil wHTepdeiic npunoxenus (Application Programming Interface,
API). B cocras OpenNLP Bxojsar Mojiyii, 00y4eHHbIe JiJis PACIIO3HABAHUSE
UMEH COOCTBEHHBIX M UUCIUTENbHBIX W KJIACCU(DUKANWIO WX Ha 7 KATEropuii:
MMeHa TIePCOH, Teorpadrieckne 00heKTHI, Ha3BaHUsT OPraHU3aInil, JaThl, BPe-
M, IPOTIEHTHDIE BeJTMIUHBI, JIeHEYKHbBIE CyMMBI. J[J1s1 TpuMeHeHusT MOJyJIeii pac-
MO3HABAHUS HEOOXOIMMO MPEIBAPUTEILHO BLIITOJHUTEL I'pacdpeMaTuuecKnii aHa-
JIN3 TeKcTa. B 3aBUCMMOCTH OT HACTPOEK CO3/IaBA€MOe MPUIOKEHUE MOXKET W3-
BJIEKATH HE BCE, & TOJHKO BHIOPAHHOE KOJMNYIECTBO KATErOPHIi.

B OpenNLP cymiecTByeT HECKOJTBLKO 0OYIEHHBIX MOJIesIell M3BAeIeH s, KO-
TOPbIE 3aBUCAT OT sI3bIKa (HCHaHCKI/H‘/’I, AHTJITNICKANA, HI/IILepJIaH,ZLCKI/Iﬁ) " KaTero-
PUU CYITHOCTH, JIJIsT KOTOPBIX OHU OBLTH MojtydeHbl. [locTpoenne Momesneii mpo-
MCXOJIUJIO 110 KOPITYCY HOBOCTHBIX TEKCTOB, PA3MEUEHHBIX C MOMOIIBIO CXEMbI
BIO.

Uncrpymentsr Open NLP 103BOJIAIOT 00yYUTH COOCTBEHHYIO MOJENH JIJIs
U3BJICUCHUS MMEHOBAHHBIX CYITHOCTEH; MOYKHO 00ydYaTh MOJENb JIJIsT HOBOTO
s3blKa (B TOM 4uC/Ie, U JIJIsi PYCCKOIO) /WM Jiisl KaTreropuii cynHocTei, He
Bxojstimux B coctaB OpenNLP. Jlnst oOydenusi TpedyeTcst mojaTh Ha BXOJ, PH-
JIO>KEHWIO Pa3MedeHHbIe 110 OTPeIeJIEHHBIM MTPABUJIAM TEKCThI; JJIsT TTOJIy IeHWsT
xopoiieit mojenu Tpedyercs e meree 15000 npejiokenuit. B kauecTse npu-
3HAKOB TIPEJIJTaraeTcs UCIOJIb30BaTh 3apaHee OpeJie/IeHHbI Habop U3 22 mpu-
3HAKOB TOKEHA, HO MOXKHO CI'€HEPUPOBATH U CBOU JIONOJHUTE/IbHBIE TPU3HAKH,
BKJIIOYAsT NMPU3HAKKW Ha OCHOBE Kjacrepwsaruu. st oOyueHust ucrnoan3yercs
METO/] MAKCUMaJILHOW SHTPOITNN.

[Iporpammusie cpejicrea Stanford CoreNLP [37] rakske mpeHasnadeHbl
JIUIST CO3/TaHUS MPUJIOXKEHU aHaJIn3a TeKCTOB Ha, €CTeCTBEHHOM si3bIKe. Stanford

CoreNLP BkJito4aer:
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e Mouynb Stanford Named Entity Recognizer (NER) njisi usBnedenust nmve-
HOBAHHBIX CYIITHOCTEA.

o Mouysu Stanford Relation Extractor n Stanford OpenlE juisi BbisiBJeHUST
OTHOIICHUT.

e Monynn Stanford Pattern-based Information Extraction and Diagnostics
(SPIED) st uTepaTuBHOTO MOCTPOCHUsT HAOOPa MIAbJOHOB JIJisi U3BJICUe-

HUsT NHGOPMAIIAN.

Bce 311 MOJLy/in HallMcaHbl Ha sA3blKe Java 1 TakKe 11PeJIoCTaBIsAI0T JIJis CBOErO
ucnosb3oBanuss CLI u API.

Moayns NER mo3BosisgeT ncnob30BaTh KakK y2Ke CYIeCTBYIONIHE, TaK U CO-
3/1aBaTh HOBBIEe Mojesin Ha ocHoBe Metosia CRFE (Teoperuvecku, BOZMOKHO TO-
CTPOEHHE MOJIEJTH U JIJIsT PYCCKOTO si3bika ). Cpejin yke 00yUIeHHBIX eCTh MOJICITH
JUUIsl QHTVIMHACKOT'O, HEMEIKOI'0, UCIIAHCKOI'O U KUTANCKOIro si3bikoB. Mojiesn juist
AHTJIMHCKOTO SI3bIKa, TTO3BOJIAIOT PACIIO3HABATH OT 3 JI0 7 KaTeropuii CyIHOCTeil;
CIIMCOK KaTeropuii Takoii ke, uro u B OpenNLP. Ilocrpoenne Mmojeneit mpous-
BOJIUJIOCH 110 Pa3MEUYeHHBIM TEKCTAaM Pa3/JUUHBbIX KOH(MEPEHINi-COPEBHOBAHMIA,
B vactHoctd, 1o Tekctam MUC-6 u MUC-7; TekcTbl ObLIM pa3MedeHbl ¢ UC-
noJsib3oBanuem cxembl 1O. [Ipu nmocrpoennn cBomx Mojesieit ecTh BO3MOXKHOCTH
JIJIsl HACTPOMKYU HADOPOB yUNUTHIBAEMbIX TPU3HAKOR.

Monynw Stanford Relation Extractor opueHTHpPOBaH Ha MOUCK OTHOIIEHUN
MeXKJIy AByMs cyliHocTaMu. OO0ydeHHas /Ui aHTJIMICKOIO SI3bIKa MOJIEJb 103-

BOJISIET U3BJIEKATH 4 TUIIa CEMAHTUICCKUX OTHOIICHUIL:

® «JICUMB 6, CBSI3bIBAIOIIEE UM 1IEPCOHBI U reorpaduIecKuil 00beKT;

e «Harodumcs 6», CBI3bIBaOIIee JiBa reorpaduiecknx o0bheKkTa;

® «PACNONA2AMBCA 6%, CBA3BIBAIOIIEE Ha3BaHUE OPraHU3aIluu 1 reorpaduie-
CKII OOHEKT;

® «pabomambv 6», CBA3bIBAIOIIEE UM TIEPCOHBI U HA3BaHUE OPraHU3allnu.

st obyuerusi coOCTBEHHO#M MoJjie/in HeOOXOAMMO 110JaTh Ha BXOJ| JIaHHBIE B
peonpeJieIeHHOM MOoJiysieM (hopMate.

Monynw Stanford OpenlE ciayXWT jjist BbIIBJIE€HUsT OTHOIIEHUN B Hepas3-
MEYEHHBIX TEKCTAX JIIOObIX HpejMeTHbIX obsiacteil. CyTh NIPUMEHSIEMOrO B HEM
merojia [7] 3akirouaercs B TOM, 4TO CHaUYAJ A IPOBOJUTCH CUHTAKCUUECKUI aHa-

JIN3 TEKCTa, 3aTeM KaykJioe TpejIoKeHrne pa3dnBaeTcss Ha MpOCThie. DTU TPO-
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CTBIE IIPEJIOXKEeHUsI O6e3 IMoTepru UX OCHOBHOI'O CMBIC/IA COKPAINAIOTCI 10 OoJiee
KOPOTKUX (bpArMEHTOB (TakK HA3BIBAEMBIX ATOMAPHBIX TPEJJIOKEHNUIT), a yiKe
U3 HUX BBISBJISIIOTCS OTHOLLIEGHUsI ¥ CBsA3bIBaeMble uMU cyliHocru. Hanpumep,
PeIIOKEHIE

Born in a small town, she took the midnight train going anywhere
OyeT pa3dbuTo Ha aToMapHbIe IIpeoxkeHus she took midnight train u she born
in small town, 13 KOTOPBIX OYJIYT TOJYUEHBI CJETYIOIIIE OTHOIICHUS:

(she; took; midnight train) w (she; born in; small town)
3Byieuenne OTHOMEHUI B JJAHHOM METO/I€ OITMPAETCsT HE Ha Pa3MeUeHHbIE TEK-
CTHI WM HAYaJbHOE MHOXKECTBO MMabJOHOB/TPUMEPOB, a Ha OCHOBHbBIE THUIIHI
CHHTAKCHYECKUX 3aBucuMocteii. st JaHHOrO mpuMepa 3T0 TPOiiKu (CyObeKT;

took; obbexT) u (cyOobekT; born in; OGBEKT TOCE MPEJIOTa in).

3.8 ll3BjedyeHne TepMUHOJJIOTNYECKOII

nHQOpMaIIN

JIist HAy4IHO-TEeXHUYECKUX U JIPYIUX CIEIUAJIU3UPOBAHHbBIX TEKCTOB 3Ha-
YUMBIMKA OO'bEKTaMU SIBJISIIOTCS TEPMHHBI — CJIOBA U CJIOBOCOYETAHMUSI, HA3bI-
BaOIIe TTOHSITUs ONPEEIEHHON TTPeJIMeTHO! 0bJIacTH (nommyuaﬂbume coopy-
oACEHUA, CNEKMPANLHOLT KOIPOUUUEHM USAYYEHUA, NPEPOLBAHUE 0T GHEULHEZ0
yempoticmea u T.01.). TepMuHBI, Kak MPABUIO, BXOAAT B UUCJIO HAubOJEE da-
CTOTHBIX €JIMHUI] Hay THO-TEXHUUECKOI'0 TEKCTa U JIOCTATOYHO TOYHO 0TOOparka-
IOT €ro cojepKaHue.

VI3BjieyeHne TePMUHOB U UX CEMAaHTUUIECKUX CBsI3€il U3 TEKCTOB HEOOXO,IH-
MO IIpU PEIIeHnH Psijia MIPUKJIATHBIX 3a1a4. B mepByto ouepeib — Jijisi pa3paboT-
KU U TIOTIOJIHEHNUA Pa3JINIHBIX TEPMUHOJIOTUYCCKAX PECYpPCOB, TAKUX KaK Tep-
MUHOJIOIMYECKUE CJIOBApH, Te3aypychl u onrosioruu [2]. Ykazanubie cjioBapHbie
pPecypcChl CO3JIAI0TCs B pe3yJibTare 00pabOTKU KOJIJIEKINI TEKCTOB OIpeJIe/IEH-
HOII 1pejMeTHOR objiacTu. KpoMe Toro, TepMuUHbBI U pa3/iMdHble BApUAHThI Ha-
MMEHOBAHUsA COOTBETCTBYIOIIErO MOHATUA B TEKCTE UCIOIB3YIOTCA JJid PACIIn-
pPeHUs 3a1poca 1IPU LPEJIMETHO-OPUEHTUPOBAHHOM MHMOPMALMOHHOM [IOUCKE:
JIJIST 9TOIO NPUMEHSIIOTCs y2Ke YIOMsHYTbhble Te3aypychl. [Ipu aBromarndeckoii

00paboTKe OTJIEJILHOIO TEKCTOBOI'O JIOKYMEHTa U3BJICUEHUE TEPMUHOB HEOOXO-
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JIMMO JIJTsl U3BJICUCHUS KJII0YE€BBIX TEPMUHOB, TOCTPOCHUST TJI0CCapus (1ie-
pEeUHsT OCHOBHBIX TEPMUHOB TEKCTa C X ONPEJICJICHUSIME) UJIH TPEIMETHOTO
yKa3aTeJd.

Cpe,[LI/I TEPMHUHOJIOTNIECKUX CJIOB U CJIOBOCOYETAHUA pa3JIn4aroT:

® OOIIENPUHSATHIE TEPMUHBI, KOTOPhIE, KaK TPaBUJIO, 3a(pUKCUPOBAHBI B CYIIe-
CTBYIOIIUAX TEPMUHOJOTNICCKUX CJIOBAPAX U MU3BJICKAIOTCA Ha OCHOBE KOM-
NBIOTEPHDBIX CIIOBAPEN;

® HOBbIC TEPMHUHbI, BO3HUKIIIKUE B XOJI€ HAYYHbIX MCCJICJOBAHUN — OHU, Kak
[IPaBUJIO0, OTCYTCTBYIOT B CJIOBapAX, U JIJId WX U3BJCYCHUSA MPUMEHAIOTCA
9BPUCTUICCKIE METOJIbI, OMUPAIONHECs HA JTUHTBUCTUICCKUE U /UM CTATH-

cruaeckue kpurepun [23].

JIMHIBUCTUYECKIE KPUTEPUHU B TIEPBYIO OUEpPE/Ib YIUTHIBAIOT TPAMMATHIE-
CKYIO CTPYKTYPY TEPMHUHOJOIMYIECKUX CJIOBOCOUYeTaHu. TepMUHBbI mpenmyIie-
CTBEHHO TPEJICTABJISIOT CODOM OHO-, JIBYX- W TPEXCJOBHBIC UMEHHBIE CJIOBOCO-
JeTaHus, ¥ UX CTPYKTypa MOXKeT OBITh IpejcTaBjieHa B BHje TPaMMaTHde-
CKOT'0 (CHHTAKCHUYEeCKOr0) 00pa31a, KOTOPHIil 33/1aéT YaCTH PEUr COCTABJIS-
IOIIUX TEPMUH CJIOB, HEKOTOPHIE CUHTAKCUYECKUE CBSI3U MEXKJIy HUMHU U JIEI'KO
3alMChIBAETCS B BUJIE JIMHTBUCTHYIECKOTO Mmabsiona. K npumepy, A N — obpa-
3€Il JIBYXCJIOBHBIX TEPMUHOB, COCTOSIIUX W3 MTPUIAraTeJbHOIO U CJIC/YIOIIETo 3a
HUM CYIIECTBUTEJBHOTO (NOMAMUIHAA ONEPAYUA, CYUWELCTNEEHHLT NPUMED), a
N Ngen — obpazer; TepMUHOJIOTTIECKUX CJIOBOCOYETAHNI U3 CYIECTBUTETHHOTO
M CYIIECTBUTEJILHOIO B POJAUTEIBHOM najiexke (keanmop obumocmu, anadopa
pexypcun) u Jp.

Pacnosnanmbie 10 COOTBETCTBYIONIEMY OOpPa3Ily CJIOBOCOUYETAHWS MOTYT
PaCcCMATPHUBATHCA TOJBKO B KAYECTBE MOTEHIIUATBHBIX TEPMUHOB (TEPMUHOB-
KaHIUIaTOB). B feiicTBUTEIBHOCTH, CPeIN N3BJIEUEHHBIX 10 00PA3ILY CJOBOCO-
yeTaHuil OKa3bIBAIOTCs HE TOJILKO TEPMUHBI, HO U CJIOBOCOUYETAHUS 0DIIeyoTpe-
ouTesbHON JeKeukn. Tak, TUNUIHbIH jJisi TepmuboB obpasernr A N moszBosisier
BLISIBUTH B 00padaTHIBAEMOM TEKCTe KaK TEPMUHBL: 8EPOAMHOCTNHAA MOJen,
epemennoti pad, TaK W CJIOBOCOYETAHUS, HE SABJSIONMECT TAKOBBIMU: MaAGA
wacmo, 2aa6nol Hedocmamork, easichas 3adava.

st buiibTpanu crmcka TepMUHOB-KaH/IM1aTOB, BbISIBJIEHHBIX 110 00pa3-

1AM, TIPUMEHSETCS PsiJl CIIOCODOOB, OJUH U3 CaMbIX PACIHPOCTPAHEHHBIX — MHC-
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IOJIb30BAHUE CTOIM-CJIOB, K KOTOPBIM OTHOCSAT CJTy2KeOHBIE CJIOBa (COMO3BI, Me-
CTOUMEHWsI, TACTHUIBl U T.]I.), CJIOBa OOINEH U OIEHOTHON JIEKCUKH: KastcAull,
dpy20ti, NAOTOT U T.I1., 3aBEJOMO HE sIBJIAIOIIMECS TEPMUHAMKU B PaCCMaTpu-
BaeMoit obsractu. M3 MHOXKECTBa TEPMUHOB-KAHIMIATOB MCKJIIOYAIOTCS CAMU
CTOTI-CJIOBA M CJIOBOCOYETAHMsI, KOTOPHIE MOJHOCTHIO COCTOSIT U3 HUX.

JlomosiHuTe IbHO OTMETHM, 9TO JIMHIBHCTUYECKHE KPUTEPHUH B D€ CIIy-
YaeB YUUTBIBAIOT OCOOEHHOCTH MOP(MEMHON CTPYKTYpPhl TepMUHOB. Tax, Mein-
[UHCKKE TEPMUHDBI OObIYHO 00PA3YIOTCs ¢ IIOMOIIBIO IPEYCCKUX WA JTATHHCKUX
KopHeil u adbdukcos: cmenorapdua (cmenoc — ysxud, xapdus — cepdue), Kap-
duoaoeus (kapduo (ot kapdus) — omuocawutica x cepduy, soeus (0T A020¢) —
yuenue).

st m3BIeYeHnsT TEPMUHOB IEECO00PA3HO TaKKe YINTLIBATHL KOHTEKCTEI,
B KOTOPBIX OHHM YIIOTPEOJIAIOTCs, 9TO OCODEHHO JIEHCTBEHHO JIJIsi HOBBIX TE€PMU-
HOB. B uyacTHOCTH, B HAYYHO-TEXHUYECKUX TEKCTAX PEryJIsipHO UCIOJIb3YIOTCs
KOHCTPYKIIUU, B paMKaxX KOTOPBLIX TEPMHHBI ONPEJIEISIOTCSI WA BBOIATCA B
ynorpebsenune. Hanpumep, dppasza Buja

Taxaa nocaedosamesvbHocms HA3VLGAENCA GPEMEHHBLM PADOM
BBOJIUT TEPMUH 6pemennots pad, a dppasa

1100 adpecom eo3epama nonumaemcs adpec. . .
obbscHsAET TepMUH adpec sozepama. Ilocaeanion dpasy MoKHO (hopMaIn30-
BaTh B BUJIE IIA0JIOHA CJIEIYIONUM 00Pa30M:

nog T <nagex=tBoput> noHumaercs D,
rjie nod u nonwumaemcs — PUKCMPOBaHHbBIE CJIOBOMDOPMBI, T — TEPMWUH B TBO-
puTesbHoM najgexke, D — onpejenenne (obbsicuenue) repmuba. C MOMOIIBIO
JIAHHOIO IIabJIOHA BO3MOYKHO BBIBJIEHHE B TEKCTE HE TOJHLKO TEePMHUHA, HO U
ero OIpeJIeJIeHUsI, ITO HEOOXOMMMO IIPH CO3IAHNN, HAIPUMED, TJIOCCapHs oOpa-
HaTbhIBAEMOI0 JIOKYMEHTA.

JIMHrBUCTHYECKTE KPUTEPHUH XOPOIIO pabOTaI0T BHE 3aBUCUMOCTH OT Pas3-
Mepa TeKCTa M 4acTOThl YIIOTPEOICHNWs B HUX TEPMUHOB, OJJHAKO OOLIYHO OHU
YUIUTBIBAIOT TOJLKO TUINWYHYIO TPAMMATHIECKYIO CTPYKTYPY TEPMUHOB W TH-
MUIHBIE KOHTEKCTHI (BCE BO3SMOXKHBIE CTPYKTYPbI I KOHTEKCTHI OMHUCATH B IM1a0-
JIOHAX O4eHb CJ0KHO). Jlyist GoJsiee HaJIEKHOIO U3BJIEUEHUsT TEPMUHOB JIOTOJI-

HUTEJbHO HUCIIOJb3YIOTCA CTATUCTHYCCKHNE KPUTEPHH, KOTOPLIE OIIMPAKOTCA Ha
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IIPEJIIIoJIOYKEHNE, YTO Hanbosiee nH(MOPMATUBHbBIC €JIMHUIILI TEKCTa, UMEIOT TEH-
JIEHIINIO K MHOIOKPATHOMY YIOTPEOJEHUIO B HEM.

Crarucrrniecke KpUTepuu yUUThIBAIOT KAK 9aCTOTY BCTPEYAEMOCTH CJIOB
B 00pabaTbiBaeMOM TEKCTe WJIM KOJIJIEKIIMU TEKCTOB, TaK U BbIYHUCJISEMbIE HA
6aze 9TUX YaCcTOT CTATUCTUIECKUE BEJMIUHBI. K cTaTHCTUYeCKUM KPUTEPUSIM
OTHOCHUTCS MINPOKO IpuMeHsieMas B uH(oOpMaImoHHoM roucke Mepa TFEF-IDF
[36], a Takxke puMeHsieMbIil JijisT U3BJIEUEHYST JTIMHHBIX TEPMUHOB TTOKA3ATEIb
C-Value [17]. B cpestem, crarucruueckue Kpurepuun pabOTAIOT TeM Jiydllie,
yeM OoJibIle pazmep 06padaThiBAEMOI0 TEKCTa UM KOJIJIEKIIUKA TEKCTOB, TI09TO-
My OHU IHUPOKO MTPUMEHSIIOTCS TTPU TTOCTPOEHUN TEPMUHOJIOIMYIECKUX CJIoBapeit
1 Te3aypycoB II0 TEKCTaM IpejaMeTHOoi obsiactu. Cpejiu cTaTUCTUUECKUX Mep,
UCIIOJIB3YEMbBIX JIJIsT U3BJICUCHUsT TEPMUHOJOITIECKUX CIOBOCOUETAHUM, 0COOYIO
POJIb 3aHUMAIOT MEPBHI ACCOIUAAITNM, OIICHUBAIOIINE YCTORUYUBOCTH MHOI'OCJIOB-
HBIX TEPMUHOB.

YCTORYMBOCTD CJIOBOCOYETAHUSA, T.€. €ro IIOBTOPAEMOCTH B PEYH, a TaK-
’Ke CTEIEeHb CBSI3aHHOCTH BXOJSIIUX B CJIOBOCOUYETAHUE CJIOB MOXKHO U3MEPUTH
CTATUCTUYECKH: UeM Uallle CJI0Ba BCTPEYAIOTCS PSAIOM JPYT ¢ JIPYroM Ha pac-
CTOSIHUM 3-D CJIOB (TaKOe PAcCTOSTHUE CBUJICTEILCTBYET O HAJMYUN CHHTAKCHYe-
CKOW 1 / WUJIV CMBICJIOBOW CBA3U MEXKJLY CJIOBaMI/I), TeM ¢ 00JIbINel BEPOSITHOCTHIO
OHM 00pa3yIoT cjioBocoueTaHue. B KOMIIbIOTEPHOI JIMHI'BUCTUKE CUHTAKCHICCKH
IpaBUJIbHBIE CJIOBOCOUETAHUSI, YCTOUIMBLIE B CTATUCTUIECKOM CMBICJIE, OOBITHO
Ha3bIBAIOTCS KOJIIOKAMUAMM. DOJILITMHCTBO MHOI'OCJIOBHBIX TEPMUHOB SIBJIsi-
I0TCsl KOJIJIOKQIIUSMMU.

J171s1 BBISIBJIEHMST KOJJIOKAITUI B X0J1e 00PAbOTKM TEKCTa, JIjIs KAaXKJI0# mapbl
cJI0B cobupaercs nHdopMaliysg 0 9aCTOTe UX BCTPEIAEMOCTH 110 OTJACJIbHOCTH U
BMECTe, 3aTeM BBITHCJISIOTCS 3HAUEHUsI BLIOPAHHON Mephbl acCOIUAIUNT, U ITaphl
CJIOB YIOPsJIOUYUBAIOTCS CONJIACHO 3HAYEHUSIM MCIIOJIb3YeMblit Mepbl. B o01iem
cjaydae, YeM BbIllle 3HAUEHUE Mepbl, TeM CHUJIbHEE CBsA3aHbI CJIOBA U YCTONYNU-
BO ux coueranue. [Ipu uspjaedeHnn TepMuHOB OEPyTCs MapPhl CJIOB ¢ OOIBITIM
3HAUYEHUEM MepbI, IIOPOI' OTCEUCHUS OIIPEIesISIeTC s IMIUPUIECK.

Hanbosiee 9acTo Ji7isi BBISIBJICHUS] TEPMHUHOB KaK KOJIJIOKAIWN HMCIOTh3Y-
torest mepa MI u ee mopudukanuu, a rakxke t-score, Dice, log-likelihood [31].

Hanpumep, mepa MI:
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fla,b)N
f(a)f(b)

yaurbisaer N — pasmep kopiyca B ciosax, f(a) — dacrory BerpedaeMoctu

MI = log,

cioBa a, f(b) — wacrory Berpedaemoctu ciosa b, f(a,b) — vacrory coBmecTHOI
BCTPEYAEMOCTH CJIOB @ U b 1 OIIEHWBAET CTEIEeHb 3aBUCUMOCTH TIOSIBJICHUST JIBYX
CJIOB B KOpILyce JPyT OT JApYyra.

Ecnm BbIIBIEHHBIE JBYCJIOBHBIE KOJIJIOKAIIMN PACCMATPUBATH KaK €IUHOE
11eJ10€, TO € IOMOIIbIO YKa3aHHbIX MEp MOXKHO paclio3HaBaTh B TeKcTe u DoJiee
JUIMHHBIE CJIOBOCOYETAHU S (TpeXCJIOBHble, YeThIPEXCJIOBHbBIC U T. ZL-), 4TO MO3BO-
JIAeT U3BJIEKATH C IIOMOIINBIO CTATUCTUICCKUX KPUTEPUEB JJIUHHBIE TEPMUHDI C
[IPOU3BOJILHON CUHTAKCUIECKOUW CTPYKTYPOH.

[IpuMeHsgeMbIEe CTATHCTUYECKUE W JIMHTBUCTUUECKHE KPUTEPUU B TIOJTHOM
Mepe He MOI'YT y4eCTh BCeX OCODEHHOCTEH M3BJIEKAEMbIX TEPMUHOB: B TEKCTAX
JIOCTATOYHO YaCTO OCTAIOTCs HEPACIO3HAHHBIMU MaJIOYaCTOTHLIE TEPMUHbBI UJIN
TePMUHDLI C HECTAHAPTHON CUHTAKCUICCKOU CTPYKTYPOil, 1 B TO K€ BpeMs U3-
BJIEKAETCAd MHOTO HETEPMUHOJIOTUIECKUX CIUHMUII.

B coBpemeHHbIX cuCTeMaxX U3BJICYEHUs] TEPMUHOB OCHOBHBIM CIIOCODOM 110~
BBIIIEHUS TIOJIHOTHI U TOYHOCTH PACIIO3HABAHUS TEPMUHOB SIBJISIETCs 110]100D
HY>KHOW KOMOWHAIIMK CTATUCTUYECKUX W JIMHIBUCTHUYECKUX Kputepuen. Kak
IIpaBUJIO, CHAaYaJa OTOMpAIOTCd CJIOBa U CJIOBOCOUYETAHUsI, Y/IOBJIETBOPSIONIINE
OIIpeJICJICHHBIM JIMHIBUCTUYCCKAM KPUTEPUAM, & 3aTe€M MOJYUYEHHDBIA CIIUCOK CO-
KpalllaeTcsi ¢ MOMOIIbIO CTATUCTUYECKUX KpuTepues. B 1ociejnee BpeMs Jijisi
orpejiesieHUsT HauJIydiineil KoMOUHAIUK [TPU3HAKOB, UCIIOJb3yeMbIX JIJIs U3BJIe-
YEHUsi TEPMUHOB U3 KOJLJIEKIIUU TEKCTOB ONPEeJEHHON MTpeJIMeTHOH 00J1acTH,
CTaJIM MPUBJIEKATH METO/IbI MatuuaHoro obyuenus [27]. [lpu obyuennu marmmns-
HOTO KJIACCH(DPUKATOPA UCIOJB3YeTCs IMUPOKN HADOp JUHIBUCTUUECCKUX U CTa-
TUCTUYECKUX [IPU3HAKOB TEPMUHA, BKJ/IOYas pPa3/nyHble CTATUCTUYCCKUE Me-
Pbl, JUHI'BUCTUYECKUE OCOOEHHOCTHU (qaCTb pedn u ,zgp.), O0CODEHHOCTU 3AITUCH
cjioB (peructp GYyKB), 9TO OCOOEHHO BAaXKHO JIJisi PACIIO3HABAHUS OJIHOCTIOBHBIX
TEePMUHOB.

[Ipr u3BIeUeHNE TEPMHUHOJOIHUECKOH MH(MOPMAIIUN OTIEJILHON mpobJie-
MOM ¢BJISIETCsI PACIO3HABAHUE BCEX BXOXK/ICHUI TEPMUHOB B aHAJU3UPYEMbIil

TEKCT C COIYTCTBYIOIIUM MOACYETOM YaCTOThI YIOTPEOJIEHNSI, YTO HEOOXOIMMO
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B 3a/1a4ax 00pabOTKU OT/IEJIbHOIO TEKCTa,: JIJIsi U3BJICUCHUS KJIFOUEBbIX CJIOB, I10-
CTpOEHUsI IpeJIMETHBIX yKazaTeseil. CI0XKHOCTH BbIABJIECHUsT PA3JIUIHBIX BXOXK-
JIEHUIT TEPMUHOB B TEKCT B IIEPBYIO OYEPE/Ib CBA3AHbBI C TEM, YTO TEPMUHbI IIPU
yHOTPEOJEHUH JOCTATOTHO YACTO BUIOU3MEHSIIOTCS — YCEKAIOTCsT, COKPAITAIOT-
Cs1, 3AMEHSTIOTCsl CUHOHUMAaMU, coejiunstiorest u T. 1. [211, 22]: kommynuramuenan
MHO203HAYHOCTNG 3ANPOCE — KOMMYHUKAMUCHAA MHOZO3HAYHOCTIb, CUHITLAK-
cuveckoe npedecmasaernue — Cunll, sroocennnits gatia — earoncenue. Ilonodbubie
TEKCTOBBIE BAPUAHTHI IIPEJICTABJISIIOT COO0I passindHble (POPMbI BIPAKEHUST O]I-
HOT'O M TOTO K€ TIOHSITHS U 110 BO3MOXKHOCTH JIOJIKHBI OBITH PACIIO3HAHDI.

it BRISIBJIEHWST TEKCTOBBIX BaPUAHTOB TEPMUHOB OOBITHO MCITOIB3YIOTCS
IpaBuJia uxX 0Opa30BaHts, 3allUChIBa€MbIe 110 OTJICJIbHOCTH JIJIs KayKJI0I'0 IpaM-
Marndeckoro obpasiia repmuna [21]. Hanpumep, npasuio suia AN — A AN
OIUChIBAET BapbUpoBaHue aHrauiickux repmubos Buja A N (npusararesbroe
¥V CJIEJIyIoIee 3a HUM CYIIECTBUTEJLHOE), W TTO3BOJISIET, B YACTHOCTH, JIJIs TEp-
muna acidic protein (Kucawid 6ea0k) PACIO3HATH B TEKCTE €rO BapHaHT acidic
epidermal protein (kucaviii 6eaor snudepmuca). B nesom npaBusia BapbupoBa-
HUsI TEPMUHOB 3aBHUCSIT OT KOHKPETHOTO €CTECTBEHHOTO SI3bIKA.

BaxkHoit 3ajiaueil u3BjiedeHust TepMUHOJIOIMIECKON nHMOPMAIIUY SBJISIETCS

BbIZIBJIECHUE CEMAHTUYECKUX CBA3EH TEPMHWHOB, K KOTOPbIM OTHOCATCA:

® CHHOHUMUYECKAsI CBsA3b (Komnwviomep — IBM);
® DOJI-BUJI (pezucmp — pezucmp 00uLe20 Ha3navenua);
® yacTb-1e10¢ (a8MmoMmobusL — deuzamen);

® [DUUMHA-CICACTBUE (KUNeHue JHcudkocmu — ucnapenue JHcudkocmu) u . i,

BrisiByienue ¢Ba3eil TEpMUHOB OMUPAETCA Ha paclo3HaBaHUEe B TEKCTe TH-
MAYHBIX S3BIKOBBIX KOHCTPYKIuii [29]: yuurbiBaercs, 9To KaxKjblii BUJ| CBSI3H
YHOTPEOJIIeTC B paMKaX CBOMX THUIMIYHBIX KOHCTPYKIUi. CUHOHUMBI HEPEJIKO
BBOJISITCSI B KOHCTPYKIIMSX ONpPEJIeIeHrs] TepMIUHa, Hanpumep, (gpasa

Taxue onepayuu 6ydem Ha3b16aMH NOHAMUTHMY ONEPAUUAMY (NOHA-

mudinomu GyHKyUuAMU)

BBOJIUT HOBBI TEPMUH NOHAMUGHAA ONEPAYUA U €TI0 CUHOHUM NOHAMUTHAA
dynryus. Koncrpykuus: Bujia

such T1 as T2 ,

e T1 u T2, — TepMUHBI, TTO3BOJISIET BHISBUTH U3 (ppasbl
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such crimes as money laundering (makue npecmynienus, Kax omMMoL6a-
nue denez)
TepMUHbL crimes u money laundering u CBsi3aTh UX OTHOIIEHUEM POJI-BUL.
Ormernm, 910 METOJIbl, paspaboTaHHbIe B pAMKax JIPyIUX 3a/a4 U3Bjede-
HUst WHMOPMAIMK HEPEJIKO YCIENTHO TPUMEHSIOTCS W JIJIsl U3BJICUEHHsT TepMUi-

HOJIOTUIECKO# WHMOPMAIMT, HApUMEp, JacTuaHoe obydeHue ¢ yauresiem [9).

3.9 3akJjroyeHmne

MzBiedyenune nHMOpPMAIUN U3 TEKCTOB — JIOCTATOYHO PA3BUTOE HAIlpaBJie-
HUE KOMIIBIOTEPHON JINHIBUCTUKK 1 aBTOMATHIECKON 00PabOTKU TEKCTOB, HIPE/I-
JIATAOINee MUPOKHH CIEKTP METOJIOB U COOTBETCTBYIOIINX HHCTPYMEHTAJbHBIX
CPEJICTB JIJIsT TTOCTPOEHMUsT PA3JIMIHBIX MPUKJIAJIHBIX CHCTEM, a TaK>Ke JeMOH-
CTpUPYIOITEe JIOCTATOIHO 3P (DEKTUBHOE PellleHre 3a/1a4 U3BJICUCHNS PA3HOTHUII-
HO# mH(OpMAINN.

AKTyaJIbHOCTH 3a/lad HAIPABJICHUS COXPAHAETCS: SICHO, UTO MOCTPOEHHUE
spdexTuBHOM [E-cucreMbl MOXKET 3HAUUTEILHO O0JIEIYUTH TIOCJIELYIONLY 0 00-
pPabOTKY M3BJIEUEHHBIX CTPYKTYPUPOBAHHBIX TAHHBIX, UTO STBIISIETCS KJIFOTEBHIM
MOMEHTOM B »KHU3HEHHOM IIMKJIe HAKOILJICHUS U UCIOJIb30BAHUI HOBBIX 3HAHMIA
(Knowledge Discovery) [5].

CoBpeMeHHbIMU TEHJICHIUSIMU PA3BUTHS JJAHHOIO HAIIPABJICHUST sIBJISIOTC:

® paCIIMpEHne UCIOJIb30BAHNS Pa3HBIX (PAKTOPOB U PECYPCOB, B 4aCTHOCTH,

Oosibiiux BHEmHUX pecypco 3uanmii (Bukunemus, DBPedia, WordNet,

rpadbl 3HAHUN U JIp.);

® yUET NPH U3BJICUCHUN HEJIOKAJbHBIX 3aBUCUMOCTEN TEKCTOBBIX €IMHMUII;
e 1poBejieHre DoJiee TyIyDOKOI0 CHMHTAKCHYECKOTO aHAJIN3a U UCIOJIH30BaHUE

CUHTAKCUIECKUX TTPU3HAKOB NP MAITMHHOM O0YYeHNN;

e c/BUI' POKYCa OT CTPYKTYpU3AIUU U3BJICUEHHON UH(MOPMAIIUN K €€ BU3ya-

JIN3AIUHU, YIOOHOM JIJIsi Ue/IOBeKa-aHAJIUTUKA, C IIPEIOCTABICHUEM €My WH-

CTPYMEHTOB JIJId IIPOCMOTPaA U PEJAKTUPOBAHUSA JIAHHBIX.
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I'1aBa 4

ABTOMATHYECKUE METO/IbI

AHAJIN3a TOHAJIBHOCTU

Jdyxawesuyw H.B.

4.1 BsBenenmue

ABTOMaTHYECKNiT aHAJIN3 TOHAJHLHOCTH TEKCTOB, T.€. BBISBJICHUE MHEHUSI
aBTOPa TEKCTa MO TIOBOJLY MpeMeTa, 00CYXKIaeMOro B TEKCTE, siBJISIETCS OJTHOMI
13 aKTHBHO Pa3BUBAEMbIX TEXHOJIOIHMI B cdepe aBTOMATHUUIECKON# 00pabOTKu
TEKCTOB B TIOCJEIHEE JIecaTuieTne. AKTYaJbHOCTb 9TONO TPUIOXKEHUST BO MHO-
I'OM CB$I3aHa, ¢ PA3BUTUEM COIMAJBHBIX CeTEH, OHJIANHOBBIX PEKOMEH IATE/IbHBIX
CEPBUCOB, COJIEPAKAITUX DOJTHITIOE KOJUIECTBO MHEHUH JIIO/IEH 110 Pa3HBIM BOIIPO-
caM, B YaCTHOCTH, O PA3HbIX TOBapax, yCayrax.

Bosbioe kKosmdecTBO pabOT MOCBANIEHO aHAJNU3y TOHAJBHOCTH OT3bI-
BOB IOJIb30BATENEH, KOTOPhIE OHU OCTABJISIOT B PEKOMEHJIATETbHBIX CEPBUCAX
[96], 63]. Baxkrnoe nanpasiienue aHajimusza TOHAJIBHOCTU CBS3AHO C TaK Ha3bIBAE-
MBIM MOHUTOPWHTOM PEIyTallnyi KOMIIAHWN, TAKOH MOHUTOPWHI COCTOWT B OT-
CIEXKWBAHWUY TTO3UTUBHBIX U HETATUBHBIX OT3BIBOB O KOMIIAHWH U €€ JIesdTeTbHO-
cTu, 1 (pOPMUPOBAHUE CTPATETNN pearupoBaHUs Ha MOCTYITAIOIIE HeTaTUBHbBIE
or3bisbl [12].

Anaym3 ToHAJIBHOCTH (DPUHAHCOBBIX OTYETOB M (PUHAHCOBBIX HOBOCTEH MC-

MOJI3YETCs B 3aja4ax OlpejeseHust TPEHI0B Ha (POHJIOBOM U BAJIOTHBIX PbIH-
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kax [24], 85, 86]. TonasbHOCTD yHOMUHAHUS TEPMUHOB B HAyIHBIX CTATHSIX UC-
TOJIB3YETCS JIJI TpeJicKa3aHus Hanboiee BayKHBIX MOHATHI W HAYUYHBIX TPEH-
108 [73]. Ouenounasi HAIPABJIEHHOCTD TEKCTOB MOXKET ObITh UCIIOJIL30BAHA JJis]
OIIpEJIEJIEHUs] JINYHOCTHBIX XapakTepucTuk asropa Tekcra [102 [124].

Pacrer poJib aBTOMATUYIECKUX METOJIOB aHaJIn3a TOHAJHHOCTH COOOITCHMIt
B COIUAJIBHBIX CETAX JIJI TOJUTUYECKUX U COIUAJbHBIX UCCJ/IeIOBAHU, BKJIIO-
“asi BBISIBJICHUE TIOJUTHIeCKUX mpeanourenuii [123], npeickasanue pe3ynbraTon
soibopos [121), 120], sbisiBienne oTHOLIEHUST K PA3JIMUHBIM IOJUTUIECKUM De-
menusiM. Takke aBTroMaTUYecKUil aHaJIu3 TOHAJHLHOCTH MOXKET MCIIO0JIb30BaTh-
cs JIJIsT BBISABJIEHWST BHICKA3BIBAHUN, COJEPYKAIMIX HEHABUCTH W TTPU3BIBAIONTNX
K po3uu, (eitkoBbIx HOBOCTEl 1 jip. [125].

3ajgaueil mepBbIX MOJIXOJI0B K aHAJIN3Y TOHAJBHOCTH TEKCTOB OBLIIO OMpe/ie-
JUTh ODIILYI0 TOHAJILHOCTD JIOKyMeHTa uiun ero ¢gpparmenta [96]. Takoit yposetb
aHaJIn3a, MPeoaaraeT, 9TO KaXJIblii JOKYMEHT BbIpaXkKaeT euHoe MHEHUe 110
[IOBOJIY HEKOTOPOIi €JIMHUYHON CYyIITHOCTH, KaK HAIIPUMEDP B OT3bIBE O HEKOTOPOM
TOBape.

[TockobKYy B JIOKYMEHTE MOXKET ObITh BhIPaskeHa pa3Hasl TOHAJbHOCTD IO
OTHOIIEHUIO K PA3HBIM YIOMSHYTHIM B HEM CYIIHOCTSIM, TO Ha, CJIEJIYIONIEM ITalle
CTaJu peraThcs 3a/ladu aHaJn3a TOHAJLHOCTH MO OTHOIIEHWIO K 3a/JaHHBIM
CYTITHOCTSM, yHOMsiHYyThIM B Tekcre [12, [46].

Haxomerr, erme 6oJiee JeTaJbHBIM YPOBHEM aHAJIN3a TOHAJIBHOCTH TEKCTOB
SIBJISICTCS aHAJIM3 MHEHMsI 110 KOHKPETHBIM CBOHCTBAM MJIM 4acTsM (TakK Hasbl-
BAEMbBIM ACIEKTaM) CyI[HOCTH, 10 KOTOPBIM aBTOP TEKCTAa MOXKET BBICKA3bIBATh
pasuyto ToHaJabHOCTH Muenust |18, 42 62 63, T0T].

B [62], [63] Muenue onpenensercsa Kaxk msaTepka (€;, a;j, Sijki, bk, tr), T1€ €; —
9TO CYN[HOCTb, K KOTOPOH OTHOCHUTCS MHEHHe, @;; — 9TO aCleKT (JacTh Muin
XaPAKTEPUCTUKA) CYIIHOCTH, S;jj — ITO TOHAJIBHOCTH MHEHHsI OTHOCHTE/ILHO
9TOM CyITHOCTU U JIAHHOI'O acliekTa, hy — 9TO aBTOp MHEHUs, t; — 9TO BpeMsi, B
KOTOpOEe MHEeHUe BhicKazaHo. [Ipu arom Muenne s;jz MOXKET ObITh TT0JI0KNUTEb-
HbIM, OTPUIATEJIbHBIM WU HEATPaJbHbIM, UJIU MOXKET BbIPparKaTbCsA € Pa3HOi

CTeNenblo MHTEHCUBHOCTHU, U3MepseMoit, HalpuMep, 1o IkaJje 1-5.
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4.2 CJI02KHOCTH aHAJIN3a TOHAJIbLHOCTU TEKCTOB

4.2.1 2KaHpBI TEKCTOB MO TOHAJIbHOCTH

[Tojxo/ibl K M3BJICUCHUIO OCHOBHBIX KOMIIOHEHTOB MHEHHSI B 3HAUUTEJIb-
HOII Mepe 3aBUCAT OT »KaHpa aHAJU3UPYEMOI'o TeKcTa. TaK, OJlHIM U3 HauboJiee
U3YUEHHBIX »KAHPOB TEKCTa B 3ajlade aHaJnu3a TOHAJBHOCTH SIBJIAIOTCSA OT3bI-
Bbl 110JIb30BaTe/Iell O TOBapax WJiKM ycayrax. Takue TeKCThbl Jallle BCero Xapak-
TEPU3YIOTCS TEM, YTO BO BCEM TEKCTE PACCMATPUBAETCS OJIHA CYIIHOCTDH (HO,
BO3MOXKHO, B €€ DA3HBIX ACIEKTaX), & MHEHUE BBIPAYXKACTCS OJIHUM aBTOPOM, a
MMEHHO aBTOPOM OT3bIBA.

XOoTsl ¥ B OT3bIBaX BCTPEUAIOTCSA OTKJOHEHHUsI OT 9TOr0 OCHOBHOI'O IPUH-
11I1a, OCJOXKHHAOIIME IPOIecC u3BjedeHusi MHenuii. Hanpumep, B or3biBe 0
duaIbMe MOXKET BCTPETUThCS Tpeioykenne Knuza 6v.aa ayvuie, 9To siBIsieTCs
HeraTMBHBIM MHeHMeM o ¢uibme. [locerenne pecropana MOXKeT CpaBHUBATHCS
C TIPOIJIBIM TIOCEINeHNEeM, WJIH C JIPYTHEM pecTopaHoM, Hampumep, Ouens pac-
cmpoena, 6 npowaviti pas eda bwaa exycree [66]. Takzke moxer yrnoMuHarbes
MHeHue jipyrux Jjojeit. Ho B 1ejioM, OT3bIBbI — 3TO TEKCThI, BbIPaXKaroliue
MHEHHWE OJIHOT'O aBTOPa 110 OTHOIIEHUIO K OJIHON CYIIHOCTH.

Jpyroit THII OIEHOYHBIX TEKCTOB, B KOTOPBIX Yallle BCEI'O UMEETCs OJINH aB-
TOP MHEHHSsI, HO DOJIbIIIOE KOJMYECTBO PA3HbIX OIEHUBAEMBIX CYITHOCTEH, pe/I-
CTaBJISIIOT COOOM TEKCThI JIMYHBIX OJIOIOB, KOTOPbIE TAKXKe MOI'YT OCJIOMKHATHCS
YIIOMUHAHAEM MHEHUN JIPYTrUX JIIOIECH.

B Takux »KaHpax JJOKYMEHTOB, KAK HOBOCTHBIE T€KCTbI, MM OCOOEHHO aHa-
JINTUYIECKUE TEKCThI, MOXKET OJIHOBPEMEHHO YIIOMHHATLCS MHOYKECTBO MHEHMUI
C Pa3HBIMK aBTOPAMK U pa3HbIMU OObeKTaMu olleHKH. Hampumep, aHajuTnde-
CKUIl TEKCT MOXKET paccMaTpuBaTh OTHOIIEHUS] MEXK/JIy CTPaHaMU, B KOTOPbIX
BBIPAYKEHO OIEHOYHOE OTHOIIEHUE CTPaH JIPyr K JIPyry, KpOMe TOro, yIOMH-
HATh MHEHWe TPEeTbUX JIUI[ MO MOBOJy KaKUX-JTHOO CyOHLEeKTOB WMJIM CHUTYAIuil,
a TakKe elé M cojep:KaThb MHEHHE aBTOpa IO MOBOJY YIOMSHYTBIX CyObhek-
108 u/uim curyanuii. [IoHsITHO, 4TO B TEKCTAX ¢ MHOXKECTBEHHBIMU aBTOPAMU
nJjin O0'beKTaMu MHEHUsI CJIOKHOCTh KaueCTBEHHOI'O aBTOMATHYECKOIO aHAJIU3a

TOHAJIbHOCTHU MHOI'OKPATHO BO3PaCTaCT.



130 AmromaTtuueckas oOpabOTKa TEKCTOB U aHAIN3 JTaHHBIX

Boabioe Biuganme Ha 0coOCHHOCTH aHaJIN3a TOHAJLHOCTH TEKCTOB UMEET
TaKXKe JIJINHA, aHAJU3UPyeMOoro TekcTa. KopoTkue TeKCThl, HaIpuMep, coodIie-
Hus TBurTepa, Kparkue KOMMEHTapun, TpeOyIoT OUYeHb TOYHOIO aHAJIMU3A.

B Tekcrax OoJiblneil JJIMHBI BHICKA3bIBAEMOE MHEHHE MOXKET ObITh ITOBTO-
pPEHO HECKOJIBKO Pa3 B PasHbIX BapuaHTax, 9To obJerdaer anaian3. OgHako B
JUIMHHBIX TEKCTaX HapacTaeT pasHooOpasne 0ObLEKTOB, KOTOpbLIE IOABEPIaioT-
cd oneHke. JITMHHBIE TEKCTHI MOI'YT BKJIIOYATH MHEHHS APYTUX Jiojei. Kcan
3a/a4a, COCTOUT B TOM, 4TOObI HANUTHU OIEHKY 110 OTHOLIEHWIO K YIIOMMHAEMbIM
CYITHOCTSIM, TO BO3HUKAET IpobJeMa onpejiesiennsi cpepbl AeficTBUS OIEHOK.
Hanpumep, 9acTo OLEHKY CBS3BIBAIOT C CYITHOCTHIO, YIIOMUHAEMON B TOM »Ke
npeoxkennn. Ho aBrop MoxkeT cocaTbcs Ha 00bEKT € IMOMOIILIO CPEJICTB pe-
depennun, HanpuMmep, MecrouMennii. Kpome Toro, ecim Bech TEKCT MOCBSIEH
00CY2KJICHUIO OJIHOM CYIIHOCTH, TO OHA MOYKET ObITh sIBHIM 00Pa30M YIIOMSIHY T,

JIOCTATOYHO JIAJIEKO OT MecTa pacrooxkenus orenkn [19].

4.2.2 DKCOJAUINATHBIE 1 UMIJININTHBIEC OIEHKN

OOBIYHO HpeIoIaraeTcs, 9TO TOHAJBHOCTD BbIPAYKAETCS ¢ OMOIIBIO OIe-
HOYHOM JIEKCUKM, 4TO IPEJICTaBiIsieT OO0 SKCIIMIIUTHBIA CII0COO BbIparKeHU st
OIlCHOK. BMmecTe ¢ TeM OIleHKa MOYKET BbIPaXKaThCsd U UMILIUIUTHBIM CIIOCO-
OoM ¢ ucnosb3oBanueM oreHoIHbIX (haxkToB [63), 66] nin cios ¢ KonHOTAIIAME
[11], 39].

Hanpumep, B or3biBax 0 pecropaHax MOI'YT BCTPETUTbCH I1PEIJI0KEHU s
donz0 oicdasu WIV 6 Cyne NAABAEm MYTa, ITO, ¢ OJHON CTOPOHBI, OMUCHIBAET
npoucxozgiiee (coobmaer peasbHbie (HaKThl), ¢ JIPYTroil CTOPOHBI COODIACT U
OTIEHKY 3TOMY ITPOUCXOSIIEMY.

Cormacuo onpegenennto [62], mmmunuraoe Muenue (OMeHka) — 3T0 00HEK-
TUBHOE BbICKa3bIBAHUE, U3 KOTOPOI'O CJIEJIyeT OlleHKA, T. €. UMIIMIIUTHOE MHEHUE
coobIaeT »KejaTe/bHbIi nin HexkesareabHblit gakt. [Ipu nojroroske pazme-
YEeHHBIX KOJIJIEKIUI JIJIs TeCTUPOBAHUs CHUCTEM aHaJii3a TOHAJBHOCTU TaKue
OIEHOUHBIE (DaKThl MOTYT CHEIUAILHO padmedarhes [66, D).

Konnoranuu — 310 ouenounbie accouuanuu cjios |11, B9, nosisienune B
TEKCTE CJIOB C MOJIOYKUTEJIbHBIMU WJIM OTPUIATEJIbHBIMUA KOHHOTAIUSAMU KOP-

pesiupyeT ¢ COOTBETCTBYIOIIMMU OIIEHKAMM, BbIPAaXKaeMbIMU B TeKcTe. Tak, B
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OT3bIBax O (bI/IJIbMaX CJI0OBaMH C ITOJIOZKUTEJIbHBIMUW KOHHOTAIIUAMNU OOBLIYHO SB-
JIAIOTCA UMEHa U3BECTHLIX aKTEPOB. B or3niBax o peCTOpaHaXx Ha PYCCKOM f3bIKE
OTpHUllaTE€JIbHBIMHW KOHHOTAaIlUAMUAU O6JI&,ZL&IOT TaKue CJIOBa, KakK MaToOHE3 U KAe-
enka. Ecam amu cjioBa mossBIsIIOTCS B OT3bIBE, OOBIYHO B 9TOM MECTe BbIpa2Kae€TCs

HeraTuBHAasA OICHKA, HATIPUMeED,
Bmecmo ckamepmu mootcem 6umov Kaeenka.

Accopmumenm 6 caram-bape cHusuaca do 2-x caramos u 2-r coycos

(0dun us komopolr — Mmationes).

OueBniHO, 9TO aHAIU3 TAKUX UMIIMIUTHBIX BUJIOB TOHAJBHOCTH OCODEH-
HO CJIOYKEH, TIOCKOJIbKY B 3HAUUTEJLHON Mepe 3aBUCUT OT MPEeJIMETHOH 00J1acTH,
T. €. OIlEHOYHbBIE (PaKTHl HEBO3MOXKHO 3apaHee coOPaTh I MHOYXKECTBA BOZMOXK-
HBIX 00JIacTell; HaXOXKIeHNe U U3BJIeUeHre 3TUX (PAKTOB M3 TEKCTOB TaK¥Ke JO-

CTAaTOYHO CJIO2KHO M3-3ad BAPUATUBHOCTHU WX BbIPDaK€HM.

4.2.3 MNHOro3Ha4YHOCThL OIICEHOYHOII JEeKCUKHu. 3aBUCH-

MOCTBHb TOHAJIBHOCTHU CJIOBaA OT KOHTEKCTa

OpHako W ¢ TPAKTOBKOW sIBHON OIEHOYHON JIEKCWKW MOTYT BO3HWKATH
cinoxkaoctu. CjioBa MOryT ObITH MHOI'O3HAYHBIMHU, IIPH 3TOM B OJHOM 3HAaUe-
HUU OHU MOT'YT OBITh HEUTPAJbHBIMU, & B JPYIUX 3HAUCHUIX HErATHBHBIMY UJIN
nosutuBHbIMU. Hampumep, cjioBo npecviti B CJIOBOCOYCTAHUU NPECHAA 6000 SIB-
JA€TCA HeNTPaJIbHBIM, BO3MOXKHO C HEKOTOPOW MOJIOXKUTEJIHLHON KOHHOTAIMEH.
B To BpeMmsa Kak B APYTrux 3HAUYEHUSIX NPeCHbIl Ha 6KYC, U NPecHoill KaK Heur-
mepechbill TAHHOE CJOBO HECET HeraTHBHYIO oreHKy [68).

CJ0BO MOXKET MEHSTH CBOIO MOJISIPHOCTD WJIM TEPSITh MOJSAPHOCTH B 3aBU-
CUMOCTHU OT IIPEJIMETHON 00J1aCTH WJIM TEKYIero KoHTekcTa. Hanpumep, cjiosa
nooavLl 1 npedamesbcmeo He SBISIIOTCS OINEHOYHBIMU B OOJIACTH OT3BIBOB O
dubMax, IMOCKOJILKY HE MOI'YT UCIIOJIb30BAThCS B KAUeCTBE OICHUBAHUS Uero-
aubo B duibMax. A ecinm 3TH CJI0Ba BCTPEYAIOTCSA B OT3LIBAX 3PUTEJNIEH, TO
OTHOCATCS K 1I€PECKa3y cojepxKanus puiibMa.

CiioBO emewroti, CKOpee BCero, OKaykKeTcsi HeraTUBHBIM B cdepe TOJNTH-

KU, N BbIpazKa€T IOJIO2KUTEJIbHYIO TOHAJIbHOCTL, €CJIN PE€Yb NJIET O KOMEINAX.
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[Ipu xapakrepusaluu Jpyrux >KaHpoB (PUIBMOB 3TO CJIOBO MOXKET OBITH Kak
MOJIOYKUTEJIbHBIM, TaK U OTPUIATEJbHBIM.

BuyTpu 1pejiMeTHOi 00/1aCTH OLEHOYHbIE CJI0BA MOLI'Y'T HECTHU HOJI0XKUTE b
HYIO WJIM OTPHUIATE]HHYIO TOHAJILHOCTD B 3aBUCHMOCTH OT acleKkTa (XapakTepu-
CTHKH) 0ObeKTa, K KOTOPOMY OHHM MpuMensitorcst. Hampumep, ciioBo doazo mo-
’KeT OBITH KaK OTPUIATE/IbHBIM, TaK U MMOJOXKHUTEJIbHBIM B IIPEIMETHOI 00/1aCTH
U POBBLIX KaMep: eCJIU FOBOPAT, UTO baTapeiika, *KUBET JOJIT0, TO 3TO XOPOIIIO;

eCJIM TOBOPSIT, YTO HYXKHO JI0JI'O HACTPauBaTh (hOKYC, TO 310 1110x0 [35].

4.2.4 MomaundukaTopbl HOJSPHOCTU: OTPHUIIAHUE, WHTEH-

cudUKATOPHI 1 JIP.

[TosiBjieHue OIEHOYHBIX CJIOB B TEKCTE MOXKET COIPOBOXK/ATHCs CJIOBAMU-
MOJIMDUKATOPAMH, KOTOPbIE YCUIUBAIOT (HAIIPUMED, 04enb, 00A€€), CHUKAIOT
(cavwrom, menee) wiu npeobpasyoT B 00PATHYIO HCXOHYIO TOHAJIBHOCTD (Ha-
MpUMeD, OTPUIAHUE: FACTHIBI He, Hem ), KOTOpas aCcCONMUUPYEeTCs C JaHHBIM
cJ10BOM. Takum 0OpasoM, 1Py aHAJM3E TOHAJbHOCTU HY?KHO YUUTHIBATH TaKUe
MOJIM(PUKATOPHI U UMETH HEKOTOPYIO YMCJIEHHYIO MOJIE/Ib, KOTOPasi MO IU(UILU-
pyer ucxojuble nossiproctu ciosa [114, 126], 128]. Oxna u3 pacnpocrpaHeHHbIX
MojieJiell TPaKTOBKU MOJIM(PUKATOPOB TOHAJBLHOCTH INPUIIMCHIBACT UM HEKOTO-
pble KO3 DUIIMEHTHI, KOTOPbIE PACCMATPUBAIOTCS KaK MHOXKUTEIH OTHOCUTEIhb-
HO AlIPUOPHON MOJISAPHOCTU CJIOB, K KOTOPBHIM OTHOCATCS 3TU MOJIUMDPUKATOPDI.

Hpyroit BaxkHOit 11pobJieMoit siBJisieTcst onpejesenne cdepbl JeifCTBIS MO-
JinpuKaTOpa MOJIAPHOCTH B KOHKPETHOM TTPEJIJIOYKEHUN, HATTPUMED, OTPUIIAHHUS.
Hanpuwmep, B npejioxkennn Mue ne npasumcs dusatin oot modeau, 1o 6 Hetl
ecmb HEKOMOPBLE UHMEPECHDLE PYHKUULU, TACTHIA He OTHOCUTCA TOJIHKO K CJI0-

BY HpasumcsA, u He MOJIU(pUIUPYET MOJSAPHOCTD CJI0BA UHMEPECHBI.

4.2.5 PakKTOpbl «HEPEAJBHOI'0» KOHTEKCTA B aHAJIU3€ TO-

HaJIbHOCTU

HpI/I aHaJIn3€ TOHAJIbHOCTU Ba2KHO Y4YUTbIBaTb, HACKOJILKO TO, 49TO OIlE-

HUBAETCsI, COOTBETCTBYeT peasibHocTH. Hanpumep, B npegaoxenun Mot nades-
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AUCH, YN0 OUADM HAM NOHPAGUMCA YIOTPEOSIETCS CJIOBO NOHPAGUMCA C 10~
JIOXKUTEJIbHOI TOHAJBLHOCTBIO, OJHAKO 3/IeChb HUYEro He TOBOPUTCS O TOM, IO-
HpPaBUJICS JIM HAM (DUJIbM Ha CAMOM JieJie, T.€. B IPOIECCe aBTOMATHIECKOIO
aHaJIM3a TEKCTa JAHHOE CJIOBO HE JIOJIKHO yUIUTHIBATHCS, KaK CBUJIETEJHCTBO
MO3UTUBHOIO OTHOIEHUST K (DUIIBMY.

B JIMHIBHCTUKE UMeeTCs MOHSATHE MPPeaJiica UId UPPeasibHOr0 HaKJIOHe-
rus [99], koTopoe ompeessieTcst Kak rpyTna rpaMMaTHIecKUX CPEJCTB, UCIOb-
gyeMast Jijisi 0003HAYEHUsI TOTO, IYTO COOOIIAEMOe B MPEJIJIOXKEHUN HE OTHOCHTCS
K TOMY, 9TO PEaJIbHO IPOUCXOJIUT.

st pycekoro si3bika B pabote [58| orTesbHO TecTUpyeTest crucTema mpaBil
JIUIsl 00PabOTKU TOHAJBHOCTH IIPEJIJIOXKEHU, B KOTOPBIX BCTPETUIUCH MapPKEPhI
nppeaJjnca, BKJIOUYas BOIPOCUTEIbHbIE 3HAKH, YCJIOBHBIE ODOPOTHI CO CJIOBOM
ecau, YacTuilbl Au u 6w [Ipu nogdope nmapaMmerpos Ha 00y4datoIieM HAOOPE K-
TaT JIUIS TECTUPOBaHUs cucreM aHajmsa ToHasbHocTn POMUIT-2013 [30] 6bi-
JIO BBIABJIEHO, UTO OIEHOYHBIC CJIOBA, HaliJlcHHbIC B IIPEJJIOXKEHUAX, B KOTO-
PBIX BCTpEYAIOTCs JAHHBIE MapKephbl, ONTHMAJIbLHO YUUTHIBATH CO CHIKCHHEM

X allpUOPHOIt OIEHKW TOHAJbHOCTH.

4.2.6 CpaBHeHus

CpaBHeHMsT yCJIOKHSIOT POIECC ONPEJIEICHNUs] TOHAJBLHOCTH, MOCKOJIbKY
BBOJISIT B TEKCT HEKOTOPHIE JIOTIOJIHUTEIbHBIE CYIIHOCTH, U YaCTh YIIOMUHAEMbIX
OIIEHOK OTHOCUTCS MMEHHO K HUM. Takue JONOJHUTEJbHbIE CYNTHOCTU WHOT/A
OYeHb TPYJHO BBIJICJIUTH CAMUX IO cede, a TaK¥XKe OTJCTUTH OTHOCSIITHECS K HIM
OlLIEHKM, HAllpUMEP, B 0T3biBe 11pO pusibM «JleBuadans yromunaercs eie JiBa

pubma

DusvM 3aMEUAGMEALHVIT, OH NOAYYUN MHOHCECNEO Hazpad. Ho s 6vi He
CKA3aAG, WIMO 01 AyduLe boree parHuz pabom wa nodobnyro memy. Mne, nanpu-
mep, 20pa3do boavwe nowpasusca guasvm 2004 200a « Umenurovry — pestcuccepa
Banepus Haymosa. A 6 socmope npusen dusvm euye boaee parnnezo 6uinycka
2001 20da ¢ ouenv naoxum nadsaruem <«Mexanuveckas croumas pestcuccepa

Hmumpus Mecruesa.
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Brpodewm, /i aBTOMaTHIECKON CHCTEMBI JIAHHBIN IPUMeD He CaMblil CJIOXK-
HBIil, IOCKOJIbKY TOHAJILHOCTD I10 OTHOLIEHHIO KO BCEM YIIOMUHAEMbIM (PUIbMAM
1HOJIO2KUTE/IbHAsL. Bosiee ciioxKHast cuTyaliusi BOBHUKAET B Cjie/ytoieM (pparMeH-

Te OT3bIBa O PECTOPaHaX:

SUuMot d0B0ABHO UACTMO NOCEULANL IMO MECTNO U OblAG 6 60CMOpee, GCe
OviA0 Ha 6vicome — ammocgepa dpyoiceckan, obcayoicusanue cynep... Buaa na

GULTOONBIT, U PA30UAPOBANACD.

3/1ech MBI BHJIAM OOJIBINOE KOJMIECTBO MO3UTUBHBIX CJIOB, KOTOPbBIE, OJI-
HaKO, HEe OTHOCATCA K TEKYIIeMYy IOCeleHnio pectopana. Kpome Toro, jgocta-
TOYHO TPYJHO aBTOMATUYCCKU ONPENEJUTh, 9YTO B JAHHOM OT3bIBE COINCPIKUTCS
CpaBHEHHE, IIOCKOJIbKY Pedb HJET He O CPaBHUTEJbHbIX 000pOTax, & MMEHHO

CMBICJIOBOM CPaBHEHMM Pas3HbIx cyliHocrei B rekcre [63), 90 129].

4.2.7 UVpoHus u capka3m

Ob6paboTKa UPOHUK U CApKa3Ma ABJISIIOTCSA CephE3HLIMU MIPOOJIEMaMU B Pa-
boTe aBTOMATHUYECKUX CUCTEM AHAJIM3a TOHAJBHOCTH, HOCKOJIbKY TOHAJILHOCTD
MPOHUYHOTO (CAPKACTUYHOTO) BBHICKA3bIBAHUS OTJIIMYAETCA OT ero OyKBaJbHOI
ronabHOCTH [2)).

B paszimuunbix paboTax BCTPEYAIOTCS Pa3MUHbLIC OIPEJeJCHUs UPOHUH
|2, 127]. B patote [20] npemmaraercs obobmaroriee MOHUMAHNE HPOHUH Kak
HECOOTBETCTBUE MEXK,ly OYKBaJIbHbIM 3HAYEHUEM BbICKA3bIBAHUsI U €r0 10/pa-
3yMEBAaEMbIM 3HaUeHreM. Jalie BCero, 3a MoJI0KUTEJIHHO BbINISIASIUM BbICKa-
3bIBAHUEM (COJIEPYKAIUM OOJIBIIE MOJOKUTETbHBIX OINEHOTHBIX CJIOB U DaB-
HOE KOJIMIECTBO MOJIOKUTEJLHBIX U OTPUIATETBHBIX CJIOB) CKPBIBACTCS OTPHUIIA-
TeJIbHOEe MHeHMe, HanpumMmep, Coepbark — camas KPYnHas cemov HEPabOMAIOULUL
banromamos 6 Poccuu (npumep uz [5]). Capkasm pacemarpusaercst Kak 6osiee
pesKasi, arpecCuBHAs, BO3MOXKHO yHUXKatoIast (popma BbickazbiBanust [20)).

PasmMerka TEKCTOBBLIX JAHHBIX JUJIS U3YUYCHUs UPOHUKM U CapKasMa Ipel-
craBisier coboil CIOXKHYIO 3aJa4y. MHTepecHbIM pecypcoM Ul aHaJIN3a STUX
SIBJICHUI aBJIsiioTea coobiienust TBurrepa, KOTOpbIE 1H0Jb30BATeb MOKET Pas3-
METHUTH CHIeIMAIM3NPOBAHHBIMYU XeIITeraMu: FUpoHust, 7 capKa3M U HEKOTOPbI-

vu apyruvu [104, T13]. Oxnako nocieaue uceieosanust uporuun B TBuTTEpe
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IIOKa3bIBalOT, 9YTO MPOHUYIHbIE TBHUTbLI, OTMECYECHHbIE X3IITECraMi WU HE OTMEYCH-

Hble, HMEIOT Pa3Hble XapakTepucTuku [57].

4.3 CJioBapHble pecypchl JJjs aHAJIN3a

TOHAJIBHOCTN

[TockoJibKy, 110 60JIbIIIENH MEPE, TOHAJBHOCTH B TEKCTE BbIPparXKeHa, JIEKCHYe-
CKUMU CPEeJICTBAMU (CJIOBAME U BHIPAsKEHUSIMHE ), TO JIJIs DA3HBIX sI3bIKOB CYIIle-
CTBYIOT OITyOJIMKOBAHHBIE CJIOBAPHU OLIEHOYHO JieKCHKM. Takue cjoBapu MOTyT
ObITH CO3J[aHbl BPYUHYIO WJIM aBTOMaTHuecKu. HecMOTpsi Ha TO, UTO B KaK-
JIOi KOHKPETHOM! TpeMeTHOl 001aCTH HYXKHBI ClIeNRaJIn3UPOBaHHbIE CJIOBAPH,
o0I1I1e CjoBapu TaK>Ke M0JIe3HbI, TTOCKOJIbLKY MOI'YT CJIYKUTh UCXOJHBIM MaTe-
pUaJIOM, KOTOPBIi B 1Iporiecce pabOThl MOXKET OBbITh YTOUYHEH U JIOTOJIHEH.

CozlanHble cjoBapy OIEHOYHOM JIEKCUKK MOI'YT ObITH IIPEJICTaBJICHbI B BHU-
Jle TIPOCTBIX CIIMCKOB CJIOB ¢ HEKOTOpbIME aTpubyramu. Tak»ke pasmerka TO-
HAJILHOCTH CJIOB MOKET OBITH BBINOJIHEHA ¢ YIETOM 3HAUEHUH CJOB, TaK, UTO
KaxkK/10e 3Ha4YeHue CJI0Ba [0JIy4aeT CBOIO OTJICJIbHYIO OIEHKY TOHAJLHOCTH.

Kpowme Toro, u3-3a TOro, 4To MMEETCs BBICOKAs 3aBUCHUMOCTHL CJIOBapeit
OIICHOYHO JIEKCUKU OT KOHKPETHOM IpeJIMeTHO 00JIaCTU, TO MMEETCs 3HAUU-
TeJIbHOEe YUCI0 paboT, KOTOpbIE IOCBSIIEHbI U3BJICUEHUIO OIEHOYHON JIEKCUKI

13 TEKCTOB 3aJlaHHOi 1pejmernoit obiacru [51], B9, 103, 47, [48§].

4.3.1 CiaoBapu OIIeHOYHOII JIEKCUKN IJIs aHTJINICKOTO

A3bIKA

Bouibiie Bcero ciioBapeil OneHOYHON JIEKCUKK CO3JIQHO JIJIsE aHIVIMICKOIO
A3bIKA.

HauboJjiee paHHUM M3 U3BECTHBLIX CJIOBapeil OIEHOYHON JIEKCUKU aHIJINi-
CKOTO si3biKa siBysiercst cyoBapb General Inquirer [I11], xoropsiit 6wt co-
3JIaH JIJIsi aBTOMATU3UPOBAHHOIO KOHTEHT-aHaJm3a TekcroB. CjoBapb cojep-
JKUT CIUCKU CJIOB 110 KaTEropugM TOHAJbHOCTU (HOBI/ITI/IBHaH u HeFaTHBHaH),

110 KaTeropuy CHJIbl TOHAJIBHOCTH (CHJIbHAsT 1 cyiabast), 10 KaTeropusiM OIIyIie-
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Huil (y10BOJBbCTBHE, OOJIb, MOpaJjbHble OleHKH) U Jp. ClIoBaph HCIOJb3YeTCsI
BO MHOTHX COBPEMEHHBIX paborax mo axannsy toxagbHoctn [128, 88| [62].

Cozgannbiii B 1999 rojy ciosapr ANEW [25] onucsisaer okosio 1000 ciioB
AQHIJIMHACKOTO si3blKa 110 TPEM 9-0ajl/IbHBIM IKaJiaM: YJ0BOJILCTBUE — HEYJI0-
BOJIBCTBUE, BO30YXKJIEHHOCTH — CIIOKOWCTBUE, KOHTPOJIUPYIOIIHi (HaHpHMep,
a8mopuUMapHbilil) — KOHTPOJUPYEMbIii (Hampumep, nocaywmsit). OneHKn co-
OUpaJINCh Y CTYJAEHTOB, HOCUTEJIEH aHIVIMICKOro s3bIKa. Kaxkmgoe cjoBo J10JIK-
HO ObITh OIEHEHO 110 BCeM IKajaM. Tak, cjioBo afraid (6oamvcs) 1H0JydUIIO
HU3KHE cpejiHne Oauibl 110 mKaje yjaoBosbersus (2.00) (Maso yaoBOIbCTBHS),
JIOCTATOTHO BBICOKHE M0 TKaJie B30y kentocTr (6.67) (BO30y XK IeHHOCTD MTPH-
CYTCTBYET) W OTHOCHUTEIHHO HU3KHE MO IKaJge KOHTposupymocTa (3.98) (koH-
TPOJIUPYEMOCTH UMEETCSI ).

OJiMH U3 M3BECTHBIX CJIOBAPEH OIMEHOYHON JIEKCMKU aHIVIMIACKOIO SI3BbIKa,
MPQA [128|, [34] 6b11 cocraBier n3 HECKOJIBKUX UCTOYHUKOB (PYUYHBIX U ABTO-
MATHICCKHU OPOXKICHHBIX CJOBApPEil OMEHOUHBIX CJIOB) U cofiepKuT cBbiire 8000
OT/IeNIbHBIX ¢JI0B. CJIOBA B CJI0OBApE pa3MedeHbl METKAMHE TOJISIPHOCTH (TO3UTHB-
HbIil, HeraTUBHDBIN WA HeﬁTpaﬂbelﬁ), 1 OIIEHOYHBIE CJIOBA CHAOXKEHBI TOMETa~
MU CHJIBI OIIEHOYHOTO CoJiepKatust (CHIIbHbIHA nin ciaabbiit). [Ipusegem npumep

HECKOJIbKUX CTPOK M3 9TOI'O CJIOBaP:I:

type=weaksubj len=1 wordl=abandonment posl=noun stemmedl=n priorpolarity=negative
type=weaksubj len=1 wordl=abandon posl=verb stemmedl=y priorpolarity=negative
type=strongsubj len=1 word1=abase posl=verb stemmedl=y priorpolarity=negative
type=strongsubj len=1 wordl=abasement posl=anypos stemmedl=y priorpolarity=negative

type=strongsubj len=1 wordl=abash posl=verb stemmedl=y priorpolarity=negative

B paborax [17, 37| onmuceiBaercs cioBaps SentiWordNet, kotopslit ocnoBan
Ha Tesaypyce anraniickoro aspika WordNet. On nosyden B pesyabraTe aBTOMa-
THYECKO# pazMeTku cuHceroB (—Habopos cuHornMoB) Tesaypyca WordNet [38],
B Pe3y/bTaTe 4ero KaskJOMy CHHCETY HMOCTABICHO B COOTBETCTBHE TPH UUCJIA,
KOTOpbIe 0bo3HavaoT goio nosurusaoctr (P), nerarusnocrn (N) u mefirpasn-
Hoctu (=obbekrusHocTu O) CJIOB M3 JJAHHOTO cuHCeTa. [1ojixoj ocHOBaH Ha
MCIOJIL30BaHUK TOJKOBaHUI cjoB. IIpejonaraercs, 4To cjoBa ¢ 0JMHAKOBO
OLICHOYHOI OPUEHTAIMEH NMEIOT «IIOXOXKUE» TOJKOBAHUsL, HAIPUMED, JJIsl CJI0BA,

OMAUYHDHLT TOJTKOBAHUE 6y,ZLeTZ OY€EHD LUOpOULU’LQL, 6blcwez0 Kavecmea.
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Takum 00pa30M, pasHble 3HAYCHUsI OJIHOIO ¥ TOTO K€ CJIOBA, MOI'YT MMETh
pasJInuHbIe OIeHKU ToHaaLHOCTH. HanpuMmep, npunarareasnoe happy nmeer de-
TBIPE 3HAYEHMS: 1IePBbIe JIBa 3HAYCHUSI BbIPAXKAIOT PAJOCTh U UMEIOT BLICOKUE
noJiozkuresibabie 3Hadenus (P—=0.875 u P= 0.75) coorsercreenno. Tperbe 3ua-
deHne, Kak B cioBocoueranun happy to help, neopnosnauno (P—=0.5 u O—=0.5).
Haxkowner, mocjejinee 3HadeHue ObLIO pa3MedeHO KakK HamboJiee 00bEeKTHBHOE
(P=0.125 w O=0.875).

Caosaps WordNet-Affect [112] upejcrasisier coboit pasmMerky CUHCETOB
rezaypyca WordNet crernuain3npoBaHHbIMKE METKAMU TUIIOB AMOIUi, YEPT Xa-
pakTepa, (PU3MIECKOrO COCTOSTHUS, SMOIMOHAILHOIO COCTOAHUA 1 AD. Kpowme
TOrO, CJIeJIaHa PA3METKa [0 MOJISIPHOCTH, B KOTOPOI KCIOJL30BAHO YeThIpe 3Ha-
YeHUsT: TO3UTHUBHOE, HErATHBHOE, HEOJHO3HATHOE (HAIPUMED, Y/IUBJICHUE), Heli-
TpaJbHOE.

B cioBape SenticNet [27] ciioBa u BbipakeHusi pazmMeveHbl 10 YETHIPEM
M3MEPEHUsIM: TIPUATHOCTD (pleasantness), Buumanue (attention), BocrpuumM«u-
BOCTE (sensitivity), ckionnocts (aptitude). st mosydenus: TucgIOBBIX OTEHOK
ABTOPBI UCIIOJIB30BAJIN OIICHOUHLIE CJIOBA U COOTBETCTBYIOIINE Beca, OIPE/eIeH-
ubie B Hourglass of Emotions [20] kak HauaibHOe MHOXKECTBO JIisi MOJIyYeHUs]
OIICHOK TOHAJILHOCTH JIJIs1 OCTAJbHBIX HOHATHI. ABTOPBI JAHHOTO CJIOBAPS YJIe-
JISTIOT 0c000€ BHUMAHUE BBLIPAXKEHHUSAM, B COCTAB KOTOPLIX BXOJAT I'PaJlyalib-
HbIE TIPUJIArATeIbHBIE, KOTOPBIE HE MMEIOT AlPUOPHON TOHAJBLHOCTH (00461071
u ip.). [ocaeuss Bepenst SenticNet cogepakur 0kosio 30 ThiCsY CJIOB U BbIPa-
JKCHUA.

Caosapsb onenounbix o AFINN [88] 661 crieruainio cosan juist ana-
JIM3a II0CTOB B COIUAJBHBIX CETAX, BKIIOUACT PyTraTeJbHbIe U CJICHIOBBIE CJIOBA.
On comepxxut okojo 2400 cyiOB, IIOMEUEHHBIX UKMCJIOBBIM BECOM MOJISIPHOCTH,

U3MeHsoIerocs or —5 (04eHb HeraTuBHbIA) J10 +5 (0YeHb 103U TUBHbII):
abandon -2, abduction -2, abhor -3, abusive -3, accept 1 ..

Jlekcukon orenounbix acconuanuii (Word-Emotion Association) Vccaeo-
Batesibekoro nenaTpa Kamajgpr (NRC Canada) 6bu1 co3gan ¢ MOMOIIBIO Kpa-
YJICOPCUHTA, T. €. IyTeM OLPOCa OObIUHDBIX JIOJEH, U COJEPKUT CJIOBA U Bbipa-
JKEHUsI, KOTOPbIE UMEIOT aCCOIUAIMU ¢ TOHAJIHLHOCTBIO M OIPEICJIEHHBIMU IMO-

nusimu [79)]. DmonunonaibHas pasMerka OCyIECTRIISIIACh 10 KaTeropusiM: Pa-
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JIOCTh, TPYCTh, CTPax, THEB (anger), joBepue, OTBPAIICHUE, YIUBICHAE, OKUA-
rue (anticipation).

Takum obpazom, st AHIVIMACKOI'O s3bIKa UMEETCsi HAaDOP Pas3HbIX CJIOBA-
peit ¢ wadOpMAINK O TOHAJLHOCTH CJIOB. [IprMenenne KOHKPETHBIX CJOBapeit
JJIsT aHAJIM3a TOHAJLHOCTH JIaeT pasHble pesysbrarhl. Hanpumep, B pabore [82]
cpapamuBatorca ciaoapu SentiWordNet, WordNet-Affect, MPQA, u SenticNet
JUUIsl aHAJIU3a TOHAJBLHOCTHU coobiennit Teurrepa. JIydmmmMm oka3aanuch JeKCH-
KOH cpejiHero pazmepa MPQA u 6osbiioit jiekcukon SentiWordNet. B pabore
[92] rakke 1pOBOJUIIOCH CPaBHEHME HECKOJILKUX JIEKCUKOHOB OIEHOUHbBIX CJIOB
Ha MarTepuaJjie Kjaccudukaimn coodiiennit Teurrepa. Habop cioBapeit BKIIo-
qas: cioBapb MPQA | cioBaps AFINN u cioBaps u3 paborsr [50]. Jlyummwm
oKazaJjcst HeOobInoil mo Beaununne caoBaphb AFINN.

Takum 00pa3om, cjioBapu OINEHOYHON JIEKCHMKH, CO3JIaHHBIC JIJIsi OJHOTO
sI3bIKa, B 3HAYUTE/HHON Mepe Pa3andaroTcs MeXKy CODOH 10 TMOKPHITHIO, a
TaK»Ke MOI'YT Pa3/indaTbCs 110 MPUIMCAHHBIM OIlEHKaM TOHAJbHOCTH JIJisi KOH-

KpeTHbix cyioB [20)].

4.3.2 ABTOMATHYECKOE IIOPOXKJAEHHNE OIEHOYHBLIX CJIOBA-

pei

BoJibiioe BHIMaHKE yIes1eTCsl aBTOMATH3AIUN TOCTPOCHHSI CJIOBapeil orle-
HOYHOW JIEKCUKHU JIJIsi KOHKPETHBIX SI3bIKOB MJIM HpejMeTHbIX obsacreit. Cio-
Bapb OIEHOYHON JIEKCUKHU JIJIsI 3aJIAHHOIO €CTECTBEHHOI'O SI3bIKA, MOXKET ObITh
CO3JIaH IIOCPEJICTBOM IIepeBOjia U MHTEI'PAIMH OIICHOUHBIX CJIOBapeil, CyIecTBy-
formux Ha npyrux a3bikax |74 08, 110, 41].

Ot/ielbHBIM HaIlpaBJIEHHEM UCCIEOBAHUI SIBJISIETCS aBTOMATUUECKOE W3-
BJICUCHME M3 TEKCTOB OIEHOUYHBIX CJIOB U BBIPAXKEHUM, MOCKOJbKY IOIEePKU-
BAaEeTCsI, 9TO KCIOJb3YEMbIE€ OIIEHOUHbIE BLIPDAXKEHWSI B 3HAYUTEJIHLHOW CTereHu
3aBUCAT OT IIPEJIMETHON 00JIACTU U OT THUIIA OICHUBAEMOIl CYIIHOCTH.

B kiaccuveckoii pabore [49] BbimeseHne OMEHOUHBIX TMPHJIATATEIBHBIX
OLIPEJICJICHIE X CEMAHTUICCKON HAIIPABJICHHOCTH OCHOBAHO HA, CHHTAKCUYECKUX
mabsonax un coiosax W, NI, HO. Ilpeanonaraercss, 9ro ecjin JBa npraara-

TeJIbHBIX CBsianbl cotozamu U nim WUJIV, To onu oba sBJISTFOTCS WJIM HE SIBJIS-
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I0TCsl OIEHOYHBIMH, a TaK »Ke OJ[MHAKOBO CEMaHTUIECKK HallpaBjeHbl. B ciydae
coto3a HO, cemanTnueckoe HalpapyieHne paszjandaercs. B pesyiabrare ObLI 10-
crpoel Kiaccudukarop caseil, paboratoiuii ¢ rounocrsio 82%. Ha nocienem
are BBITOJTHSIIACH KJIACTEPU3aIins CJIOB, B pe3y/bTraTe KOTOPOi 00pa3oBaioch
JIBa, KJacTepa, OOJIbINNA N3 KOTOPBIX BLIOMPAJICS MOJOKUATEILHBIM. TOYHOCTD
kinacrepusanyuu 92%. Peanusanua u TecrupoBanme MOXOXKEro ajJropuTMa, JIJIst
PYCCKOTO s3bIKa OIMucanbl B pabore [30].

JIjist 11oJ1yd9eHnst OIEHOUHbBIX CJIOB M BbIUYMCJICHUS UX HAIIPABJICHHOCTH MO-
IyT UCHOJIb30BATHCsI CJioBapu U Te3aypychl. Meroj, npejioxkenuniii B [50],
penoaaraeT MCoJb30BaHNe Te3aypyca s oDOrallenns, 3aJaHHOTO BPYU-
HYI0, 9TAJJOHHOIO MHOXKECTBa OIeHOUHBIX ¢JIoB. OCHOBHAs MJiess COCTOUT B TOM,
YTO €CJIU CJIOBO OIIEHOYHOE, TO €r0 CUHOHMMBI, TUIIOHUMBI Tak>Ke OyayT olle-
HOYHBIMU ¥ OJIMHAKOBO CEMAHTHUYCCKH HAIPABJIEHDbI, B Cllydae aHTOHMMOB —
IIPOTUBOITOJIOXKHO HAIIPABJIEHBI.

Baxknoit 3a1aueil gBiseTcs co3IaHUE CJIOBapeil OIEHOYHBIX CJIOB U BBIpa-
PKEHUM JIJIsT KOHKPETHBIX IIPeJIMETHBIX 00J1acTeil, IOCKOJIbKY TaKo#l CJI0Baph siB-
JISIeTCsT B 3HAYUTEJILHOM CTEIeHN 3aBUCUMbBIM OT IIPEIMETHON 00JaCTH: HEKOTO-
pbIe OIIEHOUYHbIE BBbIPAXKEHUs YIOTPEOJISIOTCS TOJBKO B KOHKPETHBIX MTPEIMET-
HBIX 00JIACTSIX, JPYTHE ABJSIIOTCS OIEHOUYHBIMHU B OJIHON 00JIACTH ¥ HE sIBJISTIOTCST
OIICHOYHBIMH B JIPYTOIi.

OJIMH U3 9acThIX MOJIXO00B U3BJICUEHUs CJIOBAPSI OIEHOUYHBIX CJIOB JIJIS 3a-
JIAHHOHM 1IpejMeTHO# 00J1acTi COCTOUT B 3aJlaHuK HAOOPa ODIIE3HAUYMMBbIX OIle-
HOYHBIX CJIOB, & 3aTeM IIOMOJHEHHUsI 9TOro HabOpa Ha OCHOBE KOPIIYCa TEKCTOB
[511, 59, 103, 47, 48].

B pa6ore [101] omucana cucrema OPINE, kotopast ciry:kut jijist u3Bjede-
HUsI U3 OT3BIBOB aTpUOYTOB ONMCAHHBIX MPOJYKTOB, a TaKKe OIEHOK II0 HUM.
OPINE Bbiiessier cieyiomnme arpuOyThl IPOJLyKTa: CBOHCTBA IIPOJLyKTa, YaCTH
POJLYKTa, aTPUOYTHI 9acTeil MPOJyKTa, CBSI3aHHbIE CYIITHOCTH, CBOMCTBA, U Ja-
CTH CBsI3aHHBIX cyInHocTeii. Ilpeanonaraercs, aro onenounbie (ppasbl MOSTBIIS-
I0TCsl B HEIIOCPEJICTBEHHOI Osin30ocTi OoT aTpubyToB oO0bekTa. [yisd n3pjiedeHust
OIIEHOYHBIX CJIOB HCIOJIb3yeTcsa 10 mpaBmJi, OCHOBAHHBIX Ha CHHTAKCHYECKOI

CTPYKTYpE MPEJJIOKCHUA:

(M, NP=f) = po—M: (expensive) scanner
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(S=f, P, O) = po=0: lamp has (problems)
(S, P, O=f) = po=P: I (hate) this scanner
(S—=f, P, O) = po—P: program (crashed)

rie M — mopndukarop, NP — umennas rpymma, S — nojexariee, P —
npejukar, O — obbekT, f — npusHak, po — KaHJUJAT B OICHOYHbIE CJIOBA.
Onpejiesienne ceMaHTHIECKON OpueHTaInn CJI0B 6a3upyercs Ha psijie (paKTOPOB,
BKJIIOUasi YIOTPeOJICHUE ¢ COI03aMM, yUeT CJI0BOOOpasoBaHusi, MH(MOPMAIUU O
CHHOHMMaX 1 aHTOHMMax u3 resaypyca WordNet [38].

B pabore [28] paccmarpuBaercst MeTO/I ABTOMATHYECKOTO U3BJICUEHUST Olle-
HOYHBIX CJIOB HA OCHOBE HECKOJbLKHUX KOPIIYCOB TEKCTOB, KOTOPbIE CYIIECTBYIOT
JIJIsT MHOT'HX IIPEJIMETHBIX 00J1acTeil, a UMEeHHO:

® KOPIIYC OT3BIBOB O CYIIHOCTSIX C OIEHKaMU, BPYIHYIO IPOCTABJIEHHBIMHU 110~
TpeOUTEsISIMU,

® KOPIIYC HEHTPAJIbHBIX OMUCAHW CYIITHOCTE, HATIPUMED, CIOXKEThI (DUJIHLMOB,

® HeliTpaJbHbI KOHTPACTHBINA KOPIIYC OOINEe3HAYMMbIX HOBOCTEIA.

/3 ykazaHHBIX KOPIIYCOB M3BJIEKAIOTCS CIIMCKH CJIOB; JJIsl KaXKJIOrO CJIOBa,
PACCUUTBHIBACTCH HADOP CTATHCTUYECKUX XAPAKTEPUCTUK (YACTOTHOCTH, OTHO-
CUTEJIbHBIE JAaCTOTHOCTH MEXKJIy KOPIyCaMu, PasHble KOPPEJSINAN TOsSIBJICHUsT
CJIOBA M TIOJIb30BATEJHLCKON OIEHKH K OT3BIBY ), & TaKXKe YIUThIBAIOTCS JIMHIBY-
cTuieckre (pakTOpbl, HAIIpUMED, HaJU4Ine IIPUCTABOK WM HalllcaHue ¢ 0O0JIb-
1o 6ykBwI. Jlasiee UCIONIB3YIOTCS METOIbI MAITUHHOTO OOYUeHUS JIJIsl TIOJIyUe-
HUST KAYEeCTBEHHOI'O CITUCKA OIEHOYHBIX CJIOB, XapaKTEPHbIX JIJIs JAHHOM 1pe/i-
MEeTHO# 00J1aCTH.

PesyibraT BBIIIAAUT KaK YIOPSAJJIOUYEHHbBINA CIIMCOK CJIOB, PACIIOJIOKEHHbBIX
B TIOPsIJIKE CHUXKEHUsI BEPOSITHOCTH OIIEHOUHOCTH KOHKPETHOI'O CJIOBA, IPeJICKa-
3aHHOIO KjaccupukaTopoM. JaHHbIil MeTO/T He TaeT BO3MOXKHOCTHU IIPOCTABUTH
OIIEHKY TOHAJIbHOCTU CJIOBA, HO COCPEJIOTAUuNBAET BO3MOYXKHbIE OIIEHOUYHbIE CJIOBA
OJIMPKe K HavaJly CIHUCKa, YTO 0DJIerdaeT ux MpoCMOTP KCIePTaMu JiJisi pa3MeT-
KU 110 TOHAJbHOCTH.

Kitaccudukarop jiJist n3BjIedeHusI OIEHOUHBIX CJI0B U3 TAKMX KOPIIYCOB OBLI
0o0yd4eH Ha JIAHHBIX OT3bIBOB O (pUIbMax, a 3areM 00yUeHHas MOJIe/ib ObLia 1pU-
MEHEHa K JIPYIUM 1pejMerHbiM obsactsam. B [28] 6b110 nokaszano, 14ro Mojesb

XOPOIIIO TIEPEHOCUTCs Ha APyTrue npeamerabie obactu. Hanpumep, onenka npu-
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MEHEHHUsI MOJIeJIM B IIPEJIMETHOI 00JiacTH OT3bIBOB O KHHMIaX IIOKa3aJia, 9TO B
IIePBOii THICSYE MOJIYYEHHOIO CIIUCKA COIEPKUTCA Dostee 85% OIEHOUHDBIX CJIOB.

[IpuBejiém puMep HavYaa CIUCKA HPEIII0JIAIaeMbIX OLEHOUYHBIX CJIOB, W3-
BJICUEHHOI'O 110 ONKUCAHHON MOJIEJIH JIJIs TIPEJMETHON 00J1acTh OT3bIBOB O PECTO-

paHaX, C IIPpEeACKa3aHHBIMW BEPOATHOCTAMN NX OLEHOYHOCTU:

HEBKYCHDIT 0.970
Oe3BKYCHbI 0.964
HEYIOTHBI 0.956

HesauMaTeabHbI (0.939
HenpunyK ierubrit 0.937

11apOCHBI 0.924

Heroporinsbiit - 0.919...

B psje nociegHux paboOT yKas3bIBaeTCs, YTO YaCTO B OIEHOYHBIE CJIOBa-
pPHU BKJIIOUAIOT HE TOJBKO CJIOBA, BbIparkKalollue MHEHHUs, HO U CJI0Ba, KOTOPbIe
ACCOIMUPYIOTCS Y YUTATEJIsI ¢ YeM-TO XOPOIIUM WUJIN [IJIOXUM, T.€ MMEIOIIH1e KOH-
HOTAIWMHU, OleHouHbIe accorualiuu [39): ouepedn, Hanoe, npodkra, Gespabomuua
v Jp. (CM., IPUMEp TBUTA: M BCEe-TAKW XKUBasi Ouepe/ih oJieprKalia mobey Ha/l
9JIEKTPOHHO! B cOepbaHKe Ha Jaiike). DTO CBA3AHO C TE€M, 9TO B TEKCTE MOKET
YIOMUHATHCST OTPUIATEIbHBIA WU MOJOXKUTEIbHBIN (PaKT, Ubs OTPHUIATEb-
HOCTH WJIK TOJIOKUTEJSHHOCTD U3BECTHA (HAIPUMED, HOBbIIIeHUE Oe3paboTHIbI,
ouepejib B OaHKe), 6€3 sIBHOIO BbIpayKeHust cobCTBeHHOrO MHeHus [62)]).

JlJ1s1 aBTOMATUYIECKOIO BBISIBJICHHS CJIOB, UMEIOIIUX OTPHUIATeIbHbIC UJIN
IOJIOXKUTEJIbHbIe KOHHOTAIIMK, UCIOJIb3YeTCsI CIelUaIbHbI HAOOP KOHTEKCTOB
BUJIA Oopomuea ¢, npedomepamums, 6opomuvca za u jp. [39)]. [oxoxuit meros
ObL1 uco/b30BaH u B pabore [68] B kauecrBe 0JHONO U3 UCTOUHUKOB JIEKCUKU
B CJIOBape OIEHOYHO# JieKcrKu pycckoro sizbika PyCenTu/lekc.

Jpyroit crocod BbIABJIEHUs CJIOB, UMEIOIIKUX OTPHUIATEIbHBIC WJIU I10JI0-
KUTEJbHBIE KOHHOTAIMH, 0OCyx)jpaercs B pabore [133]. ABropsl 3amernim,
YTO CJI0BA, UMEIONIME KOHHOTAIMU, MPAKTUICCKH HE MOI'YT yIHOTPEOIATbCs €
OIIEHOUYHBIMK CJIOBAMH IIPOTHUBOIIOJIOXKHON HAIIPABJIEHHOCTH. TaK, IPaKTUICCKT

HEBO3MOXKHO CKa3aTh: XOpolias be3padboruiia, nmpeKpacHast MPecTynHOCTh U T.11.



142 Apromarmueckasi 06pabOTKa TEKCTOB U aHAIN3 JAHHBIX

TakuMm 00pa3zoM, MOYXKHO BBIABJIATH KOHHOTAIMU CJIOB, BBIABJIAS pa3HUIA da-
CTOTHOCTH UX BCTPEUYACMOCTHU C MOJOKUTEJbHBIMUA U OTPUIATEILHBIMU OIEHOY-
HBbIMU CJIOBAMH.

O iHUM W3 U3BECTHBIX OJIXOJ/I0B JIjIsT U3BICUCHUST OIIEHOTHBIX CJIOB U3 TEK-
CTOB SIBJISIETCS TIOJIX0J1, Ipeioxkennbiii B pabore [118]. B srom nojxose npeji-
JlaraJjiochb 3a/1aTb HEKOTOPOEe MHOXKECTBO MCXOJAHDIX IO3UTUBHBIX U HErATUBHbBIX
CJIOB, & JIJId OCTAJIbHBIX CJIOB HACUYUTBHIBATH COBMECTHYIO BCTPEYaEMOCTH C 3a-
JIAHHBIMU [IO3UTUBHBIMU U HEMATUBHBIMU cjioBaMu. [ljist OlleHKY O1eHOYHON OpU-
entain 0B (SO) BbLIO MPEIOKEHO KCIOJIBL30BATh (DOPMYJLY TOTOYETHOI

B3auMHuoit uadopmarmu PMI ciejytonmm obpaszom:
SO(w) = PMI(w, Pos) — PMI(w, Neg). (1)
[Toroueunast B3auMuast nHGOPMAIM OMPEJIENIAETCS CJIELYIONUM 00pa30M:

PMI(w;, w;) = log M, (2)
p(wi)p(w;)
e p(w;) — 9T0 BEPOSTHOCTH BCTPETUTH CJIOBO B KOPITYCe, OOBITHO BBIUUC/ISETCSI
KaK OTHOINEHHE KOJMYECTBA BXOXKJCHUN coBa p(w;) K OOIMEMY KOJIUIECTBY
CJIOB B KOpITyce.

Cy1ecTBeHHO# TTPOOJIEMOIT 9TOTO TTPOCTOIO METOJIa, SIBJIsIIACH HEOOXO/IH-
MOCTH 3aJIaHUsT NCXOIHOTO MHOYKECTBA, MO3UTUBHBIX W HETATUBHBIX CJIOB, & TaK-
»Ke HeoOXOIUMOCTE cOopa 00bLEMHO TEKCTOBOM KoJeKInn. B nangbaeiiem oka-
3aJI0Ch, YTO JIAHHBIA METOJ XOPOIIO TTPUMEHUM JIJisi U3BJICUYECHUS OINEHOTHBIX
CJIOB U BbIpaxkeHnuii uz cooduienuit Teurrepa. I1pu arom camu coobienust Jier-
KO cobpaTrh B OOJIBITIOM KoJsimdecTBe, noJib3ysich API Teurrepa. Kpome Toro, ne
HY>KHO 3a/[aBaTh MHOYKECTBA UCXOIHBIX OIIEHOTHBIX CJIOB, MTOCKOJIBKY B KAYECTBE
TAKUX CJIOB UCIOJIB3YIOTCSA MO3UTUBHDBIE W HETATUBHBIE XIITETW U SMOTUKOHBI,
POCTABJECHHBIE CAMUMH TOJB30BATEIIMEU. VI3BECTHO, UTO ONEHOYHAs] OpHUEH-
Tals Xourera (1M SMOTUKOHA) JIaJIeKO He BCerjia COOTBETCTBYET OIEHOYHOI
OPUEHTAIH COODIIEHNST, KOTOPOMY TOT X3IITer (IMOTHKOH ) MPUITHCAH, OJIHAKO
B IEJIOM TaKWe JaHHbIe MOXKHO HCOJIK30BaTh BrosHe addextusho [80]. Takoit

JKe TIOJIXOJT JIJTsl PYCCKOTO sI3biKa omucan B paborax |8, 9.
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B pab6ote [108] Te xke camble jaHHBIC UCTIONB3YIOTCS JIJIs U3BJICUCHUS OI[e-
HOUHBIX CJIOB U BBIPaXKEHUI MOCPEJCTBOM O0OyUeHHsI KaacCu(pUKAIIUK TBUTOB
kiaaccudukaropom SVM. [Ipu 970M SMOTUKOHBI U XIUITEI'M UCHOJIL3YIOTCSH KAK
pa3MerKa TBUTOB Ha MO3UTHBHBIE W HETATUBHBIC. DTa PA3METKA, KAK YK€ yKa-
3bIBAJIOCH BBIIIIE, SIBJISIETCsI OU€Hb HECOBEPIEHHOH, 0HAKO 00hbeM 0DydJaromei
KOJIJIEKITMH II03BOJIsIeT BCe-TaKu 00ydaThb aBTOMaTHYECKHE KJIACCU(PUKATOPDI
XOpoTIero Kadecrsa (Taxoit moaxos HasbiBaercs distant supervision [77), 43]).

B kauecrse npusHakos kjaccudukainuu B yuomsinyToii pabore [108] pac-
CMATPUBAIOTCS OTJEJbHBIE CJIOBa W OMIpaMMbl. 3aTeM MOJIyIeHHbIE BHYTPHU
KJIaCCHPUKATOPa BECA W KarXkKJOr0 CJIOBA WM OWTpaMMBbI, PacCMaTpPUBAIOTCS
KaK UX OlleHOYHbIe Beca. [loyueHHblil cjioBapb aBTOPhI KCIIOJIb3YIOT B KAUECTBE
IIPU3HAKOB JIJIsI BBIIIOJHEHNS 3aJaHIi 110 aHAJU3Y TOHAJILHOCTU COODIEHM CO-
IMAJIbHBIX ceTell Ha JlaHHbIX TecTupoBanuit Semeval-2013, 2014 u nmoka3bBaOT
yilydIleHne PesysibraToB 1o cpasHenuio ¢ pesyibraramu [80]. B pabore [122]
B IIOXOXKeil 3ajlaue M3BJIEUCHUs OIEHOYHBIX CJIOB U3 coobinenuit TBurrepa nc-

IIOJIb3YyE€TCsA HeﬁpOHHaH CETh.

4.3.3 CiaoBapu OIEeHOYHOIl JIEKCUKHA JIJid PYCCKOTO S3bIKa

CaoBaps ProductSentiRus. B pa6ore [29] onuchiBaercsi mojixo/ K aBro-
MATHIECKOMY CO3JIaHUIO CJIOBapsi OTEHOYHOH JIEKCHKH B ODJIACTH TOBApOB 1
yeayr juist pycckoro a3bika ProductSentiRus. Crnosaps ProductSentiRus 6v11
1I0JIyYeH [PUMEHEHUeM 00YUeHHOI MOJIeJIM U3 paHee yIoMsiHyTo# paborbl [28)]
K HabOpaM OT3BIBOB B HECKOJBKHUX MPEJMETHBIX 00J1acTsiX: (PUJbMbI, KHUTH,
Urpbl, 1UudpoBbie KaMepbl 1 MOOUJbHBIE TesedoHbl. [y mojydenus crmcka
OIEHOYHBIX CJIOB, MOJE3HBIX JIJIsT PAOOTHI B PA3HBIX MPEIMETHBIX 00J1aCTsIX, ObI-
J1a HKCIEePUMEHTaIbHO BbhiOpaHa (hopMy/ia KOMOMHUPOBAHUS CIINCKOB, KOTOPast
YUUTBIBAET PAKTOPbI IIPUCYTCTBU CJIOBA BO BCEX IIPEJIMETHBIX 00J1aCTSIX, 03U~
WO CJIOBA B CITMCKE KAXKJI0# MPEIMETHON 00JIaCTH ¥ BEPOSITHOCTH ONEHOUYHOCTH
9TOrO CJIOBA, MPEICKA3AHHYIO KJIaCCU(PUKATOPOM.

CrioBapb MpeJIcTaBIeH KaK CIIMCOK 5 THICAY CJIOB, YIOPSIOYEHHBIX 110 Mepe
CHMZKEHUST BBIYMCJICHHON BEPOSITHOCTH KX OIEHOYHOCTH O€3 YKA3aHUsI TO3UTHB-
HOM 1JIM HEraTUuBHON TOHAJILHOCTU. TOUHOCTH OIEHOYHBIX CJIOB B IIEPBOI ThiCsde

CJIOBa crmcka cocrapisieT bosee 91%.
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HauboJsiee BepoATHBIME OIEHOYHBLIMU cjloBaMu B crmcke ProductSentiRus

ABJIAIOTCA:

oecmomobnprii  0.963
HeBHATHDBIN 0.953
ornuyHenmun  0.935

obasennniii  0.933

06e3yMHO 0.924
HETIOHATHO 0.921
HETTPUATHO 0.920
OTBpaTHBI 0.920
HEXKHBI 0.916

BI/L[LHO7 9TO HECMOTPsA Ha TO, YTO CJIOBa M3BJIEKAJIUCDH IIO CIICIHNAJIU3IHUPO-
BaHHBIM OT3blBaM, B BEPXY CIIMCKa PaCIIOJIO2KEHDbI o6meyH0Tpe6HTeﬂbe1e olne-

HOYHbIE CJIOBa, HE UMEIoINe ITPUBA3SKN K KOHKPETHBIM IIPpEAMETHDBIM 00/1aCTSIM.

CaoBapp PyCenruJlekc. Ilo csoeit crpykrype Jiekcukon PyCentu/lekc
npejcTaBiser coboi yropsiloueHHb 1m0 aJgdaBUTy CIUCOK CJIOB U BbIParKe-
auit. OH COIEPIKUT CIEIYIONNE THITHI PYCCKOSI3BIUHBIX CJI0B, 3HAUEHNST KOTOPHIX
CBSI3aHDBI C TOHAJHHOCTDHIO:

e CJI0Ba (BBIPAYKEHUSI) JINTEPATYPHOTO PYCCKOTO SI3bIKA, JIJIST KOTOPBIX XOTSI
ObI OJIHO 3HAYEHKE UMEET OIEHOYHbBIN KOMIIOHEHT, 4TO O3HAYAET, UYTO CJIOBO B
9TOM 3HAYEHUN JMOO SIBHO BbIPparKaeT OTHOIIEHHE K 00CY»KIaeMOMY 00beK-
Ty (OTJIMYHBII), KOO MEePeIAeTCs TIepe3 BhIPaXKaeMyto SMOIHUI0 (IPYCTHO);

e cji0Ba (BBbIpaXKeHUsi), He TEPEeIAIOINIIe OINEHOTHOE OTHOIICHUS aBTOPA, HO
MMEIOIIHE MOJOKUTENbHYIO WK OTPUTIATEIbHYI0 KoHHOTAIWO [39)], HAMpH-
Mep, beapabomunya, meppopuam, 60A3Hb, CNAM U JIP.;

® CJICHTOBBIE W pyTraTe/ibHbIe CJI0Ba 13 TBUTTEPA.

Bcee siekcuueckue enuauiipl, onucannble B PyCenru/leke, n ux 3nadyeHus,
pPacCMaTPUBAIOTCS ¢ TPEX TOUEK 3peHusi. Bo-TepBbIX, YKA3LIBAETCS MOJSIPHOCTD
CJI0BA: IIO3UTUBHASL, HEPATUBHAS WK HEATPAJIbHAS; BOSMOXKHO TAKXKE IIPUIKCHI-
BaHue map nojsipHocTeii. Bo-BTOPBIX, IPOCTABISIETCSI UCTOYHUK TOHAJIHHOCTH:

MpsAMO BbIPpazKE€HHasA OICHKA, IMOINA NJIN KOHHOTAIIUA.
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B-rperbux, 1npejicraBieHbl TOHAJbHBIC PA3JIUInsd MEXK /1y 3HAUCHUSIMHI MHO-
rO3HAYHOrO cjioBa. Ecin Bce 3HaUEHUs] MHOIO3HAYHOI'O CJIOBA, UMEIOT OJIHY U
Ty K€ TOHAJBLHOCTb BO BCEX 3HAYEHUSIX, TO YKA3BIBACTCSI IIPOCTO TOHAJIBHOCTH
cioBa. Ecim cioBo mMmeer pasimdHbie XapaKTEPUCTUKK TOHAJHHOCTH B CBOWX
Pa3HbIX 3HAYEHUSTX, TO OMUCHIBAIOTCS OCOOEHHOCTH KarXKJI0ro 3HadeHus. [liist
UJIeHTU(DUKAIMN 3HAUCHUN YCTAaHABJIMBACTCA CChLIKA Ha IOHATH:S Te3aypyca
pycckoro spika PyTed!] [65],

ITpu noaroroske ciosapst PyCenru/leke Ob110 3aMedeHO, 9TO B PYyCCKOM
SI3BIKE MMEETCsl 3HATMMOE KOJMIECTBO MHOTO3HATHBIX CJIOB, KOTOPHIE BO BCEX
CcBOVX 3a(DUKCUPOBAHHBIX B TE3ayPyCe 3HAUCHUSIX UMEIOT OJIHY M TY YK€ TOHAJIb-
HOCTH (HApUMED,2pAsHoii). Il09TOMy Takie MHOTO3HATHBIE CJIOBA HE PACITHCHI-
BaIOTCsl MOJIPOOHO TI0 3HAUEHUSAM, UM YKA3bIBAETCA 00Iasd TOHAJILHOCTL CJIOBA.
Takum 00pa3oM, 3HAUEHUs] TAKUX CJIOB B Te3aypyce MOIYT IOMOJHSATHCS, HO
TOHAJILHOCTH Y HUX Y Ke MPHUITHCAHA.

CaoBapb PyCenTu/lekc xpaHuUTCs B IPOCTOM TEKCTOBOM (popMare, 110,100~
HoM dopmatry ciosaps MPQA [128]. Kaxoit epunure cioBapst, KoTopasi Mo-
’KeT OBITh CJIOBOM, CJIOBOCOUETAHMEM WJIN JIEKCUIECKOH enHuIei (T. e. mapoit
caoBo-tonsitue resaypyca PyTes) npunmceiBaiorcs coejyionyue arpubyThi:

® CJIOBO W (ppa3sa,

® JaCTh peuH,

® CJIOBO W (ppaza, B KOTOPOil KaXKJ0€ CJI0BO CTOUT B JIEMMATH3UPOBAHHON
dopme, 4T0 HEOOXOUMO JIJisi CcolloCTaB/eHUs (PPa3 ¢ TEKCTaMu, B KOTOPbIX
dpasza MOXKeT CTOSITH B PA3HBIX CJIOBOM3MEHUTEIHLHBIX (DOpMaX,

® TOHAJTBHOCTH. TOHAJIBHOCTH MOXKET ObITh MO3UTHBHAas (positive), Hera-

TuBHas (negative), wueiirpanbHas (neutral) wim sBoitHasi, Hampumep,

positive/negative. B mociegaem ciaydae Takast OTMETKA O3HATAET, ITO CJIO-

BO (paza) 06bIYHO yroTpebIsieTcsi ¢ KaKo#W-TO OIEHKOMH, HO 9Ta OleHKa B

3HAYNTEJILHON CTENeHW 3aBUCUT OT KOHTEKCTa yIoTpeOIeHusT CIOBA;

® UCTOYHWK TOHAJILHOCTHU (SIBHO BBIDAXKCHHAsSI OICHKA, HMOIHs, WK (DAKT);
® OTCBUIKM K IOHATHSM Te3aypyca PyTes mis 3HadeHuit Tex cjioB, KOTOPbIE

UMEIOT Pa3/IndaloNiyiocss TOHAJbHOCTh B PasHbIx 3HadeHusix. st aroro

MMPOU3BOJUTCA YKa3aHMEC Ha MMA COOTBETCTBYIOIIECI'O IIOHATHUA B TE3ayPY-

"http://www.labinform.ru/pub/ruthes/index.htm
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ce. OTMeTuM, UTO B TaKMX CJIydasX OINKUCHIBAETCHA TOHAJHLHOCTDH JIJIs BCEX

3HAYECHUT MHOTO3HAYHOTO CJIOBA.
Hanpumep, cjioBo npecnvili umeeT Tpu pas3judHbIX 3HaUYeHust B Tesaypyce Py-
Tes. JIpa u3 Hux (3HaquHe KaK 0€36KYCHLIT 0 ede N 3HaTeHne Heunmepecm)mj)
MMEIOT HeraTUBHYIO TOHAJBHOCTD. EIlle 0/THO 3HaUeHne CJI0Ba, CBA3aHHOE C IIPec-
HOII BOJIOH, MMeeT MO3UTUBHYIO KOHHOTAIIMIO, IOCKOJLKY OOJajgaHKe IPeCcHOi
BOJIOW — 3TO XOPOIIIO, €€ UCTOLICHUE — 3TO IIJIOXO U T.11.

Takum obpazoMm, onucanre 3HAYECHUN CJIOBA NPECHbL BBHITJIAJIUT CJIEJLYIO-
M obpazom (MeTKI/I B KaBbIYKax COOTBETCTBYIOT UMEHAM TIOHATUI B Te3ay-

pyce PyTes):

npecusrii, Adj, mpecubrii, negative, emotion, < HEBKYCHBI»
npecusiit, Adj, npecusiit, negative, opinion, < HEUHTEPECHBII1»
npecubiii, Adj, mpecunrii, positive, fact, «<IIPECHAA BOJA»

[pyroe omeHovYHOe PYCCKOEe CJIOBO 2pA3HbL( MMEET JBa 3HAUYEHWS B Te3a-
ypyce PyTes, vo ono onucoiBaercst B PyCentn/leke 6e3 cChlIOK Ha 3HAYEHWUH,

ITOCKOJIBKY 00a 9TUX 3HAUCHUS SBJIAIOTCS HEraTUBHBIMMU:
rpa3ubiii, Adj, rps3mbii, negative, opinion.

CrioBa-KaHIMIaTHl Ha BKJIOUYEHNE B JIGKCUKOH OBIIM M3BJIEUEHBI aBTOMa-
Trdecku. [lajee SKCIepTh-TUHIBACTH aHAJU3UPOBAJIN YIIOTpebIeHne KaxK I0TO
CJIOBa B COBPEMEHHBIX HOBOCTHBIX TeKCTaX. HOBOCTHBIE TEKCTHI BHIOPAHbI MTOTO-
MY, YTO OHM &/IpECOBaHbl MAKCUMaJbHON ayJIMTOPUU COBPEMEHHbBIX PYCCKOA3bIY-
HBIX JIIOJIE W TI0O3TOMY B CPeJIHEM MepejaloT HOPMY COBPEMEHHOI'0 PYCCKOTO
A3bIKA.

Hampumep, npu anamuse cioBa axkypamucm (akkypamuoldl 4eso6ex )
HEKOTOPBIM SKCIEpTaM KazaJjoch, 9TO YIOTpeOJIeHNe 3TOrO CJIOBa, HECET Hera-
TuBHYIO oleHky. Ho npoana/jimzaupoBaHHble KOHTEKCTHI yHOTPEOJIEHUS ITOIO

CJIOBa T0Ka3aJiu, YTO OIleHKa CKopee TO3UTHBHas, HallpuMep:

Cmpazoswuku 3ansamam wmpad 36 Omcymemeue ckudor 600UMENAM-
axrkypamucmam (Bectu-OM 29.10.2015);

HTamapdun: Imo unmerruzenmueduwuil veroser, Komopoil noxasan cebs

c nepevir dneti ceoez2o obyuenus. Axxypamucm 6o ecem, 6 odesicde, 8 nosede-
nuu (Crnopr FM, 13.10.2015).
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Crnosapp PyCenru/lekc omy6mukosamn|

CaoBaps Linis-crowd. Ciosaps Linis-Crowd |1, 52| cosnasascs nis anasu-
34 TOHAJILHOCTH TEKCTOB CONMAJBHBLIX ceTeil. JIysi co3manus cioBaps CHaYaJIa,
13 HECKOJILKIX PECYypPCOB ObLINM COOpAHBI CIOBA-KAHIUJATHI, BKIIOUASL:
e nanboJjiee YaCTOTHDLIC IPUJIArATEILHBIC PYCCKOTO S3bIKA, YIOTPeO/IseMble B
TEKCTaX CONMAILHBIX CETei,
e 0Opa30BaHHBIC OT OTOOPAHHBIX NPUJIATATEILHBIX HAPEUUSI,
e ciioBapb ProductSentiRus [29], usz koroporo 6buin BeIGpaHbI CJI0Ba, 110/1XO0-
JAIIFe sl aHAIM3a, COOOIMICHUI B CONUAJBHLIX CETSIX U JIp.
HaJjiee ObL1a TPOM3BEICHA, KOHTEKCTHAS OICHKa TOHAJILHOCTH COOPAHHBIX CJIOB,
a TAK>Ke TEKCTOB, B KOTOPLIX OHU yTIOTPEOJISIINCE, METOJIOM KPayJCOPCUHTA, TIO
1KaJse oT —2 (CHJIbHO HETaTUBHBIH) 710 +2 (CHabHO mo3uTHBHBI ). Onenkn pas-
JUYHBIX PA3METUYNKOB yCPEIHSJINCH. B HacTosmee BpeMsl pe3yabTaThl PA3METKH

CJIOB M TEKCTOB OI1yOJIMKOBAHbI.

Bompochl cozmanusa cioBapeil ONEHOYHOM JIEKCUKH JIJIT PYCCKOTO sA3bIKa

obcyxmatorest Takxke B paborax [53), 109, 41l [79, 110].

4.4 AmHaaIn3 TOHAJLHOCTH JOKYMEHTOB B II€JIOM

ABToMaTHUECKNIT aHAJIM3 TOHAJIBHOCTU OCYIIECTBJISIETCS ¢ IOMOIIBIO CJIe-
JYIOIIMX OCHOBHBIX JIBYX THIOB 110j1x0108 [63 97]: nojxo/p1, ocHoBaHHbIe Ha
CJIOBAPSIX W MPaBUIax (MHKEHEPHO-JIMHTBHCTHIECKIH TTOXOM), W TTOJXOJIb Ha
OCHOBE MAIIIMHHOTO OOYUEeHHSI.

MeTo/ibI, OCHOBAHHBIE Ha CJOBApSIX U MPABUIAX, 3aKJIIOYAIOTCS B HCIOJb-
30BaHMUM CIENUaJIbHO CO3/aBaeMbIX CJOBapeil OIEHOYHBIX CJIOB W BbIPaKeHUi
Y TIPUMEHEHNN JIMHTBUCTUIECKUX MPABUJI, C TTOMOIIHIO KOTOPHIX YUNTHIBAECTCS
KOHTEKCT YIIOTPeOJIeHUs CJIOB.

MeTo/ibl MaIIMHHOTO OOyU€HHUsI, UCIOJIb3yeMble JIJIsi CHCTEM aBTOMAaTHUe-
CKOI'0 aHAJIM3a TOHAJLHOCTHU, JIEJIATCA Ha JBa TUIA: METOJ MAIIMHHOIO 00yUe-
HUS C YIUTEJIEM U METO/bl MAIIMHHOI'O 00y YeHust 0e3 yuUuTeis Wik ¢ YaCTUIHBIM

o0y JeHneM.

http://www.labinform.ru/pub/rusentilex/index.htm
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Meros, MammHHOrO OOyYeHUS C YIUTEJIEeM COCTOUT B TOM, UTO CHCTEMA
«00ydJaeTcsd» Ha KOJJIEKIIUHA Pa3MEYEHHBIX TEKCTOB, ¢ KOTOPBIMU aHAJM3UPYe-
MBIl TEKCT CPaABHUBAETCs Ha lpejiMeT OJIM30CTH K HEKOTOPOMY KJjaccy. B 3a-
BUCUMOCTH OT 3aJla4¥ MOT'YT ObITh BbIOpaHbl Pa3Hble AJIOPUTMbI KJACCUMU-
Kalluy, pa3Hble TTPU3HAKKU TTPEJCTABICHUs] TEKCTa, PasHble CIOCODbI TMoJjCcCUeTa
BECOB IIPU3HAKOB.

OTMeTuM Tak»Ke, YTO B HACTOSAIIEE BPEMsI TPEJIJIOXKEHBI TTOIX0/TbI, KOTOPBIE
MHTEIPUPYIOT UMEIOIINECst CJI0BAPH OIEHOYHOM JICKCUKH (KaK CO3/[aHHbIE BPY u-
HY0, TaK W MOPOXKJICHHbIE ABTOMATUYECKH) B METOJbl MAIIUHHOTO O0YydeHMsl

IR0, [10].

4.4.1 AmnaJun3 TOHAJBLHOCTH HA OCHOBE cJjioBapeii m mpa-

B1M1J1

[Ipu mpumenennu WHKEHEPHO-JTUHTBUCTUIECKOTO TOJXO0/Ia CHAYAIA JI0JI-
JKeH ObITh COCTaBJIEH CJOBAPb OIEHOUYHBIX CJIOB M BbIPAXKEHUN, B KOTOPOM
KasKJION €JIMHUIIEe CJIOBaps JIOJIKHA, ObITH IPUIIKCAHA allpUOpHas OIeHKa, TO-
HaJibHOCTH. VlcTOUHUKAMM CJIOBAPST MOTYT CJIYKUTh:

— CYIIECTBYIOIIUE CJIOBAPU OIEHOYHON JIEKCHKH (OOIIHe WU CIeaHHbIe
JUIsT IPYTUX TPEJIMETHBIX 00JTacTeil), KOTOPbIe MOYKHO aBTOMATH3UPOBAHHO CO-
IIOCTABUTH C UMEIOIIUMCS KOPILYCOM TEKCTOB U OTOOPATh OTHOCHIILYIOCH K JIaH-
HO¥ 1peJIMETHON 00J1aCcTH JIEKCUKY,

— aBTOMAaTHU3UPOBaHHasg 0OpabOTKa UMEIOIIETOC KOPITYCa TEKCTOB JIJIs OT-
O6opa OIEHOYHOI JIEKCUKH,

— aBTOMATH3WPOBAHHBIN TTePEBO OOIMNUX WU CHEIUAJU3NPOBAHHBIX CJIO-
Bapeil OIEHOYHON JIEKCUKHU C JIPYT'UX A3BIKOB,

— 9KCIEPTHBII MPOCMOTP UMEIOIINUXCS TEKCTOB U IIOITOJIHEHNE CJI0Baps Olle-
HOYHOI JIEKCUKHU BPYUIHYIO.

Hamee anaqusupyeMblil TEKCT COMOCTABJISIETCS ¢ UMEIOUMCS CJIOBAPEM.
ToHaJIbHOCTH TEKCTa CKJIAJIbIBAETCH U3 TOHAJBLHOCTU HPEJJIOKEHUH, a TOHAJ b-
HOCTb IPEJIJIOXKEHU I — U3 TOHAJBHOCTH CJIOB. TaK»Ke MOTYT IIPUMEHSITHCS JIMHT -

BUCTHUYECKUE IIPpaBUJIa, C TOMOIIBIO KOTOPbLIX YINUTBIBACTCA KOHTEKCT yHOTpe6—
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JIEHHs CJIOB: HaJIMYHME B IIPEJJIOYKEHUU OTPUIAHUIL, CJIOB, YCUJIMBAIONIUX HJIN
HMOHIMKAIOIINX TOHAJHLHOCTH COCEJTHUX CJIOB, U JIPyTHe,

PaccMOTpUM HECKOJIBKO [IPUMEPOB CO3JAHUSI CJIOBAPEil B PA3HbBIX IIPOEK-
Tax.

st cozpanust Tonajbroro cyioapsi [114] us kopiyca, Koropbiit Obi1 B3sT
7uist pa3paboTku cucreMbl (Kosieknust u3 400 TeKCTOB OT3bIBOB O KHUTAX, aBTO-
MOOMJISIX, KOMIIbIOTEepaX, KyXOHHO# yTBapHu, OTeNsAX, (pUjibMaxX, My3bIKe 1 TeJie-
donax, pazMedeHHbIX MOJb30BATE/SIME, 110 50 OT3bIBOB HA KaXKJIYI0 TEMATUKY
(25 mo3UTUBHBIX U 25 HEraTUBHBIX), Bcero 279 761 csioB) GbuIM U3BJICUEHBI BCE
npuiararesbabie. OHM ObLIN pa3zMedeHbl BPYUIHYIO 1O TKajae OT —H 10 +5 B
3aBUCUMOCTH OT TOHAJLHOCTH, IJie olleHKa () IpucBauBaJiach HeRTPaJIbHBIM CJI0-
BaM, KOTOPBIE NCKJIIOYAJNCh U3 cjioBaps. CJoBa ONEHUBAJIKUCH 110 UX TOHAJIbLHO-
CTU BHE KOHTEKCTa. Bcero cjoBaphb npujiarare/ibHbIX cocTaBuil 2252 cjiosa.

Tak:ke ObUIN CO3/IAHBI OTJEJBHBIE CJIOBAPH CYIIECTBUTEIbHBIX (1142 ciio-
Ba), iarosos (903 csosa) u napednii (745 ¢0B), KOTOpBIE OLLIN pa3MeveHbl
110 Toit ke mmikaJe. JJisi co3manus 3TUX cjaoBapeil ObLIN MCIIOJB30BaHbl TaKXKe
BbIOOpKa u3 100 TekcroB m3 2000 oT3bIBOB 0 (buIbMaxX U MO3UTUBHBLIE U Hera-
TUBHBIE CJI0Ba n3 cioapst General Inquirer. ABTOpBI cucTeMbl OTMEUAIOT, UTO
3T0 00ECIeUrI0 HEKOTOPbIi HGaaHC MeXK /Iy CJOBaMU DasHbIX CTHJIEH (B OT3bi-
Bax HUCIOJIb3yeTcs HedpopMaJibHbIi sA3bIK, General Inquirer npejcrapisier 6oJiee
HOPMATIBHYIO JIEKCHUKY ).

B cucreme [7] jyist cozyanusi ciioBapsi Oblil UCIOJIB30BAH KOPILYC TEKCTOB
CMU, crenumajibHO CO3JI@HHBIN Ha OCHOBE MH(OPMAIMOHHBIX PYCCKOS3bITHBIX
noprajoB Uarepuera. Kopmyc conepxkaJii okosio 100 MiiH. cioBoyoTpedIeHui.
Ob6muit cioBapb, HacunTbiBaommit 6osee 15000 e 1nHUIT, COCTOS U3 TAKUX {a-
cTeil, KaK CyIecTBUTEbHbBIE, [JIar0JIbl, IPUIaraTelbHble, Hapeuns, IJIaroJbHble
1 HerjiarojibHbie Kostokanuu. 1loj KostokalusiMu B JlaHHON paboTe MmoHuMa-
JINCH JIIOOBIE YCTORIMBBIE U JIOCTATOTHO YaCTO BCTPEUAIOIINECsS COUETAHNUST CJIOB,
KaK C MINOMATHIECKUM 3HAUEHNEM, TaK U C HEMIUOMATHIECKIM.

Bce einHUIBI CI0Bapsi pa3MevyaJich BPYIHYIO U BKJIIOYAJIN TOJBKO €JIUHNI-
1[bI, HECYIIIe TOHAJBLHOCTD WK yeuuBatolnue ee. CioBa, TOHAJIHLHOCTb KOTOPBIX

3aBUCUT OT TEMATUKHN TEKCTa, Pa3MC€iaJIMCb COI'JIACHO TOMY, B KaKO#l TOHaAJIbHO-
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cTy oHM vaile ynorpebssaorcs B kopiyce CMU. TonabHOCTD IPUIIACHIBAJIACH

CJIOBAM U BBIpaXKeHUsIM 110 OUHAPHOIT 1TKase (MO3UTHB/HEraTuB).

Jlisi BBIMHCJICHUS] TOHAJbHOCTH BBICKA3BbIBAHHUS MJIM JOKYMEHTa HEODXO-
JINMO UCIOJIL30BaHUE MPABUJI, KOTOPbIE CYMMUPYIOT WK MOIUMDUIUPYIOT TO-
HAJIbHOCTH MCXOJHBIX CJIOB B 3aBUCUMOCTH OT KOHTEKCTA.

Haubosiee n3BecTHBIMEU TIpaBUIAMU, IPUMEHSIEMbIMU B CUCTEMAaX aHAJIN3a,

TOHAJIbHOCTH TEKCTOB, ABJIAIOTCA CJICAYIOIHNE:

® IDUMEHEHUE CJIOB-OIIEPATOPOB, YCUJIMBAIOIMX UCXOJHYIO OLEHKY OLECHOY-
HOPO csioBa (0%end) WM MEHSIOIMX OIEHKY Ha IIPOTHBONOJIOKHYIO (He,
nem),

® CyMMUPOBAHUE ONECHOK CJIOB, BXOJIAINIMX B COCTAB BbICKA3BIBAHUS WJIH TEK-
cra,

® BLICTABJICHME HEIaTHMBHOH OLEHKM JIJIsi CJOBOCOYETAHUs, B KOTOPOM YIIO-

TpebJIeHO XOTst Obl OJIHO HeraTuBHOE Bbipaxkenue [58) 4].

B pabore [114] onmcana u mporecTupoBaHa CHCTEMA MTPABUI JJIsT CHCTEMBbI
AHAJIM3a TOHAJILHOCTH TEKCTOB (OT3bIBbI) HA aHIVIMHCKOM si3bike. B uacrHocry,
B 9TOI paboTe ONUCHIBAIOTCS TPABUJIA, B PE3yJbTarTe JEHCTBUS KOTOPHIX TO-
HAJBHOCTD CJIOB, HAXOJISIINXCST B OJIHON KJlay3e ¢ MapKepaMy nppeaJsmca (CJIoB,
SIBJISTFOIIUXCS MHJIMKATOPAMHU CUTYaIUil, KOTOpPbIEe He IIPUHAJJIEXKAT K [IPOU30-
IIEJTITUM WJTH TPOUCKOJISIIIM B DEAJIbHOM JIefiCTBUTEIBHOCT] ), HE TPUHUMACTCSI
BO BHUMaHKe. CIMCOK TaKUX MapPKEPOB BKJIIOYAET MOJAJIbHbBIE IJIATOJIbI, WHU-
KATOPbI YCJIOBHOTO HAaKJIOHEHUst (if ), TaKue CJI0Ba ¢ HEraTUBHOMN TOJISIPHOCTHIO,
Kak any, anything, Hekoropbie ryarosbl (HampumMep, ezpect udoubt), BOIpPOCHI
1 CJIOBA, 3aKJIFOUEHHbIE B KABBIUKHU.

B pa6ore [84] uccnemyercst moxo K yuIydIeHno aHATI3a YCIOBHBIX MPe/I-
Jgoxennit tunia, Eeau y xozo-mo ecmv nadestchwvili asmomobusv, mo A 6vl Ky-
NUA €20, HEKOTOPBIE M3 KOTOPBIX JlaXKe MPU HAJUINN SBHBIX OIEHOUYHBIX CJIOB
HEe HeCyT HUKAKOI OIEHKHU II0 OTHOIIEHUIO K KaKUM-JI100 cymHocTsaMm. s or-
JINUEHUS YCJIOBHBIX MPEJIOXKEHNH ¢ TOHAJILHOCTBIO U 0O€3 Hee B JlaHHO# pabore
LPEJJIAraeTCs M0JIX0)I MAIIMHHOIO ODYYEeHMS ¢ yIUTEJIEM Ha OCHOBE Psijla JIMHD-
BUCTUYIECKUX U IMO3UIMOHHBIX PU3HAKOB, HAJIMIUE CIYKEOHDBIX CJIOB, PACIIOJIO-

KEHUWs OIEHOYHBIX CJIOB B IPEJAJIOZKEHNUW W T.II.
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B pa6ore 87| ucrnosb3yercs 1mects mpaBusl KOMIO3UIUE OIEHOK JIJTsT OTIpe-
JleJIeHNsT TOHAJIbHOCTH: KOHBEPCHSI TOHAJILHOCTH, arperaiusi, pacipocTpaHeHne,
JIOMUHAPOBAHUE, HEHTpaJIn3alust 1 MHTEHCU(DUKALIMSA,

Kownsepcus — 3T0 TpUMEHEHHWE OTPUIAHUI M IIePEeBOJl B INPOTHBOIIO-
JIOXKHYIO TOHAJIHHOCTh. A2pezauyus TpUMEHSIeTCs JJIsl CHHTAKCUIECKUX TPYIIIT
BIJIA IIPUJIAraTeIbHOE-CYIIeCTBUTEIbHOE, CYIECTBUTE/IbHOE-CYINEeCTBUTEIbHOE,
Hapedre-IpuaaraTeJbHoe, Hapeune-TIyIaroj, UMeIX TPOTUBOIOJOXKHYIO TO-
HAJBHOCTb, Hanpumep, beautiful fight (npexpacnas 6umea). B rakom ciyuae,

910i1 hpase NPUNKUCHIBACTCS JIOMUHUPYIOIIAs TOHAJLHOCTH MOjuduKaTopa:
POS(‘beautiful’) & NEG(‘fight’) = POS(‘beautiful fight’).
[IpaBusio pacnpocmpanenus TPUMEHSETCs, KOTJIA B MPEJIOKCHUU YIIO-
TPEOJIAETCST TIIAr0J PACIPOCTPAHEHUS I TICPeTatn:
PROP-POS(‘to admire’) & ‘his behavior’ = POS(‘his behavior’);
‘Mr. X" & TRANS(‘supports’) & NEG(‘crime business’) = NEG(‘Mr. X').

[IpaBuiio domuruposarus 3aKII0IAETCSI B TOM, UTO €CJIH MOJSIPHOCTH IJa-

roJia 1 ero 00beKTa PasMiHbl, TO OJAPHOCTD MIAr0Ja TPeodJIaiaeT:
NEG(‘to deceive’) & POS(‘hopes’) = NEG(‘to deceive hopes’));

Eciin B ciioxuoM npejyiokennn (ppasbl COEJMHEHBI COI030M «HO», TO TO-
HAJILHOCTh BTOPO# 4aCTH NPEJJIOKEeHNsT JIOMUHIPYeT:

NEG (‘It was hard to climb a mountain all night long’), Ho POS(‘a magnifi-
cent view rewarded the traveler at the morning’) = POS(npenoxenne))

[IpaBuio uetimpasusauyuy, TPUMEHSIETCsI, KOIJa IPEeJI0T-MOIU(MUKATOD

WJIA OTIEPATOP YCJIOBUSI OTHOCUTCS K TOHAJILHOMY BbIPAXKEHUIO:
‘despite’ & NEG(‘worries’) = NEUT(‘despite worries’).
[IpaBuso unmencugurayuu yCHIMBACT WK OCIAOJAECT BEC TOHATHHOCTH:
Pos_score(‘happy’) < Pos_score(‘extremely happy’)).
B miestom, OCHOBHBIMU JIOCTONHCTBAMH TTOJIX0/Ia, OCHOBAHHOTO Ha CJIOBAPIX
¥ TIPABUJIAX, SBJAIOTCS CJIEYIOTIHE:
e [Ipejickaszyemble pe3ysibTarbl: Pe3y/IbTaTbl PABOTHI CUCTEMbI 3aBUCST OT Ka-

Y€CTBa IIPUMECHACMbBIX IIDAaBUJI U CJIOBAP:. ITo pe3yjabTaTaM MOX>KHO CY/JWUThb

O TOM, KaK MO>KHO YJYYIINTH CUCTEMY.
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e BosmoxkHOCTE G0Jtee ryOOKOro ¥ TOHKOTO aHaIiu3a TOHAJLHOCTH Ha YPOBHE
BLICKA3bIBAHUS.

K memocrarkaM WH>KEHEPHO-TUHIBUCTHIECKOIO MOIX0/1a OTHOCITCS CIIEY-
Io1IKe 11POOJIEMbI.

e CocraBjieHue CJIOBAPs U LIPABUJ BPYUHYIO SIBJISICTCS JOPOIOCTOALIECH 3a/1a-
aeit. Ho, kak ykasbiBaercst B pabore [20], cozanue 00y uatoriei KoJieKium
JUIST METOJI0B MAaIllMHHOINO 00y4eHus emlé 0oJiee CJI0XKHO U JIOPOTro.

e CucreMbl, CO3JAHHDLIE C MOMOIIBIO JAHHOIO MOAXOA, MOIYT MOKA3LIBATh
HU3KNE PE3YJILTATDI [0 MOJHOTE, €CJIA CJIOBAPL HEe HACTPOEH Ha, OIPEIeIEH-

HYIO HIPEJIMETHYI0 00J1aCTh.

4.4.2 AHaJn3 TOHAJBLHOCTU HA OCHOBE

MAIIITMHHOTO 00y4YeHus

st co3manus cucTeMbl aBTOMATHUECKOTO aHAIN3a TOHAJHHOCTH C ITOMO-
11[bIO MAIIUHHOTO OOy YEHUSsI C YUUTEIeM OTOUPAECTCS HEKOTOPOE KOJIMIECTBO TEK-
CTOB JiJIsi 00y UeHusi KjaaccupuKaTopa, KOTOPbie BPYUHYIO PAa3MEIaloTCs M0 TO-
HAJIbHOCTH, 32T€M BLIOMPAETCST aJrOPUTM KjiaccupUKAIU 1 TPU3HAKH, B BUJIC
KOTOPBIX Oy/ieT mpejcTaB/IeH TeKCT i 3Toro ajroputma. [locie sToro mpous-
BOJUTCSI OOyUeHHE KJIACCUPUKATOPA.

Db PeKTUBHOCTH CHCTEMBl aHAJN3a TOHAJBHOCTH, MOCTPOECHHOW € TTOMO-
b0 METOJIOB MAITMHHOTO O0YUEHUSsI, OMPEJIEIeTCsi BHIDOPOM HEKOTOPOTO KO-
sudectsa pernenuit [63], O7).

Bo-mepBbIX, HY?KHO BBIOpaTh aJropuT™m Kjaaccudukanuu. o mociemnero
BPEMEHH, Yallle BCero MpUMEHSTIChH U MTOKA3bIBAJIN HAMIYUIINE PE3YIbTATHI Ta-
KHe aJrOPUTMbI, KaK METOJI ONOPHBIX BeKTOpoB SVM u HauBHbIil OajiecoBCKuit
kiaccudpukarop [63, 97). B nocienee Bpems siydiiiue pesysibraThl Ha MHOIMX
3a/laUax aHajn3a MoKas3bBaloT Heifponnsie cern [115] 108

Bo-BTOpBIX, HY?KHO BBIOPATH MPU3HAKK TPEJCTaBleHns TeKcTa. Teker Mo-
JKeT OBITH NPEJICTABICH B BUJIC:

e Habopa csios (bag-of-words);
e Habopa n-rpaMm (0OBIYHO 9TO YHUIPAMMBI 1 OUIPAMMbBI, KDOME TOT0, MOI'YT

VCTIOJIh30BATHCST CUMBOJIbHBIE T-IPAMMBI );
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® TAKXKE UCIIOJIL3YIOTCS JIONOJHUTEIbLHDIE IPU3HAKN: YACTU PEUM; yHKTya-
st (HalpuMep, HAJIN9Ire BOCKJIUIATEIbHBIX 3HAKOB); HAJINIUE OTPUIAHUIL;
HAJIMUKE KJIFOUEBbIX CJIOB U (Gpas, 0ObIYHO BbIPAXKAIOIIUX OLEHKY (HALPU-
Mep, <ILJIOXOi», «XODPOIINii», «<HPABUTHCSS );

® MOI'YyT YYUTBLIBATHCS CEMAHTUYCCKUEe OTHONICHUS MEXKJY CJIOBAMU C TIOMO-
IO TAKUX PECYPCOB, KaK Pa3/JUdHbIe T€3aypyChl, OHTOJOTUHI, CeMaHTHIe-
CKUe ceTd (HAlpuMep, KaxKJi0e CJIOBO B TEKCTE MOYKET TMPOXOIUTH MTPOBEPKY
Ha TO, SIBJIAETCA JI1 OHO CUMHOHMMOM U HACKOJILKO DJIMBKUM, K KJIIOYEBOMY
CJIOBY );

® MOI'YyT VUUTLIBATHCS TAKKE CHHTAKCHYCCKNE 3aBUCHMOCTH, JINCKYPCUBHAST

CTPYKTYpPa TEKCTA.

B-rperbux, HY>KHO BbIOpaTh CIOCOD IOjcUYeTa Beca Ipu3Haka. [Ipu3Ha-
KU MOT'YT PaccMaTpuBaThes B OyseBoii (hopme (OMHADHBIN BeC, €CTh WIH HET).
Mozker ObITh yuTeHa UX 4aCTOTHOCTb. TakK»Ke 4acrTo UCIOJIb3YeTCsl U3BECTHbIH
110/1X0/1 B3BelmBanust Ha ocuose Beca tf.idf [T1], rie kaxbiii npusHak 1oJy-
“aeT Bec, MPONOPIHOHATBHBIN YacToTe MOosBICHNs Tpu3Haka B Tekcre (tf) u
00paTHO IIPOIOPIUOHAJIBHBIN KOJUIECTBY JOKYMEHTOB KOJIIEKITUU, B KOTOPBIX
€CTb ITOT IIPU3HAK.

B paborax [72, 94] 6buia npejgioxkena tak nasbisaemasi delta-cxema B3Be-
IIMBaHUsT BECOB NMpu3HaKoB. OCHOBHAS MJIesT 3aKJII0UAETCS B TOM, YTOOBI yIECTh
PACIIPOCTPAHEHHOCTH MMPU3HAKa HE BO BCEH TEKCTOBOM KOJIJIEKIINH, KaK 3TO JIe-
jnaer B3permmBaHue tf.idf, a HackoJbKO HEpaBHOMEPHO pAaCIIpEJIe/IeHO CJIOBO B
JIBYX KJaccax ToHaJbHOCTH. CJIOBO JOJKHO HMETh TeM OOJbIIHi Bec, UeM

HEpaBHOMEPHEE OHO PACIHPEJIEJIEHO 110 3TUM KJIACCAM:

1 2 Ni - dfip
w;=1tfi-logy | — | —tfi-logy | — | =1tfi - logy | ———= |, 3
(= thiclogy (gt ) i lom g ) = tidon (g ) ©)
raeN; — KOJM9ecTBO JIOKYMEHTOB B IOJIOXKUTETBHOM Kjacce, dfi; — KOJIH-

YeCTBO JIOKYMEHTOB MOJOXKUATEJBHOTO KJIACCa, B KOTOPBIX CJOBO BCTPEYAJIOCH,
Ny — KOJIM4ECTBO JIOKYMEHTOB KJlacca ¢ OTPUIATEIbHON TOHAJIBHOCTBIO, df; 9 —
KOJIMYECTBO JIOKYMEHTOB C OTPUIATEJIBHONW TOHAJBHOCTHIO, B KOTOPBIX BCTPE-

YHaJIOCh CJIOBO.
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Tak>ke BaxKHBIM (DAKTOPOM SIBJISIETCSI BBIOOD IPeo0PabOTKU, HAIIPUMED
JeMMaTu3anu uian creMMuHr. CyIecTBeHHBIM sIBJISIETCS OILpeJieJIeH’e CTOII-
CJIOB, KOTOPbIE OY/1yT yjaJieHbl 1P 00padoTKe TeKCTOB. TakKuMu CTOI-CJI0BAMU
MOTYT SIBJIITHCSI CJIy»KeOHbIE 9aCTH PEUdd, UNCANTEJIbHBIE, JaThl U JIP. 3/eCh
HY>KHO 00paTHTh BHUMAHWE, ITO HEKOTOPHIE CTAHIAPTHHIE CTOI-CJI0BA, KOTOPHIE
HEe OYeHb BarkKHbI IIPH 3a/ladax TeMaTHIeCKON KJacCu(pUKAIUU WA TeMaThHe-
CKOI'O IOKCKAa, MOT'YT UI'PATh OOJIbIIOE 3HAUEHNE B KJIACCU(MUKAINE TEKCTOB I10
TOHAJILHOCTH, HAIIPUMED, He, nem, ovens u jip. [loaTromy, ncnosib3yst Kakoi-To
CTAHJIAPTHBIA CIMCOK CTOM-CJIOB, BaXKHO HE yJIaJUTh TaKOI'O POJia CJIOBA.

Cucrembl aHaIM3a TOHAJIHHOCTH, CO3AAHHBIE ¢ TOMOIIHIO METOIOB MaTTIH-
HOT'O ODy4YeHHsI, OOBIYHO JOCTUIAIOT BBHICOKMX II0 CPABHEHUIO C JIPYTUMHU METO-
JlaMu rokasaTesieit 3(hPEKTUBHOCTH B TOM CJIydae, eCu JIJid 00y IeHHsT KIaCCH-
pukaTopa UCHoNB3yeTCst JOCTATOTHO DOJIbITIAasT pa3MedeHHasT KOJIIEKIUST JIOKY-
MEHTOB.

HejtjoctarkaMy MeTOJ/I0B MAIIMHHOI'O OOYUYEHUU SIBJISAIOTCS CJIEIyIONIne.

e Cozjranue ody4aroneil KOJJIEKIUI TeKCTOB BPYUHYIO SIBJIAETCs JIOCTATOTHO
TPYIOEMKOI 1 JOPOTrOCTOAIIEH 3aaueil.

e [locTpoeHHbBIN AJTOPUTM IIJIOXO IIEPEHOCUTCs Ha, JIPYTYIO MPEJIMETHYIO 00-
JIACTH. XOTsS METO/bI MAIITMHHOIO O0YYEeHUs ¢ YIUTEIEM TOKA3hIBAIOT OUEHD
XOPOIITUe Pe3yAbTaThl B IPEJIMETHOM 00/1acTH, HAa KOTOPOi 00y1daeTcs KJiac-
cuduraTop, 3pMEKTUBHOCTDL CUJIBHO CHIXKAETCS [IPH €I'0 UCIIOJIb30BaHUN B
JIpyroit obyacTu. 1o Tpedyer cleluaabHbIX TeXHUK HACTPOMKU CHCTEM Ha
HOBbIe mpeMeTHbie obmactu [95, 16] BT].

e Pesyiibrarhl 00pabOTKM MOI'YT ObITH TPY/JHO OObSICHUMbI, YTO 3aTPY/HIET

IIPOIIE/IYPY BBISIBJIEHUsT U UCIIPABJIEHUsT IPOOJIEM.

4.5 AHaanm3 TOHAJLHOCTH IIO acIeKTaM

B 3aiaue anaJin3a TOHAJbHOCTH 10 aCIEeKTaM OOBITHO IPEJIIIOIaraeTcs, ITO
TEKCT COJEPKUT B ceOE OLEHKY OJHOI'0 O0'bEKTa, HO 9TOT OO'bEKT PACCMaTPUBa-
ercsi OTHOCUTEJIBHO €r0 Pa3/MIHbIX YacTeil u/uiu arpubyToB, KOTOPbIE MOIYT

OBbITH OIl€HEHBI aBTOPOM TEKCTa IO-Pa3HOMY. TrunuaHBIM TEKCTOM JJIA aHaJINn3a
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TOHAJILHOCTH II0 ACIIEKTaM $ABJISIETCS OT3bIB II0JIb30BATE/sI O HEKOTOPOM IIPO-
JIYKTe UJIA yCJIyTe.

Acuiekrbl MOIYT ObiTh CIPYLIIMPOBaHbL B KATEropuu (Jlajiee aclieKTHbIe Ka-
teropun). jisi pecropaHOB — 310 0OBIYHO KyXHs, 00CJIyKMBaHWUe, UHTEPhEp
(obcraroBka). TakKe B TEKCTax OT3bIBOB MOXKHO BCTPETHUTH OIEHKY 00bEeKTa B
HEJIOM: NPEeKPAcHbLl pecmopat. DTy KaTeroOphuio TaKxKe MOXKHO pacCMaTpUBaATh
Kak acrnekTaywo (acmekt Obsexm_ 6_yeaom). CioBa U BbIpaKEHHUsl, TTOCPEI-
CTBOM KOTOPBIX MOXKHO COCJIATHCS B TEKCTE Ha aCIEKT CYIIHOCTH, Ha3bIBAIOTCS
ACNEeKMHBLMU MEPMUHAMU.

Takum obpazom, 3aja4a aHaJM3a TOHAJLHOCTH MO ACIEKTaM BKJIOYAET
CJIeJIYIOIIUE 110132 Ia9u:

® BLIJIJICHUE aCIeKTHBIX TePMUHOB,
e KJlaccuduKalms aCleKTHbIX TEPMUHOB B aCIEKTHbIE KATEIOPUH,
® aBTOMATUYECKOE OIpPEJIe/IEHNE aClIeKTOB 110 OTHOIIEHUIO K BbIJICJIEHHBIM Ka-

TErOPUSIM.

4.5.1 Kuaaccsl aclIeKTHBIX TepMIHOB

AcnekTHbIe TEpDMUHBI B IPEJIMETHOH 00J1aCTH MOI'YT ObITh KJIACCUDUITUPO-
BaHbI 110 HECKOJHLKUM OCHOBAHUSIM.

HauboJsiee qacTbiM BIIOM ACIEKTHBIX TEPMUHOB SIBJISIOTCS sIBHBIE aCIICKT-
HbIE TEPMHUHBI, KOTOPbIE IBHO HA3bIBAIOT OOBLEKT, €r0 YaCTU WU XapaKTePUCTH-
K1, KOTOPbIE€ OICHUBAIOTCS aBTOPOM TEKCTa, HAIPUMED, CYn, 00CAYHCUBAHUE,
3a.1, B OT3bIBaX O PECTOPaHaX.

ZlBHBIE aCIIeKTHbIE TEPMUHBI Yallle BCEI'O BbIPAXKAIOTCA CYINECTBUTE b
HBIMU MJIM TPYIIAMUA CYIIECTBUTEIbHOIO, HO HEKOTOpPbIE ACIIEKTHI MOI'YT BbI-
paxkaThCsl U TJIATOJAMHU, HANPUMED, 6CMPEMUMb (TOPOWO, HENPUEEMAUEO ),
orcdamy (cauwkom doaz0, He NPUULAOCH) TIPU OIEHKE KauyecTBa CepBHUCA B Pe-
cTOpaHax.

BTopbIM BHJIOM aCHEKTHBLIX TEPMHUHOB SIBJIAIOTCS TaK Ha3bIBaeMble HEsIB-
HbIE aCIIeKTHBbIE TEePMHUHBI, KOTOPbIE IIPEJICTABJIAIOT cODO# CI0Ba C sIBHO BbIpa-
>KEHHBIM OIIEHOYHbBIM KOMIIOHEHTOM 3HAUYEHHUsI, KOTOPbIE OJHOBPEMEHHO YKa3bl-
BAaIOT U Ha 00CYXKJaeMblii acnekT (0ObIYHO JOCTATOYHO ODODIIEHHYIO ACIEKT-

HYI0 KaTeropuio), Hampumep, 6kychoil ( nososcumesvnuli+eda B OT3bIBaX O
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pecropaHax), kom@opmuoid ( noaoscumensvroli+rxom@opm B oT3bIBaX 00 aB-
TOMOOHUITSX ).

Kak 1 Jipyrue oneHouHbIe CJI0BA, HESBHBIE ACIIEKTHBIE TEPMUHBL MOI'YT CO-
9eTaThCs C T.H. OINEHOYHBIME OMEPATOPAMH, KOTOPBIE MEHSIOT W/ YCUIABAIOT
WX OIEHKY He 0YeHb GKYCHbI, He cauwrom kombopmnud. BaxuocTs Takmx
ACIIEKTHBIX TEPMUHOB JJIsI CJIOBApeil aBTOMATHIECKUX CHCTEM aHAJTN3a TOHAIb-
HOCTH 3aKJTIOTACTCS B TOM, ITO B CHTYAIUSAX HEPACTIO3HABAHUS YIOMSIHYTHIX
ABTOPOM IKCIIMIMTHBIX TEPMUHOB (M3-32a OLIEYATOK, HOBOM JIEKCUKHU, CJOKHOI
pedepenIn) HesiBHbIE aCleKTHBIE TEPMUHbBI JIAIT BO3MOXKXHOCThH M3BJICUYb T10-
SUIAIO TIOJIH30BATEIS 110 OTHOIEHNIO K HEKOTOPO#i aCleKTHON KaTeropui.

TperbuM BHJIOM BbIpaXKeHHsI CBOETO MHEHHSI IO MOBOJLY HEKOTOPO# Xapak-
TEPUCTUKU 3aJIAHHOI CYITHOCTH SIBJISETCSA COOOTIEHNE HEKOTOPOTO TTPOU3O0TIE]-
I1ero HEraTUBHOTO M/ HO3UTHBHOIO QaKTa, KOTOPBIN OJIHOBPEMEHHO YKa3bIBa-
er KakK Ha acleKTHYIO KATeropuio, Tak W Ha ero OleHKY MoJib30BareseM (JaJee
OIeHOYHbIC (DAKTHI).

OJIHIM U3 BUJIOB OTEHOYHBIX (DAKTOB SIBJISIIOTCS TEXHIUIECKHE TTPOOJIEMBI,
ynoMmuHaaeMbre B or3bBax [44] 45 119]. B [44] ykasbiBaercs, 9ro ynomuHamue

TEXHUYECCKUX HpO6JI€M Ha aHMIMHACKOM sI3bIKE YaCTO BKJIIOYAET B CeOs:

e HabOp CIEIUaAJILHOIO BUJIA IJIAroJIOB, 0003HAYAOIINX, UTO UTO-TO CJIYUH-
nocw (fail, crash, overload, trip, fiz, mess, break, overcharge, disrupt);

e HabOpP IJIaroJioB, 0DO3HAYAIOIINX, UTO UYTO-TO HE CJYUMIOCH, U 9aCTO ITU
[JIArOJIbI YIIOMUHAIOTCS ¢ OTPUIAHUSIMHU, & TAKXKE ¢ [VIArOJAMHU OllepaTopa-
Mu Bujia (stop, refuse, cease — MpeKpaTUTh, MPEKPATUTHCS, OCTAHOBUTHCS
 p.),

® HEKOTOPLIMHU Tuiarosiamu ¢ dactutiamu (knock off, knock out, hang up),

® 4 TaKKe CylleCTBUTEC/JIbHbIMU U CJIOBOCOYECTAHUAMMU.

Bwmecre ¢ Tem orneHouHbIe (haKThl MOT'YT BKJIIOYATH U 3HAUUTEJLHO DOJiee
IIUPOKKI CIIEKTD CUTYaIUil, YeM TeXHHUECKHe MIPOo0JIeMbl, KaK, HaIpuMep, 00-
Hapy2KeHUe Jero-To HexkeJaTeabHoro: Jlea pada ovi.a 6 amom pecmopane, u 00a
pasza nawen 6 ceoell mapeaxe coroc. B pabore [62] upusojures cieyoniuii
npumep onenounoro daxra: I bought the mattress a week ago, and a valley has

formed (§1 kynmi mMarpac Helet0 Ha3al, W yKe 06pa3oBajiach BIaMHA).
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Bimskue 1o cMbIc/1y OolleHOUHbIe (DaKThl MOI'YT BbIParKaThCs B TEKCTE Pas-
HOOOPA3HBIMU CIIOCODAMU, UTO 3aTPy/HAET uX obHapy:keHue. OgHAKO JaCThIM
IPUBHAKOM TaKOro (hakTa SIBJISETCs IMOsIBJACHUE B TEKCTE HEOIEHOUYHbBIX CJIOB,
MUMEIOIIUX OTPHUIATEbLHBIE WM MTOJOXKUTE/IbHBbIe KoHHoTanuu. [Ipumepamn Ta-
KX CJIOB C OTPHUIATEIHLHBIMA KOHHOTAIMSIMUA B OOIIECTBEHHO-TIOJUTHIECKIX
TEeKCTaxX ABJAIOTCS CJIOBa 6e3pabomua, uM@PAAUUA, CMA2HAUUA.

B obnacTu OT3LIBOB O pecTropaHax CJI0Ba 60.40C, Matlone3 HeCyT B cebe
OTPUIATE/IbHBIE KOHHOTAIMH, T. €. y2KE TOSBJICHUE TAKUX CJIOB B TEKCTAX sIBJIsI-
eTCcst IPU3HAKOM TOTO, 9TO TOHAJIBHOCTH TEKCTa Oy/1eT CKOpee OTPUIaTe/bHOI.
B Texundeckoit 06/1aCTH TAKWUME CJIOBAMU SIBJISIOTCS CJIOBa, 0003HATAIOITINE TTO-
aomku (fail, crash, overload, trip, fix, mess, break), Kak 9TO yKa3bIBAJIOCH B
paborax [44], [45].

Takxke B [62] ykazbiBaercst, 4T0 €CTh €l1e 0jlHa KATerOpHUsi HEsiBHBIX OIIEHOK
M aCleKTOB, KOTOPbIE HA3bIBAIOTCS aBTOPpAMU «pecypcHast mpobsemay. [Ipuso-
murest mpumep: This washer uses a lot of water (9ta nocygomoednas manmna
pacxojlyer MHOTO BOjibl). Takum 06pa3oM, pacxo0BaHue BOJbI SBJISETCS 3/16Ch
aCIIeKTOM, & BOJ[a — PECYPCHBIM TEPMHUHOM, Upe3MepHOe PaCXOJ0BaHUE KOTO-
POT0 SIBJISIETCST OTPULIATETbHBIM (DaAKTOM.

B [133] ykasbiBaercst, 4T0 pecypcHble TePMUHBI JIOJIPKHbBI U3BJIEKATHCS Ha
OCHOBE yIOTpeOJieHUsI ¢ KBaHTU(DHUKATOPAMU MHO20-MAAO, & TAKXKe PIJIOM C
ryiarojiaMu norpebsienns. B pabore paccMaTpuBaeTcss UTEPATUBHbBIN aJITOPUTM,
B KOTOPOM BHa4aJe 3aJ1al0TCs HEKOTOPOE KOJMIECTBO U3BECTHBIX IVIAN0JIOB 110~
TpebJIeHNs, & TaKXKe HECKOJIHbKO M3BECTHBIX PECYPCOB: 2a3, 600a, diekmpue-
cmeo, denveu, uepruia, morwee cpedcmeo (detergent), moino, wamnymo.

B pabore [67] paccmarpuBatoress Hanbosiee IacTOTHBIE THITBI OIEHOTHBIX
¢akTOB B 00J1aCTH OT3LIBOB O pecTopaHax u 006 aBToMoOMJIsAX. Pecypchl B OT-

3bIBaX O pecropaHax BKJIOYAIOT:

® BpeMs I'OCTEeil pecTopaHa;

® BHUMaHUE OPUIUAHTOB;

® TpU BHJIA PECYPCOB, CBI3AHHBLIX C €JI0i: KOJMYIECTBO IHIMU Ha Tapesike,
BbIOOD B MEHIO U HaJM4dne OJII0/L;

® MECTO B IIOMEIIEHUN PecTopaHa u CBOOOJIHbIE CTOJIMKHU;

® JICHBI'M KJIMEHTOB.
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B obeux objacTsx BCcTpedatoTcs (paKThl, CBA3aHHbIE C OTKJIOHEHHEM OT
HOPMAJILHOT'O TIOPsIJIKA Beltell, 9T0 OOBIYHO YKa3bIBACTCS CJIOBAMU OMCYMCMEY-
tom, omcymemeue. TakxKe CyIecTBeHHYI0 4acTOTHOCTH UMEIOT (DaKThl, CBSI3aH-

HbIE C PA3HBIMU 3BYKaMU (36Y4amb, Tpycmems).

4.5.2 ABromaTm3alus BbISIBJEHUS IIPU3HAKOB/CBOICTB

JJid TOBAPOB WJIN yCJIYT

B kadecTBe acmeKTHBIX TEPMHUHOB, YaIlle BCETO, PACCMATPHUBAIOTCS CYyIIle-
crBuTesibHble 1 rpyliibl cyiecrsuresbaoro [18,) 211 50]. duuua rpyuist cyiie-
CTBUTEJILHOTO IpejiroJiaraeres e bosbiie, yem 3-4 csosa. [Ipu aTom ykasbia-
eTcsl, YTO €CJId U3BJIEKATh TOJILKO OT/IeJIbHbIE CYyIIeCTBUTEIbHbIE KaK aCIIeKTHbIE
TEPMUHBI, TO OHU YaCTO MOI'YT OBITh HEOJIHO3HAUHBIME, UTO, HAIIPUME], IIPUBO-
JIMT K HU3KOMY COTVIACHIO MEXKJy dKcrepTamu [6].

Corstacho [62], cyiiecrByer derbipe OCHOBHBIX HOJXO/a K aBTOMATU3AIUM
U3BJIEUEHNS aCTEKTHBIX TEPMUHOB U3 TEKCTOB:

® T10/IXOJ, OCHOBAHHBIN Ha YaCTOTHBIX CYIIECTBUTENHHBIX W T'PYIMIaxX CyIlle-
CTBUTEJIHHOTO;

® 110/IX0/1, UCTIOJB3YIOINUI OTHOIIEHUS] MEXK/Ty OIMEHOYHBIMU BbIPAYKEHUSMU U
ACTIeKTHBIMUA TEPMUHAMU;

® 110/IX0JI, OCHOBAHHbBI} Ha MAIIMHHOM OOYUYEHUU C YUUTEJEM;

® [I0/JIXO0/, OCHOBAHHBIN Ha CTATUCTUYECCKUX TEeMaTUYECCKUX MOJIEJIAX.

N3Bj1e4yenne aclIeKTHBIX TEDMUHOB HAa OCHOBE YaCTOTHBIX XapaKTepu-
CTHUK CJIOB. /lj14 n3BjeueHns KaHAuJaTOB B aCIEKThI OOJIbIIOE 3HAUCHUEC HMeeT
TAaCTOTHOCTD UX YIIOMUHAHUS B aHAIU3UpyeMoil TekcToBoit Kosuteknuu [L01] [50].
B [78] momepruBaercs, 9T0 YaCTOTHBIC TPU3HAKK PAOOTAIOT YIUBATEIBHO XO-
POLIIO JIJIs1 TAKUX IPOCTBIX IPU3HAKOB. BMecTe ¢ TeM Bece-Taku cpeji YaCTOTHBIX
CYIIECTBUTEBHBIX BCTPEUAETCs JJOCTATOTHO MHOT'O He-aClleKTOB, HAlIpuMep, 00-
IeJIUTEPATyPHOH JIEKCUKH, KPOME TOr0, ILJIOXO YJIaBJIUBAIOTCA MaJIOYaCTOTHbIC
ACIICKTHBIC TePMUHDL.

B pabore [56] jiis1 u3Biieuenns aceKTHBIX TEPMUHOB UCIIOJIb3YETCs U3BECT-
Hblil B nadopmarnmortom noucke npusnak tf.idf [71], koropwrit Berancisiercs kak

Ha YPOBHE JIOKYMEHTORB, TaK 1 Ha yposHe ab3aiies. Scaffidi et al. [106] ucnosn3y-
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10T JIJIA W3BJICYeHUsT acCIeKTHLIX TePMUHOB CpaBHEHHE YaCTOT MMEHHBIX I'PYIIII
B KOJIJIEKITUN OT3BIBOB C YACTOTAMHU ITUX I'PYII B KOHTPACTHON KOJIJIEKITUU —
HanuonajibHom 6puTaHCKOM KOpILyce.

Ecsn B KauecTBe aCIeKTHBIX TEPMUHOB U3BJICKAIOTCS HE TOJIBKO OT/ICJbHbIC
CYIIECTBUTEbHBIE, HO U T'PYIIIbI CYyIHIECTBATEILHOTO, TO HEOOXOIUMO HUCIOJIb-
30BaTh JIONOJHUTEIbHbIE NIPU3HAKK JIjIsd O0Jiee TOYHOT'O OIIpejeseHus JIJINHbI
UMEHHO# rpynmbl. Hale Bcero MCIoIb3yIOTCI TaK Ha3bIBaeMble KOHTEKCTHBIC
HPU3HAKK, KOTOPbIE OLEHUBAIOT 4aCTOTY BCTPEUAEMOCTH CJIOBOCOYETAHUS C Ya-
CTOTOI KOHTEKCTa. TaKue IMPU3HAKU [T03BOJIAIOT OIPEIEJNTh MPAHNIIBI KMEHHOMN

rpymbl. Hampumep, B [18| ncrnonssyercst rak naswsiBaemasi mepa FLR:

FLR(a) = f(a) - LR(a). (4)
LR(a) = \/I(a) - r(a), (5)

rie f(a) — gacTora acmeKTHOrO TepMuHa, [(a) — KOJMIECTBO PA3HbIX CJIOB, Ha-
XOJISIIUXCS CJIeBa OT @, 7(@) — KOJIMUECTBO PA3HbIX CJIOB, HAXO/IAIIUXCsL CIIPABA
oT a.

Jajiee oTOMparOTCs TPYIIBI CYIIECTBATEILHOTO ¢ JAHHOW Mepoii, O0oJIbITe,
YeM B CcpejiHeM Jiid cjoBocoderanuil. Takum obpa3oM, JaHHas MEpa B IIEPBYIO
ouepeib OTOMPAET TPYIIILI CYIIECTBUTE]IHHOTO, KOTOPbIe UMEIOT DOJIBIIOe Pas-
HOOOpa3ue CJIOB Ha CBOUX I'PAHUIAX, YTO MOKA3bIBAET, YTO aHAJIU3UDPYMbIH Tep-
MUH & He siBJisieTcs: pparMeHToM 0oJiee JIJIMHHOT'O CJIOBOCOYETAHUS.

JpyruMm KpurepueM, HaIIpaBJEHHBIM K 3TOR Ke TeJd, sABJISIeTCA W3BECT-
ubiii mpusnak C-value [40], koropslii cHUXKaeT BeC TAHHOTO CJIOBA WJIH CJIOBO-
coUueTaHusl, €CJIU OHO BXOJUT B UACTOTHOE CJIOBOCOUYETAHHUE OOJIbINEH JIJTUHBIL.
Tem caMbiM 1pejiioaraeTcs, 4YTo 3To OoJjiee JJIMHHOE CJI0OBOCOYETaAHUE MOYXKET
paccMaTpUBaThCA KaK KAHUJIAT Ha ACIIEKT, a TeKYyIee peJICTaB/isieT ero gppar-
menT. Takoil mpusHak Jiyist oT6opa acmeKToB ucnoJb3yercs B pabore [135].

B pabore [48] npesiaraercst cauTaTh ACEKTHBIME TEPMUHAME TOJILKO Te
MMEHHbIE I'PYIIIbl, KOTOPbIE HOSBJISIOTCH B BUJE [OJJIEXKAIUX UM O0bEKTOB
IJ1ar0JIOB, WJIM B COCTAaBE TPEJIJIOXKHbBIX IPYIIIL.

B pabore [101] ajsropur™ uckiiouaeT u3 CHUCKa MOTEHIIUATBHBIX ACTIEKT-

HBIX TEPMHWHOB T€ M3 HUX, KOTOPbIE€ HE€ BCTPEYAIOTCA JOCTATOYHO YaCTO B 3a-
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JAHHBIX MAOJ0HAX, 0DO3HATAIONINX YACTh-TIEI0€ (MEPOHUMHUIO) € TIEIEBBIM 00b-
ekToM. [l sToro Ha ocuoBe moucka B MHTepHer cunTaerca mokazaresnh PMI
(pointwise mutual information) BerpedaeMocTu HPEIIOJAIAEMOrO ACHEKTHOTO
TepMUHA C 1eieBbiM 00 bekToM. Hampumep, Juist iudpoBbix KaMep 1poBepsieT-
Cs1 BCTPEIAaeMOCTh KaHIUIaTOB B TEDMUHBI B oOpasnax Buja of camera, camera
has.

Kpowme Toro, B 3T0ii pabore ucoyb3yercsa nepapxus resaypyca WordNet
JIJisl BbISIBJICHUS] HA3BAHUH KOMIIOHEHTOB/ 4acTeil, a Takke CJI0B00OPA30BaATE, b-
bie cydduken Tuna (-iness, -ity). OTmMeTrM, 9T0 B KaKO#-T0 Mepe HCIoJIb30Ba-
nue WordNet, dukcupoBanubix cydduKcoB npejnoaraeT npuMeHeHUe aJro-
puTMa UMEHHO K TexHudeckuM obsactsm. [logobusiit mogxon (WordNet, cyd-
(DUKCBI) TPEJICTABIISETCS HEMTPUMEHUMBIM K (QUJIbMAaM, MPOrpaMMHOMY 06ec-
nedenuto, pecropanam. B pabore [103] npu ob630pe pabor ykasbiBaercsi, 4TO
nojxoy [101] siBsiercst 3aTpaTHbIM 110 BpEMEHHU, OCKOJIBKY UJIET WHTEHCUBHOE
obparnenue K VHTepHeT-II0UCKY.

OrmMeTuM, 9TO STOT HAOOP XAPAKTEPUCTUK JIJisi U3BJECUCHHUS aCIEeKTOB (3a
MCKJIIOUEHHEeM MTPOBEPKHU Ha oTHOIIeHne Mepornumun) B pabore [101] ouens mo-
XOXK Ha, XapaKTEPUCTUKHU, UCIIOJIb3YEMbIE JIJIs U3BJIEUECHUs] TEPMUHOB B 3a/aH-

HOU npemeTHO# obstactu [64].

OTHoOIIEeHNsT ACIIEKTOB C OIeHOYHBbIMHU cJioBaMu. llTepaTuBHBIE METO-
AbI JIJid M3BJEYE€HNdA aCHEeKTHBIX TEPMUHOB. Bo MHOrnx paborax ykasbl-
BaeTCs, YTO ACIEKTHbIH TEPMUH JIOJIKEH BXOJUTH B 1aOJIOHBI C OIEHOYHBIMU
ciaoBamu 21| win xors Obl yIOTPEONATHCS B OJJHOM U TOM K€ TPEJIJIOKCHUH C
ornerounbivu cyioBamu |18, 21]; Takke MOryT HCIONB30BATHCS MEPbI, YIUTHIBA-
rorrme oba s1u daxropa [21].

B pabore [136] jiyist usBjieuenus: OTHOMEHUI MEXK/Ly ACIEKTHBIMU TEPMU-
HAMW ¥ OIEHOYHBIMU CJIOBAMW MCIIOJIB3YeTCsT CHHTAKCHIeCKni aHagm3aTop. Or-
HOIIIEHUsT MEXKJIy acIeKTOM M OINEHOYHBIM CJIOBOM H3BJIEKAIOTCS Ha OCHOBE 3a-
JIAaHHBIX ITyTell CHHTaKCUIEeCKO 3aBUCUMOCTH. TakK, HallpuMep, B TPeJIJIOYKEHAN
«This movie is not a masterpiece» cjioBa movie u masterpiece OyjyT pazmede-
HbI COOTBETCTBEHHO aCHEKTOM U OIEHOYHBIM CJIOBOM, MOCKOJILKY MEXK]ly HUMU

CyIlecTByeT myTh B cuHTakcndeckom jiepeBe «NN — nsubj — VB — dobj — NN»
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(nMeHHas TPYIITa — MOojJIeKaIee — IIarojbHast IPYIIHa — IPAMOE JIOMOJTHEHIE
— MMEHHasi TPyTIIa,).

Jtst u3BJIeUYeHMs ACIIEKTHBIX TEPMUHOB C YUETOM UX OTHOIIEHUH ¢ OIEHOY-
HBIMHU CJIOBAMM YaCTO MCHOJIB3YIOTCst uTeparuBHbie MeToisl (bootstrapping).
B kavecTBe HAaYaJIbHOIO MHOXKECTBA MOT'YT HCIOJb30BATHCS YaCTOTHBIE UMEH-
HbIe I'PYIIITBI, KOTOPbIE MPEJIONIaraloTCs acmeKTaMu, JIM0O 3aIal0TCs BPYIHYIO.

B usBectroit pabore [50] HatasbHOE MHOKECTBO aCTIEKTHBIX TEPMUHOB (*a-
CTOTHbIE CJIOBA U MUMEHHbBIE IPYIIIIbI) HCHOJIB3YETCst JIJIs BbISIBICHUS ACCOIUATIB-
HBIX [PABUJI, T. €. MabJIOHOB, TTOCPEJICTBOM KOTOPBIX aCleKThl OObIYHO CBS3aHbI
C OICHOYHBLIMU cjioBaMu. [locjie Tosiyuennst TaKux MpaBujl U3BJICKAIOTCA MEHee
JaCTOTHBIE ACIIEKTHbIE TEPMUHBI, T.€. T€ UMEHHbIEe IPYIIbI, KOTOPbIE MOSIBJIsA-
JINCh UMEHHO B TaKWX IMIAOJOHAX C OTICHOYHBIMHU CJIOBAMHU.

B pabore [103] paccmarpuBaercs 1mojxoj| JBOKHOIO PaCHpPOCTPAHEHMs]
(double propagation) k u3BI€UEHNUIO ACTIEKTHBIX TEPMUHOB U PACHIHPEHUIO CJIO-
Baps OIEHOYHBIX CJIOB. B KadecTBe MCXOJIHOTO MHOXKECTBa, 3a/1aeTcsd HeDOJb-
IO CJIOBaph OIEHOYHBIX CJIOB, TaKXKe 3aJIal0TCd CHHTAKCHIECKHE IMadIOHBDI,
B KOTOPBIE OOBITHO BXOISAT OIEHOUHBIE CJIOBA M aCHeKTHbIE TepMUHBLI. B uTore,
BXOKJIEHUE U3BECTHOI'O OIIEHOYHOI'O CJIOBA B TAKOM 111a0JIOH TTOMOTraeT U3BJIeKaTh
ACIIeKT, & M3BECTHBIN acleKT, BXOJIIINI B TaKO# 11abJ/I0H, TOMOraeT u3BJIeKaTh
OIEHOTHOE CJIOBO.

I OYUCTKY TTOJTyIeHHOIO0 MHOYXKECTBA aCHeKTOB MPUMEHSAeTCs Psijl Tpa-
Busi. Hatnipumep, tipejiiioiaraercsi, 4To B 0JJHOM (pparMenTe Hpejiokennst 6e3
BAIISTHIX COJIEPKUTCH TOJILKO OJIMH ACIEeKTHBI TEepPMUH, a JIPyroi KaHjujar
JIOJIPKEH OBbITH Y/aJIeH, yIaJIsieTcsi MeHee JaCTOTHBI B KOJIJIEKIINHN.

OrneHKa 3TOro MeTojia IIPOBOJUIACL Ha IIATH 00JiacTdX; Oblia IIOJIyde-
nHa cpennas -mepa — 85%. OrmeTuMm, 9TO 9KCIEPUMEHTHI IIPOBOIMJINCH HA
HEDOJIbIIOM YUCJIE OT3bIBOB — B cpejiHeM 62.8 orsbiBa u3 Kax1oit obsacru [103].

B pabore [133] jist olleHKM 3HAUMMOCTH ACHEKTHBIX TEPMUHOB BBOJISATCSI
emé nBa ¢axropa. Ilepsoiit dpakTOp paccmarpuBaeT, HACKOJIBKO pa3HOOOPa3-
HbI OIEHOYHBIE CJIOBa, NMPUMEHsSEMble K acleKTy-KaH/InuJaTy — pa3HooOpasne
OOBITHO CBHUJIETEJLCTBYET O 3HAYUMOCTH ACHEKTHOTO TepMUHA. Bo-BTOpHIX, B
KOJIJIEKIIMU UIIETCs 11OJITBEPXKJIEHUE CBSA3U aCIEKTHOI'O T€PMUHA, C CYIIHOCTHIO

IOCPEJICTBOM 3aJ]aHHBIX IT1a0JIOHOB.
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Hanpumep, B obstactu aBToMOOUJIEil MOXKHO HaliTu Takue (ppasbl, Kak the
engine of the car (deuzamenv asmomobu.as), the car has a big engine (aemomo-
Oub umeem 6oabu0l d6u2amMens), KOTOPbIE CBUJIETEJLCTBYIOT 00 OTHOIIECHUH
JacTh-TIeJI0e MeXKJ1y engine u car. Eciu cJI0BO OJHOBPEMEHHO BCTPEYAETCs U
C OIIEHOYHBIM CJIOBOM, W B OTHOIEHUSTX C 3aJIaHHON CYIITHOCTHIO, TO 3TO JIaeT
9TOMY ACIEKTYy-KaHJUJIaTy Cpa3y BBICOKMIT Bec: Hampumep, there is a bad hole
in the mattress (6 mampace umenacv boavwan dupa,).

B pabore [I8] jist ureparuBHOrO 1HOUMCKA ACHEKTHBIX TEPMUHOB MCIOJIb-
3yeTcsi HEKOTOPOe HavdaJIbHOEe MHOXKECTBO aCIeKTOB, KOTOPOE MOMOJHSIETCS Ha,

OCHOBE€:

e yueTa Mepbl B3aUMHOI MHGOPMAIUNA HAXOXKJEHUs acIIeKTa KaHIIujara B
OJITHUX U TeX Ke MPEJJIOKEHNAX, UTO U aCIeKThl N3 HadaJbHOTO MHOXKECTBA,
aCIeKTOB M 9aCTOTHOCTH acleKTa-KaHJInaaTa;

® [IPU IIOIOJHEHUM ACIEKTOB I10JIe3Ha OYUCTKA, M3OLITOUHBIX aCIEeKTOB, Ha-

IpUMep, €CJIM B MHOXKECTBO aCIEKTOB BXOJUT U O0Jiee KOPOTKUIl acCIeKT.

Yueso BpydHYIO BBIJIE/ISIEMBIX aCIEeKTHBIX TEPMUHOB TOBapa B JIaHHOW paboTte
MoxkeT gocTuraTh ;10 200 acmekToB B TEXHUYECKUX 001acTsIX. F-Mepa BbIesi-
eMbIX aCIeKTOB B JlaHHO# pabore nopsiaka 72.9%. Obydenue npoBouIoCch Ha
45-100 TekcToB st oTHEaBHOTO 0OBekTa [18].

B [78] ykasbiBaercst, 4ro ureparuBHble METO/IbI, OCHOBAHHBIE HA OTHOIIEHK-
SIX C OTIIEHOYHBIMHU CJIOBAMMU, MOT'YT HAXOIUTh HU3KOTACTOTHBHIE acleKThl. Bme-
CT€ C TeM U3BJIEKAETCS JJOCTATOTHO MHOI'O He-aCIeKTOB, KOTOPbIe OO MO/T
3aJlaHHble MabJioHbl. [Ipn co3annn KOMOMHUPOBAHHBIX METOJIOB, COUETAIOIINX
TabJIOHBI ¥ YaCTOTHOCTH, HAUMHAIOT TePATHCA HU3KOUACTOTHBIE ACITEKTHI U BO3-
pacraeT 4mcJo napaMerpoB JiJisi HACTPONKH.

B [133] ykasbiBaercst, aro meroj jBoiiHoro pacrnpocrpanenusi (double
propagation) Jisi OJIHOBPEMEHHOTO M3BJICUCHUST ACIEKTOB W OICHOYHBIX CJIOB,
OCHOBAHHBIN Ha CUHTAKCUIECKOM IYyTH MEXKJY HUMHU, XOPOIIO paboTaeT st
KOJUIEKIUI CPeJIHero pasMepa: Jiisi MaJeHbKUX KOJUIEKIUNA MeTO/| JIaeT MOHMU-
JKEHHYIO TMOJTHOTY, B TO BPEeMsi KakK Jjisi OOJIBIINX KOJJIEKIINH — B 3aJlaHHbIE

CUHTAKCUYIECKIE TTa0JIOHBI IMPOHUKaET MHOT'O IIIyMa.
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HUcnionp3oBanne METOA40B MAaIIIMHHOTIO O6y‘{eHI/IH JAJId BbIABJICHNA acC-
IIEKTHBIX TEPpMHMHOB. Nnmeercs JABa HallpaBJIEHNA HCIIOJIB30BaHWA METOJJ0B

MalllMHHOI'O O6y‘1€HI/I${ C ydureJsieM JiJisl BbIAABJIECHHWS aCIIEKTHBIX TEPMUHOB!

® METO/Ibl, OCHOBAHHbBIC Ha IIPEJ/IBAPUTEJILHOM COCTaBJICHUN CIIUCKaA ACIIEKT-
HBIX TEPMUHOB B HEKOTOPOI TPEJIMETHOI 00JIacTh, U ODydYeHUe MOJICJIH,
HCIIOJIL3YIOIIEH IIepednc/IeHHbIe B IPEABbIAYIINX pa3/iesaxX IPU3HaKu, [IPU-
CyIe acieKTaM;

® MEeTO/Ibl, OCHOBaHHbIE Ha Pa3MeTKe I10C/AeJ0BaTeJbHOCTU CJIOB B OT3bIBaX

(paBMeTKa ACIIEKTHBIX TEPMHUHOB, OIICHOYHbLIX C.HOB).

B pabore [55] mis m3BiedeHusT aCHEKTHBIX TEPMHUHOB, MOMHMO YaCTOT-
HOCTH aCIEeKTOB-KAHIUIATOB B OT3LIBAX, MCIOJIL3YETCs COMOCTABICHNE KAH M-
JIATOB € 3aroJIOBKAMH CJIOBApPHBIX cTareil B Bukumemaun, cemanTuueckas: OJv-
30CTh KaHJMJIaTOB, PACCUNTAHHAS HA OCHOBE COBOKYITHOCTEH CCHLIOK COOTBET-
cTBYIONMX crareil Bukumequn (B uTore 2 nprsHaka), a TakxKe acCoIUUpPOBaHue
KAHJIIJIaTa, B aCIIeKThl ¢ UMEHeM CyIIHOCTH npu moucke B Murepner. Pesyib-
TAT U3BJCYCHUS ACIEKTOB JUJIsl HECKOJIBLKAX OOBLEKTOB OICHUBACTCA KakK 712.7%
F-mepol.

B pabore [6] B kauecrBe Habopa NPU3HAKOB Jijisi U3BJICUEHUST ACIIEKTHBIX
TEPMHUHOB B BHJIE OTJEJbHBIX CYIIECTBATEILHBIX M3 OT3BIBOB O JIANTONAaX Ha

PYCCKOM $I3bIKE PACCMaTPUBACTCS CJICIYIONINI HabOp IPU3HAKOB:

® JACTOTHOCTDL B KOJIJICKIIUN OT3BIBOB;

® 0JIM30CTb K OIEHOYHbBIM CJIOBAM (OKHO BEJIMINHON p), B JIQHHOM CJly4ae
paccMaTpuBaJach He DJIM30CTh K OIEHOYHBIM CJIOBAM B KOJLJICKITUY, a OJIn-
30CTh Ha PACCTOSTHUM 3 K CJIOBAM XOPOTITU / IJIOXO B BbIJIa4e Pe3yIbTaToOB
onckKa, fluaexca;

® [IPU3HAK CTPAHHOCTU, BBIYUCIIAONINN OTHOCUTEJILHYIO YaCTOTY CJIOBa II0
CPaBHEHUIO C KOHTPACTHON KOJIJICKIIUECH;

e npuzHak tf.idf;

e Mepa B3auMHOM nH(MOpPMAIUU Piii, KOTOpas YIUTBHIBAET COBMECTHYTO BCTpe-
TAaEMOCTDb MEXK/1y CYIIECTBUTEJIbHBIMUA KaHAu1aTaMyi U 3adBJACHHBIM TUIIOM

ToBapa (JTamTor).

Ha ocHoBe pa3/inuHbIxX BapUaHTOB KaxK 10 U3 Mep, aBTopaMu padoThb ObLIO

MOJIyUYeHO 23 TNpu3Haka. YKa3blBaeTCs, UTO PE3yJIbTaT U3BJICUEHUs OJIM30K K
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pe3y/abTaTaM aHIJIOS3LIYHBIX paboT, KOTOpbIe 3asB/saioT o F-Mepe 76-86% st
Pa3HBIX 00JIACTEIA.

OpiHako HamboJIee MOIYJISIPHLIMU B O0OJIACTH U3BJICYEHHMSI ACIIEKTHBIX Tep-
MUHOB Ha OCHOBE METOJIOB MAIlIMHHOIO O0YUYEHUST SBJIAIOTCS 110JIX0/[bl, OCHOBAH-
HbIE Ha IOCJE0BATEILHON pa3MeTKe, MPU KOTOPOi aCIeKThl Pa3sMevatoTcs B
kopryce. K pazmedennbim fganubiv npumensorest Metoasl Buga HMM (Hidden
Markov models) n CRF (Conditional Random Fields) [32, 89]. B kaecrse mpu-
3HAKOB UCIOJIb3YIOTCS TaKue XapaKTepPUCTUKKU, KakK COOCTBEHHO CJIOBa, 4acTu
peuun, CUHTAKCUIECKUE 3aBUCUMOCTU, PACCTOSHUS, 1PEJIJIOKEHUST C OIIEHOYHbI-
MU CJIOBAMHU U JIP. DTH Ke MOJIEJIU MOTYT MPUMEHSITHCS U JIJI COBMECTHOTO
U3BJICUCHHS] aCIIEKTOB U OIEHOYHO JIEKCUKH.

B [78] ykasbiBaercsi, 9T0 METOJBI, OCHOBAHHBIE Ha MAIIHHHOM OOYYeHWH,
MOT'YT BBISIBJIATH U HU3KOYACTOTHBIE ACIEKThI, HO TPEOYIOT Pa3sMETKH JIaHHDIX.
Ocobenno bosbIe TPpyA03aTpaThl TPEOYIOTCs JIJIsi PA3METKH JTAaHHBIX JIJIsI T10-

cje10oBaTeJIbHbIX METOJO0B MalllMHHOI'O O6y‘{eHI/I?{.

W cnionp3oBaHMEe TEMATUIECKUX MOAEJIei NJId N3BJIeYeHNA aCIEeKTHBIX
TEPMUHOB. ll3BjleueHre acleKTOB MOXKET BBIIIOJIHATHLCS Ha OCHOBE IIPUMEHE-
HUsI BEPOSITHOCTHBIX TEMAaTHIECKUX MOJIEJIEH, T. €. MEeTOJaMI, KOTOPbIE IIPEJIII0-
JIATAIOT, YTO KaXK bl TEKCT COCTOUT M3 HADOPa, CKPBITHIX TEM, a KarKasi CKPhI-
Tasg TeMa IPeJICTaBJsgeT coDOil BEpPOSTHOCTHOE pacipejeserue cjioB. OObIMHO
PacCMATPUBAIOTCS JIBA THTIA TemaTudeckux mojesneii: pLSA (probalistic Latent
Semantic Analysis) u LDA (Latent Dirichlet Allocation) |22 [3].

B pesynbrare nmpuMeHeHrsT TEMATHIECKAX MOJeseidl K KOJJIEKIINA TeKCTOB
IOPOXKJIACTCSA COBOKYIIHOCTH TEM, KaxKjiasi M3 KOTOPBIX IIpeJicTaBiiger coboil
CIIMCOK CJIOB C BEpPOSTHOCTSIMU UX OTHeceHHsi K 3Toit Teme. I[Ipemmosaraercs,
YTO NPHU NPUMEHEHUN TOJXOJSINEeH TeMaTUIeCKO MOJIEIN BbIIEJICHHBIE TEMbI
OyIyT COJepKATh ACIEKTHBIE TEPMUHBI, OTHOCAIINECS] K KOHKPETHON aCIIeKTHOM
KaTeroOpuu.

Jl1s1 m3BJIeYeHns ACIEKTOB HeoOXomuMa Mo uKalmusg 0a30BbIX TeMaTH-
YeCcKUX MOJIeJieil, HallpaBjeHHas Ha TO, YTOOBI OTJEJIUTH OIEHOUYHLIE CJIOBA U
ACIIEKTBI B OTJIeJIbHbIE TeMbl. [Ipu yCIemHoOM IPUMEHEHNN TaKUX MOJIEJIeH 11POo-
HCXOJIAT JIBA OJJHOBPEMEHHBIX JEHCTBUSI: U3BJICUCHUE aCIeKTOB U UX IPYIIIPO-

BaHuEe B 0DODIIEHHBIE KATErOPUU aCIEKTOR.
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OjiHa U3 U3BECTHBIX TeMaTHIEeCKHX Mojeseil Ha ocnoBe LDA misa mssiie-
YeHUsI aCTIeKTHBIX TePMUHOB onucana B pabore [117], B koTopoii mokazano, ITo
npumMenenre 0a3080it mojean LDA, koropasi crpoutcst Ha mHGOPMALAKA O B3a-
MMHOJ BCTPEYAEMOCTH CJIOB B OJIHUX W TEX XKE TEKCTaX, He sBJsieTcst 3pdek-
TUBHOMN JIJI5T U3BJIEIEHUST aCTIEKTOB, MOCKOJIHKY BO MHOXKECTBE PA3HBIX OT3HIBOB
MOYKET COJEPXKAThCS OJUH W TOT 2Ke Habop acmeKToB. ABTOpPBI pabOThI IpHU-
MEHSIIOT TJIODAJBHYIO MOJIEb JJis U3BJIeUeHNS UMEHOBAHWH CYNIHOCTEM, a JIJIsI
U3BJICICHUST ACIIEKTHBIX TEPMUHOB HCIHOJIB3YIOT CKOJIB3SIINEE OKHO U3 CJIOB UJIH
npejioxkenuit (Hanpumep, 3 npejoxenus ). CoOCTBEHHO, BCTPEYAEMOCTh CJIOB
B TaKnWxX (QparMeHTax MCIOJIh3YeTCs JJIsi BhISBJICHWST aCleKTOB, MPU 3TOM OHI
HE Pa3/IMYaioT aCIeKTHbIE TEPMUHBI U OIEHOYHBIE CJI0Ba. B cTaThe IpuBOIUTCS
caenytomuit mpumep Tembl «OocayxkuBanues: staff, friendly, helpful, service,
desk, concierge, excellent, extremely, hotel, great, reception, English, pleasant,
help.

B pabore [134] npennoxkena rubpuaas mogesas MaxEnt-LDA (kombuma-
nust mogiesieit Maximum Entropy u LDA), B KoTopoii mpou3BouTest COBMECTHOE
U3BJICUCHNE aCIEeKTHBIX U OIEHOUHBIX CJIOB Ha, OCHOBE CHHTAKCUYECKUX IIPU3HA-
KOB, TOMOTAIOIIUX PA3JIe/INTh ACIEKTHDIE U OlleHOTHbIe cjioBa. Meros Maximum
Entropy ucrnonn3yercst jjst mogdopa mapaMeTpoB Ha pa3MedeHHBIX JaHHbIX.

B [62] ykasbiBatorcs ciesyrorue mpobjeMbl TPUMEHEHUST TeMATHIeCKIX
MoJieJieit JIJisl U3BJICUeHHsI ¥ IPYHINPOBAHNS ACIEKTHBIX TEPMUHOB:

e TpedyIoTCsa DOJIbIe 00beMbI JAHHBIX U THIATEIbHAs HACTPOIKa ImapaMer-

POB MoOjIeJielt JiJist IOy 9eHts JJOCTATOTHO KaueCTBEHHBIX PE3Y/IbTATOB;

® MeTO/[bl OCHOBAHbBI Ha, ceMILInpoBaHun ['mbbca n modaToMy KaxKJblit pa3 jia-
10T HECKOJIbKO MHOI Pe3ysibTaT;
® TeMATUUECKHEe MOJIEJIHU JIEI'KO BBISBJISIIOT YaCTOTHBIE aCIIEKThI, KOTOPbIE BbI-

ABJIAIOTCA U MHOTUMU JPYTUMHU METOdaMU.

4.5.3 I'pynnupoBaHUE aclleKTHbIX TEPMUHOB

BoljiesieHHbIe aCIEeKTHbIE TEPMUHBL MOI'YT ObITb JIOCTATOYHO Pas3sHOOOpa3-
HBIMH, U JIJIs yA00CTBaA 10JIb30BATE/IsI OHU OOBIYHO I'PYHIMPYIOTCS B 00001IEH-

Hble KaTeropuu. TakuMu KaTeropusiMu Jijist pecropaHa MoryT ObiTh: KyxHs,
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Unrepbep, ObcnyxkuBanue, Mecronosoxenue. [Ipu 3ToM aciekTHasi KaTero-
pusi «Kyx#s» obbeauHseT MHOXKECTBO OJIF0)I U MPOJAYKTOB MUTAHUSA, KOTOPbLIE
MOI'YT LPEJJIAraThCs B TOM WJIM KHOM PECTOpPaHE.

B [62] ykasbiBaercst, uro aBroMaTusanus rpyniupoOBKYE acleKTOB siBJjisieT-
Csl KPUTUYIECKOH JIJIsi MHOTUX NPUJIOYKEHU I aHaJin3a TOHAJILHOCTH OT3bIBOB. Vc-
110JIb30BaHKIE OOIE3HAUNMbBIX CJIOBapeii CAHOHMMOB U T€3aypPycOB UMeeT B 3TOi
3ajJade OrpaHnuYeHHOE TPUMEHEHNE, IIOCKOIbKY TaKue TPYNIHPOBKH aCIIeKTHBIX
TEPMUHOB CYHIECTBEHHO 3aBUCAT OT IpejMeTHON objactu. Kpome Toro, ua-
CTO aCIHEKTHbIE TEPMUHBI BbIPAXKAIOTCH CJIOBOCOUYETAHUSAMU, KOTOPhIE OOBIYMHO
HE OIMCHIBAIOTCS B CJIOBAPSIX.

B paborax [131], 132] npeaioxken aaroputM 9acTuIHOrO 00yI€HHUST, KOTO-
pBIil pazdUBaeT acleKTHbIe TePMUHBI HA NIPEJIONpe/IeeHHbIe KATETOPUU acCIeK-
toB. [Ipu arom 1npejirosiaraercs, 4To camu 1o cedbe acleKTHbIE TEPMUHbBI Y 2KE Bbi-
JIeJIeHbl KaKnM-TO MeToioM. CHaga 1a aBTOPhI BPYIHYIO OTHOCST HEOOJIBITIOE KO-
JINYECTBO aCIeKTHBLIX TEPMHUHOB K KaTeropusiM. 3aTeM IpuMensoT Expectation
Maximization (EM) agropurm jjisi paboThl ¢ pasMEeIeHHBIMU U HEpa3MedeH-
HBIMU IpuMepamu. Kiacrepusalins IpoBOIUTCs Ha 0a3e CXOJCTBa KOHTEKCTOB
YHOMUHAHUS aCHEeKTHLIX TEPMUHOB B OKHe 15 cJioB HaJieBO U HalpaBo. Eciu B
OKHE BCTPEYaeTcs JPyroi acleKTHBI TePMUH, TO OH HE BKJIIOYAETCs B OKHO.
Tak>ke HCKITI0IAIOTCs CTOI-CJIOBA.

B Merose Tak»Ke IPUMEHSIOTCS JIBa, BUJA JOMOJHUTEILHON MHMOPMAIIHI
JUls Jiydinein unuiuaiusaiun BEM-ajsropurma: acliekTHble TEepMUHbL B BUJIE
MMEHHbBIX I'PYII, UMelolue o0Iue CJioBa, OObIYHO OTHOCITCS K OJIHOW KaTe-
ropun acrniekros (battery life n battery power), n acriekrHbie TepMUHBI, SBJISIIO-
Iecsl CHHOHUMAaMHU B CJIOBape, TaKxKe Jalile BCero Oy/IyT MprHa IexKaTh OJIHO
rpymmne. DTH JIBe SBPUCTUKU II03BOJIsAI0T EM-aaropurMmy aocTUraTh JIyUIIAX
pesyJibraroB. JlaHHblil aJropuTM u pasjinuHble JIPyrue BapuaHThl Kjaacrepusa-
I[MU aCIEKTHBIX TEPMUHOB TECTUPYIOTCS HA HECKOJIBKUX MTPEJIMETHBIX 00JIaCTsIX.
Jlydmmii pesysibrat, nmojydeHnblit Ha ocioBe EM ajropurma B 9100 padbore, j10-
CTHUTaET KaueCTBa KJacTepu3allii, m3MepseMoro Mmepoit Purity, — 0.55. Purity —
Mepa B KJACTEPU3aINH, 3aMepsaolasd 00 MaKCUMAJIbLHOTO STAJOHHOTO KJIa-
cTepa B aBTOMATUYECKOM KJacTepe, KOTopast 3aTeM yCPEJIHSETCs 110 BCEM aBTO-

MATUUECKUM KJjiacTepaM. TakuM oOpa3oMm, Ha TEKYITUi MOMEHT JIyUIlnii METO/



4.5. AHAJIN3 TOHAJIbHOCTU 11O ACIHIEKTAM 167

KJACTEpU3aIul B COCTOSHWY JIWIID ITPUOJU3UTEHLHO HAIIOJOBUHY TTOBTOPUTH
STAJOHHYIO KJIACTEPUBAIHIO.

B pa6ore [130] craBurcst 3a1a1a BbICTPOUTH HEPAPXUIECKYTO KJIACCU(DUKA-
IMIO0 ACIIEKTHBIX TEPMUHOB, 10OJ00HO IKCIEPTHON Kjaccudukanuu. Mepapxusi

ACIIEKTOB CTPOUTCA Ha OCHOBE HECKOJIbKUX ITPU3HAKOB CXOACTBA:

® KOHTEKCTHBIN MPU3HAK: JIBa CJIOBA BJIEBO U BIIPABO;

® IIPU3HAK COBMECTHOI BCTPEUYAEMOCTH aCIIeKTHBIX TEPMUHOB, BHIUNCIISIEMBbIit
Ha OCHOBe Mepbl B3auMHol nndopmanuun PMI;

® JJIMHA CHHTAKCHIECKOTO TTYTH MEXKJY ACIHeKTHBIMU TEPMUHAMU B TTPEJIO-
JKEHUH, & TaKyKe CHHTAKCHICCKUE DO B IPEJJIOKEHUsIX (IoJjiexarree,
00BEKT, MOANMDUKATOD U T.II.);

® JIeKCMYECKHe MPU3HAKY, BKJIIOYas U3BJICUCHHOE U3 HHTEPHETA ONpe/ie/IeHue

aCIIEKTHOI'O TEpMHWHaA.

Hepapxust crponTcst nTepaTUBHO, Ha, OCHOBE MUHUMW3AIMU HECKOJBKUX KPH-
tepueB (minimum Hierarchy Evolution, minimum Hierarchy Discrepancy,
minimum Semantic Inconsistency), Beca Mpu3HAKOB MOJOUPAIOTCS HA OCHOBE
50 uepapxuit WordNet u ODP (Open Directory Project).

Pesysibrarhl M0Ka3biBAlOT, 9TO €CJIM HAYaJbHAsT MepapXusi COBCEM HE 3a-
JlaHa, TO KadecTBO nojydaeMoil uepapxun B cpegneM 30-40% F-mepnl. Eciu
sagano 20% uepapxun, To Kauectso cocrapiser 40-50% F-mepol. Cpenn npu-
3HAKOB MaKCHUMAJbHBINA BKJIaJl y MEPhI COBMECTHO# BCTPEIaeMOCTH.

Panee ob6cy»xj1a/i0Ch, 4TO CTATUCTUYECKUE TEMATHICCKUE MOJICIU MOLYT
OJIHOBPEMEHHO M3BJIEKATh W I'PYIIUPOBATH acleKThl. st yaera B 9Tux Mojie-
JIIX 3HAHUH O peiMeTHOi obiactu, B pabote [14] 6bu10 mpeiokeno uerob30-
BaTh JIONOJHUTE/IbHBIE OIPAHNYCHUSI, N3BJIEKAEMbIe U3 OHTOJIOIHH IIPEJIMETHOI
00J1aCTH, KOTOpPbIe MOTYT VJIYYIIUTH Ka9eCTBO CO3/IaBaeMbIX KJjacTepoB. Orpa-
HudeHus HocsaT popmy must-links u cannot-links. Must-links ornpejiessiror, 1ro
JIBa CJIOBA JOJIKHBI ObITH B OJTHOM KJiacTepe, cannot-links 3ajator, uro gaBa cjio-
Ba HE MOI'YT OBITH B OJIHOM KJjacrepe. OJIHAKO IIPeI0yKEeHHbII MEeTO/I IPUBOJIAT
K 9KCIIOHEHI[MAJIBLHOMY POCTY B KOJUpOBaHUU cannot-links u nmeer cioxkHocTu
B 00paboTKe HOJIBIIONO KOJUYECTBA OI'PAHUYCHMI.

B pabore [81] suanue o npejmerHoit objactu coobIAeTcs B BUjie TeMaTy-

YeCKOI MOJIeJIN B BUJIE UCXOJIHBIX (seed) CJIOB JIJIA KaXKJIOM KaTeropum acleKTOB.
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Kpowme Toro, Mosiesib pasjeiser acleKThl i OleHOUYHbIe ¢1oBa. [IpuBoasTes cire-
JIYTOIIE PAMEPDHI UCXOTHBIX CJIOB:
o Staff (staff, service, waiter, hospitality, upkeep)
e Cleanliness (curtains, restroom, floor, beds, cleanliness)
e Comfort (comfort, mattress, furniture, couch, pillows)
Orenka, MoIxo/1a MOKA3bIBAET, UTO 2 33JaHHLIX CJIOBA B ACIHEKTE MIPUBOJUT
B CPeJIHEM K KA9eCTBY U3BJICUCHUSI ACIIEKTHBIX CJI0B, K3MEPIEMbIX MEPOil TOYHO-

ctu Ha 3aganH0M yposhe 30 ciaos: PQ30—70%, 5 3ajannbix caos — PQ30—77%.

4.5.4 Omnpegenenne TOHAJIbHOCTH 10 OTHOMIEHMIO

K acCIlleKTaM

Kak u B oOIieil 3aja4ye aHaJin3a TOHAJbLHOCTH IO JIOKYMEHTaM M IIPE/-
JIO)KEHUAM, B 3aJlade OlpeJieJIeHus TOHAJbHOCTU 1O OTHOIIEHUIO K acCleKTaM
BO3MOXKHO KCIIOJIb30BAHKE JIBYX OCHOBHBIX METOJ/I0B: METOJ0B MAIIUHHOIO 00Yy-
YeHUs U WHKEHEPHO-JIMHTBUCTUIECKUX METOJIOB.

KiroueBoit BOIpoc npu mpoCTaBJIEHUN OIEHOK TOHAJHLHOCTH aCIIEKTOB 3a-
KJIIOYAEeTCA B TOM, KaK ONPEJC/IUTh JUAla30H JACHCTBUASA KaXKJI0ro OIEHOYHOTO
BbIpaXKeHUsI, OTHOCUTCA JIX OIEHOYHOE BbIPAXKEHHWE K ACIEKTY, YIIOMAHYTOMY
B 9rom npeggioxkennn [62]. OjHO U3 OCHOBHBIX HAlPABJIECHUI pelleHusi ITOit
1pobJieMbl 0a3UPyeTcs Ha MCIOJb30BAHUN CUHTAKCUIECKONW CTPYKTYPbI IPE/-

noxkenuit B popme Jiepesber sapucumoctu [46] [42].

MeToapl MaIIMHHOTO OOyYeHHus AJisd ONpedejieHusi TOHAJbLHOCTU II0
OTHOINMEHUIO K acIlleKTaM. B KauecTBe puMepa UCIOJIb30BaHUS METO/1a Ma-
IIIUHHOTO O0YYeHUs JIJIsl OIIpeJiesIeHsI TOHAJIbHOCTU 110 OTHOIIEHUIO K aCIIEKTY
paccmorpum pabory [42]. B nannoii pabore Ha OCHOBe 3apanee COOpAHHBIX U
BBIUMTAHHBIX OIIEHOUHBIX CJIOB M aCIEKTOB 331894 IPOCTABICHUsI OIIEHOK aCIIeK-
TaM pacCMaTPWBAETCsT KaK 3a/avua KJacCcu(PUKAINU, T. €. JJIsT 3aJaHHOTO TTPe/I-
JIO2KEHHU S KJIACCU(DPUKATOP JIOJXKEH IIPOCTABUTD, K KAKOMY HUMEHHO aCIeKTHOMY
TePMHUHY OTHOCHUTCS JAHHOE OIIEHOUHOE CJIOBO, UYTO MOXKET OBbITh JOCTATOUYHO
CJIOXKHBIM JIJIsl JIJIMHHOIO HPEJJIOXKEHUS, B KOTOPOM YIIOMSAHYTO HECKOJIBKO OI1e-
HOK U HECKOJIbKO ACIeKTOB (ZTopowas nuyua, Ho Aa3anva Oviaa yoicacnas). B

Ka4deCTBe IIPU3HAKOB PaCCMaTPUBAIOTCA CJIIEAYIOIINE:!
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® [IpU3HAKHU PACIIOJIOKEHNS: PACCTOSHIE MEYK/1Y ACIIEKTHBIM TEPMUHOM U OT1e-
HOYHBIM CJIOBOM, YHCJIO ACIEKTOB M OIEHOYHBIX CJIOB B NPEJIOKEHNH, JIJTU-
Ha [IPEJUIOXKEHUS, IYHKTYallMs, HAJMIUe OJHUX ACIIEKTOB MEXK/1y JIPYTIUMU
aclieKTaMu W OIEHOYHBIMU CJIOBAMH, MOPSAIO0K PACIOJIOXKEHUs aclleKTa, U
OTIEHOTHOTO CJIOBA,
® JICKCHUeCKHe NPU3HAKU: HADOP CJIOB MEXKJIY aCIHeKTHBIM TEPMUHOM U OIe-
HOYHBIM CJIOBOM, HAJIMUINE COI030B U JIp.;
® HACTU PevU OIEHOYHOI'O CJIOBA U ACIIEKTHOI'O TepMUHa, HAOOP TEroB dacrei
pedr MeXKJIy aclieKTOM M OIEHOYHBIM CJIOBOM, YaCTH PEUN COCEIHUX CJIOB;
® IIPUBHAKM, OCHOBAHHbBIE HA CUHTAKCUIECKOI CTPYKType: HabOp TEros 1o Iy-
TH MEXK/]Iy aCIIEKTOM K OIEHOUYHBIM CJIOBOM, OJIN30CTH 110 CUHTAKCHIECKOMY
JIePERY.
B skcnepuMenTax ObLJIO II0OKa3aHO, YTO BCE YeThIPe TUIIA IPU3HAKOB CYIIeCTBEH-
HbI JIJIs BbIJIeJIEHUs Tapbl acleKTHBI TepMUH — OIEHOYHOE CJOBO, JIOCTUTHY-
tast F-mepa cocrasuia 82.2%. Ba3oBblil ypoBeHb i cpaBHEHUSI, COCTOSIBIINUIA
B TOM, 4YTO OIEHOYHOE CJIOBO IIPUIIKCHIBACTCs K OJIMKAMIIEMy acIeKTy, COCTa-
B — 76.6% F-mepbl. ABTOPBI NOAUEPKUBAIOT, YTO OHU OXKUJIAJIM, YTO IPUPOCT

Oyser OoJibIIe.

JIMHIBUCTUKO-NH>KEHEPHbIE METOJIbl IIPOCTABJIEHUS OIIEHOK AacleK-
TaM. B JINHIBUCTUKO-MHXKEHEPHBIX METOAaX MPE/INoIaraeTcs, 9To Ha MOMEHT
KJ1IacCU(PUKAIIUN U3BECTHDI:
® Ha3BaHUs CYNIHOCTEH, UX aCIeKTOB;
® IIMeeTCsI CJ0OBaph OIEHOUHBIX CJIOB U BBIPAXKEHUii, a TaKyKe MIPaBUJA HX
1peodpa30BaHus B 3aBUCUMOCTH OT KOHTEKCTa U IIPABUJIA CyMMUPOBAHMSI.
Ob6paboTka HAET OOBITHO II0 IIPEIJIOXKEHUSIM M BKJIOUaeT B cedsl HECKOJbKO
sranos [62].
CHauaJia IPOU3BOIUTCS IIPOCTABJICHNE B IIPEJJIOKEHUN N3BECTHBIX aCIIeKT-
HBIX TEPMUHOB U OIEHOYHBLIX CJIOB; OIEHOYHBIE CJIOBA MMEIOT MPOCTABICHHYIO
B CJIOBape ONEHKY TOHAJbHOCTH — B mpocteiimeM caydae {1, —1}. K orenou-
HBIM CJIOBaM IIPUMEHSIOTCS OIIepPaToOpbl, KOTOPbIE MOI'YT MEHSTh TOHAJbHOCTH
OLIEHOYHOI'O CJIOBA Ha HPOTUBOIOJIOXKHYTO.
Jlajiee HEOOXOIMMO YUECTh CTPYKTYPY HPEIJIOXKEHUS JIJIsT BOSMOXKHON MO-

mudukanuu 6a30BbIX OlEHOK. B yacrHocTu, B pabore [35] ykasbiBaercst Ha BaxK-
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HOCTb 00pabOTKM COI30B THIIA H0, 0dnako. Eciaum Bo BTOpoil yacTu IpejioxKe-
HUsI He OOHAPY2KEHO OIEHOYHBIX CJIOB, HO IPUCYTCTBYIOT COIO3bI HO WU 00HAKO,
TO BTOPO# 4acTy HPEIJIOKEHUS JIOJXKHA ObITH IPUIIMCAHA, OLEHKA, IPOTHUBOIIO-
JIOXKHAsI OIEHKE MEePBOIl YACTU PEJJIOKEHUSI.

B pesysbrare J10KHO OBITH MPOBEAEHO arpernpoBaHne OIEHOK 10 KarK-
noii acriekTHON KaTeropuu. B pabore [35] mpemaraercs ciesytoras mporesty-
pa IpOCTaBJIEHHsI OIIEHOK aCIeKTOB B OTJIeJIbHOM IpeyioKennu. [IycTh B mpe/i-
JIOXKEHUU S COJEPXKUTCST HAOOP ACIHEKTHBIX TEPMUHOB d1, . . ., 0, ¥ OIEHOYHBIX
BBIDAYKEHUI Sw1, . . ., SWy, JIJIsI KOTOPBIX OLEHKH U3 CJIOBAPS y2Ke MOIMMUIIPO-
BaHbI ¢ YIETOM OIEPATOPOB M KOHTEKCTa. Toraa onenKr TOHAJIBLHOCTH KarK JOTO

ACIIEKTHOI'O TePMUHA, BLIUUCJIAIOTCS T10 CJeayroleil popmyie:

SW;S0

Iz — B 3 §)
score(a;, S) Sdzst(swj,ai) (6)

Sw; €

IJie Sw; — OLEHOYHOE CJIOBO MJIM BbIPaXkeHue, Sw;so — HUCJI0Bas OLECHKa TO-
HAJIbHOCTH SW; , dist(swj, a;) — PACCTOsIHUE MEKJy OLEHOYHBIM CJIOBOM H aC-
nekToM. Takum 0oOpa3oM, K KaKJIOMy AaCIeKTHOMY TEPpMHUHY B IPEJIJIOXKCHUU
IPUIIKACHIBAIOTCS BCE OIEHKH, YIIOMAHYTBIE B 9TOM IIPEJJIOKEHUHU, OJIHAKO UX
BeC MaJaeT B 3aBUCHMOCTH OT PACCTOSHUS MEXKJy acIeKTOM U OIleHKoi. FKciu
OKOHYATE/IbHBIN BEC — MOJIOYKUTEJIBHBIH, TO U OIEHKA ACIIEKTa MOJIOXKUTE/IbHASI,
OTPUIATENHHBI BEC O3HAYAET OTPUIIATENLHYIO OIEeHKY, Bec () — HefATpaabHyIo
OIICHKY.

Pesynbrarer, npejcraBienubie B [35], mcmosb3yionime BbIEYKA3aHHYIO
dopmyiy, yder oreparopoB, 00pabOTKy C€O03a MO M y4eT KOHTEKCTHO-
3aBUCHMBIX OIICHOYHBIX CJIOB, jocturaer F-mepol 91% ma 5 npeamernbix o0-

nacrsix. Cucrema Opine Ha 91ux ke janubix nosydaer 87% [101], anropurm

50| — 83%.

4.6 TecrupoBaHMe cHUCTEM aHAJNU3a TOHAJbHO-

CTN TEKCTOB

Ba,zgaqa aABTOMaATHUYCCKOI'O aHaJIn3a TOHAJbHOCTU TCKCTOB ABJIACTCA CJIO2K-

HOW KOMILJIEKCHO# 11pobsieMoit. [Tosromy opraHusyroTcs pasjindHbie OTKPHhITHIE
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TECTUPOBAHMS IIOJIXOJ[0B K aHaJIM3y TOHAJbHOCTH TEKCTOB. IIpuMepaMu Takmx
tecrupoBanuit apisiorcsa Blog Track, nmpoBomumblii B pamMkax KoH(epeHIun
TREC, B KOTOPOM HY?KHO 110 3allpOCy HAfTH MHEHHE MOJIb30BATENS O CYIIl-
Hocru, yromsinyroit B 3anpoce [70]; saganust kondepennuun TAC 110 HazBaHu-
em Opinion QA Tasks [33], Bkiouatomme HaxoxieHre OTBETOB Ha BOIPOCHI,
coJiepKalliie MHEHUsI; 3ajanns anajn3a MHeHuit Ha kordepennun NTCIR, mo-
CBAIIEHHO# 00pabOTKe TEKCTOB Ha BOCTOUHBIX s3bikax [107], ananns coobmenmit

u3 TBurrepa ¢ 1eJbI0 MOHUTOPUHTA pellyTaluu 33JaHHoro oobekra [12] u ap.

4.6.1 TectupoBaHme cmcTeM aHaJm3a 0OINell TOHAJbHO-

CTN TEKCTOB JJId PYCCKOI'O A3bIKa

B 20112013 rojiax ObLIO OpraHU30BaHO TECTUPOBAHUE CUCTEM aHAJIU3a,
TOHAJILHOCTH JIJIsT PYCCKOTO $I3bIKa, KOTOPOE BKJIIOYAJIO OTpejiesieHne odIeii To-
HAJIbHOCTH OT3bIBA M ONpEJIeJIeHIe 00ITell TOHATBHOCTH HOBOCTHBIX ruTat [30)].

s paborbl ¢ OT3BIBAMHU ObLIM BBIOpaHBI TPU IpeJMeTHbIe 00JIaCTH:
pusbMbl, KHUT'Y U 1IUPPOBbBIE KAMEPHI. Y HaCTHUKKM TECTUPOBAHUS JIOJIKHBI Obl-
JIM KJIACCUPUIMPOBATH OT3BIBbI HA JIBA KJIacca (MOJIOXKUTEIbHBII /OTpHIIATE h-
HbIH), Tpu KJacca (MOJOXKUTeNbHbIH /OTPUIIATeIbHBII /HEHTPATBHBIN) WK 110
nsTHOAJILHOM IIIKaJIe.

Obyuatorast KOJIJIEKIHS JJIsl 9TOr0 TeCTUPOBaHUsI ObLIa OCHOBaHA Ha JIBYX
HUCTOYHMKAX. BO-TIepBbIX, NCIIOIH30BAJNCH OT3BIBBI ¢ TIopTaJja Imhonet
(imhonet.ru), amn oT3bIBbI ObLIM CHAOXKEHBI OIEHKO Mosib3oBaresiel mo 10-
OaJiibHOM IIKaJie. Bo-BTOpBIX, 00y4arolias KOJIJIEKIHsS OT3bIBOB O IU(POBBIX
KaMepax C OIEHKOH MoJib3oBaTeeil o H-0a/JIbHON IKaJje Oblia MoJydeHa ¢
cafita fHIeKc-MapKer.

st recrupoBanust cucTem Oblia coOpaHa Jipyrasi KOJIEKIUsT OT3bIBOB, KO-
TOpasi M3HAYAJIHHO HE WMeJsIa MPOCTaBJIEHHBIX OIEHOK MoJib3oBaresneil. Janmast
KOJIJIEKITUS COCTOSJIa U3 OT3BIBOB MOJIb30BaTes el B O6yiorax u Obljaa MoJiydeHa
IIOCPEJICTBAM KCIIOJIHEHKS 3allpOCOB B MOMCKOBOI Marune fAunjexc-0joru. Ta-
KUM 00pa3oM, B JAHHON 3ajade ObLIa MOIbITKA MOJIEJIUPOBATL OJHY U3 CYIIe-
CTBYIOIINX MPAKTUIECKUX MOCTAHOBOK 3aJiad, KOIJIa, MMEIOIINecs JaHHbIe J1JIsi

O6yquI/IH HECKOJIbKO OTJIMYalOTCA OT PEaJIbHbIX JJaHHBIX, Ha KOTOPBIX HOJI2K-



172 AromaTtudeckass oOpaboTKa TEKCTOB U aHAIN3 JTaHHBIX

Ha paboTaTh cucTeMa. KpoMme TOro, Takas MOCTAHOBKA 3aJladd CTaBUJIA BCEX
YIACTHUKOB B PaBHbBIE YCJIOBUSI.

OCHOBHBIMEU MepaMi KadeCTBa B JIAHHON 3a/1a4€ ObLIM PABUJIBHOCTD KJIac-
cudukanuu (accuracy) u F-mepa B BapuaHtTe Makpo-ycpejHenusi. Makpo-
yCpeJIHeHUe 3JIeCh O3HAYaeT, YTO CHavaJia TOYHOCTH W TMOJHOTA BHIYUCIISIOTCSH
JIJTsT KaXKJI0r0 KJI1acca B OTJETBHOCTH, 3aTE€M HAXOIUTCS CpejiHee JIJIsi 3HAUCHUs
KayKJ10it Mepbl. MaKpo-Mepbl TMO3BOJISIOT JIYUIIE ONEHUTh, HACKOJIBKO XOPOIIIO
CUCTEMbI Pa3/IMvyaioT 00'beKThl PAa3HbIX KJIACCOB B YCJIOBUsAX HecOaJIaHCUPOBaH-
Hoit koJutexktmu [71].

YYIacTHUKU TTPUMEHSJIN KaK MOIXO/bI, OCHOBAHHBIE HA, PA3JIMTHBIX METO-
JlaxX MAIIUHHOTO OOyYeHUs, TaK U WHKEHEPHO-JIMHIBUCTUIECKHE MOIX0abl. O1-
HAKO TIOJABJIAIONIEe OOJBITMHCTBO JIYUIIUX TOIXO/IOB B 3a/ladaxX Kiaaccupuka-
UK OT3bIBOB DA3UPYETCsl Ha IPUMEHEHUM MeToia olopHbix BekTopos SVM [30].

Ele ojiHuM 3ajlaHueM TeCTUPOBaHUs CUCTEM aHaJn3a o0IIel TOHAJIHLHOCTH
ObLTa 33/1a9a KyiaccuduKaul KOPOTKUX (B cpefaeM, 1-2 npejioxkenus) par-
MEHTOB MPSIMO#l MJIM KOCBEHHOW PEYH, U3BJIEUYEHHBIX U3 HOBOCTHBIX COODIEHUI

(masiee UATATHI), HATIPUMED,

Ilo mnenuro aKkcnepma, eAa6a 6€/L0pyCC’I€020 eocyaapcmea boavwe 6cezo
60’U,mCﬂ; Hmo cmpary ece-marwu AuwWam npasa mpoeecmu YeMNUoOHam mupa

no xoxkero 6 2014 200y.

[uTarsl HY2KHO OBLIO KJIACCU(DUITMPOBATH HA TPHU KJAcca: IO3UTUBHLII,
HeraTHBHBIN, HelTpaJbHbI. B KadecTBe oOy4aiomnieil KOJJIeKIUn ObLIO pa3Me-
YeHO ¥ BblaHO yuacTHHKaM 4260 murar. JIjas TecTupoBaHms ObLIO PA30CIAHO
6oJiee 120 Thicsd IUTAT, HO PEAJIbHOE OLIEHMBAHKE IPOU3BOIMI0CH Ha 5500 nuTa-
Tax. st OlleHKHU 1OAX010B TaK>Ke PUMEHSINCh PaHee UCI0JIb30BaHHbIE MEPHI:
Makpo F-mepa u 1IpaBUJIbHOCTH KJaCCU(DUKAIIIHN.

B poTuBOIOJIOXKHOCTD 3a/1a4ue KJIaCCUPUKAIUNA OT3BIBOB BCE JIyUIIIUE T10/I-
XOJibl ObLIIM OCHOBAHbBI HA JIMHIBUCTUYECKUX 3HAHUsIX (CJOBAPb + IIPABUJIA),
9TO, BUJIKMO, CBSI3aHO C OTCYTCTBHEM OOJIbIION 00ydvaionieil KOJJIeKIIMN U K-

poroit remaruk murar [30].
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4.6.2 TecTupoBaHue CUCTEM aHAJIN3a TOHAJBbHOCTH IO aC-

IIeKTaM

C 2014 roga B paMKax MexKJyHapoaHoi KoHdepenruu SemEval opranmnsy-
eTCs TECTUPOBAHWE CUCTEM aHAJIM3a TOHAJHHOCTH 110 OTHOIEHWIO K aCleKTaM
cympoctu [100]. Janubie jjist 0OydeHusi 1 TeCTUPOBAHUST BKJIIOYAJIN U30JUPO-
BaHHBIEC I[IPEJIOKEHHUsI, U3BJICUCHHBbIE W3 OT3LIBOB B JIBYX IIPEJIMETHBIX 00JIa-
CTSIX: pecTopaHax u Janronax. s oOydeHusi B Kaxkjoif u3 objacTeil ObLIO
LOJIIOTOBJIEHO OKOJIO 3 ThICSAY HPeJIoKeHruil. MHOXKECTBO aCIeKTHBIX KaTero-
puit o pecropatnam rJitodaiu: food (ega), service (obciyxupanue), price (ie-
na), ambience (o6cranoBka, armocdepa), anecdotes/miscellaneous (apyroe).

B 2015 r. TectupoBanue 0O6pabOTKH OT3LIBOB B paMKax SemEva]ﬁ Ha-
IpaBJeHo Ha 00pabOTKY MOJHLIX OT3BIBOB. ACIEKTHBIE KATETOPUU YCJIOXKHS-
FOTCsE M TEleph COCTOAT M3 1ap cyliHocTb-xapakrepucruka (Entity-Atribute
pairs — E#A). Habop nap E#A Bkitouaer B 0biactut peCTOPaHOB MIECTh TH-
nos cymuocreii (RESTAURANT, FOOD, DRINKS, SERVICE, AMBIENCE,
LOCATION) u 5 tumos arpubyros (GENERAL, PRICES, QUALITY,
STYLE _OPTIONS, MISCELLANEOUS). O6iacth JantonoB coaep:kut 22
tuna cympocreit and 9 tunos arpubyros (GENERAL, PRICE, QUALITY,
OPERATION PERFORMANCE wu jp.). IIpumMepsl aHHOTHDOBAHUS TPEJIIIO-

>KEHHUi B 00JIaCTU OT3BIBOB O PECTOPAHAX BBIIVISJIAT CJIEYIONIUM 00pa30M:

Great for a romantic evening, but over-priced. (AMBIENCE#GENERAL),
(RESTAURANT#PRICES)

The fajitas were delicious, but expensive. (FOOD#QUALITY), (FOOD+#
PRICES)

MeponpusgTue 10 OIeHKEe CHCTeM aHaJid3a TOHAJLHOCTHU JiJisi TEKCTOB Ha
pycckoMm si3bike SentiRuEval, koTopoe 6b110 oprannzosano B 20142015 rr., ObI-
JIO HAIIPABJICHO HA MCCJIEJIOBAHUE METOJIOB aHAJIM3a TEKCTOB 110 OTHOIICHHUIO K
HEKOTOPOMY 3aJIaHHOMY OO'BEKTY Mk ero xapakrepucrukam [60].

B 2014-2015 romax B pamrax SentiRuEval Obuio jgBa Twma 3agamnust:
O00'bEKTHO-OPUEHTUPOBAHHBIA aHAJMU3 TBUTOB JIJI JIBYX THUIIOB OpraHu3aIuii

(6&HKI/I U TEJICKOMMYHHKaIlMOHHBIE KOMHaHI/II/I) n aCHeKTHO—OpHeHTHpOBaHHbIﬁ

3http://alt.qcri.org/semeval2015 /task12/
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AHAJII3 OT3BIBOB MOJIb30BATEJNCH B JIBYX MPEIMETHBIX 00IACTAX (PECTOPAHBI U
aBToMoOuM). PaceMoTpuM 3aj1at1y acmeKTHO-OPHEHTUPOBAHHOTO AHAJIM3a TO-
HAJIbHOCTH OT3bIBOB B paMkax SentiRuEval.

Kaxx/iplit OT3bIB COJIEPYKUT MHEHUS 110Jb30BATE/Isi O KOHKPETHOM O0'beKTe.
Takne MHEHUS CTPYKTYPUPYIOTCS 110 3apaHee 3aJlaHHOMY HaDOPY IEJIEBbIX ac-
IIEKTOB, T. €. COCTaBHBIX YacTeil, MO0 XapaKTepUCTUK OIEHNBAEMOI0 00bEKTa.
st pecTopaHHOI TeMaTHKU TaKMMHU ACIEKTaMK ABJISIIOTCA: KYXHsl, HHTEPhep,
cepBuc, neHa. st apromobuiieil CIIMCOK aclleKTOB BKJIIOUaeT B cedsi: Oe3omac-
HOCTb, KOMOPT, HAJIE>KHOCTH, BHEITHUI BUJI, IIEHbI, X0J0BbIe KadecTBa. Habop
IIEJIEBBIX ACTIEKTOR JOMOJHEH aclieKTOM «O0BhEKT B IEJIOM», TTPEICTABISIONIM
ob1iee MHenue 006 00bLEKTe.

st co3manus o0ydarorneil KoJIeKITuu ObLjIa OCyINecTBIeHa pa3MeTKa, OT-

3bIBOB, 1IpU KOTOPOW B TEKCThl BHOCUJIACH CJiejlylolast uH(popMalius:

® BLIJICJISIOTCS ACIEeKTHBIE TEPMUHbBI, BKJIIOYAs SKCIJIAIUTHBIE, UMILIUIAT-
Hble ¥ TOHAJIbHBIE (DAKTHI;

® BbLIJIEJIEHHBIM aCHEKTHBIM TepMHUHAM IMPUIUCHIBAETCSA UX TOHAJILHOCTD: T0-
BUTUBHBI, HETATUBHBINU, TPOTUBOPEUNBBIN (both) 1 HEUTPAJbHBIN,

® BbIJIeJIEHHBIE ACIIEKTHBIE TEPMUHBI OTHOCATCH K aCIEeKTHON KaTeropuu;

® OTMEYAETCs CTATYC BBIJIEJTEHHOTO aCTIEKTHOTO TEPMUHA OTHOCUTETHHO TeKY-
mero Mmuerwust: pesesanTHbli (REL), orHOCHTCS K TPOTIIIOMY MHEHUTO aBTO-
pa win japyrux jgogei (PREV), ornocurest k mpyromy oowekry (CMPR),
ornocurest K runorerudeckoit curyain (IRR), uponusi (IRN). Takast pas-
METKa MOMOTAeT BBISIBUTH ACIEeKTHbIE TEPMUHBI, Y9eT KOTOPBIX MOXKeT
YXYJIMATH Ka9ecTBO aHaJn3a, TMOCKOJbLKY OHW He OTHOCATCS K TEKYIemMy
MHEHUIO aBTOPA;

® TIPUTINCHIBAETCS OIeHKa ACIMEeKTHONW KaTeropuu B IEJOM 110 OT3BIBY: Heii-
TPaJIbHbII, ITOJOXKUTEJbHDBIN, OTPUIATE/IbHBII, IIPOTUBOPEYUBLIN, OICHKA

OTCYTCTBYET.
Y4YacTHUKU MOLJIM PellaTh CJeJYIONUe 3a/1a9i Ha BbIOOP.

® Sa,ua‘{a A. BbI,ILeJIeHI/Ie peJI€EBaAHTHLIX OT3bIBY SKCIIMIMTHBIX aCIIE€EKTHBIX
TEPMHUHOB. HpI/I 9TOM HE JNOJIZKHBI pa3sMe€daTbCAd KaK SKCIIJIMIIUTHBIE aCIIEKT-
HbI€ TEPDMHUHDBI YIIOMUHAHW A, OTHOCAIINXCsA K IPYTI'UM 00 bEKTaM MJIN CUTya-

aM, YIIOMMHAEMbIM B OT3bIBaX.
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e 3ana4da B. Boijiesienne peeBaHTHLIX OT3bIBY BCEX aCHEKTHLIX TEPMUHOB,
BKJIIOYAs HEsIBHBIE aCMEKTHbIE TEPMUHBI ¥ TOHAJBHBIE (DaKTHI.

e 3anaya B. [IpucBanBanue OneHKM TOHAJBHOCTH KCILIUIUTHBIM ACIEKT-
HBIM TEPMHUHAM.

e 3amaua I'. [IpucBoenue acrekTHOW KATEropuu SKCIIUIUTHBIM aClIeKTHBIM
TePMUHAM.

e 3anaqa JI. 3anosiHeHne ONEHOK aCIeKTHBIX KATErophii o OT3bIBaM B Iie-

JIOM.

st Kaxk10# 3ajaumM OpraHm3aTopaMy OBLIN TOJIOTOBJIEHBI MPOTOHBI,
npejicrasisionie 6azosbie yposuu (baseline) misi cpaBHeHHsi, T.e TpeICTaB-
JIsifoInye coboit 0YeHb MPOCThIE PEIeHHsI IOCTABIEHHBIX 3a/1a.

Bazopas cucrema s 3amad A 1 B u3BiekaeT cumcok pa3zMedeHHbIX Tep-
MHUHOB U3 00ydJaloneil KOJUIEKIIMH, JeMMaTU3UPYeT UX U Pa3MedaeT UX B Te-
CTOBOH KOJIJIEKIINM Ha OCHOBE €e JIEMMATHU3UPOBAHHOIO INpejicTaBierust. Ken
K HEKOTOPOIi II0CJI€/I0BATE/IbHOCTH CJIOB IIPUMEHUMO 0oJiee OJHOTO TepMUHA, TO
HpeJInoYnTaeTcs boJsiee JJIMHHBIA TEPMUH.

Bazoas cucrema 3a1aun B npunucbiBaeT aClieKTHOMY TEPMUHY €10 Hanbo-
Jlee YaCTOTHYIO aCIeKTHYIO KaTeropHIo, Ha OCHOBE NH(MOPMAIMH U3 00y Jalolei
KoJuIeKIn. Ecim TepMuH OTCyTCTBYET B 00y Yalolieil KOJIEKIINNA, TO TPUITHACHI-
BaeTcs HauboJiee YacTOTHAsA acleKTHas KaTeropus. bazosas cucrema 3amaqn [
IPUIIKACHIBAET aCIeKTHLIM TEePMUHAM TOHAJLHOCTH Ha OCHOBE TAKUX K€ IPUH-
1uioB. basoBwiit yposenb juist 3aj1a4u E nipejcrasiisier coboit Hanbosiee 4acTyio
KATErOPUIO0 TOHAJILHOCTH JIJIsi KAXKJI0# aCeKTHOH Kareropuu (BO BCEX CJrydastx
9TO ObLTa TOJIOKUTEbHAS TOHATBHOCTD ).

B recrupoBanuu npuHsin ydactue 11 y4acTHHUKOB, NpHYeM 3ajadua aHa-
JIN3a OT3BIBOB O PECTOpaHAX MPUBJIEKJIA 3HAUUTEIHLHO OOJIbIIe BHUMAHUS, UeM
o13bIBbl 06 aBromobuiisix. Kak ykasbiBaercst B [60], siyuiine pesysbrarst, 110-
JIydeHHbIEe yJacTHUKaMU Jiuist 3ajad A n B 10 m3BjieueHnio acneKTHBIX Tep-
MHUHOB, II0OKa HE HAMHOI'O IIPEB3OILIM 0A30BbI METOJ U3BJICUCHHUS ACIIEKTHDBIX
TEPMUHOB, IIEPEHOCIITUI pa3MeTKy 13 00yUaroIero MHOXKeCTBa B TecToBoe. Ha-
LPUMED, [PU TOYHOM COIIOCTABJICHUM SKCILIMIATHBIX ACIEKTOB 110 PECTOPAHAM
Jayumuit pesysasrar cocrasui — 63.2% F-mepsbl | a baseline pesyasrar — 60.8%.

Muorne y9acTHUKHT He CMOTJIN IIPEB30WTH Pe3yaIbTar 0a30BOTO MIPOroHAa. 34,1891
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B u I' apnarorca 3amagamn KiaccuuKaIUl aCIEKTHBIX TEPMUHOB, W JIYUIIHE
Pe3yIbTATEI OBLIN MTOJIYIEeHbI Ha, OCHOBE METO0B MAIInHHOro odydenns SVM u
Gradient Boosting.

Cpen 0cobeHHOCTeH TPUMEHSIEMbIX TTOX0I0B JIJIs PEIIeHUs PA3HbIX TUIIOB
3aJ1a9 MOXKHO Ha3BaTh WMCIOJH30BaHWE HOBBIX, HEJABHO MOSIBUBIINXCS TUIIOB
YUIUTBIBAEMBIX (PAKTOPOB, 3aKJIOUAIOIIIXCS B UCIIOIb30BAHIE HEPOHHBIX ceTei
JUUIsl TIPEJICTaBJICHNUS CJIOB KOJIJIEKIIMU B BUJie BeKTOopoB, T.H. word embedding
[76], raxue dpaxropsl ucnosibzoBasucs B paborax [23 [75, 116].

Obyuatompe M TECTOBbIE JIaHHBIE, PE3YJILTATHI YUACTHUKOB, & TaK»Ke

CKPWIITHI JIJIsT TIOJICUeTa PE3YJILTATOB JIOCTYITHBI 10 ajpecy: http://goo.gl /Wsqit.

4.6.3 TectupoBaHme cuUcTeM aHAJN3 TOHAJBHOCTHU COOD-

menuit TBurTepa

OJIHEM U3 HOIYJSIPHBIX O0bEKTOB aHAJN3a TOHAJHLHOCTU SIBJISIOTCS COOD-
menns TBuTTepa. DT COODIEHNs IPEJCTABISIOT c000il TeKeTh! 10 140 cuMBO-
JIOB U SIBJISIIOTCsI OY€Hb YA0OHBIM CPEJICTBOM JIJisi OILyOJIMKOBAHUSI CBOEI'O MHE-
HUsS1 O CAMbIX pasHbiXx oObekrax u remax [93, [54].

C 2013 roga, B pamkax kKomdepernrun SemEval mpoxomguan tectuposa-
HUsI CUCTEM aBTOMATUYIECKOI'O PaCIO3HaBaHUSA TOHAJBLHOCTH. Y YACTHUKAM Obl-
JIO TIPEJJIOXKEHO JIBe 3aJauu: KjaaccupuKalus cooOIeHuil Ha ypoBHE dpas3 u
KJiaccudukaliys coobIeHril Ha yPOBHE 1eJIoro coodiieHus. B nepBoii 3ajaqe
TPeDOBAJIOCH OIPEJICJIATD, SIBJISETCS JIU JaHHas (ppasa MO3UTUBHO, HEMATUBHO
UM HelTpaJbHO OKpalleHHO. Bo BTOpoil 3ajadue TpeboBajoch OIPEIeUTh,
BbIparkKaeT JIK JIJAHHOEe COODIEHUe ITO3UTUBHOE WM HeraTUBHOE MHEHHE aBTOpPa
B IIPOTUBOMOJIOKHOCTH 00bekTuBHON nHpopMaruu [83, L05].

B 2012-2014 ronax, B pamkax koHdepeniun CLEF, npoxommnio copes-
HOBaHMe CcHcTeM OlleHKK peryTaiun (online reputation management systems)
RepLab [12, 13]. Llessb TecTupoBatus cOCTOsIa B TOM, 9TOOBI ONPE/CJIUTD, T10-
JIOXKUTEJbHO WA OTPUIIATE]ILHO TBUT BJIMdAET Ha, pemyTanuio Kommnanuu. Op-
ranuzaropbl RepLab jiesiator akieHT Ha TOM, 4TO OLPEJEJICHUE TOHAJbHOCTU
PEIyTAIMHU CYIIECTBEHHO OTJIMIAETCsT OT OOBIYHOTO OIPEJIe/IeHNsT TOHAJIHHOCTH,

B KOTOPOM TpedyeTcst OTJANIUTH CyObeKTUBHY 0 HH(OPMAIIUIO OT 00bEKTUBHOIA.
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[Ipu omnpejie/ieHny TOHAJBHOCTH PEIYyTAIMH JOJKHbBI IPUHUMATHCS BO BHUMA-
Hue Kak (paKThbl, TaK U CyObeKTUBHBIE MHEeHHSI. COBOKYIHOCTb (DAKTOB U MHE-
HUI [TOMOIaeT OLPEJEINTh, UMEeT JIK TeKCT HO3UTUBHBIC WA HEraTUBHBIE 110-
CJIeJICTBUST JIJIst pertyTaiuu Bbiopannoro oobekra [12) [13)).

B kauecre Habopos janubix ReplLab Obuiu mpejcraBieHbl TBUTHI U3 Clie-
JIYIOIIUX IPEJIMETHBIX obJiacTeil: aBTOMOOU/IN, OaHKKM, YHUBEPCUTETHI U MY3bI-
Ka. s Kaxkjioi mpejmMerHoii obactu Ob110 cobpano kKak MuauMyM 2200 TBu-
ToB: 1epsbie 700 TBUTOB (hOpMUPOBaAJIU 00YUAIONIYIO KOJIJIEKIIMIO, OCTABIIMECs
1500 — Tecroryro. Obydatonme u TECTOBbIE KOJIJIEKIINNA COOMPAUCH C WHTEP-
BaJIOM B HECKOJIbKO MecsieB. OleHka cucrteMm Obljia TpeJICTaB/IeHa Ha eJIMHOI
TECTOBOM KOJLIEKINH, 6e3 jejieHus Ha IpeJMeTHbIe 00JIacTH.

B 2015-2016 rojax TecTupoBaHus, MOXOXKHe Ha TecTupoBanHue RepLab,
ObLJIM OPraHM30BAHbI U JIJIsI PYCCKOTO sI3bIKa B paMKax TecTupoBaHusi SentiRu-
Eval [5], [69]. [leanto 3aa4u 06beKTHO-OPUEHTUPOBAHHOIO AHAJIN3a TBUTOB 110
TOHAJILHOCTH JIJIsi PYCCKOI'O SI3bIKa 3aKJ/II0YAJUCH B BBISIBJICHUH COODINEHMI, KO-
TOpbIE OKA3BIBAIOT BIUsIHAE Ha PEIIyTAIUI0 OPIaHU3AINHT, YIIOMSIHYTO! B TBUTE.
Taxue TBUTBHI MOT'YT COAEPKATH KaK MOJOKUTEILHOE WM OTPUIATEHLHOE MHE-
HUE aBTOpa, TaK W MOJIOXKHUTEJIbHBIN WM OTPUIATEHHBIH (DAKT OTHOCHTEHHO
YIOMSTHYTON OpraHu3allnm.

B kauecTBe npeJMeTHbIX obJjiacTeil ObLIM BbIOPAHbI TBUTHI O TEJIEKOMMY-
aukaonubix koMmmauusx (TKK) u tButel o Gankax. BaxHo moHuMarh, 1T0
UCCJIeJlyeTcs 3a/1a4ua OLEHKM OT3bIBa 110 OTHOIIEHUIO K KOMIIQHUU, & HE TEKCTa
coobiiennst B riejiom. Orymmane mocTaHoBKa, 3a/1a4r B paMkax SentiRuEval ot re-
crupoBanusi RepLab, coctouT B ToM, 4T0 ObLIM BHIOPAHBI TBUTHI U3 JBYX MPE/I-
METHBIX ObJiacTeil, U pe3yJibTaT PabdOThl CUCTEM yUYACTHUKOB JJIsi STUX IIPE/I-
METHBIX 00JIaCTell CUNUTAJICA 110 OTAEJHLHOCTH, UTO JAeT BO3MOXKHOCTH HU3YUHUTh
3aBUCUMOCTH PE3YJIbTATOB PEIYTAIMOHHOIO aHaJIu3a TBUTOB OT KOHKPETHON
npeaMeTHoi obsactu. st mpoBesennsi TeCTUPOBaHUS OBLIN B3SITHI TBUTHI O
BOChMHU OaHKaX W CEMW TEJIEKOMMYHUKAIMOHHBIX KOMIAHWUSX.

[Toxoapl y9acTHUKOB TECTHPOBAHUS aHAJIN3a TOHAJLHOCTHA TBUTOB B 2015
u 2016 romax cymecrBernno paziuvanucs [5l [69]. B 2015 roxy ocroBHBIM MO
XOJIOM ObLJI METOJ| MalMHHOTO 00yueHust SVM, u B kadecTBe JIAHHBIX HCIIOJIb-

30BaJIaCh TOJHKO 00YyUAOMNIas KOJJIEKIMA. DTO MPUBEJIO K TOMY, YTO CHCTEMbI
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omunbaJiNCch B KiaaccupUKallul TBUTOB TECTOBOI BBIOOPKHU, €CJIM OHU COJIepPIKa-
JII OIIEHOYHBIE CJIOBA U BBIPAXKEHMsI, KOTOpPbIe OTCYTCTBOBaJIM B OOyUalomieit
BbIOOpKe [3]).

B 2016 rojy Jydiimm I0OJX0JOM CTaJl HOJXO[ Ha OCHOBE HEHPOHHBIX Ce-
Tel, KOTOPhI# MCI0JIb30BaJl BEKTOPHbBIE MPEJACTABICHUS CJI0B, HACUNTAHHBIE HA,
OOJTIBIIION KOJUIEKITH KOMMeHTapues mosb3osareseii [15]. Takue npeacrapiemnus
IIO3BOJIAIOT JIyUIIe IIPEOIoIeBaATh Pa3/Indus B 00yUaloleil 1 TeCTOBO BBIOOD-
Ke 38 CYeT TOI'0, YTO CXOJHbIE 110 CMBIC/IY CJI0Ba MMEIOT CXOJHbIE BEKTOPHbIE
npejicraBaennsi. KoHkpeTHoe CJIOBO, BO3MOXKHO, HE BCTPEYAJIOCHh B 00yYaroIeit
BBHIOOPKE, HO B HEil MOIJIM BCTPEUAThCSI CXOJHBIE CJIOBA.

Caenyrolye 110 KauecTBY Pe3yabTaTOB I0JIX0/Ibl KOMOMHMPOBAJIM MAallliH-
HOE 0Oy UeHIe U UMEIOIIUECs CJIOBapH Pycckoro si3bika [69)]. st aroro co3nasai-
Cs1 JIONOJIHUTE/IbHBINA HAOOP IPUBHAKOB JIJIsi IIPEJICTABICHUS COOOIICHUI, BKJIIO-
JaIoUMii TaKKie MPU3HAKU, KAK KOJMIECTBO MOJOXKUTEIbHBIX CJIOB U3 CJIOBAPS,
OTPHUIATEIBHBIX CJIOB, CpeTHsIs oneHKa TBuTa 1o cyoBapio [10] 68)]. Takum obpa-
30M, HPOUCXOJINJIO OOyUeHne KJjaccuduKaTopa He TOJbKO Ha OCHOBE KAKUX-TO
KOHKPETHBIX CJIOB, BCTPETHUBIINXCS B 00yYaloIeil KOJJIeKINH, HO ¥ Ha OCHOBE
undopMalu 13 cjaoBapsi B 1ejaoM. Takum 06pa3oM, CJIOBO U3 CJIOBapsi, OTCYT-
CTByIOIIIEEe B 00OyYJaloIIeil KOJJIEKIINU, MOXKeT OBbITh Telepb YUTEHO ITPU KJIACC-

cuUKAIUNA TBUTOB.

4.7 SakJjo4deHue

B jlaHHOi#1 1y1aBe ObLIY IIpeJICTaB/ICHbI Pa3/InIHbIC 3a/[aU1 aHAJII3a TOHA I b-
HOCTU U OCHOBHBIE IOJXOJbl MX perrenus. [lokazano pasHooOpasue TEKCTOB,
MCIIOJIb3YEMBIX JIJId aHaJIN3a, U TPUIOKEHUM.

[IepBble pe3y/ibTaTbl aBTOMATHYECKOIO aHAJIU3a TEKCTOB MOI'YT ObITh I10-
JIYUEHbBI JOCTATOIHO ObICTPO, KaK Ha OCHOBE WHXKEHEPHO-JIMHBUCTUIECCKOTO 1O/
X0JIa, TaK ¥ HA OCHOBE METOJIOB MallMHHOr0 o0yueHust. OTHAKO HOMBITKU YJIy -
IIIUTHh KAaYeCTBO CUCTEM aHaJIM3a TOHAJHLHOCTU YIUPAIOTCs B OOJIbIIOE KOJUUe-
CTBO pa3HOOOPa3HbIX 11PODJIEM, KOTOPbIE ObLIM 1IEePEYUC/IeHbl B JIAHHON padboTe:
oreHOYHbIe (DAKThI, yueT c¢dephl JIeCTBUsI OTPUIIAHNT, yUeT HepeaJbHOI'O KOH-

TekcTa, 00paboTKa CpaBHEHUI 1 MHOTOE JIPYToe.
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I'1aBa b

00630p BepOITHOCTHBIX

TeMaTU4deCKNX MoJeJien

Boponuos K.B.

5.1 DBsenenme

Temaruueckoe MOIEINPOBAHKE — 9TO OJHO U3 COBPEMEHHbBIX HAIIPABJICHU
CTATHCTUYECKOrO aHaJM3a TeKCTOB, aKTUBHO pa3BuBaolieecs ¢ Kouia 90-x ro-
noB. Bepoammuocmmnas memamueckas modeas (probabilistic topic model) Bor-
SIBJISIET TeMAaTHUKY KOJIJIEKIIMHM JOKYMEHTOB, MPEJICTABJIAA KaXKJIYI0 TEMY JIHC-
KPETHBIM PACIPEICICHIEM BEPOSTHOCTEH TEPMUHOB, & KaXKJIblil JIOKYMEHT —
JINCKPETHBIM PACIPeIeIeHIeM BEPOATHOCTEH TeM.

TemaTn1ueckoe MoJIe/IMpOBaHUE IIOXOXKE HA KJIACTEPHU3alUI0 JOKYMEHTOB.
Orimyue B TOM, YTO IHpPU KJIACTEPUBAIMUHU JIOKYMEHT IEJIUKOM OTHOCHTCS
K OJHOMY KJACTepy, TOTJa KaK TeMaTHUUIecKasl MOJEJb OCYIIEeCTBIISIET «MT-
Kyl Kiacrepusanuio» (soft clustering), orHocs JOKYMEHT K HECKOJIBLKUM
KJIaCTEPAM-TeMaM ¢ HEKOTOPBIMHU BEPOSITHOCTSIMU. TeMaTuIecKue MOJEIN Ha-
3bIBAIOT TaK2Ke MOJICJISIMU MSIIKOI OM-KJIacTepu3allii, IIOCKOJIbKY KarK/ bl Tep-
MUH TaK»Ke PacIpeJiesisieTCsl 0 HeCKOJbKUM TeMaM.

[Tocsenee cBOCTBO 11O3BOJIsIET OOXOUTH HPOOJIEMbl CHHOHUMUU U I1OJIU-
cemun ¢Jj10B. CUHOHUMBI, B3AMMO3aMEHsIEMbIE B CXOXKUX KOHTEKCTaX, IPYIINAPY-

IOTCSI B OJIHMX U TeX ke TeMax. MHOrozHadHble CJIOBa ¥ OMOHUMbBI, HA00OPOT,

195
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PaCIpPeJIe/ISIIOT CBOU BEPOSTHOCTH 10 HECKOJIbKUM CEMAHTUIECKH HE CBSI3aHHBIM
temaM. Hampumep, 3HavueHne CI0Ba «SAPO» MOXKET OBITH MOHSITO W3 TOTO, Ka-
Kasi TeMa JOMUHUPYET B KOHTEKCTE JIAHHOI'O CJIOBA — MaTeMaThka, (QU3MKA,
OUOJIOTMST MJIM BOGHHAsT UCTOPUSI.

B posm TepMUHOB MOT'YT BBICTYTATh KakK OTAEJbHBIE CJIOBa, TakK W CJIO-
BocoueTaHusA. Tema oOpa3yercs ceMaHTHIECKH CBSI3aHHBIMU, YaCTO COBMECTHO
BCTPEUAIONUMUCT TepMUuHaMU. Takoe onpeiesieHue «TeMbl» JIOMYCKAeT TOTHYIO
MaTeMaTUIeCKy0 (POPMAJIM3ALNIO, HO MOXKET OTJIMYATHCS OT PUHSITHIX B JIMHI-
BUCTHKE UJIU JINTEPATYPOBEJICHN.

Cikaroe onucanne JTOKYMEHTa B BUJE BEKTOpPa BEPOSITHOCTEH TeM Cozep-
JKUT BayKHEHIYI0 HHPOPMAIUIO O CEMAHTUKE JIOKYMEHTa W MOXKET HCIOJIh30-
BaThCS JIJIsT PEIIeHnsT MHOTUX 3a/1a1 TeKCTOBON aHAJUTHKU. TeMaTudIecKkue Mo-
JIeJTA TPUMEHSTOTCsI JIJ1s1 BbISIBJIEHUsI TPEH/IOB B HOBOCTHBIX IIOTOKAX, ITATEHTHbIX
bazax, apxuBax Hay4dHbIX mybsnkaiuit [152) 121], muorosizsraroro undopmaliu-
onnoro noucka [131), 130], moncka remarnveckux coobOIECTB B COMUATIBHBIX Ce-
rax [154) 123,97, 27|, knaccudukaiuu u kareropusaiuu 1okymerTos [1006], 155],
TeMaTHIeCKOl cermenTanun Tekcros [139)], anammsa n3006parKkeHuit 1 BUICOMOTO-
ko [49, [66], 42], 122], rerupoBanus BeO-crpanul [58], obHapyKeHusi TEKCTOBOIO
cnama [10], B pekomenaresnbibix cucremax [146], 134] 62, 149 148], 8 6Guounn-
dbopmaTuke s aHaTM3a HyKJICoTUAHBIX [59] 1 aMHHOKHUCIOTHBIX MOC/IET0Ba-
reapnocreii [I11) 57], B 3amatax momymsanmonnoii renernknu [99]. Muorue apyrue
PA3HOBUJIHOCTH ¥ IPUJIOYKEHUsT TEeMaTUIECKUX MOJeJeil YIIOMUHAIOTCS B 0030-
pax [35] 22].

[TocTpoenne TeMaTUYeCKOi MOJIEIN MO KOJJIEKIUH JOKYMEHTOB sIBJISIET-
Cd HEKOPPEKTHO ITOCTABJICHHON ONTUMU3AIMOHHON 3a/iadeil, KOTopas MOZKeT
IMeTh OECKOHEUHOe MHOXKEeCTBO pemnieruii. CoryiacHO TEOpUU perysaspusaiun
A.H. Tuxonosa [11], perienue takoit 3ajiauu BO3MOXKHO JIOOHPEJETUTD U CJle-
JIATH YCTOWIMBBHIM, I00ABUB K OCHOBHOMY KPUTEPUIO PE2YAAPUAMOP — TOTOJI-
HUTEJILHBI KPUTEPUi, yIUTHIBAIONIUI Kakue-jnbo creruduieckue 0CoOeHHO-
CTU TPHUKJIAIHON 38120 WU 3HAHUS MPEMETHOH obacT. B clIoKHBIX mpu-
JIOYKEHUSIX JIOTMOJTHUTENBHBIX KPUTEPUEB MOYKET ObITh HECKOJIBKO.

Addumuenas peeyaapusayus memamuyeckur modeaet (additive regulari-

zation of topic models, ARTM) — 310 MHOrOKpUTepHaJbHbIH TOJIX0J, B KOTO-
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POM ONITUMU3UPYETCs B3BeleHHas cyMmma kputepues [3, [126]. Bosbmuuacrso ns-
BECTHBIX TEMATUUYCCKUX Mojiesieil TuO0 n3HavaIbHO (DOPMYJIUPYIOTCS B TEPMU-
HAX PeryJsipu3aliyu, Jubo J0nyckaoT Takyio nepedopmyinposky. ARTM 1nos-
BOJISIET OTJIEJISATH PEryJjisipu3aTopbl OT OJHUX MOJIeJIell U UCIOJIb30BATH B JIPY-
UX. DTO MPUBOANT K MOAYILHON Texuojgornn momeanpoanns. Cobpas OMO-
JINOTEKY YACTO HMCIOJb3YEeMbIX PEryIspu3aTOPOB, MOXKHO 3aT€M MX KOMOWHU-
poBaTh, YTOOBI CTPOUTH TEMATHUYECKUE MOJEJTH C TpeOyeMbIMU CBOMCTBAMHU.
Onrumusaiust JIOObIX MOJesIel 1 UX KOMOMHAIMH TPOU3BOJNTCS OJHUM U TEM
ke 0000mEnabIM EM-asropurMom. DTr njien peajn3oBaHbl B OMOJIHMOTEKE ¢ OT-
KPBITBIM KoZiIoM BigARTM, mocrymHoit o ajpecy http://bigartm.org.

ARTM ne gBasgercs emnié oJHOI MOJIENbI0 WK eINé OJHUM METOJIOM. DTO
OOTIMIt TOJIXO/ K MOCTPOEHUIO U KOMOMHUPOBAHWIO TEMATHICCKUX MOJIETICH.

B Jiureparype 110 TeMaTHUeCKOMY MOJIEJUPOBAHUIO B HACTOsAIIEE BPEMsi
JIOMUHUPYIOT MeToJibl baiiecoBckoro obyuenusi. 3-3a cjioxkHOCTH MaTeMaTrde-
CKOT'O aIlllapaTa B CTAThIX JaCTO OMYCKAIOTCS BayKHbIE JIJI TOHUMAHUS JIeTaJIu.
Mnorja aBTOpbl OrpaHUYNBAIOTCS YIPOIEHHBIM OMTUCAHUEM MOJENH B BUJIE TIO-
POKJIAIOTIEro TIporiecca (generative story) wam rpaduaeckoil mIoCKoil HoTaIun
(plate notation). [Tocseyrormuii epexo K aJropuTMy 1 €ro IporpaMMHON pe-
aJIn3aluy OCTAETCs HEOJ[HO3HAYHBIM U HEOUYEBUIHBIM.

[leab JaHHOrO TEOpeTHmIecKoro o030pa — IMOKa3aTh paszHoobpasue 3ajiad
U TIOXOJIOB TEMATUIECKOTO MOJICTUPOBAHUs, COCPEJIOTOYUBIINCH HA MEPBOM
M O4YEHb BaXKHOM ITalle MOJECJIUPOBAHUS — KaK OT HCXOJHbIX TpeboBaHuil
U 1PEJIITOJIOXKEHUI niepeiiT K (poOpMaJibHOM 1TOCTAHOBKE ONTUMU3AIIMOHHON 3a-
naqan. Hamnwueitmme marn 8 ARTM namuoro mporre 6aitecoBcKoro BeIBOA, ITO
MO3BOJIIET COKPATHUTh U3JIOYKEHWe, He CKPbIBas MaTeMaTUIECKUX BBIKJIAJIOK.
ComnocTaBUMBIl TIO OXBATy U OOCTOATETHHOCTH 0030p 6aiieCOBCKUX TeMaTHve-
CKUX MOJIeJIell 3aHsijl Obl COTHU CTPAHMUIL.

B pasnenax u BBOJIATCS OCHOBHBIE TIOHSATUSI. B pasjenax
B TEPMUHAX PEryJisipu3alii OMUCHIBAIOTCS PA3HOBUJIHOCTH TEMaTHYECKUX MO-
Jesieit. T pa3zesbl MPAKTUIECKH He CBA3aHbBI JPYT € APYTOM, UX MOXKHO TH-
TaTh B MPOU3BOJILHOM TOPSJIKE WU UCIOJIH30BAThH KaK ITyTEBOJUTENb MO CChLJI-

KaM Ha Jiureparypy. Pasjen HOCBSIIEH OIEHUBAHUIO KadecTBa. B pasjie-
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Jie [9.13] obcy Kk 1aeTcst MpuMeHeHne TeMaTHIeCKOro MOJACTUPOBAHUS JIJIsI Pa3Be-

JIOYHOTO MH(MOPMAIMOHHOIO MToucka. B pazjene — KpaTKoe 3aKJII0UeHHE.

5.2 OcCHOBBI TEMAaTIYIECKOTO MOJIeJINPOBAHUS

[Iycts D — MHOXKeCTBO (KOJUIEKIHST) TEKCTOBBIX JOKYMEHTOB, W — MHO-
KecTBO (csioBapb) ynorpebiisieMbiX B HUX TePMUHOB. TepMuHamu MOryT ObITh
KaK OTJIeJIbHBIE CJIOBA, TaK 1 cjaoBocodeTanus. Kaxipiit jokyment d € D mipeji-

cTaBJgeT coOOi MOCTIeIOBATETBHOCTD g TEPMUHOB W1, . . . , Wy, U3 caoBapd W.

I'ummore3a o cymecTtBoBaHMmM TeM. lIpejiosiaraercs, 4To KaxKji0e BXOXKle-
HUE TEPMUHA W B JIOKYMEHT d CBSA3aHO C HEKOTOPO# TeMoil t u3 3aJlaHHOTO
KOHETHOro MHOYXKecTBa 1. KoseKust JoKyMeHTOB MpeJICTaBsgeT coOoil moce-
JIOBATEBHOCTH TPOeK (wj, d;,t;), i =1,...,n. TepMunbr w; u JOKYMEHTHI d;
SIBJISIFOTCSL HADJII0JIJaeMbIMU [IEPEMEHHBIMU, TE€Mbl t; HE U3BECTHbI U SBJISIIOTCH

AAGMEHTTHBIMU (CKprTbIMI/I) InepeMEeHHbIMU.

I'mnmore3za «memka cyaoBy». Ilpejnosaraercss, 4To 1HOPsiJIOK TEPMUHOB B JI10-
KyMEHTaX He BayKeH JIJIs1 BBISIBJICHUS TEMATUKN, TO €CTh TEeMATHKY JOKYMEHTa,
MOXKHO y3HATH JIaXKe MOCJIe TTPOU3BOJILHON TepecTaHOBKY TEPMUHOB, XOTST JIJIsT
JeJIOBEKa TaKOWl TEKCT IOTEpsieT CMBIC/I. DTO IIPEJIOJOXKEHNE HAa3bIBAIOT I'U-
nore3o0i «merrka ¢jioB» (bag of words). Ilopsilok TOKYMEHTOB B KOJIJIEKIUH
TAKXKE HE MMEeT 3HAYEHHUsI; ITO IPEJIIOJI0KEHNEe HA3LIBAIOT I'MIIOTE30# «Merll-
Ka JOKYMEHTOB». ['MIIOTe3a <«MeIIKa CJIOB» IO3BOJISIET MEPEHTH K KOMIIAKT-
HOMY TPEJICTABJIEHUIO JIOKYMEHTa KaK MYAbMUMHONCECMEA — TTOIMHOXKECTBA,

d C W, B KOTOPOM KaXKJbIil 3jieMeHT w € d MOBTOPEH Ngy, Pas.

BepositTHocTHBIE TuUnOTE3bI. [Ipejnosnaraercs, 910 KOHEIHOE MHOYKECTBO
D xW X T aBisercs 6epoammocmmovLm NpocmpaHcmeom ¢ HEA3BECTHOM
dbyukrimeii  BepositHoctu  p(d, w,t). Ilpenmonaraercsi, 9T0 BBIOOPKA TPOEK
(di, w;, t;) nopoxjena u3z pacupejeierus p(d,w,t) ciydailHO U HE3ABUCUMO.
DTO BEPOSITHOCTHOE YTOUHEHNE TUIIOTE3BI «MEITKa, CJIOBY», U3 KOTOPOTr0, B 9aCT-

HOCTHU, CJIEJIyeT, YTO BCE N TPOEK B BHIOOPKE PaBHOBEPOSITHHI.

I'mnmore3za ycsaoBHOIT He3aBucuMocTHu. llpejionaraercs, 4To IMOsiBJIEHKE

CJIOB B JIOKYMeHTe d 110 TeMe t 3aBUCUT OT TeMbl, HO HE 3aBUCHUT OT JJIOKYMEHTa d,
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¥ OTUCHIBACTCS OOIIUM JIJIst BCEX JIOKYMEHTOB pacipejesenueM p(w |t):
pwld,t) = p(w|t). (1)

BeposiTHOCcTHas mopoxkjaarorias Mojiesib. CoracHo ¢popmyJie TOJHOM Be-
POSTHOCTH W TUIOTE3€e YCJIOBHON HE3aBUCUMOCTH, pachipeaesieHne TePpMUHOB
B jlokyMenTe p(w |d) omuceBaeTCS 6€pOAMHOCMHOT CMECHI0 PACTIPEICTCHTI

TEPMUHOB B TeMax ., = p(w|t) ¢ Becamu Oy = p(t|d):

plwld) =Y pw|t,d) p(t|d) = pw|t) p(t|d) = @ubu.  (2)

teT teT teT

Beposirnocruast MoJiesib OIIUCHIBAET IIPOLECC HOPOXKJICHUS KOJLICK LMK
1o n3secrubM pacupeaenennsm p(w|t) u p(t|d), em. aaropury [If n puc.[5.1]
[TocTpoenne TeMaTHIeCKO MOJIE/ I — 9TO OOpaTHas 3a/1a4a; 110 3aJaHHOI

KoJIIeKIuu D TpebyeTcs HAfTH napaMeTpbl MOJIENH ,, U By, XOPOIIIO TPUOJIN-

Ndw

KAIOIIEH YaCTOTHBIE OIEHKHU YCJIOBHBIX BepositHocTell p(w |d) = .

Pacupejesienne Buja p(t|x) Oyjgem HasbiBaTh memamurol obbekTa .
Hanpumep, MOXHO roBOpuTh 0 TemaTuke jiokymenta p(t|d), Temaruke Tep-

muna p(t|w), Temarnke TepmuHa B okyMmente p(t|d, w).

Huskopanrosoe marpudtoe pasjioxkenue. O0biano uucio rem |T| MHOro
merbitie |D| u |W|, n 3aa1a cBOIUTCS K TIOUCKY MPHUOJIMKEHHOTO TIPEJICTABIIC-
HUS 33JIAHHONA MaTPHIbl YACTOT TEPMUHOB B JIOKyMeHTax P = (ﬁ(w!d))WX D
B Bujie npoussesenus P = O 1ByX HEM3BECTHBIX MATPUIL MEHBLIIErO pa3Me-
pa — mampuyv, mepmunos mem P = (Qut)wxr U Mampuyb mem doKyMeH-
mos © = (019)rxp- Bee tpu marpunpt P, ®, O sipisitorest cmozacmuyeckumu,
TO €CThb MMEIOT HEOTPUIATEeIbHbIe HOPMUPOBAHHBIC CTOJOULI Py, ©t, B, Ipel-

CTaBJIAIOIME TUCKPETHBIEC DaCIIpeJe/ICH .

ITpuHIMnn MakcuMyMa OPaBJIONOJ00US HCIIOJb3YETCS B MaTeMaTHIeCKOi
CTATUCTHKE JIJIsi OIICHUBAHUS IIapaMeTPOB BEPOSITHOCTHBIX MOJeseil 1o HabJIo-
JaeMbIM JlaHHbIM. COrJIacHO 3TOMY HPUHITUILY, BHIOMPAIOTCS TaKue 3HAUCHUS
1IAPaMEeTPOB, 1IPU KOTOPbIX HabJrojaemast BbIOOpKa HauboJiee 1paB/io1o100Ha.
Dynxuyus npasdonodobus ONPEJETSTETC KakK 3aBUCHMOCTh BEPOSITHOCTH BBIOOP-

KN OT IMapaMe€TpOB MOJEJIN. BﬂaFOﬂapH MpeaInoJOKEHNIO O HE3aBUCUMOCTHU Ha-
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AaropurMm 1. BeposiTHOCTHasT MOJIe/Ib MOPOXKICHUST KOJIJIEKITUN.

Bxopa: pactnpenenenus p(w|t), p(t|d);
Bobixoga: Boibopka map (d;, w;), i =1,...,n;
1 ans Bcex d e D

2 3a/1aTh JUIMHY N4 JOKyMeHTa d;

3 ana scex 1 =1,...,ng

4 d; = d;

5 BBIOpATH Caydaiinyto Temy t; u3 pacnpesenenus p(t|d;);

6 BHIOpATH CJIYUalHBIN TepMUH w; U3 pacrupeeienus p(w |t;);

rel) |~ FEEEEODD00D000000000

HDD \\\

p(w(t): 0.023 gHK 0.014 6asuc 0.018 pacnoaHasanue
0.016 reHom 0.009 cnextp 0.013 cxopcTBO
0.009 Hykneotua 0.006 opTOroHanbHbI 0.011 natTepH

W1, ey Wpyt /

PazpaboTaH cnekTpasibHO-aHaNUTUUYECKWI NMOAXOA K BbISIBIEHWIO Pa3MbITbIX MPOTSXXEHHBIX TOBTOPOB
B FeHOMHbIX MOEfief0BaTeNbHOCTSIX. METOA OCHOBaH Ha, pa3HOMacLITabHOM OLEHUBAHUW CXOACTBA
HYK/IEOTUAHBIX MOCNEA0BATENBHOCTEN B MPOCTPaHCTBE KO3GhMULIMEHTOB pasoXeHUs hparMeHToB
KpuBbIX GC- 1 GA-coiepXaHus no KIacCUuyeckMM OpToroHanbHbIM 6a3ucam. HaiaeHbl ycnosus
ONTUManbHOM annpokcMMaLmm, obecneymBatoLLme aBTOMaTMYeCckoe pacno3HaBaHWe NnoBTopoB
pasnuUHbIX BUAOB (NPSIMbIX U MHBEPTUPOBAHHbBIX, @ TakXKe TaHAEMHbIX) Ha CMEKTpasibHOi MaTpuLe
CXOACTBa. MeToa 0AMHAKOBO XOPOLUO paboTaeT Ha pasHbiX MaclwTabax AaHHbIX. OH No3BonsieT
BbISIBAATb Clefibl CErMEHTHbIX AyNAMKaLuii U MeracaTeN/InTHbIe YYacTKU B FreHOME, paioHbl CUHTEHUM
npu cpaBHEHUW Mapbl reHOMOB. Ero MoXHO UCMob30BaTh A AETaIbHOro U3yyeHus parMeHToB
XPOMOCOM (MouCKa pasMbITbIX YHACTKOB C YMEPEHHOM ANMHOM NOBTOPSAIOLLErocs naTrepHa).

Puc. 5.1. IIponecc mopoxkaeHnst TEKCTOBOI KOJIJIEKIINH BEPOSITHOCTHO
TeMaTUu4YeCKOM MO/IEJIbIO : B KaXKJIOM 1O3UIMK 1 JJOKYMEHTa d; CHaYaJIa,
nopoxgaercst rema t; ~ p(t|d;), 3arem repmun w; ~ p(w|t;)

OJITOJIeHI#, OHA paBHA, IIPOU3BEJICHUIO BEPOSITHOCTEH CJIOB B JOKYMEHTAaX:

p((di, wi)iy; ®,0) = Ep(di, w) = [[ ] pwld)™ p(d)" — max.

$.0
deD wed const

[IponorapudgMupoBaB npaspiononodue, mepeiiéM oT MPOu3BeeHus K CyM-
Me 1 OTOPOCUM cjlaraeMble, He 3aBUCHIIMe OT rapamMeTpoB Mojesu. [losyunm

3aJlady MakcuMmusanuu Jgorapudma npasonogobus (log-likelihood)

Z Z Ngw 10 Z Owtbia — I%%)X (3)

deD wed teT



5.2. OCHOBBI TEMATUYECKOI'O MOAE/INMPOBAHUA 201

[IPU OTPAHUYIEHUSX HEOTPUIATEJBHOCTH U HOPMUPOBKH BCEX CTOJIOINOB (07, Oy:

Z Cwt = 1;  @ur 2 0; Zetd =1; 0, =0. (4)
weW teT

ATo 3ajava 6EPOATNHOCTINOZ0 AGMEHNHO20 CEMANMAUYECKO20 AHAAUSA
(probabilistic latent semantic analysis, PLSA) [48]. s eé pemenus: ucnosib-

gyercss EM-airopurm, KOTOpbIi NPUBOAUTCs HUXKe B OoJiee 00IIei mocTaHoBKe.

IIpeaBapuresbHass 06paboTKa TEKCTA liepej] IOCTPOCHUEM TEeMATHICCKUX
MoJieJielt OOBIYHO COCTOUT U3 CJIeyIoleil cepun rnpeobpa3oBaHumii.

Jlemmamuszayus — 3TO TPUBEJIEHNE KaXKJOTO CJI0Ba B JIOKYMEHTE K €ro
HOpMaJIbHOI hopme. B pycckoMm dA3bIKe HOpMAJbHBIME (hDOPMaMU CUUTAIOTCS:
JUTST CYTIeCTBUTEJIbHBIX — WMEHWTEJIbHBIN MajieX, eJUHCTBEHHOEe YUCTIO; JIJIs
[pUIaraTeJbHbIX — HMEHUTEJIbHBIA TMajeXK, eJIMHCTBEHHOE YHCI0, MY>KCKOM
POJI; JIJIsSE TJIATOJIOB, MPUYACTU, JIeelpuiacTii — rjaroj B MHPUHUTHBE. XOPO-
MU JIEMMATH3ATOPAMU JIJIT PYCCKOTO S3BbIKA CUMTAIOTCA TOCTEeHIEe BEPCUN
mystem u pymorphy.

Cmemmune — 310 oTOpaChIBaHUE OKOHYAHUI M JIDYTUX U3MEHSIEMbIX Ya-
creit cyioB. OH MOAXOIUT JIJIsT AHTJIMHCKOTO SI3bIKA, JIJIS PYCCKOTO TTPEITOITH-
TeJbHA, JIeMMATU3AIS.

C'mon-ca06a — 3TO YacThIe CJIOBA, BCTPEYAIONINecs B TEKCTax JII0OO TeMa-
Tukr. OHM OECTIONIe3HBI I TeMATHIeCKOr0 MOJIETUPOBAHUA U MOTYT OBITH OT-
oporienbl. K HUM OTHOCSTCST TIPEJIJIONH, COIO3bI, YNC/INTEbHbBIE, MECTOMMEHNS,
HEKOTOPBIE IJIAroJibl, pUJIaraTebHble U Hapedns. YnCa0 TaKuX CJIOB OOBITHO
BapbUpYyeTCs B MpejiesiaX HeCKOJIbKUX coTeH. VX orOpachiBanue MOYTH He BJIHA-
eT Ha 00bEM CJIOBaps, HO MOYXKET MPUBOJIUTH K 3aMETHOMY COKPAIEHUIO JIJTAHBI
HEKOTOPBIX TEKCTOB.

Pedrue crosa TakxKke peKOMEHIyeTcsi 0TOPachIiBaTh, IOCKOJbKY OHU HE MO-
I'yT MOBJNSITH HAa TEMATHKY KOJIeKInn. OTOpachiBaHe PeIKUX CJIOB, & TaKXKe
CTPOK, HE SIBJISTIOIIUXCS CJIOBAMHU €CTECTBEHHOT'O sI3bIKa, (HAIIPUMEp, TUCe), 0~
MOTraeT BO MHOTO pa3 COKpalllaTh 00bEM CJIOBapsi, CHUYKasl 3aTPAThl BPEMEHU
U ITAMSITH Ha [TOCTPOCHUE MOJIEJICH.

Kmouesvie ¢pasv, — 310 CJI0BOCOUETAHUS, XaPAKTEPHBIE JIJIsi ITPEJIMETHOI

obsiactu. VIx ucnosb3oBanue BMECTO OTACTbHBIX CJIOB UJIN HAPSLY ¢ HUMU YJIyU-
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IAeT UHTEPIPETHPYEMOCTb TeM. JIJist uX BbIJIeJIeHIsT MOYKHO UCIOJb30BATH Te-
3aypycel [§] mwim MeTopl ABTOMATHYECKOTO BBIIEJEHUsT TePMUHOB (automatic
term extraction, ATE), ne tpebytouue npusiedenust sxcuepros [40, 67, 108§].

Hmenosannvie cyunocmu — 910 HazBaHKUs 0OHEKTOB peabHOr0 MUpPa, OT-
HOCAIIMXCA K ONPEEJEHHBIM KATETOPUAM: [IEPCOHBI, OPTraHN3AIINK, TeOJOKAIWH,
coObITHsI, aThl, U T. 1. [j1s pacrno3HaBaHust IMEHOBAHHBIX CyIIHOCTEl (named
entities recognition, NER) ucrnosib3yrorcest pasinanbie METOIbI MATITHHHOTO 00y~
uenust [83] 160] 8.

5.3 Perynapusanus

3ajaua CTOXaCTUIECKOIO MATPUIHOTO PA3JIOXKEHUS ABJISAETCSA HEKOPPEKTHO
MIOCTABJIEHHOM, MOCKOJILKY B ODIIEM CJIydae MHOXKECTBO €€ pelleHuit DecKoHeu-
no. Eciu umeercst pemenne @O, to (®S5)(S71O) rakxke spisercs pemenuem
IS BCEX HEBLIPOXKICHHBIX MaTPHIL, S, Ipu yeiosun, 9to MaTpuisl @S n S~10
TakxKe croxactudeckue. CymiecTByeT OO TOJXO/ K PEHIeHUuI0 HEKOPPEKT-
HO TTOCTaBJICHHBIX OOPATHBIX 3a/1a4, Ha3biBaeMblii pezyaapusayuet [11]. Korma
ONTUMU3AIMOHHAS 3a/la4a HEJI00IpejiesieHa, K OCHOBHOMY KPUTEPHUIO JI00aBIIs-
10T JIONOJIHUTEJIbHBIN KPUTEPUT — perysisipu3arop, yUUThIBAIOIIMH criennduky
perraemMoii 3aJlaun W 3HAHWs TTpeJMeTHON obsacTr. B mpakTuiecKnx 3ajadax
aBTOMAaTHIECKON 00pabOTKHU TEKCTOB JIOMOJHUTEIbHBIX KPUTEPHUEB U OrpaHuIe-

HUIl Ha pelleHne MOXKeT ObITh MHOTO.

ApguruBHasg perynsipm3anmsa temarndeckux mogeseit (ARTM) [3] oc-
HOBaHA HA MaKCUMW3AILWK JIMHEHHONH KOMOWHAIIMN JorapudMa, TTpaBIonoa00mst

¥ HECKOJIBKUX pezyaapusamopos R;(P,0), i =1,... k:

k
Z Z Ngyw 1N Z Owtbra + ; 7R (®,0) — n(%%x; (5)

deD wed teT

-~

R(3,0)

py NpeXKHUX orpanudenusix ({)), rge 7, — HeorpunaTeabHbBIE KoIhduLyuernmo

pezyaapusdayuy. IIpeobpasoBanue BeKTOpa KPUTEPUEB B OJINH CKAJSIPHBI KPH-
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TEpUil — 3TO MPUEM, MIUPOKO UCIOJBb3YEMblii B MHOTOKPUTEPUAJLHON ONITUMU-
3allMU U HA3bIBAEMBbI ckasApusaued.

Bajiaua , OTHOCUTCS K KJIACCY HEBBIIYKJIbIX 3a/1a4 MATEMATUIECKOTO
nporpamMmupoBanus. Jjisi He€ BO3MOXKHO HAATH JIMIIb JIOKAJbHBII SKCTPEMYM,
KaueCTBO KOTOPOTO 3aBUCHUT OT HavYaJIbHOrO pud/mKkenusi. Ha npakTuke rmomnck
1J100aJIbHOIO SKCTPEMyMa He CTOJIb BaXKeH, KaK aJleKBaTHas (popMasin3alius J10-

INOJIHUTEJIbHBIX KPUTEPUEB U IIOUMCK KOMIIDOMHUCCA ME2K/Y 3TUMU KPUTCPUAMU.

HeobxoaumMbie ycjioBus MakcumyMa. Bsejém omeparop norm, KOTOPbIi
npeobpasyeT MpOU3BOJILHBII 3a1aHHbIil BEKTOD (X;);c; B BEKTOP BEPOSITHOCTE
(Pi)icr TECKPETHOTO PACIIPEJICJICHUS [Ty TEM OOHYJICHHST OTPHUIATEIBbHBIX SJIEMEH-

TOB U HOPMUPOBKHU:

max{0, z; .
p; = n?el"}n(xl) = 5 mai{’O,Zx}j}’ JuIs Beex ¢ € 1.
jel

Ecmm x; < 0 gast Becex ¢ € I, To pe3yabTaTroM Norm siBJAseTcs HYJIEBOH BEKTOD.

Teopema 1. ITycmv gynryus R(P,O) nenpepvisno duddepenyupyema. Tou-
ka (P, 0) wokarvnozo sxcmpemyma sadawu (), ydos.aemeopaem cucmeme
YPABHEHUTL CO BCNOMO2ATNEALHDLMU NEPEMEHHDLMU Didyy OAA BCET HEBDIPOHCIEH-

ol mem t u dokymenmos d:

w w 0 ; 6
Ptd n;)erjgn(ga t td) (6)
OR
Pwt = NOTI| Tyt + Pwt ; Nyt = 5 NdwPtdw (7)
OR
0, = Org— |: = ) 8
ta = DOLIL{ Mg + brg 20, ) Mtd wEEd NedwPtduw (8)

JHoxkazaresncto aroit Teopembl Moo Haiité B [125]. Ono cremyer us
HeoOxouMbIX yeaopuit Kapyma-Kyna-Takkepa s JIOKAJIbHOTO 9KCTPEMyMa
sanam (5), (@).

Cucrema ypasuenuii (6)—(8) nmeer ssemenrapuyro BepositHocTHYIO HHTED-

nperanuio. [lepemennasi prg, BbIpaXkaeT TeMaTWKy CJIOBa W B JIOKyMeHTe d
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o ¢popwmyJe Baiieca:

ot d.w) = Pt _ p@]Op(tld) _ _puiba

- = Ptdw-
p(w ’ d) p(w | d) Zs Spwsesd 1

CrieoBaTeIbHO, NgywPidw €CTh OIEHKa YUC/a YIOTpebJIeHnil TepMuHa W B JI0-
kKymenrte d 1o teme t. Torma ng OleHUBAET YHUCIO TEPMUHOB TEMbI t B JOKY-
MEHTE d, My — YUCJIO yHOTPEOJICHUI TePpMIHA W 110 TeMe t BO BCEil KOJLJIEKIIUH.
ITpu R = 0 dpopmyiibi f [EPEXOST B YaCTOTHBIE OIEHKH YCJIOBHBIX BEPO-
SITHOCTEH Oy = nn—lf n 0y = Z—tj

Ycii0Bus BBIPOXKICHHOCTH, YIIOMSIHYThbIe B T€OpeMe, BOBHUKAIOT B TEX PEJi-
KX Ha TPaKTUKe CIydasX, KOIJa peryispusarop R oKa3bIBaeT Upe3MepHOe
paspexkuBaioliee Bo3jeiicTeue Ha napamerpbl Mojean. PopMasibHO OHK OIpe-

JIeJISTIOTCsT CJIEJIYIOIUM 00pa30oM:

TeMa, t 8vIpostcoena, eCIIm Ny + gowt% < 0 jurst Bcex TepmunoB w € W
wil

JIOKYMEHT d 6bipootcden, ecau Nyg + efdgTZ < 0 jutsa Bcex tem t € T,

BbIpoXK/IeHHbIE TEeMbI U JIOKYMEHTBI UCKJoUatoTcs u3 Mmojenn. Cokpalie-
HUE YHICJIa TeM MOXKEeT ObITh »KeJlaTeJIbHbIM MOO0UHBIM 3(DMEKTOM peryispusa-
1un. BbIPOXK IEHHOCTD JIOKYMEHTa, MOXKET 03HAYATH, UTO MOJIEJIb HE B COCTOSTHUH
€ro OIHUCATD, HAIIPUME]D, €CJIU OH CJIMIITKOM KOPOTKUI Wi He COOTBETCTBYET Te-

MaTHUKE KOJIJICKIINN.

EM-anropurm. /[lis pelienusi cucrembl (@— YJIOOHO HPUMEHSTH METO/I
npocThix urepannii. CHavdaa BEIONPAIOTCS HadabHbIE TPUOJINKEHWST TapaMeT-
POB Py, B1g, 3aTEM B IUKJIEC UEPEIYIOTCS JIBa [IAra, JI0 CXOJUMOCTH. Boraucienue
NEPEMEHHBIX Py 110 opmysie (B]) maseisacres E-wazom (expectation). Ore-
HUBAHUE MAPAMETPOB Py, Otg 0 popmymnam " HazbiBaeTcss M-wazom
(maximization). DTOT WTEPAIMOHHBINH MPOIECC SIBJISETCS YACTHBIM CJlydaeM
EM-asropurma [37]. U3BectHO, 90 OH CXOAUTCs B C1aDOM CMbIC/IE: Ha KaxKJIOi
UTepaIyy paB/onogodue yseanunpaercs. Paznosupanoctn EM-anropurma jiist
TEMATHIECKOTO MOJIeInpoBanus paccmarpusatorcs B |18 ).

Onnatinoswvtic. EM-anrzopumm cauraercst Hanbojiee ObICTPBIM M XOPOLIO
pacuapaJsuiesiusaercs [47, 20]. OcuoBhast ero ujest B ToM, 4T0 Ha OGOJIBIIMX

KOJLIEKINSAX MaTpuia ® cxoauTcs nocjae oopaboOTKH OTHOCUTEIHHO HEDOIbINO
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JIOJTU JIOKYMEHTOB. B TakmxX ciaydasx OJIHOTO MPOXOJa 1O KOJJIEKIUU JIOCTa-
TOYHO JIJIs TocTpoenusd Monenu. Ilosromy onnaiinoserit EM-aaropurm xoporro
HOJIXOJIAT JIJIst aHAJIM3a [IOTOKOBbIX JIAHHbIX.

B onjlaliHOBOM aJirOpUTMe BCs KOJLJIEKIMs Pas3dMBaeTCs Ha, MMaKeTbl Ji0-
KyMeHTOB. Kaxk/iplit naker obpabarbiBaercs npu pukcupoBanuoit marpuie P.
st KazkJ10To IOKYMeHTa d U3 TTaKeTa UTePauoHHO OBTOPAIOTC E-11ar, JacTb
M-1mara it BBIYUCTCHUST BEKTOpa g M HAKAILIMBAIOTCA CUCTIUKHU Ny Mat-
puiia ® 0OHOBJISIETCs 110 HAKOIJIEHHBIM CYETUYMKAM 110 OKOHYaHUU 00paboTKu
nakKera Ml HECKOJIbKUX MaKeTOB.

B onjaitHoBOM ajiropuTMe MOXKHO XpaHUThH Marpuily ® B oneparTuBHOI
naMsATH, & MATpUIly © BooOIIE He XPAaHUTDH. TeMaTHIecKyIo MOJIEThb JIOKYMEHTA
MOXKHO TIOTy9aTh «Ha JIETY» W Cpa3y UCIOJIb30BaTh. [leTann mapaneabHoit pe-

asmzanuy onsaitnosoro EM-asropurma B 6ubsmoreke BigARTM onucanbl B [43].

BigARTM. B oubsmoreke peannzoanbl 00a Bapuanta EM-anropurma, od-
duraiinoBblll 1 OHJIAMHOBBLIA. B 00oMX BapuaHTaxX MOXKHO J00aBJISTH JHOOOE
YUCI0 perynsapu3aropoB. [logaepkuBaercs HaAOOp CTaHIAPTHBIX PEryIsSpU3aTo-
POB 1 UMEIOTCsI MEXAHU3MbI CO3/IaHUST HOBBIX PEryJisipU3aTOPOB OJIb30BATEIEM.
Koadpuimen s perysspusanu 3a/ial0Tcsd B MOMEHT CO3JIaHus MOJIEJIU, HO T10-

TOM MOTI'YT ObITH B JIFODOI MOMEHT M3MeHeHbI, jlaxke B xoje EM-ureparnnii.

BaiiecoBckaga peryispuzanud. /lo cux mop MbI IpejrnoJarajm, 9To JIaH-
HbIE TIOPOXKIAIOTCST BEPOSITHOCTHON MOJIebio ¢ mapamerpamu (P, ©), KoTopbie
HE U3BECTHBI U HE ciydaiiibl. B 6aileCOBCKOM 110/1X0/1€ [IPEII0IAIaeTCsi, 9TO 11a-
paMeTphl CIyYaiiHbl ¥ TOIUHSIIOTC anpuopromy pactpejesnernio p(P, O; )
¢ HeCJYJalHBIM 2unepnapamempom . B 3ToMm ciydae MaKCHMU3AIUs COBMECT-
HOT'O IPaBJIONOI00MS JAHHBIX U MOJIEIU NPUBOAUT K MPHUHIUIY MAKCUMYMA

anocmepuoprotl eéeposmmuocmu (maximum a posteriori probability, MAP):

p(D,®,0;7) = p(D|®,0)p(®,0;7) = p(®,0;7) [ [ p(di, wi| ,0) — max.
i=1 Y
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[Toce norapudMupoBanus IMoJjydaeM MOJAMMDUKAIUIO 3aa49n , B KOTOPOIi

JlorapudM alprOPHOTO PACIPEJICICHHS ABJISIETCS PEeryaspu3aTOPOM:

Zzndw 111290wt9td +Inp(®,0;v) — max. (9)
deD wed teT R(<I>V o) et

B OaiiecoBckOM TMOX0/e TPUMEHSIETCsT TaK»Ke TMPUHIMIT MaKCUMU3AIINN
HEIIOJTHOTO MTPaBIONo/ 001, B KOTOPOM T10 cJiydailibiM mapamerpam (®, ©) mpo-
M3BOJUTCS UHTEIPUPOBAHKME M ONTUMUBUPYIOTCA Tuieprapamerpbl 7. Cunta-
eTCsl, 9TO TOT NMPUEM CHUXKAET Pa3MEPHOCTh 3aJladd W PUCK HEPeodydeHus .
HeiicTBUTE/IBHO, pAa3MEPHOCTH BEKTOPA 7Y, KaK MPABUJI0, MHOTO MEHBIIE pa3Me-
pos Marpui, ¢, © u He 3aBucuUT 0T 00BEMA KOJLIEKIUK. OTHAKO JJIsT PEIEeHMUsT
IPUKJIAHBIX 3a/1a9 BCE PABHO HYXKHbI MMEHHO 5TH MaTpHUIlbl. PopMyJIbl JIjIst
HUX BBIBOJSTCS T'POMO3JKUME IIPUOJMKEHHBIMU METOJaMM, HO B UTOre MAJiO
omyatorcs or MAP-onenok [18§].

B bGaitecoBckoM 10/1x0/1€ OIEHNBAIOTCS He camu mapamerpbl @, O, a nx aro-
crepuopHoe pacupesenenue p(®, O | D; ). [lns 3ajad TeMaTudeckoro Mo/ieu-
POBaHMSI B 3TOM HET 0coboro cmbicja. Ha mpakTuke mnojydeHHOE paciipe/ielie-
HUE UCIOJIL3YeTCs UCKJIIOUUTE]BHO JIJIT TOrO, YTOObI BEPHYTHCSI K TOUCTHBIM
OIlEHKaM MaTeMaTHIeCKOro OXKujaHusi. Jpyrue omeHKn UcnoJib3yloTcs: Kpaine
PEIKO, JlaXKe TOYeTHBbIe ONEHKN MEIUAHBI U MOJIbI.

Texuuku npubIKEHHOTO 0aifleCOBCKOrO BBIBOJA (BAPUAIMOHHBIN BbI-
Boj1 [120], commmuposanme ['ub6ca [116], pacnpocrpanenue oxxuanus) He MO3-
BOJISIIOT JIEPKO KOMOMHUPOBATHL MOJEIN U J00ABJSITH PEryisapu3aTopbl, He UMe-
IOIIII€ BEPOSITHOCTHOM MHTEepHpeTanuu. st Kaxk 10it HOBOM MOJIe/Ii IPUXOAUTCS
3aHOBO BBITTOJIHSITH MaTEMAaTHIECKUE BHIKJIAIKN W TPOTPAMMHYIO PEean3alInio.
B npuk/ia HbIX IPOeKTax CPOKHU, CTOUMOCTb U PUCKH TaKKX Pa3paboTOK CTaHO-
BATCs HEIIPEOJ0JUMbIM ODapbepoM. [IosToMy Ha IpaKTHKe MOJIb3YITCs IPOCTO
ycrapesieit mojiesibio LDA | a bafiecoBckoe TeMaTrnieckoe MOIeJIMPOBAHUE Pejl-
KO BBIXOJIUT 3a PAMKH aKaJIeMUIeCKUX MCCaeoBaHuil. Tem He MeHee, B JinTe-
parype 1o TeMaTHIeCKOMY MOJIEINPOBAHNIO OAeCOBCKMIT TOIX0/] JOMUHUDYET.

Muorokpurepraabublii He-OaitecoBeknii moaxon ARTM — sro nmombiTka m3-
MEHUTH CUTyaIuio. BailecoBckue TeMaTuueckne MOJean B OOJILIIMHCTBE CJIyda-

eB yjaéres repedopMy/JIMpoBaTh B TEPMUHAX PEryJisipU3alliu, 3allUCaB 10CTa-
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0.04 0.020 A 0.020
5 5 5 P Q
0.03 ] 0.015 ] 0.015 ]
0.02 0.010 0.010
; Q ; :
0.01 1 0.005 1 0.005 ]
0 - 0 - 0 E
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
KL(P|Q) = 0.44 KL(P|Q) = 0.44 KL(P|Q) = 2.97
KL(Q| P) = 2.97 KL(Q| P) = 0.44 KL(Q| P) = 2.97

Puc. 5.2. Huseprenrus KL(P||Q) saBasiercst Mepoit BIOKEHHOCTH
pacripenesiennss P = (p;)I; B pactpegenenne Q = (¢;)i ;. Baoxennocts
P B () npubau3uTesbHO OAMHAKOBA Ha JIEBOM U CpeJHEM IpaduKax,
BJIOXKEHHOCTL () B P — Ha JIeBoM n npaBoM rpadukax

HOBKY 3a/la4l B BUJIC @ C 9TOro MOMEHTa PEryJIApU3aTOp OTAEJAETCI OT MO-
JIEJTU U MOXKET OBITh WCIOJB30BAaH B JPYTUX MOJENAX. DTO TMPUBOJUT K MO-
JIYJIbHOI TEeXHOJIOTMU TEeMaTUYeCKOI'0 MOJEJUPOBAHUS, KOTOPas peajin30BaHa,

1 pasBuBaeTcs B npoekre BigARTM.

Huseprennmsa Kynbbaka—Jleitbaepa (KL-dusepzenyua, orHOCHTE/bHAS
SHTPOMHs) Jlajee OyleT OJHUM U3 BaXKHEHIINX HHCTPYMEHTOB KOHCTDYHPO-
BaHUsl PEryJIspU3aTOPOB. ITO HECUMMeTpUYIHAst (DYHKIUSA PACCTOSHUAS MEXK LY
JMCKpeTHbIME pacipejesetusivn P = (p;)'_; u Q = (¢;)7_, ¢ coBnajamomumu

nocuressimu, {i: p; > 0} = {i: ¢; > 0}:
- bi
KL(P|Q) = KLi(pila) = 3 piint = 1(.Q) - H(P),
i=1 ‘

rne H(P) = =), pilnp,u H(P,Q) = — ), pilng — coorBercrento snmpo-
nua pactpegenenust P u kpocc-snmponua napbl pacupenenenuii (P, Q).

Ilepeuncanm Hambosiee Baxkuble cBoiicTBa KL-auBeprentium.

1. KL-juBeprennus HeoTpuiaTe/ibHa U PaBHa HYJIIO TOIJIA U TOJIBKO TOJIA,
KOTJIa, PACIpeiesIeHnsT COBIAIAIOT, P; = (.

2. Ecim KL(P||Q) < KL(Q||P), to pacupesenenne P cuibHee BIOKEHO
B @, uem @ B P, cMm. puc.[5.2] Takum obpazom, KL-nuBeprennus siByisiercs: Me-
PO# BJIIO2KEHHOCTH JIBYX PacCIpPe/leJeHn.

3. Ecoiu P — smunupudeckoe pacupejesnenune, a Q(a) — napamerpude-

CKasd MOJeJIb, TO MUHUMUI3AII WA KL—,ZLI/IBepFeH]_H/H/I QKBUBaJICHTHa MUHUMUI3AIINN
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KPOCC-9HTPOIINKM 1 MaKCHUMHU3aIINN HpaBrZ[OHO,B;O6I/IHZ

KL(P|Q(a sz I

)—>m1n & g piIng;(a) — max.
«
=1
4. Makcumusalmst mpasononobus () SKBUBaJIEeHTHA MUHUMHU3AINY B3BE-

meHnoit cymMmbl KL-quBeprennuii MexkKay SMIUPUIECKUMU PaclpeaeeHuaMu

p(wld) = " u mogensbubivu p(w|d), no Beem gokymenram d us D:

Nw
E ndKLw( ! H 5 SOthtd) — Iéllél
deD

IJle BECOM JIOKyMeHTa d sIBJIsieTCsl ero JiinmHa ng. Eciau Beca ng yoparh, TO Bce
JIOKYMEHTBI OYJIyT MCKYCCTBEHHO IIPUBEJIEHbI K OJMHAKOBO# aaune. Takas mMo-
JudpuKalms MOXKeT ObITh I10JIE3HA 1IPU MOJICJIMPOBAHUN KOJIEKIMIA, cojieprKar-

UX JOKYMEHTHI OJIMHAKOBOI Ba*KHOCTH, HO CYIIIECTBEHHO PAa3HON JIJIVHBI.

Mogenbr PLSA — 5710 nepBasi BepOsSITHOCTHAST TeMaTHYIeCKasi MOJIE/Ib, TTPe/I-
noxennasi Tomacom Xodmannom B 1999 rosy [48]. B ARTM ona coorsercrByer

TaCTHOMY CJIydaro, Korja peryispusatop orcyrersyer, R(P, ) = 0.

JlatrentHoe paszmeinenune Iupuxie. ssun Basit, unpro bla nw Maiikn
Hexopman mpepmoxkuan Mozgenn LDA (latent Dirichlet allocation) [26] mus pe-
mennss TpobieMbl mepeodyuennst B PLSA, Koropas mpeickasbiBajia BepoOsiT-
noctu ¢jioB p(w|d) Ha HOBBIX JIOKYMEHTAX 3aMETHO Xy»Ke, 4eM Ha 00ydaro-
et KoJutekimn. [1o3:xe BhISICHIIIOCHh, 9TO Ha DOJIBINNX KOJIEKIHIX 00e MOojie-
JIX TIOYTHU HE IepeodydaroTcs, a UX MPaBIoIof00us OTINIA0TCS HE3HATUTE b
wo |73, 143], [69]. Pasnuuus mposiBisiroTcst TOJIBKO HA HU3KOIACTOTHBIX TEPMU-
HaX, KOTOPBIE He BaXKHbI JIJIsT oOpa3oBanns TeM. B pobacTunix Bapuantax PLSA
u LDA rakue TepMUHBI UTHOPUPYIOTCSI, 9TO PE3KO CHUXKAET KaK MepeodyJdeHne,
Tak U pazsimuue B npasjonogobun moseseit [98]. Cam sornpoc o nepeodyuenuu
IIOCTaBJICH HE BIIOJIHE KOPPEKTHO. BO-11epBBIX, TeMAaTHIECKNE MOJIETH CTPOSITCS
He paJii MpeJICKa3aHns CJIOB B JJOKYMEHTAX, a JIJis BbISBJICHUsT JIATEHTHON KJla-
CTEPHOI CTPYKTYPbl KOJUIEKIMU. BO-BTOPBIX, epeodydeHne 3aBUCAT HE CTOJIb-
KO OT CaMO# MOJIEJIN, CKOJBKO OT TOTO, KaK Mbl JIOTOBOPUMCS U3MEPSTH €€ Ka-

YeCTBO. ,Z[JIH N3MepeHun:d O0OBIYHO HCIIOJIb3YETCA TEPIIJIEKCHUA, KOTOpPad CHUJIIbHO
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0.2 02 [ 02
j_.:._..?!-T.. . oo04* IYTFTTT. 3.._TTTTTTTTTT
Dir(p;0.1) Dir(p; 1) Dir(¢; 100)
(paBHOMEpHOE)

10
Puc. 5.3. IIlpumep HeorpuiiaTebHbIX HOPMUPOBAHHBIX BEKTOPOB 0oy € R,
MOPOXKJIEHHBIX CUMMETPUIHBIME pactpefienennavu Jlupuxie ¢ mapameTpamu,
coorBercTBento, 0.1, 1, 100

mrpadyer 3aHMKEHHbIE BEPOSITHOCTH HU3KOYACTOTHBIX TEPMUHOB. 1e€M He Me-
ree, LDA 1o cux mop cauraercst mojiebio Nel B TeMaTuvaeckoM MOAeTnPOBaHIH,
a mpo PLSA Bcmommuaior Bcé pexe.

Monens LDA ocHoBana Ha TpPEINONOKEHUH, ITO CTOJONBI 65 U ¢; siB-
JIIOTCSL CJIydallHbIMU BEKTOPaMU, KOTOPbIE OPOXKJAIOTC pacipejiejieHusiMu

TMupuxie ¢ napamerpamu o € RI7T u g € RIWI coorsercrsenno:

. I"(av) a1
Dir(04; o 07, >0, = an Oq>0, 0;g = 1;
i) = H%)H 2O = Gz 0 3 b

( 0) H 511; , Buw>0, Bo=> 0w, Yuwt>0, > @u=1;

rie ['(z) — ramma-dyukiust. [lapamerpsl pacupejesiennii Dir cesizanbl ¢ mare-
MATHIECKAM OXKHUJIAHKEM TTOPOXKIAeMbIX BeKTOPOB: Efy = g—;, Epuw: = %“O“

Pacnpenenenns upuxie crocoOHbI OPOXKJIaTh KaK pa3pe:KeHHbIe, Tak
U IJIOTHBIE BEKTOPbI JUCKPETHBIX pacipejeseHuil, puc.p.d. HYem menbiie [,
TeM OoJiee paspekeHa KOMIOHEHTA O,y B MOPOXKJIAEMBIX BeKTOpax ;. Ecim
BEKTOP ITapaMeTPOB COCTOUT U3 PABHBIX 3HAUEHWU [3,,, TO pacupeenenne Inpu-
XJIe Ha3bIBACTCSA cummempuunvim. Ipu B, = 1 oHo coBnagaer ¢ paBHOMEPHBIM
pacipejieieHieM Ha eJIMHUTIHOM CHMILICKCE,

BeposiTHOCTHasT MOJIe/Ib MOPOXKJICHUS JIAHHBIX SABJISIETCS JIBYXYPOBHEBOIA:
cHavaJia M3 pachpejesenns: dupuxiie HOpOKIAIOTCT BEKTOP-CTOJOIBI Oy
Onu 3ajator pacupejenenus p(w|t) = @y, U3 KOTOPBIX TOPOXKIAIOTCH MO-

HOTEMATUYIHbIE 9aCTU JOKYMEHTOB d, OIIMCBhIBA€MbIC SMIIMPUYECCKUMU PaCIIpe-
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nenerusvu p(w|t, d). Takum 0Opazom, JAByXypOBHEBasl MOJENb TOPOXKICHHUSI
TEKCTa CIOCOOHA ONUCHIBATL KJIACTEPHBIE CTPYKTYPhI B TEKCTOBLIX KOJLICKIIN-
s1x. Bekropbl pacupejesiennit p(w|t) unrepuperupyores Kak HeHTPOK bl KJia-
crepos, a pacupejesenus p(w |, d) saBJASIOTCS TOYKAME ITUX KJIACTEPOB.

BoJiee ybeurebHbIX JUHIBUCTUUIECKUX 000CHOBaHMIT pactipejiesienne n-
puxJje He uMmeer. Ero mupokoe pacipocrpaneiue B TeMaTUIeCKOM MOJIEIUPOBa-
HUU 00'bACHSIETCS CKOpee MaTeMaTHIeCKUM yI00CTBOM U TIONMYJIAPHOCTBIO Oaiie-
coBckoro o0yuenusi. Pacipeesenue JJupuxiie siBjisiercst CONPsKEHHDIM K MYyJ1b-
TUHOMUAJILHOMY PACHPEJIEICHUIO, 9TO CYLIECTBEHHO yupoliaer 0aiiecoBCKuii
BLIBOJ. BJiarogapsi 3roMy CBOWCTBY OHO OKa3bIBAETCS «HA 0COOOM MOJIOKEHUM »
B 6aileCOBCKOM TEMATHUECKOM MOJICIUPOBAHUY, ¥ OOJLIIMHCTBO MOJIEJIEH CTPO-
SATCA C UCIOJL30BAHUEM pachpeseaennii Jupuxie.

Coruacuo (9), mogean LDA coorsercrByer peryasipusarop, ¢ TOUHOCTBIO

JIO KOHCTaHThI PaBHBIi jiorapudmMy anpuopHoro pacupejieienus JIupuxiie:

R(®,0) = In | | Dir(s; 8) | [ Dir(6a; @) + const =

teT deD
=3 (Bu—DInpw+ Y > (o —1)Inby. (10)
teT weW deD teT

[Ipumenenne ypaBHenwmit (— K perymasipuzaropy dupuxie (10) npuso-
JIAT K caenyiomumM dopmyiam M-mrara:

Put = riuoer%/n(nwt + 0w —1); Oy = ntoerjm(ntd +a;—1).

Ilpu B, = 1, oy = 1 pacupegenenne Jupuxie copmajaer ¢ paBHOMEPHLIM
pacipejiejieHIeM Ha cuMILIekce, popMy/abl M-miara mnepexojsiT B YaCTOTHbLIE
OLIEHKM YCJIOBHBIX BepositHOCTel, a Mojesib LDA nepexojgur 8 PLSA [44].

IIpu B, > 1, a; > 1 peryasgpusarop mMmeer criaXuBaformmii 3¢ dekT:
OH JiesiaeT OOJIBININE BEPOSTHOCTHU €I OOJIbINe, MPU 3TOM MaJible BEPOsiTHOCTH
3a CIET HOPMHUPOBKH CTAHOBSTCS MEHBIIIE, OJJHAKO HUKOT/IA He JOCTUTAIOT HYJI.

IIpu 0 < B, < 1, 0 < ay < 1 peryasgpuszaTop UMeeT pa3pesKuBatorimi 3¢-

dexT u crocobeH 0OHYJISITh MaJible BEPOSITHOCTH.
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He-BepositnocTHasi uarepnperarusa mogeaun LDA. Peryispusarop ((10)

MOXKHO 9KBHUBaJICHTHbIM 00pa3oM 3anucarhb depe3 KL-guBeprennum:

R((I)7@) - ‘W‘ ZKLU’(|_V1V| H Spwt) - BOZKLw(% H @wt) +

teT teT
+ |T| Z KLt(ﬁ H Qtd) — O Z KLt(g_; H etd).
deD deD

Orcrona caemyer, uro Mozmenb LDA oka3pIBaeT CriaxkKuBalolue U paspe-
>KuBalonne Bo3jeicrsust na Marpunnl P, ©. Bee cronbinl marpunns P momk-
HbI ObITh OJIM3KK K OJJHOMY U TOMY K€ PACIIPEJIeJICHIIO g—‘g, HpUIeM rapamerp
By craHoBUTCsT KOI(D(DUIIMEHTOM peryaspusalni. AHaJOrHIHO, BCE CTOJOIBI
MATPHUIL © MOJIKHBI OBITH OJU3KU K PaCIpeIeIeHu0 g—é, 1 9TUM TpeboBaHU-
eM yIpapjsgeT KodpMUIUEHT peryaspusainui oy. KpoMe 3TUX CIJIaXKUBaIOMINX
BO3JICCTBHUI NUMEIOTCA CIa0ble HeYIIPaBiIsieMble PA3PEXKUBAOIIIE BO3ICHCTBIS:
cTOJIOIBI 00X MATPHUIL JOJKHbBI ObITh JIaJIEKK OT PABHOMEPHOI'O paclipejiesie-
Hus. Jlajbiiie Bcero or paBHOMEPHOI'O PacIpejiesieHnsi HAXOISITCsT BhIPOXK I€H-
Hble paclpejiesieHns, B KOTOPbIX €JIMHUYIHAas BEpOATHOCTb CKOHIEHTPHUPOBaHA
B €JIMHCTBEHHOM 3JjieMeHTe. [losToMy paspe:kuBaHue IPUBOIUT K OOHYJICHHUIO

MaJIbIX BeposiTHOCTEH B Marpuiax P, .

5.4 lVlHTepnpeTupyemMocTb TeM

Orkaz or anpruopHBLIX pacupejeaeHuit upuxie mo3sossier 0000IUTH MO-
nesib LDA: cusith orpanundenus Ha 3Haku runeprapamerpos B (10) u cBobosHee
00OpAIATHCS CO CTVIAXKMBAHUEM W Pa3peKUBaHUEM JIJId YIydIlleHns] HHTepIIpe-
TUPYEMOCTH TEeMAaTHIECKUX MOJICTIeH.

T'unomesa paspestcenmnocmu siBJISIETCS OJJHUM U3 €CTECTBEHHbIX HEOOXO,[1-
MBIX yCJIOBUII mHTeprperupyeMocTu. lIpesnosaraercs, 1m0 Kaxjaasi TeMa Xa-
paKTepu3yeTcss HeOOJTBITUM TUCIOM TEPMUHOB, U KazK/IbIi JOKYMEHT OTHOCUTCS
K HEOOJTBITIOMY YnCTy TeM. B TakoMm cirydae 3HAUUTEIbHAS 9aCTh BEPOSITHOCTEN
Ot ¥ Bg TOJKHDBL OBITH PABHbBI HYJIIO.

MHuorokparHbie TONnbITKN paspexkupanusi mojean LDA nmpuBoanin K apes-

MepHO ciiokubiM KoHCTpyKIiusiv [110] 39 133, 61], 32] uz-3a BHyTpenuero npoTu-
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BOPEUNs MEXK 1y TPeOOBAHUSIMHU PA3PEKEHHOCTH U OIPAHUICHUSIMU CTPOTOM 110~
JIOXKUTEJILHOCTH ITapaMeTpoB B pacupenenennn Hupuxie. IIpodbaema pemnraercs
HEOXKMJIAHHO 1IPOCTO, €CJIM OCTABUTH KPOCC-9HTPONUiTHBIA perysistpuzarop ((10)
1 Pa3pelnTh MuIepIapaMerpam o, By, IPUHUMATH JI00bIe 3HAUEHUsT, BKJIIOTast
orpunarebibie. [Io Beeit BugnMocTn, Bepsbie OHa Obliia MpeIoKeHa B JIHa-
muaeckoii mojesn PLSA st o6paborku Buieonorokos [122], rie mokymenTamu
SIBJISIIACH KOPOTKHE BUI€O(dPArMeHThI, TEPMUHAMI — NPU3HAKHU Ha U300parke-
HUSIX, TEMaMK — IOsIBJICHKE OLPEJICJIEHHOIO O0'bEKTa, B TEUCHUE OLPEIEIEHHOTO
BPEMEHH, HAIIpUMep, npoess aBroMoouisi. CHIbHO pa3perkeHHbIe pacipeielie-

HWA HOTpe6OBaJII/ICb JJIg OTIMCaHUsA TEeM C KPAaTKUM «BPEMEHEM 2KU3HU».

CraakxuBaHue u pa3pexkupauue. [lo ananoruu ¢ ((L0)) BBe1éM 00001EHHDII

PeryJiapusaTop CrjakKuBaHUud U Pa3PEKUBAHUA:

R®0)=> "> Bulnow+ Y > ognby.

teT weW deD teT

Ioxcrasus sror peryaspusarop B ([7)—(8), moayaum dopmynsr M-mara:
Pwr = norm (nwt + But); b= ngerTm(ntd + Q).

[TonoxxurennpHoe 3HAUEHNE TapaMeTpa (g WIN By, COOTBETCTBYET CIIaK-

BAaHUIO, OTPUIATEJbHOE — pa3PezKUBAHUIO.

YHacruuHoe obydeHnme. B nporecce cosjianusi, MCHOJAb30BAHUS UM OLEHU-
BaHUST TEMATHUIECKON MOJIEN SKCIEPTHI, MOJH30BATEN WM aCecCOPhl MOTYT
OTMEYaTh B TEMaX pPeJIeBaHTHBIC UM HEpeJeBaHTHbIE TEPMUHBI M JIOKYMEHTHI.
PasmMmeuennblie gaHHbBIE IIO3BOJISIIOT (PUKCUPOBATH MHTEPIPETAIIUNA TEM U IIOBbI-
IIAI0T YCTORWIMBOCTD MOJIEN. Pa3zmerka MoXKeT 3aTparuBarh JIUIIb 9aCTh JOKY-
MEHTOB M T€M, II09TOMY €€ MCIIOJIb30BaHUE OTHOCUTCS K 3ajadaM 4acmuyHoz0
0byuenus (semi-supervised learning).

IlycTb st Kaxkaoii Tembl t € T' 3aJ1aHbl YeThIpe IIOJIMHOXKECTBA:

W, — «Genplit CIUCOK» pETeBAHTHBIX TEPMUHOB;

W,” — «4€pHblil CIIMCOK» HEPEJIEBAHTHBIX TEPMUHOB;

D;" — «Beublit cMCOK» pesieBaHTHBIX JIOKYMEHTOB;

D, — «4€pHblil CIUCOK» HEpeJeBaHTHBIX JJOKYMEHTOB.
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Puc. 5.4. Crpykrypa paspexxernnoctn matpuil ¢ n © ¢ npeamernbivMn
1 (POHOBBLIMU TEMaMU

YJacmuunoe O6y"L€HU€ 1o PEACBAHTIHOCTIIU ABJIACTCA YaCTHBIM CJIYy9a€M peE-

ryJadpu3aTopa CIVIaKUBaHUA U PA3pEeKUBAHU [TPU

But = Bylw € W = B_[w € W,
ayg = ayld € D] —a_[d e Dy,

e B+ 1 ar — KOIDPUIMEHTHI PEryIsipu3aliim.

IIpeamernbie n1 poHOBBIE TeMBbI. dT00bI MOJE/Ib Oblila MHTEPIPETUPYE-
MOIi, KaKJasi TeMa JIOJIPKHA UMETh CeMaHmuieckoe A0p0 — MHOXKECTBO CJIOB,
XapaKTePU3YIONINX OPEIeJIEHHYIO MTPEIMETHYIO 00JaCTh W PEIKO yrmoTpedJisie-
MBIX B JApyrux Temax. s aroro marpunsl ¢ u © 10mKHB IMETH CTPYKTYPY
Pa3peKEHHOCTH, AHAJIOTHIHYIO MOKa3aHHO# Ha puc. 5.4l MuoxkecrBo Tem pas-
OuBaeTcs Ha JiBa nojaMHOXKecTBa, 1= S U B.

IIpedmemmvie memovr t € S cojgepKar TEPMUHBI MPEJIMETHBIX ODJIACTEN.
Ux pacnpegenenusi p(w |t) paspeKeHbl U CYIMIECTBEHHO Pa3IUIHbBI (JIEKOppe-
qupoBanbl ). Pactipenenenus p(d|t) Takxke pazpexkeHbl, TaK KaK KaxK[as Mpe/-
METHasl TeMa IPUCYTCTBYET B OTHOCUTEILHO HEOOJLINON JT0JIe TOKYMEHTOB.

Donosvie memv, t € B obpasyrorcss U3 cJIOB 0OIIEH JIEKCUKU, KOTOPbIX
HE JIODKHO OBITH B IpeiMeTHbIX Temax. Ux pacnpenenenust p(w|t) u p(d|t)
CIJIa2KEHDBI, TaK KaK 3TH CJOBa IPUCYTCTBYIOT B OOJILIIMHCTBE JIOKYMEHTOB.
TemaTn1ueckyio MoJieb ¢ (POHOBBLIMU TEMAaMHU MOXKHO PacCMaTpUBATh Kak 0000-
uenune pobacrabix mMojeseit [30, 98], B KOTOPbIX UCI0JB30BAIOCH TOJBKO OJIHO

¢oHOBOE pacipe/iesieHue.

CdokycupoBaHHBIlI TeMaTWYeCKUil IMOMCK. YacruduHoe oOydeHue Tem

MO>KHO pacCCMaTpuUBaTh KaK Pa3HOBUJIHOCTH TEMaATUYIECKOI'O I/IHCbOpMaL[I/IOHHO—
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ro moucka. B KaudecTBe 3alpoca 3aJlaéTcs cemanmuveckoe AIpo OJHON Wu
HECKOJIbKUX TeM. DTO MOXKeT ObIThb JI000i pparMeHT TeKCTa, «OeJIblil CIIICOK»
repmuHoB (seed words) wiin z-memKu — TeMbl, IPUITUCAHHBIE OTJIEJIbHBIM CJIO-
Bam win gparmenram B jlokymentax [15]. Temarudeckast nmouckobasi cucrema
JIOJIPKHA HE TOJBKO HANTH ¥ PAHXKUPOBATH PEJIEBAHTHBIE JJOKYMEHTBI, HO U Pa3-
JIOXKUTDb IIOMCKOBYIO BbIJIa4y II0 TeMaM. B TUIIMYHBIX IPUI0KEHUAX PeJIeBaHT-
HBI{l KOHTEHT COCTaBJIIeT HUUTOXKHO MAJIYIO JIOJII0 KOJIEKIUU. TeM He MeHee,
MMEHHO 9TOT KOHTEHT JIOJI?KEH ObIThb TIHIATEJIbHO cucreMarusupoBan. OOpasHo
roBopsi, Tpebyercst «kjaccuuupoBaTh UroJKu B crore cenas [27]. Tembr cra-
HOBSITCSI 3JIEMEHTOM I'paduaeckoro nurepdeiica moan30BaTe s, HHCTPYMEHTOM
HABUTAIMKM U IIOHUMAaHUs TEKCTOBOH KoJsiekiuu. OTcrofa BaXXHOCTh TpeboBa-
HUsI UHTEPIIPETUPYEMOCTH KaKJIOi TEeMBbI.

Hacruanoe obydeHre MCIOJb30BAJIOCH JIJIsT OUCKa W KJIACTePU3aIuu HO-
socreii [52], noucka B conmasbHbix Mejua uHbOPMAINK, CBSI3aHHON ¢ 6oJe3-
HaMH, cuMmriToMamu 1 Metogamu jiederus [92), 93], ¢ npecrynnocTbio u sxerpe-
vusmoM |70, 109], ¢ mamuonaibHOCTAME W MEXKHAIMOHAJBLHBIMA OTHOIICHHUSI-
vu |27, 56] 91].

B mogiesin ATAM (ailment topic aspects model) crnaxkuparoriee pacipejie-
serne By GOPMUPOBAJIOCH 110 GOJILINON KOJIEKIMKE MeJnIUHCKIX crareii [93].

B wmogensx SSLDA (semi-supervised LDA) u ISLDA (interval semi-
supervised LDA) 151 omcKa STHOPEJIEBAHTHBIX TEM HCIOJb30BAJIOCH CTITAYKH-
BaHUE 110 CJIOBAPIO U3 HECKOJbKUX corer 3rHOHMMOB [27]. B mogesn SSLDA
JUUTsT Ka K 101 9THOPEJEBAHTHON TeMbl 3a/1aéTCsT CBOH CJIOBaph STHOHMUMOB, CBSI-
BaHHBIX C OJHUM ONpeaeaéHHbIM 3THOCOM. B monenn ISLDA MuOXKecTBO TEM
pasbuBaeTCs Ha MHTEPBAJIbI, M JIJId BCEX TEM KaXKJOr0 MHTEpBaJa 3aJ1aéTcs
o0ITHil cjoBaph STHOHUMOB. [IpermMyIecTBo 9TuX Mojeeil B ToM, 4TO HHTEp-
nperamnusi Kaxkjioii TeMbl M3BeCTHa 3apaHee. HejpocraTrku B TOM, 4TO TPYJIHO
PEeJIyTra bIBaTh YKCJIO TeM JIJIsl KarXK 0 STHUIHOCTH U CTPOUTD ITOJAITHUIHDIE
TEMBI JIJIsT BBISIBJICHUST MEXKITHUIECKNX KOH(MINKTOB. AJIbTePHATHBHBIN MOJIXO/T
3aKJII0YAETCSA B TOM, UTOOBI 33JIaTh YKCJIO 9THO-TEM U IIPUMEHUTH K HUM 00Iree
CIJIayKMBaHKE 110 CJIOBAPIO STHOHUMOB. TeMaTnuecKast MOJIeNIb CaMa, OIPEIE/INT,
Kak pazjesntsb ux 1o sraudnocram [16, 17]. Hejgocrarok sroro 1mojixona B Tom,

4TO MHTEPHPETUPYEMOCTh HARJICHHBIX TEM MPUXOAUTCA TPOBEPATH BPYUYHYIO.
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JlekoppeaunpoBanmue. TeMarndecKass MoOJie/ib HE JIOJIKHA COJIepXKaTh J1yOJIu-
PYIOIIUXCs WJIU ITOXOXKKUX TeM. UeM pasjuduHee TeMbl, TeM UH(MOpMaTHBHEE MO-
Jiesib. [ljist noBblieHus: pa3jiudHoCTH TeM OyJIeM MUHUMU3UPOBATH CYMMY 110-
NAPHBIX CKAJISPHBIX POUBBEACHUI (Pf, Ps) = Y, PuwtPuws MEKIY CTOIOIAME

matpuibl P. [Tomyunm perynsipuzarop:

R(CI)) — _% Z Z Z PwtPws-

teT seT\t weW

Dopmyna M-mmara, coraacho (7)), umeer Bu

Pwt = NOIIN <nwt — TPwt Z Spws)
weWw
seT\t

DTOT peryJisipu3aTop KOHTpacTupyer crpokn marpuiibl @. B kax 101 ¢cTpo-
Ke, He3aBUCHUMO OT OCTaJbHbBIX, BEPOSITHOCTH O,y HamboJiee 3HATNMBIX TEM Tep-
MUHA W YBEJIUIUBAIOTCS, BEPOSITHOCTH OCTAJIBHBIX TEM YMEHBITAITCS W MOTYT
obpalnaTbcs B HyJib. Pa3peXuBaHue — 3TO COIYTCTBYIONU 3pdeKT JeKop-
pesupoBanus. B [118] 6but 3ameden emé ofun nosesublii adgdekT: ciosa 06-
1ieit JIGKCUKK IPYHIUPYIOTCS B OTJI€/IbHBIE TEMbl. JKCIIEPUMEHThI ¢ KOMOMHUPO-
BaHUEM PEryJisipu3aToOpOB CIUIaXKWBaHUs, PA3PEKUBAHUS U JIEKOPPETUPOBAHMUST
B ARTM mnoareepxiator 1o Habiogenne [0l 128 127].

HexoppenupoBanue Brepsble ObL1o mpemjoxeno B moxean TWC-LDA
(topic-weak-correlated LDA) B pamkax 6Gaitecosckoro mogxoza [118]. Coorset-
CTBYIOIIEE allpUOPHOE PACIIPEJICTICHUE HE SIBJISIETCS COMPSI>KEHHBIM K MYJIBTUHO-
MHUAJIBHOMY, TTO3TOMY DafleCOBCKMIT BHIBOJ| CTAJKUBAECTCS C TEXHUIECCKUMU TPY/I-

Hocramu. B ARTM pacuérnbie (hopMy/Ibl BBIBOJSITCS B OJHY CTPOKY.

KombOuaarus peryasgapu3aTopoB CljlaXKuBaHus (POHOBBIX TEM, Pa3perKuBa-
HUST TIPEJIMETHBIX TeM B MaTpuiie © u gekoppesnpoBaHust CTOI0IOB MaTpuiibl P
HCIIOJIb30BAJIACh Y2Ke BO MHOTUX paboTax JiJid yIydlleHuss HHTePIPETUPYyEeMOCTH
rem [6, 127, 128, 129, 12]. TTomobpas ko3hbUIUEHTHI PEryISpU3AIINT, MOXKHO
OJIHOBPEMEHHO 3HAYUTEILHO YJIYydIIUTh PA3PEKEHHOCTh, KOHTPACTHOCTH, Y-
CTOTY ¥ KOI'€PEHTHOCTH TEM IPU HE3HAUUTEJIHLHON MoTepe MPaBIono[o0ust MO-

nesu [128). Bouin BeipaboTatbl OCHOBHBIE PEKOMEHIAIUK: JIEKOPPETUPOBAHNE U
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criaknBaHue BKJIIOYATh cpa3y, pa3pexkupanue — rocie 10-20 urepanuii, Korjia
obpasyeTcst TeHJIeHIINA K CXOJUMOCTH I1apaMeTPOB MOJIEJIH.

Ta >xe KoMOuHalLKs peryssipu3aTopoB ObLIa UCIOJb30BAHA, JIJIsi TeMaTUYe-
cKkoro passeouHoro noucka B [12]. Okazasiock, 4To OHa CyIECTBEHHO Yy dIiaeT
KadecTBO TIOMCKA, XOTd HUKAKWe KPUTEPUN KadecTBa TTOMCKa HEMOCPEICTBEHHO

HE€ OIITUMHU3UPOBAJIHUCE.

5.5 OmnpenesieHue 9mcja TeEM

Pezyaspusamop ombopa mem upeiioxken B [127] jyist yjajenus: nHesnaqau-
MBIX TeM U3 TemaTuieckoil Mojesn. OH ocHOBaH Ha Hjiee KPOCC-3HTPONUITHOIO
paspeskuBanust pacnpejenenust p(t), KOTOpoe JIErko BhIPAXKaeTCs uepes napa-

METPhbI TeMaTU4YeCKOM MOJEJIN.

RO) =Y cnp(t),  p(t) = 3 pld)fn

teT| | d

[ToscraBum sror peryisipusarop B dbopmysy M-mara (8)):

n p(d
0,y = norm (ntd — 7'—]M td).
teT

T p(t)

SaMeHuM 0, B paBoil 1acTu paBeHCTBA HECMEIIEHHON OIeHKOi Z—Zi:

n
)
Od S (ntd ( T ng|T|

DTOT peryJispu3aTop pa3perKuBaeT IEeJUKOM CTPOKHM MaTpulbl O. Ecim

3HaYEHUEe CYETUMKA Ny B 3HAMEHATE]E JOCTATOYHO MAJIO, TO BCE DJIEMEHTHI t-ii
CTPOKHM OKA3bIBAIOTCS PABHBIMU HYJIIO, M TE€MA, T ITOJIHOCTLIO NCKJIIOYACTCS U3 MO-
nesn. TIpu nenonb3oBannm JaHHOTO PEryIsipu3aTopa CHAvaIa YCTAaHABINBACTCS
3aBeloMo u30bITOUHOE unciao TeM |T'|. B xome urepanuii 9ucio HyJeBbIX CTPOK
MaTpHIbl © OCTENEHHO YBEJIUINBACTCS.

Or6op rem B ARTM namuoro mpoie, 4emM B 6aileCOBCKUX MOJIEISIX Hepap-
xuueckoro nporecca JQupuxie (hierarchical Dirichlet process, HDP) [119] non

nporecca Kuraiickoro pecropana (Chinese restaurant process, CRP) [24].
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B oboux momxomax, ARTM u HDP, umeercs yupapisrormumii mapamerp,
BBIOMpasi KOTOPBI, MOXKHO TOJIYIaTh MOJIEJH C UACJIOM TE€M, Pa3JIAIaONIAMC s
na nopsijiku (B ARTM sro kosadpdunuent peryssipusanuu 7, 8 HDP — runep-
napamerp ). [loaromy mpo 06a 110/1xo/1a HeJib3st CKa3aTh, YTO OHU OIPEJIEIISIOT
ONTUMAJIBHOE UNCJIO TEM.

B [129)] 6butir TpoBeieHbl 9KCIEPUMEHTBI Ha MOJYCHHTETHICCKUX JIAHHDIX,
MPEJICTABIISIONTIX cO0O0M cMech JBYX pactpejenennii p(w |d) — peajbHOM KO-
JIEKIIUH, JIJIsi KOTOPOM MCTUHHOE YUCJIO TEM HEU3BECTHO, U CUHTETHUYECKON KOJI-
JIEKInK ¢ 3aaHabiM ancsioM teMm. Oxkasajoch, uro HDP u ARTM crnocobnbr
OTPEJIeIATh UCTUHHOE YUCJIO TEM Ha, CHHTETUUECKUX U MOJIyCUHTETUIECKUX JTaH-
upiX. Ilpm srom ARTM onpenensier ero 6osee Touno u ycroitunbo. OpHako
yeM OJIMKe MOJYCUHTeTHYEeCKHe JaHHbIe K peajbHbIM, TeM MeHee U6TKO Pas-
JINYUM MOMEHT, KOI'JIa MOJIE/Ib JIOCTUIAaeT UCTUHHOIO 4dnciia TeM. Ha peajbHbIX
JIAHHBIX OH HEPa3JIuIuM BOBCE, MPUUIEM st 00onX 1moaxon0oB. OTcioma MOXKHO
CeJIaTh BBIBOJ, UTO B PeaJbHBIX TEKCTOBBIX KOJJEKIHMIX HUKAKOIO <«HCTHH-
HOT'O YHMCJIa TeM» IPOCTO He CyIrnecTByeT. Hem OoJiblle KOJIEKIUs, TeM DoJiee
MeJIKe CeMaHTUUEeCKHe pa3judhs B TeMaX BO3MOXKHO YJIOBUTH. DTHU COODpa-
JKEHUS MOJTBEPKJIAIOTCS OIBITOM MOCTPOEHUSI MePAPXUIECKUX TEeMaTUIeCKUX
Mojiesieil 1 pyOpuKaTopoB. TeMbl MOXKHO JpoOUTH Ha O0Jiee MEJIKHe MOATeMbl
BILIOTH JIO IIOPOr'a CTATUCTHYECKON 3HAYUMOCTH. BBIOOp 3TOro mopora Takke
SIBJISIETCS] 9BPUCTHUKOM, ¥ OT HErO 3aBUCUT UTOIOBOE TUCJIO TEM.

B xojie skcuepumenton [129] rakke BbIsICHUIIOCH, YTO PEryJIsipU3aTOp OT-
Oopa TeM MMeeT IO0JIE3HBIH conyTcTBYIOmui 3pdeKT: OH yraajasger u3 MoJen
JIyOJIMpYIOIINe, PACIICIIEHHBIE U JIMHEHHO 3aBUCUMbBIE TEMBbI.

ITo ckopoctu Bbruncenuit BigARTM ¢ perynsgpusaTopoM OoTOOpa TeM OKa-

zaJsics B 100 pa3 OuicTpee cBOOOIHO JocTyIHON peanuzanun HDP.

5.6 MonanbHOCTI

Myavmumodarvras memamuveckas modead ONMUCHIBACT JIOKYMEHTDI, CO-
JleprKaliiie MeTajlaHHble Hapsijly C OCHOBHBIM TeKcToM. MerajilanHbie moMoraroT

6oJiee TOYHO OIPEJIENIATh TEeMaTUKy JIOKYMEHTOB, W, HA0DOPOT, TeMaTuIecKasi
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Puc. 5.5. O0branast TemMaTudeckasi MOJIE/b OIPEJIEIsieT PACIPEIEICHUST TeM
B fokyMmenTax p(t|d) u repmunos B Temax p(w|t). MyabrumoganbHas MOIEIh
PACIpoCTpaHseT CeMAHTHKY TeM Ha 3JIEMEHThI BCEX OCTAJbHbBIX
MOJIAJILHOCTE, B TOM UHCJIC HETEKCTOBBIE

MOJIEJIb MOYKET HCIIOJIb30BATHCS JIJIsl BBISIBJICHUS CEMAHTUKKM MeTa aHHbIX WU
PeJICKa3aHusT MPOMYIIEHHBIX METaIAHHbBIX.

Kaxxplii Tumn MeTaJaHHBIX 00pa3yeT OTAEIbHYIO MO0JaAbHOCMb CO CBO-
M cyoBapém. CjioBa ecTecTBEHHOrO s13biKa, cjioBocoderanus [132, [141], Te-
ru [58], umenosanubie cyupocru [85] — 910 HpUMEpBl TEKCTOBBIX MOJIAJLHO-
creit. Jlinst anaamsa KOpOTKUX TEKCTOB € OleYaTKaMy UCIOJb3YIOT MOJAJIBHOCTD
OYKBEHHBIX N-TPaMM, YTO TO3BOJISET YIYUIaTh KadecTBO WH(MOPMAIMOHHO-
ro noucka [50]. [Ipumepamu HETEKCTOBBIX MOjaIbHOCTE ABIsIOTCs (puc.[.5):
asTopbl [105], momentor Bpemenu [121) 152] 122], kmaccel, kaHpbl UM KaTe-
ropuu [106, 155], nuurupyembie uin nurupyromue jokyMentbl [38] wiu asro-
pot [55], nosib30BaTe M JIEKTPOHHBIX OUBIMOTEK, CONMAJIBHBIX CeTel UJn PEKO-
mentaresbabix cucrem [62), 113] [134] 148, 149], rpaduieckue smeMenTsl 1306~
paxkenuii [25], 49, 66, pexamubie obbsiBiienus Ha BeG-crpanuiax [96].

Bce nepeunciennnie ciaydan, HECMOTpsI Ha pa3HooOpasne MHTEPIPEeTaInii,
OIMCBIBAIOTCS euHbIM (hopMasinamMoM mojaiabaocreir B ARTM. Kax bt 10Ky-
MEHT PacCMaTPUBACTCSI KaK YHUBEPCAJIbHBIN KOHTEUHED, COAeprKaluil TOKEHBI
Pa3/JNIHBIX MOJAJbLHOCTEMN, BKJIIOUasT OObIUHEIE CIOBA.

[Iycte M — MHOXKeCTBO MOofaJbHOCTEH. Karkmas MoJIabHOCTD NMEEeT CBOi
caoBapb TokeHOB Wp,, m € M. DTu MHOXKECTBa IOIMAPHO HE IIEPECEKAFOTCSI.
x obbenunenue Oyiuem obosnaudarh depes W. MonajibHocts Tokena w € W

Oymem obosHadaTh depes m(w).
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Temaruueckast MOJ€eJIb MOAaJIbHOCTH 117 aHaJIOT'HMYHa MOJCJIN I

plw|d) =Y pw|t)p(t|d) =Y ouwbu, weW,, deD. (11)

teT teT

Kaxx ot monanbaocTt m u3 M COOTBETCTBYET CTOXACTUYUECKAsT MATPHUIA
®,, = (@wt)meT- CoBokynnocts marpuil P,,, eciiu ux 3amnucarb B cToberr, 0o-
pasyer W xT-marpuny ®. Pacnpeenenne TeM B KarxKJI0M JIOKYMEHTE SIBJISIETCST
OOIIUM JIJIsI BCeX MOJAJILHOCTE]A.

MynbruMoaabHass MOJIE/Ib CTPOUTCS IIYyTEM MaKCHUMHU3AIMK B3BEIICHHO
CYMMBI JIOTapu(MOB TPaBJIONOI00UsT MOJAJBHOCTEH U peryaspu3aTopos. Be-
ca Ty, HO3BOJIAIOT COAJAHCUPOBATD MOJAIBHOCTH 110 UX BaXKHOCTH M ¢ YIETOM

NX 9aCTOTHOCTHU B JOKYMEHTAX:

Y oY, D nawln Y owbu+ R(®,0) - max; (12)

meM deD weW,, teT
Spu=ti w0 Yu=l G0 (3
weW,, teT

Teopema 2. ITycmov pynryus R(P, ©) nenpepusno duddepernyupyema. Towra
(@, 0) aokarvrozo sxempemyma sadavu (12)~([13) ydosaemsopaem cucmeme
YPasHEHUL CO 8CNOMO2AMEALHULMU NEPEMEHHVMU Pidy ONA BCET HEBVIPONHCIEH-

oLz mem t u dokymenmos d:

Praw = morm (puibia); (14)
OR
wt — w w ) wt — m(w wPtdw 1
Dt g(e)ll;vm(n t + @ taSOwt) Nt C;T (w) T dwPtd (15)
OR
Org = norm Ntd + Org = Nt = Z Z TmNdwPtdw- (16)
T 60td meM weWm

Teopema (1| gBJIsIeTCS YACTHBIM CJIydaeM TeopeMbl [2| B cyydae, Korja Mo-
JTAJNBHOCTD TOJBKO offHa, |M| =1 u 7, = 1. Ilepexon or oxHOil MogaILHOCTH
K [TPOU3BOJILHOMY YUC/IY MOJAJILHOCTE CBOIUTCS K JIBYM HONpaBKam: (a) mar-
puna ® pasbupaercsi Ha Ojioku P,,, KOTOPbIE HOPMUPYIOTCS 11O-OTJI€JILHOCTH;

(6) ucxosHbIe TAHHBIE Ngy, JOMHOXKAIOTCH HA BECA MOJAJbLHOCTE! T (w)-
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B mpoekte BigARTM peanm3oBana BO3MOXKHOCTbH KOMOMHUPOBATDH JII000E

TUCJIO0 MOJIAJIBHOCTEH ¢ JIIoObIMU perynsipuzaropamu [16].

MoaanbHOCTh A3BIKOB. My/bTHA3bIUHbIE TEKCTOBBIE KOJJIEKIIUH HUCIOJIb3Y-
I0TCsL JIJIsT KPOCC-SI3bITHOrNO MHMOPMAITMOHHOTIO ITOUCKA, KOTJa [0 3aIIPOCy Ha, O/I-
HOM si3blKe Tpedyercss HalTh CeMaHTUIECKU OJIM3KHE JOKYMEHTbI Ha JIPyIOM
sizbike. JlJisi CBSI3bIBAHUSI SI3BIKOB MCIIOJIB3YIOTCS HapaJie/ibHbIe TEeKCThI WJIN
JIBYSI3bIIHBIE CJIOBAPH. [lepBble MyIbTHUSA3BITHBIE TEMATHIECKNE MOJIEIN TTOSIBH-
quch noaru opunospemenno [36], 80, 00| u mpepcraBnsiim coboii My TBTUMO/IATH-
HYIO MOJEJIb, B KOTOPOH MOJAJBbHOCTAMU SABASIOTCSA SI3bIKA, U KaxKJas CBI3-
Ka [apPaJLJIeJIbHBIX TEKCTOB O0beJMHSIETCS B OAuH JOKyMeHT. OKa3aJi0Ch, 9TO
CBSIBBIBAHUS JIOKYMEHTOB JIOCTATOTHO JJII CUHXPOHU3AIUNA TEM B JIBYX A3bIKax
1 KPOCC-SI3bIIHOrO roucka. [onbITku Oojiee TOUYHOIO U TPYI0EMKOIO BhIPABHU-
BaHU 110 MPEJJIOKEHUSAM UJIN 110 CJI0OBAM MPaKTUYECKU HE YIYUIIAT Ka4eCTBO
noncka. OOCTOSITeIbHBII 0030P MYIbTUA3BITHBIX TEMATHIECKIX MOJIEJIeH MOXK-
1o naittu B [130].

J1jist uCnosib30BaHUst JIBYsI3bIYHOTO CjioBapsi B [7] Obui npeijioxken peryiisi-
puzaTop criakupanusg. OH dopMau3yeT MIPeIIoJIoKEHNe, YTO €CJId CJIOBO U
B sA3bIKE k sIBJISIETCSI IIEPEBOJIOM CJIOBA, W M3 A3bIKA £, TO TEMaTUKH 3TUX CJIOB

p(t|w) u p(t|w) poskubl Obith Osinsku B cMbicie KL-jiuseprennuu:

R(®) = Z Znut In @,

w,u  tel

Cornacrno dopmyne M-11ara, BeposSTHOCTH CJIOBa B TeMe YBEJIMIUBAECTCSI,

eCJIi OHO UMeEeT [ePEeBOJIbl, UMEIOIINE BbICOKYIO BEPOATHOCTH B JIAHHON TeMe:
Pyt = Dorm (nwt +7 g nut>.
weWt -

DTOT peryssapusaTop He YUYUTBIBAJ, 9TO MEPEBOJL CJIOBA MOXKET 3aBUCETD
OT TeMbl, ¥ YTO CPEJM IEPEBOJIOB CJIOBA MOI'YT HAXOAUThLCA IIEPEBOBI €I0 OMO-
HuMOB. I[TosToMy B TOii ke pabore OLLT IPEIJIOKEH BTOPON PeryJisipu3arop,
KOTOPbIl BBOJMJI B MOJIEJIb HOBBIE HAPAMETPbI Tyt = p(u|w,t) — BepositHO-
CTH TOTO, 9TO CJIOBO 1 SIBJIAETCS IEPEBOJIOM CJIoBa w B TeMe t. [Ipeanonaraercs,

aro TeMa t, Kak pactpejenenve p(u|t) = A HaL CJIOBaMM sI3bIKa K, JOJKHA



5.6. MOJAJIbHOCTU 221

ObITh O1M3Ka B cMmbiciie KL-nuBepredium K BeposSTHOCTHON MOJIe/IN TO# 2Ke Te-

MBI p(u|t) = D TywtPuwt, HOCTPOEHHOI 110 IEPEBOJIAM CJIOB U3 s3bIKa {:

R(®,II) =171 Z Znut anWuwtgowt — max.

ueWk teT weW?t

Qopmyna M-1mara Ternepb YIUTHIBACT BEPOITHOCTHU IIEPEBOIOB Tyypt, U ITIE

JlobaBJIsieTcsi peKyppeHTHas hopMmyia s OLEHUBAHUS STUX BEPOSTHOCTEH:

weWt

Pwt = NOrmm <nwt + 7 E qutnut>;
U

Tywt = NOTIN (qutnut) .
ucWk
9KCHepI/IMeHTbI IMOKa3aJin, 9YTO CBA3bIBaHHWE ITaPaJlJICJIbHbIX TEKCTOB CUJIb-
Hee yJIydIIaeT KadeCTBO IOMCKa, deM 00a cmocoba yuéra ciaosapeii. Bropoii
CII0cO6 HEMHOTO JIydlle mepBoro. Kpome Toro, oH mo3poJisieT BLIOUDATL Bapu-
aHThbI II€pEBO/Ja B 3aBUCUMOCTHU OT KOHTCKCTa, 4YTO MO2KECT 6bITb IIOJIECSHO J1JIA

CTaTUCTUYICCKOI'O MallIMHHOT'O IIEPEBO/IA.

MopaabHOCTH KaTeropuii m aBTOPOB. JlonycTum, 4To pacipejiesieHusi Tem
B jlokyMeHTax p(t |d) mopokaaioTest OJTHON U3 MOJIATIBHOCTEI, HAIIPUMED, ABTO-
paMu, pyOpuKaMu W KaTeropusMu. BynaeM camTaThb, 9TO ¢ KaXKbIM TEPMU-
HOM W B KakJIOM JIOKyMeHTe d CBsizaHa He TOJbKO TeMa t € T, HO u KaTeropust ¢
13 3a/aHHOTO MHOXKecTBa Kareropuit C'. PacimupumM BeposiTHOCTHOE MTPOCTPaH-
ctBO 710 MEHOXKecTBa, D X W X T x C'. IlycTh M3BECTHO MOAMHOXKECTBO KATErOpuit
Cyq C C, K KOTOPBIM MOXKET OTHOCHUTLCs JIOKYMEHT d.

Pacemorpum MysbTuMoanbHyo Mogens (L), B koropoit pactpejenenne
BEPOSITHOCTH TeM JIOKyMeHTOB Oy = p(t|d) ouuncbiBaercsi cMecbio pacipejieie-

Huit Tem Kareropuii . = p(t|c) u karveropuii jokymenros w4 = p(c|d):

p(wl|d) = pr|t Zpt\c (c|d) = Zngwﬁ@Z)mcd (17)

teT ceCy teT ceCy

DTO TaK¥kKe 3a/Jlada CTOXaCTHUYCECKOI'0O MAaTPHUYIHOI'O Pa3JIO2KCHU:A, TOJIBKO

Terepb Tpedyercs HaiTu Tpu MarTpuilbl: ® — marpuia TepMuHOB Tem, W =
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(Vte) T — mampuya mem kamezoputi, Il = (Teq)oxp — Mampuya Kamezopud
dOKYMEHMO8.

Mojie/ib OcHOBaHa Ha JIBYX IMIIOTe3aX YCJIOBHON He3aBUCUMOCTHU:

p(t]e,d) = p(t|c) — remaruka jokymenTa d 3aBUCUT HE OT CAMOIO JIOKY-
MEHTa, & TOJILKO OT TOI'0, KAKUM KaTeropusiM OH IPUHAJJICIKUT;

p(wlt, c,d) = p(w|t) — pacupeseserne TePMIUHOB OMPEETACTCA TEMATH-
KOI JIOKyMEHTa W HE 3aBUCUT OT CAMOIO JIOKYMEHTa U €ro KaTeropuii.

Kpowme roro, upejosaraercs, 4ro m.q = p(c|d) = 0 pust Beex ¢ & Cy.

Bajlaua MAaKCUMU3AIUNA PEryJIsipU30BaAHHOTO TPABIOII000MSI:

Z Z New IN Z Z CutWteTed + R((I)7 v, H) — Inax; (18)

o, 0,11

deD wed teT ceCy
Dovwr=1 o =0 > the=1, >0, Y ma=1, mq=0. (19)
weW teT ceCy

Teopema 3. I[Tycmo gynryua R(P, U, I1) nenpepueno dugddepenyupyema. Jlo-
kaavuoils axempemym (O, W IT) zadavu , ydosaemeopaem Ccucmeme

YPasHerutl co 6CNOMOZAMEALHBLMU NEPEMEHHBMU Diedw = P(T, c|d, w):

Ptedw = 1O 1WteTed;
o (t,c)eTxCd(pw e
OR
Yt = norm| Nyt + Qut=— |; Nyt = g E NdwPtedw
weWw aSpwt
deD ceCy
OR
Vie = nlg)erjm Nie + Ve o0 ; Nie = E E N dwPtedw
te deD wed
OR
Teq = NOTM| Mg + Teg—=—— | ; Ned = E E NdwPtedw-
CECd aﬂ-cd
wed teT

Jannas Momesnb, OCHOBAHHAsS Ha TPEXMATPUUHOM PA3JIOXKEHUH, HAK0O-
Jlee M3BECTHA KakK asmop-memamuyeckan modesv ATM (author-topic model),
B KOTOPOH MOPOXKJIAIOIIEH MOJIAJIbHOCTBIO SABJISAIOTCS aBTOPbI JIoKyMeHToB [105].
B memamuuneckot modeau mezuposanus dokymenmos TWTM (tag weighted
topic model) mopoxgaroiieil MOJTATBLHOCTBIO SBJSIOTCS Tern JoKyMenTa [64].
Anajiorndanasi MOJIEJIb UCIOJIB30BAIACH JIJIsT 00pabOTKU BUIeONOTOKOB B [49].

,ZLOKYMGHTI)I d CcOOTBETCTBOBAJIA nocJie10BaTeJIbHbIM 1—C6KyH(ZLHbIM BHJICOKJIN-
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naM, TEPMUHBI W — SJEeMEHTAPHBIM BU3YaJbHBIM COOBITHSAM, TE€MbI { — IPO-
CTBIM JICHCTBUSAM, COCTOSIIMM U3 COUYETaHUsl COOBITHl, KaTeropuu ¢ — OoJiee
CJIOXKHBIM TIOBEJICHUSIM, COCTOSAIINM U3 COYCTAHUs JCHCTBUN, TPUIEM CTABUIACH
3a/1a9a, BBIJCJIUTH B KaXK/IOM KJIUIIE OJIHO OCHOBHOE 1TOBEJICHUE.

Mogens ([17]) MOXKHO CBECTH K JBYXMATPUIHOMY PA3JIOKEHUTO, €CJTH OTOXK-
JIECTBUTH TeMbl ¢ KaTeropusmu, C' = T, u B34Thb ejuaudnyo Marpuiy V. JlaH-
Hast MoJiesTb n3BecTHa B jmTeparype Kak Flat-LDA [106] u Labeled-LDA [102].
Eé Boipasuresibubie Bo3moxkHoctu besnee, yem y PLSA u LDA, tak kak 3Ha-
quTeabHAsS J0JIsT 9JeMeHToB Marpuilhl I = © dukcupoBana u paBHa HYJIIO.

Tpéxmarpruunble pa3jioKeHs MoKa He peajn30BaHbl B TpoekTe BigARTM.

TemmopaJjbHble Mogean. Bpemst co3ganust JOKYMEHTOB BayKHO IIPU aHAJIN3e
HOBOCTHBIX ITOTOKOB, HAYYHBLIX MyOIMKAIMIi, TATEHTHBLIX 6a3, JaHHLIX COIATL-
Hbix cereit. TemaTuueckne MOJIEIN, yUNTHIBAIOIINEG BPEMsl, HA3BIBAIOTCH MEM-
nopasvrbimu. OHU TO3BOIAIOT BBIACAATH COOLITUIHBIC N IEPMAHEHTHDBIC TEMBbI,
JICTEKTUPOBATL HOBLIE TE€MbI, [IPOCIIEKUBATD CIOXKETBI, BLIACISITH TPEHIbI.

[Iycth I — KOHEYHOE MHOXKECTBO MHTEPBAJIOB BPEMEHH, U KarKJIblil JTOKY-
MEHT OTHOCUTCS K OJHOMY WJIM HECKOJbKMM MHTEpBajaM, [D; — HOAMHOXKECTBO
JOKYMEHTOB, OTHOCSAIINXCA K MHTEpBaJy i. ByaeMm mojararh, 9TO TEMbl KaK
pacipejienenus: p(w|t) ve mMensitorcst Bo Bpemenu. Tpebyercst HaiiTu pacrpe/ie-
JIeHne KaxKJI0i TeMbl BO Bpemenu p(i|t).

TpuBraNbHBI TOAXOM 3aKII0YAETCA B TOM, 9TOOBI IOCTPOUTHL TeMaTHYe-
CKYIO MOJIC/Ib 0€3 yuéra BPEMEHHM, 3aTeM HAUTH PACHPEC]CHUE TEM B KazKJIOM
unrepsasie p(t|i) kak cpejnee Oy 110 Becem jlokymenTam d € D; 1 iepeHOPMUPO-
BaTh yCJIOBHBIE BeposiTHOCTH: P(i|t) = p(t | i)%. Heocrarok manHOro mojixo/a
B TOM, 9TO UH(OpMaIUs O BpeMEHN HUKAK He UCIOJIL3YeTCs IpU 00y IeHur MO-
JleJIA ¥ He BJusieT Ha (DOPMUPOBAHUE TEM.

B ARTM »sta npobJsiema periaercss BBeJIeHUeM MOJIAJIbLHOCTA Bpemenu 1.
Nckomoe pacrpenenenue p(i|t) = y; nomydaercst B crosidne marputbst ®. o-
HOJHUTEJbHbIE OrPAHUYCHUs] Ha IOBEJCHUE TEM BO BPEMEHU MOXKHO BBOJIUTD
C HOMOIIBLIO PEryJIspU3aIi.

B oji10it u3 nepsbix Temiopasibhbix remarudeckux mojeieit TOT (topics
over time) [140] kaxas Tema MOJEIMPOBAIACH TADAMETPUYECKUM [3-pacipe-

JIeJIEHUEeM BO BPEMEHW. DTO CeMeiCTBO MOHOTOHHBIX W YHUMOIAJIHLHBIX HEIpe-
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PBIBHBIX (DYHKIIUI, C IIOMOIILI0O KOTOPOI'O MOXKHO OIUCHIBATH Y3KHUE IIUKH COObI-
TUIHBIX T€M U OIpaHUYIEHHbINA HAOOP TpeH10B. TeMbl, UMEoIIe CIIopaIuIeCcKue
BCIJIECKH, JIAHHAST MOJIEJIb OIIMCHIBAET I1JI0XO.

Henapamerpuueckue TeMiiopaJjibHble MOJIEIU CIIOCOOHBI ONKUCHIBATDH TTPOU3-
BOJIbHBIE U3MEHEHUsI TeM BO BpeMmeHu. PaccMoTpuM iBa, €CTECTBEHHBIX MTPEJITIO-
JIOXKeHUs U PpopMaju3yeM UX C IOMOIIbIO PEryssspu3aliiu.

Bo-11epBbIX, MPEIIOJOXKIM, UTO MHOI'HE TEeMbl SIBJISIOTCS COOBITUHHBIMU
U MMEIOT OTHOCUTEJbHO HEDOJIBIIOE «BPEMSI »KU3HU», [I09TOMY B KarKJIOM HH-
TepBaJie BpEMEHU 1 MPUCYTCTBYIOT He Bce Tembl. [loTpebyem pazpekeHHOCTH

pacnpejenenuii p(t|i) ¢ MTOMOIIBIO KPOCC-9HTPOIMUAHOIO PEryJIsipu3aTopa:

Ry(® wm ©) = —1 ) > Inp(t]d).

el teT

Bo-Bropbix, mpemnoaokuM, 9rto pacrnpeesaenuns p(i|t) kak ¢yHKImn Bpe-

MEHU MEHAIOTCA HE CJIUITKOM 6bICTpO n BBeﬂéM peryjsdapusaTop CrylaXKnuBaHMA:

Ry(® wm ©) = —73 Y > |pli|t) — p(i—1]t)].

i€l teT

Oba peryngpusaTopa MOXKHO 3allicaTh U Kak GYHKIUO OT P, 1 KaK (pyHK-

o or ©. B ciyuae perymspusatopa Ry(®) dopmysna M-mara umeer suf]

Vit = Ill,OETIm<nit + Toir sign(@i—1,4 — i) + Topir sign (i1 — %‘t)),

ryie pYHKIHS Sign Bo3BpalaeT +1 Jijisi MOJI0OXKUTEJHLHOTO apryMenTa u —1 Jijist
oTpuiaTe/ibHOro. Peryssipuzarop criakubaer 3HaUeHUsI B KaxKJ0M TOUYKe Bpe-

MEHHOTO psijia p(i|t) MO OTHOIIEHUIO K COCEJIHUM TOYKAM CJIeBA U CIIPaBA.

5.7 3aBUCHMOCTU

Knaccudbukaius. Temamuveckas modeav xaaccugpurayuy Dependency

LDA [106] sipasiercs Gaitecockum anasorom mogenn ((11) ¢ mopaiabHOCTSIME

'Huxura Jloitkos. AnanTusHas peryispu3alus BePOATHOCTHBIX TeMaTHICCKUX Mojesneil. Bakanaspekas
muccepramusi, BMK MI'Y, 2015.
http://www.MachinelLearning.ru/wiki/images/9/9f/2015_417_DoykovNV.pdf
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repmuaoB W n knaccos C'. meercs obyuarorias BbIOOpKa JOKYMEHTOB d, J1Jist
Ka>KJIOr0 M3 KOTOPBIX M3BECTHO NoaMHOXkKecTBO KjaccoB Cy C C. Tpebdyercs
KJIACCU(PUIMPOBATH HOBBIE JIOKYyMEHThI ¢ HemsBecTHbiM Cy. Hiist sToro Oyiem
HCIIOJIB30BATH AUHETHYI0 8EPOATHOCTIHYIO MOOEAD KAACCUDUKAUULU, B KOTOPOI
O00BEKTAMU SIBJISTIOTCSI JIOKYMEHTHI d, TPU3HAKN COOTBETCTBYIOT TeMaM t 1 TpPH-

HUMAOT 3Ha4ueHus Oy = p(t|d):

Co={cec|pleld) = pubha> 1.},

teT

Koadpdurmentor suneiinoit Mmogenn ¢, = p(c|t) u noporu 7, obyvatorcs
1o BuIOOpKe jIokyMeHTOB ¢ m3BectHbiMu Cy. [IpusnakoBoe onmcanue HOBOIO
JIOKYMEHTa, 0 BBIUHCIISIETCST TeMaTHIeCKON MOEhIO TOJHKO M0 er0 TePMIHAM.

Dkcnepumentsl B [106] mokazaim, 9TO TEMATHIECKHE MOJENIU MTPEBOCXO-
JIAT OOBIYHBIE METOJbI MHOTI'OKJIACCOBON KJIACCU(PUKAIUN Ha OOJILIITUX TEKCTO-
BBIX KOJIJIEKIIAAX C OOJIBIINM YKUCJIOM HecOaJIaHCUPOBAHHBIX, IEPECEKAIOITIXCSI,
B3aMMO3aBUCHMBbIX KJiaccoB. B [125] re ke BbIBOjibI Ha TeX yKe KOJIEKIUsX Obi-
Jn BocmponsBeiennbl st myabtuMmonaabioit ARTM. Hecobarancuposarmocms
O3HaYaeT, YTO KJIACCHI MOI'YT COJEPKaTh KaK MaJioe, TaK U OUeHb OOJIBIIIOE UKC-
JIo JIOKyMeHTOB. B ciiyuae nepecexarowurca KaaccoB JOKYMEHT MOXKET OTHO-
CUTHCS KaK K OJIHOMY KJIACCY, TaK U K DOJILIIOMY YUC/Iy KJIaccoB. Baaumo3asu-
CUMDBLE KJTACCHI UMEIOT ODIINe TEPMUHBI U TEMbI, TIOITOMY 1PU KJIacCu(uKamum
JIOKYMEHTa MOT'YT BCTYHATh B KOHKYPEHIHIO.

B HekoTOpBIX 3ajauax KJACCUMDUKAIIMU UMeeTCsd HH(pOPMaIUs O TOM, UTO
JIOKYMeHT d 13 0obyduarolreil BLIOOPKU He MPUHAJJIEKHUT MOJIMHOXKECTBY KJIac-
cop C C C. JList 91010 Ctydasi 3aluiieM 1paBIonojodue BeposiTHOCTHON MO-

JeJn oun aPHbBIX JITaHHBIX!

L($,0) = TZ Z lnz OetBra + TZ Z 1n<1 — Zgoaﬁtd) — max.

deD ceCyq €T deD ceC) teT

[lepBoe ciaraemoe paBHsiercsi log-11paBj0M0 0010 MOJIAJILHOCTU  KJIaC-
coB ([11)), ecnn nonoxuth ng. = [c€ Cy]. Bropoe ciaraemoe MOXHO paccMar-

puBaTb KaK PEryjldpu3aTop HE-IIPUHAAJIEC2KHOCTH JOKYMEHTOB KJIaCCaM.
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Perpeccus. 3ajaun npejcka3anus YUCJI0BOM BeJIMIMHBI KAK (DYHKIIUKA OT TEK-
CTa BO3HUKAIOT BO MHOI'MX IIPUJIOXKEHUIX JIEKTPOHHONU KOMMEPIIUHU: IIPEICKa-
3aHKe pEHTUHIa TOBapa, (PUAbMA UM KHUIU 110 TEKCTY OT3bIBa; IIPEJICKa3aHIe
YUCIa KJIUKOB 110 TEKCTY PEKJAMHOIO OObSABJICHUsT; MPEICKa3aHne 3aPILIaThl
0 OINMCAHWIO BAKAHCWH; TPEJICKA3aHue MOJEe3HOCTH (YMCiIa JIafiKoB) OT3bIBa
Ha OTeJIb, pecTopaH, cepBuc. Jljsg BOCCTaHOBJIEHNUS UMCJIOBBIX (PYHKIH 110 KO-
HEUHO# 00yuaroleil BbIOOpKE Iap «00bEKT-OTBET» HUCIOJL3YIOTCS PErpeccu-
OHHbBIE MOJIEJN, OJHAKO BCE OHM IPUHUMAIOT Ha BXOJE BEKTOPHBIE OIKUCAHUSI
00bekToB. Temarndeckasi MOJE/b 1103BOJISIET 3aMEHUTh TEKCT JIOKyMeHTa, d ero
BEKTOPHBIM TipejicraBienreM ;. C Apyroit crOpoHbI, KpUTEPHiA ONMTUMUABAIH
PErpeccHOHHOI MOJIeJI MOXKHO HUCIIOJIb30BATH B KAUECTBE PEryJ/isipu3aTopa, UTo-
Obl HaiiTH TeMmbl, HanboJee NHMOPMATUBHBIE ¢ TOUKHU 3PEHUS] TOYHOCTH IPE]I-
ckazanuii [74, 115].

[Iycts mast Karkjoro JokyMmenta d obydaroiieit BbIOOpKM [ 3ajiaHO Iie-
JeBoe 3Hadenue yg € R. Paccmorpum aunetdnyrio modesv pezpeccuu, KOTOpasd

IpeJCKa3bIBaCT MaTE€eMaTHI€CKOE O2KHUJIaHne HeﬂeBOﬁ BEJINYUNHDBI:

E(y|d) = bl

teT

mie v € RT — Bekrop kosdduimenton. IIpuMennm MeTo/; HAMMEHBIIUX KBaJI-

paToB Jijisi 0OyUeHWsT BEKTOPa ¥ 110 BHIOOPKE JIOKYMEHTOB:

R(©,v) = —71 Z (yd — Z vtetd)2.

deD teT

[Toscrasisist sToT peryisipusarop B (8) u npupaBHUBas HYJIIO €10 IPOK3-

BOJIHYIO 110 BEKTOPY v, 1oJiyunm dpopmysibl M-1rara;

01a = norm (ntd + 70014 (yd > vsﬁsd) );

seT

v = (007)"1ay.

Samerum, 9T0o (GopMysa JJIsi BEKTOPa U SIBJISETCS CTaHIaAPTHBIM DPelleHreM

3aJ1a91 HAWMEHBITTNX KBaJIpaToB NMpu (GpUKCHpoBanHoit marpuie ©. Bekrop v
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MO>KHO ODHOBJISITH 10 OKOHUYAHHUU KaXKJOI'O IIPOXOJa KOJIJIEKIUHU, JINOO Ioce
00paboTKM KaxkJIOro makeTa JOKYMEHTOB B oHjaiiHoBoM EM-ajaropurme.

B [115] nokasano, 4ro Ka4ecTBO BOCCTAHOBJIEHMs DEIPECCUU HA TEKCTAX MO-
JKeT CyIIeCTBEHHO 3aBUCETH OT MHUAINAJIU3AINN TeEMaTUIeCKO MOJIeJIN, TaM Ke

NPeJIJIOXKEHO HECKOJIHKO CTpaTeruii NHATNAJIN3aIINN.

Koppessiuu tem. Modeav xoppesuposannwvirz mem CTM (correlated topic
model) npejiHasznadena Jiisi BbisiBjieHust csizeit mexty remamu [21]. Hanpumep,
cTaThsl 110 reojornn 6oJiee BEPOSITHO CBsi3aHa ¢ apXEOoJIOrneil, 9eM ¢ TeHETUKOIA.
SHaHne 0 TOM, KaKhe TeMbl Yallle COBMECTHO BCTPEYAIOTCS B JOKYMEHTAX KOJI-
JIEKIIMK, [TO3BOJIIET TOUYHEE MOJICJIUPOBATH TEMAaTHKY OTJEJIbHBIX JOKYMEHTOB
B MYJIbTHIUCITUILINHAPHBIX KOJIJIEKIHIX.

JLjist onmcanusi KOppeJisiuil yj00HO UCII0/Ib30BaTh MHOI'OMEPHOE HOPMaJIb-
Hoe pacupeeserre. OHO He TOJIXOIUT JIJIst OMUCAHNST HEOTPUIATEIbHBIX HOPMU-
POBAHHBIX BEKTOP-CTOJIONOB #;, HO HEMJIOXO OMUCHIBAET BEKTOPHI UX JOorapud-
MOB 7)g = In 6. I1oaToMy B MOJie/Ib BBOAUTCS MHOTOMEPHOE JIOT-HOPpMAaJIbHOE
pacrpesenienne (logistic normal) ¢ ByMsT mapameTpaMu: BEKTOPOM MaTeMaTH-

YECKOI'0 OXKUMJIQHUS (4 U KOBAPUAIIMOHHON MaTpuiiei 2.

exp(—5(na — p)"™S" (g — 1))
CBEDL |

p(nalp,X) =

Wznagasibao mojesb CTM Obuia pazpaborata B paMKax 0ailecOBCKOIo 110/1-
X012, TJI€ BOSHUKAJIN TEXHUIECKNE TPYJIHOCTH U3-3a TOrO, UTO JION-HOPMAaJIHLHOE
pacrpejiesieHne He SIBJISIeTCs CONPSKEHHBIM K MYJIbTHHOMUAILHOMY. B pamkax
ARTM wunea CTM dopmanusyercs n peaansyercs HAMHOTO IIPOIIIE.

OnpenennM peryisgpu3arop Kak JorapudM IpaBaonog00ust Jor-HOPMaIhb-

HOW MOJIeJn JiJisi BBIDOPKU BEKTOPOB JIOKYMEHTOB 1)4:
T

R(O,u, %) = Td;) Inp(na| 1, 3) = = dEZD(ln 04— 1) (In 6, — p) + const.

CorsnachHo , dopmyna M-mara gjs 6;; IpuHEMaeT BU/I

Oiqg = notm (ntd -7 Z E;Sl (ln Osq — Ms)); (20)

seT
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rje Et_sl — BJIEMEHTBI 00paTHO#l KoBapHallMOHHOM MaTpuiibl. [lapamerpnr X, 1
HOPMAJILHOTO PACIpe/ie/IeHnsl OOHOBJISIIOTCS TI0CJIe KarKJI0I'0 IIPOX0a KOJIJIEeK-

1uu, JibOo 110C/e KaxKJIoro [akera JOKYMeHTOB B oHJafinoBoM EM-asropurme:

1
= — In 04;
H |D|dEZD d
1
Y = mZ(ln@d—M)(lngd—ﬂ)
deD

Takum oOpa3oM, TPy I0EMKas Oepalis OOpaIeHnsT KOBAPUAIMOHHON MaTPHUIIDI
BBILOJIHAETCsE OTHOCUTEJIbHO Pejiko. B [21] ucnosnbzosanacs LASSO-perpeccust,

4TOOBI MOJIy4YaTh PA3PEXKEHHYIO KOBAPUAIIMOHHYIO MaTPUILY.

5.8 (CBga3u MexkJay JOKYMEHTaMU

CcblIKM U nuTUpoBaHue. VHorma nMmeercs: JOMOJHUTEIbHAsS WH(MOPMAIIHSsT
O CBA3AX MEXKJIY JOKYMEHTaMH W IIPEJIIOJaraeTcs, UYTO CBA3aHHBIE JOKYMeEH-
Thl UMEIOT CXO0XKYi0 TeMaTuky. CBs3b MOXKET O3HadaTh, YTO JIBa JOKYMEHTA
OTHOCSATCS K OJIHON pyOpPHKE, COBMECTHO YIIOMUHAIOTCS WMJIM CChLIAIOTCS JPYT

Ha Jpyra. Qopmasanusyem 3TO MPEJNOJIOKEHNE ¢ TTOMOIIBIO PEryJisipu3aTopa.;

R(O) =T Z Nde Z Orabe,

d,c teT

TJIE Nge — BEC CBI3U MEXKJLy JIOKYMEHTaMM, HATIPUMED, TUCJI0 CCLIOK u3 d Ha C.
B [38] upemioxkena noxoxkas mojenn LDA-JS, B koropoit BMecTo makcumu-
3aIUy KOBapUalun MuHUMu3upyercst auseprennust Vencena-Ilennona mexty

pacupejeneausmu 6y u 6.. @opmysna M-mara s 04, coracio , UMeeT BU]T

0;; = norm (ntd + 7604 g nd69t6>.
teT
ceD

D10 emé ojiHa pa3HOBUHOCTD CrUIaXKUBaHusA. BepogTtnoctu 0y B X0j1e uTe-
panuii pubJIMAKAIOTCS K BEPOSITHOCTAM O;. JIOKYMEHTOB, CBA3aHHBIX C d.
Peryssipusarop marpuiibl © craHoButTcst HedMEKTUBHBIM 1IPU TAKETHON

obpaboTke OOJIBINNX KOJJIEKIUi, KOTjla JIOKYMEHThI €, Ha KOTOPhIE CChLIaeT-
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Csl JIAHHBIA JIOKYMEHT d, HaXoJsdTcsa B Jpyrux mnakerax. [Ipobsema permaercs
BBEJIEHHEM MOJIAJIbHOCTH JIOKYMEHTOB, Ha, KOTOPhIE €CTh CChLIKH U3 JIPYTHX JIO-
KYMEHTOB. DTOT CIOCOO MOPOXK AT HOBYTO POOJIEMY: €CJId MOLIHOCTD 9TO# MO-
JIAJTBHOCTH OKaXKeTCsl PABHOW IMCJIY JJOKYMEHTOB, TO MaTpuiia  moxer He 1mo-
MECTUTHCS B OTIEPATUBHYIO MaMsATh. MOXXHO COKPATHTH 3Ty MOJAJIBHOCTE, OCTa-
BUB TOJIbKO HauboJiee BIMATENbHBIE JOKYMEHTBI ¢, YUCJO0 CCBLIOK Ha KOTOPBIE
Ne = Y, Nde TPEBBINIAET BBIOPAHHBII TTOPOT.

HaHHasi wjest NpuIjia U3 MOJIE/N BJMsIHAST HaydHbIX 1myOsukaiuit LDA-
post [38]. B meii ucnosbsyrores jse mojaibHocTu: ciioBa Wi M nurupyembie
nokymerTsl Wo C D. Mopesb BoisiBisieT Hanbosiee BIAUATENIbHBIE JOKYMEHTHI
BHYTPHU KaxkJ10#t TeMbl. HenysieBbie sjieMeHThl B CcTpoke ¢ MaTpuiibl P moka-
3BIBAIOT, Ha KaKhe TeMbl MOBJIHAN JOKyMeHT ¢ € Wy, Takxke Mojeh MO3BOJIs-
eT pas3/indarTh, KAKWe U3 CChIJIOK CYIIECTBEHHO MOBJIMSJIA HA HAYUIHYIO CTAThHIO,
a KaKue sIBJIAIOTCS BTOPOCTENEHHBIMU, YUCTO (POPMAJIBHBIMU MJIN «JAaHbIO BEXK-
quBocThy. CunuTaeTcs, 9TO JOKYMEHT € MOBJHUI Ha JOKYMEHT d, eciu d CChI-

JIAE€TCA Ha C 1 OHM MMCIOT 3HAYUTEJIbHYIO JOJIIO O6Hlefl TEeMaTUKN.

Tl'eonokammu. HWudopmaiiuss o reorpadudeckoMm IHOJOXKEHUU UCIOJIb3YeTCs
1pU aHaJIM3e JIAaHHBIX COlMAJIbHBIX cereil. [eorpaduyueckas npuBsizKa JIOKYMeH-
Ta d WK €ro aBropa 3aJaércst MO0 MOJAJLHOCTSIMU 260Me206 (HAa3BaHWsIMHU
CTpPaHbI, PETHOHA, HACEJEHHOTO IMyHKTA), JIHOO 2eosokatuel, — mapoii reorpa-
dbuaecknx koopauHat g = (x4,Yq). B mepBoM ciaydae MOXKHO HCIONB30BATH
OOBIYHYIO MYJIBTUMOJIAJIbHYIO MOJIE/Ib, BO BTOPOM CJIydae HY>KeH JIONOJHUTE b-
Helit perysisipusarop. ARTM nospossier coBMenaTh B Mojiesin 0ba THIa, reorpa-
dpuuecKnx JaHHDIX.

[lenbio MO/IE/TMPOBAHMS MOYKET OBITH BbIJIeJIEHNE PETHOHAJBHBIX TEM, OITpe-
JIeJIeHUe «apeaJja OOUTaHUs» KaxKJIOH TeMbl, TTOUCK TOXOXKUX TeM B JPYTHUX
pernonax. Hanpumep, B kauecrse ojHo# u3 wioctpaiuii B [I50] onpeedsi-
I0TCsl PEIMOHBI TTOMNYJISPHOCTY HAIMOHAJBHOW KYXHU 0 MOCTaM M0JIb30BaTe el
Flickr. JIpyras wmocrparus u3 75| mokasbiBaer, 9To TeMaTnveckas MOJEb,
yauThIBatolasi, n3 kakoro mrarta CIIIA npurmio coobienne, TodHee mpocie-
JKUBaET 1yTh yparana «Karpunay.

Kgajiparuunbiii peryssipusarop marpuiibl O, npejioxentbiit B [150], dhop-

MaJIN3yeT MPEJINOJOKEHNE, YTO NOKYMEHTBI CO CXO2KMMMU T'€OJIOKAIIuAMN UMEIOT
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CXOXKYIO TEMATUKY:

teT

R(Q) = _% Z Weq Z(etd - etc)Qu
(c,d)

TJIe Weg — BEC TMapbl JIOKYMEHTOB (¢, d), BhIpaXKaloIuii 6JH30CTh TeOJIOKAIHIA.

Hanpumep, weg = exp(—yfr’gd), rie rgd = (v, — 19)* + (Yo — ya)* — KBajpar

eBKJINI0OBA, PACCTOSHIS.

DTOT peryssipuzarop Tpedyer 1npu 00paboTKe KarkJI0ro JOKyMeHTa d jio-
CTymna K BEeKTOpaMm 6. Ipyrux JIOKYMEHTOB, 9TO 3aTPY/HSIET MaKeTHYI0 o0pa-
OOTKY OOJILITTNX KOJUIEKIUi. AJTbTepHATUBHBIN CITOCOD CrUIayKMBAHWST TEMATHKH
reorpaduueckn OJU3KUX COODIECHUIT OCHOBAH Ha Pery/sipu3aiud MaTpuibl P.

I[Iycrs G — MOIANLHOCTH reoTeros, ¢, = p(g|t). TemaTuka reorera ¢ Boi-
paxkaercst 110 dopmysie Baiteca: p(t|g) = goth—;, rjie ng — 4acTora reorera ¢
B UCXOJIHBIX JIAHHBIX, 1 = » g Mgt — MACTOTA TeMBbL { B MOJAJIBHOCTH T€OTErOB,
BRIUncasgeMas EM-anropurmowm.

KBajparuunniii perynsgpusaTop Marpunbl P 0 MOJAJLHOCTH T€OTErOB
dopManuzyeT npeanosokenue, 9To reorpapuuecku OJU3KHE IeOTerd UMEIOT

CXO02KYIO TEMATUKY:

T Pyt ©gt\ 2
R =5 3wy Y onf(£2 - £1)”

g9,9'€G teT

IJIe Wy — BEC HMapBl reoTeros (g, ¢'), BeIpaKaromuit ux reorpadntieckyio on-
30cTh. Huxke Mbl paccMoTpum 0000IIEHUE ITOIO Pery/ispu3aropa Ha 0oJiee 1mim-

POKMI KJiacc 3a/ia4.

I'padbr u conmanbubie cetu. B [75] npemioxena Gosiee obiiast remaru-
aeckast Mojiesib NetPLSA | yuursiBatommast mpousBosibiblie rpadosbie (cereBbie)
CTPYKTYPBI Ha MHOXKecTBe JOoKyMeHTtoB. Ilycrs 3aman rpad (V, F) ¢ muOXe-
cTtBoM BepiuH V' u MHOXKecTBOM peédbep F. Kaxoit ero Bepiune v € V' coot-
BETCTBYET HOJAMHOXKECTBO JlokymenTos D, C D. Haupumep, B posu D, moxer
BBICTYTIATh OTJEJbHBIN JIOKYMEHT, BCE CTAThU OJHOI'O aBTOPa v, BCE TOCTHI U3

OJIHOT'O TeorpaduIecKoro peruona v, u T. Ji.
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Temaruka BepmmHbl v € V' BbIpaXkaeTcs depe3 mapaMerpbl Mojean O:

p(t|v) =Y p(t|d) p(d|v) Zetd

deD, deD

B monenn NetPLSA ucnosibayercst KBaJpaTudaHbIi peryJisipu3aTop:
2
R(©) =75 Z wuvz (t[v) p(t\u)) ’

TJIe Beca Wy, pédep rpada (u, v) 33aI0TCsT €CTeCTBEHHBIM 00pa30M, KOrjia B 3a-
Jlave ecTh COOTBETCTBYIONIAsS JIONOJIHUTEIbHas nHdopmals. Hanpumep, ecin
D, — Bce cTraTby aBTOpPa ¥, TO B Ka4ecTBE Beca pedpa wW,, eCTeCTBEHHO B3SITh
YUCJIO CcTaTell, HalMCAHHBIX aBTOpPaMHU ¢ U v B coaBTOpcTBe. Eciau momobHoit
nH(OPMAIINK HET, TO BEC MOJArAeTCs PABHBIM €JIMHUIIE.

DTOT peryisipu3aTop Tpedyer mpu oOpaboTKe KarkJI0ro J0KyMeHTa d J0-
cTyma K BeKTopaM 0. APyrux JOKYMEHTOB, UTO 3arpyaHseT 3()QEeKTUBHYIO
MAaKeTHYI0 00pabOTKy OOJMBIINX KOJUIEKINHA. AJLTepHATHBHBIA IYTh COCTOUT
B TOM, YTOOBI MHOXKECTBO BepinnH Tpada V 00bsIBUTH MOIAJILHOCTHIO U IIe-
peiiTu K perynsipusaiun marpuiibl . B kakpiit pokyment d € D, jobaBum
TOKeH ¥ MOJaJbHOCTH V. BhIpasuMm TeMaTnky BepIIrHbI v yepes3 napamerpbl P
o dopmysne Baiieca: p(t|v) = p(v|t)£((i = %t‘D b oA g = >, Nyt — 9acToTa
TeMbl t B MoflaibHOCTH V', BhramciseMmas EM-agropurMom.

Peryisipuzarop coxpassier npexKHuil Buji, HO craHoBUTCst (PyHKIMeR or P:

Put Dut 2
CORED I (R )
ol | Dul

(u,w)eE teT

Bo MHOIUX TPUJIOKEHUAX BaXKHBI HATIPABJIEHHOCTHU CBsI3ei, KOTOpbIE KBaJI-
paTUUHbINA pery/sipusaTop He yuurbiBaer. Haupumep, cBsisb (4, v) MOXKeT 03Ha-
4arTh CCbLIKY U3 JIOKYMeHTa U Ha jJokymeHT v. B mogesnu iTopicModel [117]
npejnoaaraeTcst, aro ecan (u,v) € E, 1o Temarnka p(t|u) mmpe TemaTwku

p(t|v). Hosromy munuMusupyercs cymma auseprennuit KL (p(t|v) || p(t]u)),
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npuaém p(t|v) MOXKHO BBIpA3UTh Kak depes O, tak u depe3 P:

R(© nmn @) = Z wapt\v Inp(t|u).

(u v)ER teT

Kak mokazaJym SKCHepI/IMeHTb]EL peryigapusanus MaTpunbl ® mpuBoauT

MPAKTUIECKM K TEM Ke pesysbTaraM, 9TO W peryJspusanus O i mojeneit

NetPLSA u iTopicModels.

5.9 lepapxum Tem

Hepapxudeckne TeMaTn4ecKue MOJIeIM PeKYPCUBHO JICIAT TeMbl Ha 110J[Te-
Mbl. OHM IPUMEHSIIOTC JIJIsI IOCTPOCHUS PYOPUKATOPOB, CUCTEMATH3AIAN DOJIb-
X 00BEMOB TEKCTOBOH MH(pOpMaU, THPOPMAITMOHHOTO IOMCKA U HABUTA-
X 110 OOJILIIUM MYJILTUAUCIUILIAHAPHBIM KOJLICKIUSIM.

Bajlaua aBTOMATUICCKON PyOpUKaIMy TEKCTOB CI0XKHA CBOEH HEOIHO3HAY-
HOCTBIO ¥ CyO'LeKTUBHOCTLIO. Pa3inuns BO MHEHUSIX 3KCIIEPTOB OTHOCUTEJIHHO
pybpukaruu jokymentoB MoryT jgocturath 40% [1]. Heemorpst na obmiue pa-
0OT 10 MepapxudeckuM TemaTuaeckum mogessm [23) [65] 79 1511 100, [135] 136,
137, 138], onrumusalysi pasMepa U CTPYKTYPbl MEPAPXUKM OCTAETCsE OTKPbITOT
npobJieMoii; HoJsiee TOro, OLEHUBAHUE KAYECTBA UEPAPXUIl — TaKxKe OTKPbITAs
npob.iema, [I51].

CrpaTeruu mocTpoeHus TeMaTUICCKUX Hepapxuil BeCbMa pasHoOOpa3Hb:
HUCXOJSATINE (JIMBU3UMHBIC) W BOCXOJIAIINE (ATJIOMEPATHBHBIE), MTPEJICTABIISIIO-
1IMe HepapxXuio JIePEBOM WJIM MHOIOA0JbLHBLIM I'padoM, HapaiupBaomue rpad
10 YPOBHSAM MJIM 10 BEPIIMHAM, OCHOBAHHbBIC HA KJIACTCPU3AlMKA JOKYMEHTOB
v TepMrHoB. Hesb3st HaszBaTh KaKylo-TO U3 CTPATEruil IpeIiodTUTeILHOI;
Y KaxKJI0# eCTh CBOU JOCTOUHCTBA ¥ HEJIOCTATKH.

B [33] mpemnoxena nucxomsiias crpareruss Ha ocuose ARTM. Uepap-
XU IPEJICTAB/ISCTCS MHOIOA0IbLHBIM I'PadOM € YBEJNIMBAIOIIMMCS YUCIOM TEM
Ha KaxkJOM ypoBHE. MoJiesib CTPOUTCS 110 yPOBHSAM CBepXy BHU3. HUCIIO ypoB-

Hell U 91CJI0 TeM KazKJI0TO YPOBH 3a/Ja6Tcsd BPYIHYT0. Kakiblit ypoBeHb mpe/i-

2Bukrop Bynaros. cnonb3osanue rpadoBoil CIPYKTYPbl B TeMATHYECKOM Mojeanpoanun. Marucrep-

ckaga muccepranusa, PVIBT MO®TH, 2016.
http://www.MachineLearning.ru/wiki/images/4/4d/Bulatov-2016-ms.pdf
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cTaBjisieT co00#l OOBIYHYIO «ILJIOCKYI0» TEMATHUUECKYI MOJIC/b, II09TOMY BPEMsi
IIOCTPOCHUST MOJIEJIN OCTAETCs JIMHEHHBIM 110 00bEMY KOJIJIEKIIAH.

Jljist MojieJInpOBaHUs CBSA3EH MEXKJ1y YPOBHSIMHU B MOJEJ/Ib BBOJIATCS [Iapa-
MeTpbl g = p(8|t) — yCJIOBHBIE BEPOSITHOCTH T10/ITeM B TeMax. B ciyuae Mysib-
TUANCHATIINHAPHBIX KOJLJIEKIHUH ToJTeMaM pPa3periaeTcs UMeTh 10 HEeCKOJIb-
Ko pomuTeabckux TeM. ARTM mosBosisier ynpaBisaTh pa3peKeHHOCTHIO 3TO-
I'0 pacIpeJie/IeHNs ¢ IIOMOIIBIO JOMOJHUTEIHLHOIO KPOCC-9HTPOIIUIAHOTO pery.Jisi-
pusaropa. MOXKHO ycujiMBaTh Pa3perKeHHOCTb pactipejeienuit p(t|s) = Ytk
BILJIOTH JI0 BBIPOXKJIEHHOCTH, TOI/a KarKjlasi [ojTeMa Oy1eT MMeTh POBHO OJIHY

POJIMTEILCKYIO TEMY, a BCs repapxus OyjieT UMeTh BU/L JiepeBa.

Perynapusarop moarem. Ha BepxHem ypoBHe uepapxuu CTPOUTCH OObIU-
Hast TJI0CKAs TeMaThIecKkas MoJielib. [lycTh Mojiesh f-ro ypoBHS ¢ MHOXKECTBOM
Tem T y»Ke MOCTPOEHA, W TpeOyeTest MOCTPOUTH MOJeh ypoBHs {+1 ¢ MHOXKe-
CTBOM JiovdepHux TeM S (subtopics) u Gosbimm auciom tewm, | S| > |T|. [orpe-
OyeM, 4TOObI POAUTENLCKUE TEMBI ¢ XOPOIIO MPHOJMKAINCH BEPOATHOCTHBIMA

CMECAMU JOYCPHUX TEM S:

Znt KLw<p(w|t) ‘ Zp(w|8)p(8\t)> —

E Ny :
= ny KLy, (n_tt ’ Z ¢ws¢st> — min,

rie ¥ = (Yg)sxr — Mampuua ceasetl, KOTOpas CTAHOBUTCS JIONOJHUTEIHHOM
MaTpPUIEH mapaMeTpoB JIJIsT TEMATUIECKON MOJETH JI0YepHEro yPOBHSI.

1o 3ajada MaTpudHOro pazioxenns O = OV mrs marpuisr O pogn-
TeJIbCKOTO ypoBHsi. OOBIYTHO MBI HCIIOJIb3YEM HU3KOPAHTOBBIE PA3JIOKEHUST, TP~
OJIM>KasT MATPUILY BHICOKOTO PAHTa MMPOU3BEICHUEM MaTPHIL DOJIee HU3KOTO PaH-
ra. OHako B JJAHHOM CJydae BCE HAOOOPOT: MPEJIOJaraeTcs, 9TO MaTPHUIIbI
® u U nmeror mosmbiit panr | S|, 3aBegomo mpesprmarormuii rank ®° = |T'|. Cpe-
JIM MATPUYHBIX PA3JIOXKEHUN 00s3aTe/IbHO UMEIOTCsl TOYHbIE PEIIeHUs, HO OHU
HaMm He 1ojxoidT. Marpuiie @ BBINOJIHO UMETH HMOJHBIH PaHT, 4TOObI OIKCHI-

BATh KOJLIEKIIMIO TOUHee, ueM 910 gesaer Marpuia OF. TpeGosanue, 1Tobbl OHA
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320/1HO Ipub/MKaia MaTpully ®f, BBOIUTCS depe3 perysispusarop:

R(®,V) = TZ Z Nt angpwgwst.

teT weW seS

Bamata makcumuzanun R(P, ¥) ¢ ToaHOCTHIO 10 0003HAUEHUIT COBITA 1A~
€T C OCHOBHO! 3aJ/javyeil TeMaTUu4eCKOr0 MO/ICJIUPOBAHMU A 1' €CJIA CUYUTATDL PO-
JINTEJIbCKIE TeMbI T ncesdodokymenmamuy ¢ 9acTOTaMu CIIOB TNy = TN Pyt
DTO 03HAYAET, UTO BMECTO J00aBjIeHUs ciaaraeMoro B popmysibl M-1ara jiaH-
HBIIl pery/sipu3aTop MOXKHO peaJin30BaTh elné mnpoiie. IToctpous poguTenbcKuit
YPOBEHb, HAJIO IOOABUTH B KOJLIEKIINIO POBHO |T'| MCEBI0IOKYMEHTOB, 33/1aB UM
B KaQueCTBE 4aCTOT TEPMUHOB 3HAUYCHUS TNy Marpuna W nosyanrest B ¢ToJ10-
[[aX MaTpUILl O, COOTBETCTBYIONNX TICEBI0I0KYMEHTaM.

B BigARTM 3TOT 1OJIX0/i PEaJIn30BaH B BUJie OT/IeJIbHOTO Kjacca hARTM.

5.10 CoBcTpeyaeMoCTh CJIOB

['nriore3a «Merka CJIOB» sIBJISIETCsl OJIHUM W3 CaMbIX KPUTHKYEMbBIX I10-
CTYJIATOB TEMATHIECKOT0 MojienpoBanns. [loaroMmy MHOTHME HCCIeT0BaHIS Ha-
IpaBJIeHbl Ha co3jaHue OoJiee aJIeKBATHBIX MOJesell, YIUThIBAIOIINX TTOPSI0K
cioB. V3 Hux Hambosiee BaXKHBIMU TIPEJICTABJISIIOTCS TPU HAIIPABJICHUS .

ITepBoe HampaBjieHE CBSI3aHO C BBIJCJICHUEM KOAAOKGUUT — CTATHCTUIC-
CKH YCTOHUMBBIX M-2pamm (MOCAEIOBATEILHOCTEH TTOJAPS] WYX 7L CJIOB).
Tembl, TOCTpOEHHDBIE HA N-TpaMMaX, HAMHOTO JIydllle HHTEPIPETUPYIOTCS, YeM
OCTPOCHHBIE HA YHUTPaAMMaXx (OTIETbHBIX ¢joBax). [Ipobiaema B TOM, 9TO Unc-
JIO N-2pamm KaTacTpoUIECKH OBLICTPO PACTET ¢ POCTOM 00BEMA KOJIEKITUH.

Bropoe nampapjieHue CBsI3aHO ¢ aHAJU30M COBMECTHO# BCTPEYAEMOCTH
ciios. [osisenue nporpammbl word2vec [76] crumysinpoBasio pasBuTue 6exmop-
nour npedemasaenuti cros (word embedding). Onu HaxoAAT Maccy MpuMeHEHU
bstaromapst CBOMCTBY ducmpubymuernocmuy — CeMAHTHIECKH OJIM3KUM CJIOBAM
COOTBETCTBYIOT OJIMBKHME BEKTOPbI. TeMarTndecKue MOJE/IN CIIOCOOHBI CTPOUTH
BEKTOPHBIE TIPEJICTABJICHUs CJIOB, 00J1a/Ial0IIe CBOWCTBAMEI HWHTEPIIPETUPYEMO-

CTH, PA3PEKEHHOCTH U JUCTPUOYTUBHOCTH.
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Tperbe HampaBenne CBA3aHO C MEMAMUYECKOT ceeMenmauuet i THIOTe-
3011, 9TO TEKCT HAa €CTECTBEHHOM A3bIKE COCTOUT U3 IIOCJIEIOBATEIBHOCTH MOHO-
TEeMATUIHBIX COOOIIEHUI, 1 KAXK/I0€ [IPEJIJIOXKEHUE Jallle BCEr0 OTHOCUTCS TOJIb-

KO K OJIHOI Teme. 3ajiaun CerMeHTaln paccMaTpuBaioTest B pazjese [5.11]

Komnokarum. Icnonb3oBanue cjioBocOYeTaHM 3aMETHO YyJIydIiaeT WHTep-
PETUPYEMOCTb TeM, YTO JEMOHCTPUPYETCs TPAKTUIECKH B KaxKJIOH myG/mKa-
UK TI0 N-TPAMMHBIM TEMaTHIeCKUM MOjeJisiM, cM. Hanpumep [53]. Tlepsast Gu-
rpaMmuas remarndeckast mojesb BTM (bigram topic model) [132] npepcras-
Jsi1a coDOft 10 CYyTH MYJIBTUMOAIBLHYIO MOJENb, B KOTOPOH KasKJIOMY CJIOBY ¥
COOTBETCTBOBAJIA OTJeJbHAsT MOJIAJbHOCTE co cioBapéMm W, C W cocrasien-
HBIM U3 BCEX CJIOB, BCTPEUAIONIUXCST HEIOCPEICTBEHHO TIOCJIE CJIOBA V. 3aluiiem

log-ipaB1omo1001e 3TO MOJIEN B BHUJIE PEryJsdpU3aToOpa:

R((I), @) = Z Z Z Ndvw In Z sz;tetd;

deD ved weW, teT

rie pr, = p(w|v,t) — yciaoBHAS BEPOSTHOCTD CJIOB W TOCHE CJIOBa U B TeMe t;
Ndpw — YacToTa OUrpaMmbl «VwW» B JOKyMeHTe d. [JiaBHBII HEJIOCTaTOK MO-
jgesn BTM B ToMm, 4TO OHa yuuThIBaeT TOJHKO Ourpammbl. Bropas npobJema
B TOM, 9TO IUCJIO BCEX OMUTPaMM OBICTPO YBEJIMIWBACTCST ¢ POCTOM KOJIIEKIUH,
U UCIO0JIb30BaTh Mojesb BTM Ha 60bHINX KOJJIEKIHUAX 3aTPYIHUTEIbHO.

Mogens TNG (topical n-grams) [141] ycrpamser atu HepocTaTku. YCaoB-
HOE PaCIpPEJIeJIeHIEe CJIOB OIKMCBhIBAETCS BEPOATHOCTHOM cmechio p(w|v,t) =
EowtPoy T (1 — Epuwt)Put, THE &yt — TIEPEMEHHAsT, paBHAST BEPOSTHOCTH TOTO,
YTO IIapa CJIOB «Vw» sBJjsgercs burpaMmmoin B Teme t. [Ipu HEKOTOpPBIX HE 0OCO-
60 KECTKUX IPEJIIOJOKEHUIX log-1IpaBono o0ue 3Toit MoJieJin OIeHUBAETC s
CHU3Y B3BEIIeHHO# cyMMoit log-ipaBiono1o0uit Mo1atbHOCTEH YHUTPAMM U O1-
rpamm B Mojiesin ARTM. JIpyrumu cioBamu, mysinbrumoaibaas ARTM moxer
OBITH MCITOJBL30BaHA JIJIs TTOWCKa MPUOJIKEHHOTO perernst B Mogenan TNG.

B ARTM n-rpaMmMmHasi MOJIe/Ib €CTECTBEHHBIM 00PA30M OIIPEIEJIAeT s KaK
MYJIbTUMOJAJIbHAS, B KOTOPOH JIJIsi KaXKJOI'O N BBIJAEISIETCS OT/IEJbHAs MO-
JIAJIbHOCTD. Jljisi 1peJiBAPUTEIbHOIO COKPAIEHUsT CJIOBAPEH N-IpaMM 10JIX0-
aur Meroy, noucka koJutokanuii TopMine [40]. Ou Jiuneiino macirabupyer-

cs Ha OOJIbINNE KOJIJIEKIMU W TI03BOJIsieT (POPMUPOBAThH CJIOBAPb, B KOTOPOM
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KaxKjiast n-rpaMMa o0J1a/1aeT TpeMsi CBOHCTBaMU: (&) MMeeT BBICOKYIO YacTOTY
B KOJLIEKIHH; (6) COCTOMT U3 CJIOB, HECTYUAHO 4acTO 0OPA3YIONHX N-IPAMMY;
(B) He cojepxkurcs Hu B Kakoil (n+1)-rpamme, obsajgaioneil cpoiicrBamu
(a) u (6). B nocseyromux paborax 6ty mpejiiozkenbr Merojibl SegPhrase [67]

u AutoPhrase [108], nemoncrpupyoriue emg Jydinme pe3yabrarhl.

Burepmsbt. Kopomkumu mexemamu (short text) Ha3bIBAIOT JIOKYMEHTBI, JIJTH-
Ha KOTOPBIX HE JOCTATOYHA JJIs HAJIEXKHOTO ONPEJICICHUS NX TeMaTnKu. [Ipume-
paMi KOPOTKHUX TEKCTOB sIBJISIOTCs coobinennst TBuTTepa, 3aroloBKE HOBOCT-
HBIX COOOIIECHUIT, peKIaMHbIe OObABICHNUS, PEIINKA B 3allACAX JINAJIOTOB KOH-
TAKT-IEHTPa U T. JI. VI3BECTHBI IPOCTBIE TOIXO0/IbI K IIPOOJIEME, HO OHU HE BCEIJIa
IPUMEHUMbI: 00beMHSATH COODIIEHNsT 10 KAKOMY-JIM00 MPU3HAKY (aBTODY, Bpe-
MEHHU, DETHOHY U T.JI.); CIMTATH KaXKJ[0e COOOIICHNE OTICTbHBIM JOKYMEHTOM,
paspexuBast p(t|d) BIIOTH 0 €JIUHCTBEHHON TEMBI; JOMOJHITH KOJJICKITHIO
JUTHHHBIME TeKCTaMu (HampuMep, crarbamu Bukunennn). OaauM u3 Haubosee
YCIIEHIHBIX ¥ YHUBEPCAJBHBIX II0JXO0J0B K MPOOIEMe KOPOTKUX TEKCTOB CUUTA-
ercst memamuyeckan modeav bumepmos (biterm topic model, BTM) [144].

Bumepmom Ha3LIBaETCs Iapa, CJIOB, BCTPEUYAIONIUXCH PAJOM — B OJHOM
KOPOTKOM COOOINEHUH WK B OJHOM IpPeJJIOXKEHUN WK B OKHe *h cjioB. B or-
JIMUKE OT OUIPAMMBbL, MEXK/LY JIBYMs CJIOBAMU OUTEPMa MOIYT HAXOAUTHCS JAPY-
rue ciosa. Konkperusalys MOHATUsI «PsJIOM» 3aBUCUT OT IIOCTAHOBKHU 3aJ1au1
1 0COOEHHOCTEH KOJIJIEKITUHN.

Mogenr BTM onmchiBaer BeposiTHOCTH COBMECTHOI'O IOSBJICHHS CJIOB
(u,v). VlcxoaupIMu TAHHBIMA SIBISIOTCA TACTOTHI Ty, ONTEPMOB (U, V) B KOJ-

JIEKIIUK, WM MATPUIR BEPOSITHOCTEH P = (Pyy)wxw, 1€ Puy = (no)rmz(nw).
u,v)eW

[Ipumem runoresy yciaosHoit Hesasucumoctu p(u,v|t) = p(u|t) p(v]|t),
TO €CTh JIOIMYCTHM, 9YTO CJOBA, OUTEPMOB MOPOXKJAIOTCS HE3ABUCHMO JIPYT

OT JIPyTa U3 OJIHOI M TO¥ »Ke TeMbl. Torna, mo ¢popMyie MOoJHOH BEpOSITHOCTH,

plu,v) =Y p(ult) p(v] ) p(t) =Y pupum,

teT teT

rie Yt = p(w|t) u m = p(t) — napamerpbl TeMATHYECKOH MOJEH. DTO TPEX-

marpuanoe pasyioxkenne P = ®IIPT rae II = diag(my,...,7r) — auaronasnb-
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Hasl MaTPHUIA. JTa MOJIEIb HE OIIPEe/IsieT TEMATHKY JOKYMEHTOB O, mo3ToMy

MeHee MoABepXKeHa, BJAUSIHIAI0 3(P(PEKTOB, BLI3BAHHLIX KOPOTKUMH TEKCTaAMHU.
ARTM mnosBoJisier 00beMHATL MOJIC/bL OUTEPMOB ¢ OOBIYHON TeMaTude-

CKOI MOJIeJIbIO, 9TOOBI BCE-TaKu MOJIydnTh Marpuily ©. Bosbmém log-mipas;io-

110J1061e MOJIeJIn ODUTepMOB B KadecTse peryjsapusaropa ¢ Koddgduiumentom 7
R((I)a H) =T Z Ny I Z PutPotTt-
U, t

[ToncraBisgs 3ToT peryiasapusaTop B (—, nosiydaeMm popmysibl M-1mara:

Pwt = NOIrm (nwt + 7 E nuwptuw>;
weW
ueW

Ptuw = ntOErTm (ntgowt@ut) .

O1u HOpPMYJIbl UHTEPIPETUPYIOTCS KaK jo0aBjeHue ncecdo-dokymenmos.
Kaxxjjomy ciioBy u € W cTaBuTCsi B COOTBETCTBHUE IICEBJIO-JIOKYMEHT d,, 00b-
eJIMHSIIONINI BCe KOHTEKCTBI CJIOBA U, TO €CTh 9TO MEIIOK CJIOB, BCTPETHUBIIUXC ST
PSIJIOM CO CJIOBOM U TI0 BCeH KOJIIEKIMU. THCI0 BXOXKJIEHUI CJI0Ba, W B ICEBJI0-
JTOKYMEHT d,, PABHO TNy,,. BCIOMOTATEIbHBIE IEPEMEHHBIE Dy = P(t | u, w) co-
OTBETCTBYIOT (popmysie E-11ara jijisi 1nceBao-10KyMeHTa d.,,, eI J00IPEJIeIUTh
ero TeMaTuKy Kax 6, = nog'm(ntgput). Jpyrumu cjioBaMu, B MOJIE/IN OUTEPMOB
CTOJIOIBI MATPHUIIBL O, COOTBETCTBYIOIIKME IICEBI0-JI0OKYMEHTaM, 00Pa3yTcs I1y-
TEM [IEPEHOPMUPOBKU CTPOK Marpuilbl @ 1o gpopmysie Baiieca.

YBeauanpasi KOAMMUIUEHT T, MOXKHO JIOOUTHCs TOTO, 4TOOBI MaTpuiia, P
dopMupoBaJiach NpakKTHIECKH TOJbKO 10 burepmaMm. B TakoMm ciydae Mojiesb
ARTM nepexomuT B MOJEIL OUTEPMOB, KOTOPas CTPOUTCS IO KOJIJIEKITUN [1CEB-

JAOINOKYMEHTOB, 0e3 MCIHOJb30BAHMS NCXOAHbIX JTOKYMECHTOB.

Cetb ciioB. Ujiest MojieiupoBaTh HE JIOKYMEHTHI, & CBA3U MEXK /1y CJIOBaMU, ObI-
Jla TIOJIOYKeHa B OCHOBY TeMaTHIecKuX Mojeseil coBcrpedaemoctu cyioB WTM
(word topic model) [3I] # WNTM (word network topic model) [156]. JIo6o-
LILITHO, 4TO OoJiee paHHsisi 1mybsmkaiust mojesn WTM ocrajach He3aMedeHHOMR
(BuMMO, Kak He-OailecOBCKast), M BO BTOPOIl CTaThe JIaXKe HET CChIIKK Ha HeE.

Mopenn WTM u WNTM cBogsitest k mpumenernnio PLSA n LDA coorsercrBen-
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HO K KOJIJIEKITUH IICEBJIO-JIOKYMEHTOB d;:

p(w|dy) pr|t (t|dy) ngwtﬁtu

teT teT

Banurmmem log-nipasonomodbue moesnn p(w|d,) B BUe peryssipusaTopa:

R(®,0) =71 Z Mo 1DZ Putbiu,

u,weW teT

TJIE Ny — COBCTPEUACMOCTD CJIOB U, W (KCTATH, Ny = Moy )-

OcHoBHOE OT/IMYHE ITUX MOJeJeil OT MOJeJr OUTEPMOB B TOM, 9TO 3/1€Ch
B SIBHOM BHJIE CTPOUTCS MATPHUIA © JJIsI MCEeBIOKOJIIEKITNN, TOTIA KaK B MOJIE-
au burepmos © = diag(my, ..., m)P" U KOJMUECTBO HAPAMETPOB BJIBOE MEHb-
nre. Kak nokasajim 3KCIHEePpUMEHThI Ha KOJUICKIIUAX KOPOTKUX TEKCTOB, MOJEIh
WNTM HeMHOro MIpeBOCXOJUT MOJEJIb OMUTEPMOB U CYIIECTBEHHO IIPEBOCXO-
auT oObIdHbIe TeMarudeckue Mojenu [156]. Ha wosurexiusix JIMHHBIX JOKY-
MEHTOB TeMaTHUIeCKUE MOJEJM COBCTPEYAEMOCTH CJI0B HE JIAI0T 3HAUYUMbBIX [IPe-

NMYIIECTB IIEepe OOBIYHBIMU TEMATUYCCKUMUA MOJZIECJIAMMUA.

Korepenrunocts. Tema HasbiBaercsi kozepenmmnot (COMIacOBAHHOMN), ecJiu
HanboJiee 9acThle TEPMUHBLI JAHHON TeMbl 9aCTO BCTPEYAIOTCS PAJIOM B JI0-
kymerTax kosteknuu [87]. CoBerpedaeMocTh TEPMUHOB MOXKET OIEHUBATHCS
o camoit kosuteknuu D [81], wim mo cTopoHHE KOJUIEKIMH, HAIPUMED, MO
Bukuneyuu [84]. Cpejiasisi KOrepeHTHOCTL T€M CUUTAETCsI XOPOLei Mepoii 1H-
TEPIPETUPYEMOCTH TeMaTuieckoi mojesu [8§].

[lycrb 3aj1amb! oneHkn coBerpedaeMmocts Cy,, = p(w |v) 11t nap TepMUHOB
(w,v) € W?2. O6brano C,,, ONEHUBAIOT KAaK JIOJIO JOKYMEHTOB, COJEPIKAITIX
TePMUH U, B KOTOPBIX TEPMUH W BCTpEYaeTCd He najee 4eM depes 10 ¢jios or v.

Bamuuem (opmyity nosmnoit seposiraocti p(w |t) = Y, Cyppor 1 3aMEHIM
B Heil yCJIOBHYIO BEPOSITHOCTD (0, TACTOTHON omenkoit: p(w|t) = Y, vann—f-
Beeném perynsipuzaTop, TpeOyIOmuil, 94To6bl HapaMeTpbl .,y TeMaTHIeCKOM

MOJIesTN OB COTTACOBAHBI ¢ OMeHKaMn P(w|t) B CMBICIE KPOCC-IHTPOIINH:

D) = Tznt Zﬁ(w|t)lngowt.

teTl weW
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Dopmyna M-mara, cornacuo (7)), npuaEMaeT BU/I

Dyt = NOorm (nwt + 7 g Cwu%t)-
weW

veW\w

DTOT CrIakKMBAIOIINI PETyIIPU3aTOD YBEJININBAET BEPOSITHOCTH TEPMUHA B Te-
Me, €CJIM OH YaCTO COBMECTHO BCTPEYAETCs C JIDYIUMH T€PMUHAMU JIAHHOM Te-
Mbl. Dopmysra Obita nosydena B [81] s mogemn LDA n asmropurma commim-
poBanus ['nb0ca, HO ¢ OoJiee CI0XKHBIM 0DOCHOBaHKUEM 4epe3 0DODIIEHHYIO yp-
HOBYIO cxemy lloiist u ¢ Gosiee CJI0XKHOM 9BPUCTUIECKOH OIEeHKOH Cyy.

B pab6ore [84] npejioxken jpyroit perysisipuzarop KOrepeHTHOCTH:

R((I)) =T Z In Z CouvPut Pot

teT  uweW

B KOTOPOM olleHKa coperpedaeMoctu Cyy = Ny, [PMI(u, v) > O} OIIPeJIeISIeTCST

qepes nomoueunyo 63aumnyto ungopmayuto (pointwise mutual information)

| D[ Nuw

PMI =1
(u,v) n NN,

(21)
rjie Ny, — YHCJIO JIOKYMEHTOB, B KOTODPbIX TEPMHUHBI U,V XOTs Obl OJIMH a3
BCTpEUAIoTCs psagoM (He pasee, dem depes 10 cios), N, — IUCIO JTOKYMEHTOB,
B KOTOPbIX TEPMUH U BCTPEYACTCs XOTsi Obl OJMH pa3.

Takum 0bpazom, B JiuTeparype 1oKa OTCyTCTBYET €JIMHbII 110/1X0/1 K OITH-
MUBAIU KorepeHTHOCTH. [IpeiaraeMbie KpUTEpUu MOX0XKKW Ha MOJICJIN OUTep-
MOB U ceTu cjioB. Bece onn popmain3yoT oIy ujier, 9TO €CIn CJI0Ba JacTo

COBMECTHO BCTp€4YalOoTCdA, TO OHU UMEIOT CXO2KYIO TEMATHUKY.

Mogeiin BEKTOPHBIX IIPEACTABJIEHUII CJIOB CTaBSIT B COOTBETCTBHE KarK-
JIOMY CJIOBY W BEKTOD V,, (puKcupoBaHHoil pazMmeprocTr. OcHOBHOE TpeboBaHMe
K 9TOMY OTOOPaXKeHUI0 — YTOObI OJTM3KUM 110 CMBICJY CJIOBaM COOTBETCTBOBA-
au Onuskue BekTopbl. CormacHo ducmpubymuenot zunomese (distributional
hypothesis) cMbicsi cji0Ba OLpPEJEISETCs PACHPEIEJICHUEM CJIOB, B OKDYXKEHUU
KOTOpbIX OHO Berpeuaercs [46]. Cuosa, BeTpedaromuecs: B CXOKUX KOHTEKCTAX,

NUMEIOT CXOXKXYIO CEMaHTUKY M, COOTBETCTBEHHO, HOJI2KHBI UMETDH OJIN3KUE BEK-
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Topbl. st popmanusaruu sToro npunimmna B [76] [77] npemiaraercs veckonnb-
KO BEPOSITHOCTHBIX MOJIEJIeil, 1 BCe OHM peaJit30BaHbl B Iporpamme word2vec.
B ugacrHocTH, MOJiesib SKip-gram 1pejicKa3biBaeT 1OSIBJICHUE CJIOBA W B KOHTEK-

cTe CJIOBa U, TO €CTh IIpKU yCJOBHH, 9TO CJIOBO U HaXOJUTCA PAJTOM!:

exp (U, V)
> exp (v, vy)

riie (U, Vy) = > VitV — CKAJIIPHOE [IPOU3BeJieHne BeKTopoB. B ornmane ot

p(w|u) = Soitel\v/[[/ax (U, V) = %%r$(exp (Vi ) =

TeMaTUICCKUX MO/IeJIeil, HOPMUPOBKa BEPOATHOCTEHA TPOU3BOIUTCA HEJIMHE-
HBIM IpeoOpasoBanneM SoftMax, a camMu BEKTOPHI U, HE HOPMUPYIOTCS.
st 0Oy ueHusi MojieJin peraercs 3a/iada MaKCuMu3aluu log-1pasio1o100us,

KaK IIPpaBUJIO, I'PaJUEHTHBIMNU METOAdaMMN:

Z Nyw INp(w|u) — max.
uweW {v}

[IocranoBka 3ajlauum O4YEeHb I[OXOXKa Ha TeMarudeckue wmojean BTM
u WNTM. Monenun cemeiicrBa word2vec u aApyrue MoJjead BEKTOPHBIX IPEJi-
CTABJICHUIN CJIOB TaKXKe SABJIAIOTCA MAaTpUIHbIME pasiokenusMu [63, 95 68].
['1aBHOE OTJIMYHE 3aKJIFOYAETCA B TOM, UTO B 9THX BEKTOPHBIX IIPEICTaBICHUIX
KOOPJMHATHI HE UHTEPIPETUPYEMbl, He HOPMUPOBAHbI U HE Pa3peskeHbl, TOIJIA
KaK B T€MaTHYECKUX MOJICJISIX CJIOBAM COOTBETCTBYIOT pa3peKEeHHbIE JIMCKPeT-
wbie pachpejenenns reM p(t|w). C apyroit ¢cTOPOHBI, TeMATHIECKHE MOJIEJH
M3HAYAJbHO He IIpPEeJIHA3HAYAJIUCD JIJI OlPEJIeJIeHUsl CeMaHTUIECKON OJIM30CTH
CJIOB, TIO9TOMY JIEJIAIOT OHH ITO ILIOXO.

B pabore A. C. HOHOBaﬁ PEJJIOKEH CIIOCOD 1TOCTPOEHUS MEMATNUYECKUT
GEKMOPHBLT NPedcmasienutl CA06 TIO TCEBIOKOJIEKIINA JOKYMEHTOB, aHAJIO-
ruanabiii Mojeasm BTM n WNTM. B 3ajauax cemantuaeckoit OJiM30CTH CJIOB
OHM KOHKYPHUPYIOT C MOJEISIMU Word2vec 1 CyIecTBEeHHO IIPEBOCXO/ISAT OObIIHbIE
TeMaTrdeckue Mojesn. IIpu aTom TemaTnueckrne BeKTOPHbBIE IPEJICTABICHNS SIB-

JIIIOTCS. UHTEPIPETUPYEMbIMU U pa3peKeHHbIMU. VCio/ib3ysi KpoCC-aHTPOI M-

3 Aprém Ionos. Perynspusaius TeMaTuaecKux Mojiesieit 171 BEeKTOPHBIX IpejicTasiennii cios. Bakamasp-
ckag nuccepranusa, BMK MI'V, 2017.
http://www.Machinelearning.ru/wiki/images/4/45/2017PopovBsc.pdf
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HbIE PEryJ/IsSIPU3ATOPDI, PA3PEKEHHOCTL BEKTOPOB YAaETCsl 10BOIUTE 10 93% 6e3
IOTEPU KAUuecTBa.

Kpowme Toro, APTM nosBoJisier 0000IUTh TEMATUICCKUE MOJIEIN JIACTPU-
OyTUBHO# CeMaHTHUKHU JIJISI MYJIbTUMOJAJILHBIX KOJLIeKIUit. Vciob3ysi jaHHbe
0 COBCTPEYAEMOCTH TOKEHOB PA3JIMIHBIX MOJAJIBHOCTEH, BOBMOYXKHO CTPOUTH MH-
TepIpeTupyeMble TeMaTHIecKue BeKTOPHbBIE NIPEICTABICHHIS JJIsl BCeX MOJIAJb-
HocTeil. B To ke BpeMs npuBJieueHne AOMOJHATEILHON NH(MOPMAIUT O IPYTUX

MOAJIbHOCTAX ITOBbLIIMIACT Ka49€CTBO pEIICHUA 3ada9n OJIM30CTH CJIOB.

5.11 Temarudeckasi cerMeHTalllsI

['uroresa «MelnKa CJI0B» U MPEJIIOJOXKEHNE O CTATUCTUICCKON HEe3aBUCH-
MOCTH COCEJIHUX CJIOB IPUBOJIAT K CJAUIITKOM YaCTOH XaOTHIHONW CMEHE TeMaTHKH
MEXK/]ly COCeTHUMHU cjoBaMu. Eciu mpociieinTb, K KaKUM TeMaM OTHOCSTCS I10-
cJeIoBaTeIbHbIe CJI0Ba B TEKCTE, TO TeMaTHUYeCKas MOJIEIb B IIEJIOM ITOKaXKeTC s
HE HACTOJILKO XOPOIIO MHTEPIPETUPYEMOii, KaK PaHXKUPOBAHHDBIE CIIMCKUA HAU-
OoJiee 4aCTOTHBIX CJIOB B TeMaxX.

TemaTnaeckre MOJEIN CerMEHTAIMd OCHOBAHBI Ha, 00Jiee PEAJTUCTUIHBIX
IUIIOTE3aX O CBA3HOM TekcTe. Kaxkjoe mpejjioxkenne OTHOCUTCS K OJTHOM TeMe,
MHOTIa K HeOOoJIbIoMY unciy TeM. Clemayrolee MpeijioKeHne TacTo IPoI10JIKa-
er TeMaTuKy Hpejblyiero. CMeHa TeMbl 9allle IIPOUCXOIUT MEXK/ 1y ad3alaMu,
eIIé Jalne MeXKJy CeKIMsIMHU JIOKyMeHTa. Karkjjoe NnpeyioXKeHne MOKHO CU-

TaTb «MCIIKOM TEPMHWHOB».

TemaTuvyeckass Moesib npeioxkenuii. JlomycTtum, 910 KaxKbiii JIOKY-
MeHT d pas3OuT Ha MHOXKECTBO CEIMEHTOB Sg. DTO MOTYT OBITH MPEIJIOXKEHNS,
ab3allbl Wil Ppasvl — CUHTAKCUIECKH KOPPEKTHBIE YacTh HpejioxKenuit. O0o-
3HAUKUM Yepe3 N, JUIMHY CEIMEHTa S, YePe3 Mg, — UUCJI0 BXOXK/JICHUI TepMUHA, W
B CEI'MEHT S.

[Tpejmosioxum, 91O BCE CJIOBA CEIMEHTa OTHOCSTCS K OJHOW TeMe W 3allu-

rmeM (DYHKIMIO BEPOSITHOCTH CEIMEHTa S € Sy Uepe3 mapaMerpbl TeMaTuIecKoi
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MOJICITA Pyt Org:

p(s|d) = Zpﬂd pr\t”sw—ZQthgonsw.

teT WES teT WES

Bynem cuurTaTh KaXJblil JOKYMEHT «MELIKOM CerMeHTOB». Torma (yHK-
I[1sI BEPOSTHOCTH BLIOOPKHU OyJieT paBHA IPOU3BEICHUIO (DYHKIINN BEPOSITHOCTH
cermeHTOB. ITocTaBuM 3a1a1y MaKCUMHU3AIINKA CYMMBI log-TIpaBIononodus u pe-

ryJjisipuzaropa R:

Z Z anthngnsw + R($,0) — max, (22)

deD seSy teT WES

11py OObIYHbBIX OI'PAHUYEHUSAX . B uacrHoM ciiyuae, KOrjia Kax/iblil cermeHT

COCTOUT TOJIBKO U3 OJJHOTO CJI0BA, JaHHAs 3ajada nepexoaut B ().

Teopema 4. ITycmv dynryus R(P, ©) nenpepusno dudppepenvupyema. Touka
(@,0) aokaavrnozo sxcmpemyma 3adavu (22), ydosaemeopaem cucmeme

YPABHEHUT, CO BCNOMOZAMEALHOLMU NEPEMEHHbMU Prgs = P(t|d, s):

— 9 Nsw \ .
Dtds teT ( td ESSO )
OR
Pwt = Illuoer%l Nt + Puwt (99%15 y Nyt = Z Z[w € S] Dtds
deD seSy
OR
0, = 0 : = .
td 1’1?1“7111 Ng + Ora 77— 90,1 ) Ntq ; Dtds
s€8g

AnajiornvuHas 3ajiada CTaBUJIACh IS MOJICTH KOPOTKHUX COOOICHUM
Twitter-LDA [I53], Tosibko B poJii JOKYMEHTOB BBICTYTAJIH ABTOPBI, B POJIA
CETMEHTOB — BCE COODITIEHUS JIAHHOTO aBTOPA.

Temaruueckasi Mojiesib npejyioxkennii senLDA [19] umeer Gosiee Baxknoe
CTPYKTYPHOE OTJIMIHE: BMECTO MaTPHUIlbl napamerpoB Oy = p(t|d) B senLDA
HCIOJIb3YeTCst BeKTOp mapamerpoB my = p(t). Tem cambiM urHOpUpYyeTCs pasie-
JIEHUEe MHOYKECTBa BCEeX MPEJJIOKEHUH KOJJIEKITHH 110 JJOKYMEHTaM, YTO TTO3BO-
JISIET YMEHbIIUTh 9uCJIO napamerpoB mojesn. Ecin B senLDA ny»xHO y3HATH
TEMaTHUKYy JOKYMEHTa, TO €€ HETPY/JHO BBIYUCIUTH, YCPEJIHUB TEMATUKY BCEX

ero MPeJIOKEeHM.
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TemaTuvdeckas MO/ieJib CETMEHTAIMM. Ternepb pacCMOTpUM OoJjiee CJI0XK-
HBIIl CcJIydaii, KOorjia TEKCT COCTOUT W3 IPEJJIOKEeHUi, u Tpedyercs 00be -
HUTDH KX B D0Jiee KPYIIHbIE TEMATHYCCKUE CEIMEHTbI, I'PAHKUIbl KOTOPbIX 3apaHee
HE Ollpe/IeJIeHbI.

Memod TopicTiling [103] ocroBan na nocr-obpaboTke pacipejeseHuii
p(t|d,w;), i =1,...,n, moJyIaeMbIX KAKOH-JILOO TEMATHIECKON MOJIENBIO, Ha-
npumep, LDA. Onpenenum TeMaTuKy MpeioKeHns S KaK CPeTHIOI0 TeMATHKY
p(t]|d,w) Beex ero cios w. [TocuuraeM KOCHHYCHYIO OJIM30CTH TEMATUKHU JIJist
BCEX IMap COCeJHUX Mpejiokenuit. Hem riiyOxke JIOKaJbHbIH MUHUMYM OJIU30-
CTH, T€M BBIIIE YBEPEHHOCTH, YTO MEXK/Iy JTAaHHOW Mapoi MPeJJIOXKEeHN ITPOXO-
aut rpanuia cermenToB. Meroy TopicTiling ucnosb3yer Habop 9BpUCTUK J1JIsd
noI00pa INCIa MPEeJJIOYKEHIH cJleBa U CIIpaBa OT JIOKAJHHOTO MUHUMYMa OJK-
30CTH, OIIPEJIeJIEHUS] YUC/Ia CEIMEHTOB, 110100pa Yucia TEM U YKUC/Ia UTepaluii,
UTHOPUPOBAHWS CTOM-CJIOB, (DOHOBBIX TEM W KOPOTKUX MPEIJIOXKEeHUT. AKKY-
paTHas HACTPOHKa IMapaMeTpPOB 3TUX IBPUCTUK IO3BOJIET JIOCTHIb BBICOKOI'O
kadectsa cermentarnun [103]. TopicTiling ne sBasgercs moaHoneHHOM TeMaTHIe-
CKOIt MOJIEJTHIO CEIMEHTAITMH TEKCTAa, MMOCKOIBKY TOCT-00pabOTKa HUKAK HE BJIN-
sieT Ha, caM¥ TeMbl. 1TOObI HafiTu TeMbl, HauboJiee BbIIOJIHbIE JIJIsi CEIMEHTAlUH,

TpedyeTcs CHeluabHbIi Peryisapu3arop.

Perynapuzarop E-miara. Hekoropbie TpeboBanus K TeMaTudecKol MOJIEIN
y7i00Hee BhIpaXKaTh Uepes pactpeiesierust Py, = p(t|d, w), a He @, n Oy. Ha-
IpuMep, TpeOOBAHMS CXOJCTBA TEMATUKK TEPMUHOB BHYTPU MPEJIOKEHAN HITH
COCEJTHUX TPEJJIOKEHUI BHYTPH JTOKYMEHTa. TaKuM CIOCOOOM MOXKHO yUHUThHI-
BaTh HOPSIJIOK CJIOB BHYTPU JOKYMEHTOB B 0OXO0J IMIIOTE3bl «MELIKa CJI0BY.

Pacemorpum peryisipuzarop R(I1) kak (yHKIHIO OT TPEXMEPHOH MaT-
PHUIBI BCIIOMOTATEIbHBIX HepeMeHHBIX 11 = (Pigw)rxpxw. Coryacuo ypabHe-
HUTO @, matpuna Il apisercsa dynknueir or ® u ©. Ilosromy K perymspu-
saropy R(II(®, ©)) npumennma reopema [1]

Paccmorpum 3ajauy MakCUMU3ALUK PETYJIsIPU30BAHHOIO log-1paB1o1oo-

Oust ¢ IByMs peryssipusaropaMu, OJUH U3 KOTOPHIX 3aBucut ot 11:

Z Z Nw IN Z Putbra + R(H((I)v 6)) + R/((Dv @) — Igaéx7 (23)

deD wed teT ’
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P OrpaHUYEHUsIX HEOTPUIATEbHOCTH 1 HOPMUPOBKHU (4)).

Teopema 5. ITycmov ¢pynryuu R(II(P,0)) u R'(P,0) nenpepvisho dugpe-
penyupyemve v Pynryus R(I1) ne sasucum om nepemenmvis P, 6 CAY-
yae ng, = 0. Tozda mouka (P,0) aokarvrozo sxcmpemyma sadavu (23),

y(?oe,/LemGopﬂem cucmeme yPGGHGHUﬁ CO B8CNOMO2aMENDBHUIMU NEPEMEHHDBIMU

Praw = p(t|d, w) U Praw:

Ptdw = H%TTTH(@wtetd>; (24)

Ptdw = Dtduw (1 + 1 ( aptdw szdw 6dew))) (25)

Pwt = NOLIN ( Z NdwDtdw + Puwt ;j:) ; (26)
deD

614 = norm ( wz:Ed NdwPtdw + th%j) : (27)

Takum obpazom, B EM-ajiropurme Jijisi KaxXji0ro JIOKyMeHTa d cHavaJia
BBIUUCJISIOTCS BCIIOMOTATE/IbHBIE TEPEMEHHBIC Dygyy, 3aTEM OHU MPeodpasyroT-
Csl B HOBBIE MMEPEMEHHBIE Dygyy, KOTOPBIE MOJICTABISIOTCS B OOBIUHbBIE (POPMYJIBI
M-mara ([7)—(§)) Bmecro pig,. Takoit cnoco6 Beramcennit OyieM Ha3bIBATH pe-
eyaapusayuets B-waza.

[lepemennbie Digy MOT'YT HPUHUMATH OTPUIATEIbHBIE 3HAUEHUSI, [TOITOMY
B 00IleM cJiydae OHU He 00pa3yioT BEpPOSTHOCTHLIX pacipejenenuit. Tem e

MeEHee, yCJIOBUE HOPDMHUPOBKH JIJIsI HUX BBIIIOJIHEHO BCErZA.

PazpekuBatoniuii peryngpu3sarop E-miara ajasa cermeHTtaluu. [Ipume-
HUM peryagpusanuio E-mara mjs mocTpoeHus: TeMaTuIecKoil MOJIe/In CerMeH-
TUPOBAHHOIO TeKcTa. OmUpejeuM TeMaTHKy CerMeHTa § € Sy KaK CpPeIHIOI0

TeMaTI/IKy BCeEX €1r'o TepMI/IHOB:
Pids =D t‘dS E pt‘dw (’LU|S E N swPtdw -
WES 5 wes

Y1o0bl KarKIblil CEIMEHT OTHOCUJICH K HEOOJILIIIOMY YUCJY TeM, OyJIeM MUHUMU-

3UPOBATh KPOCC-9HTpOINHIO MexX 1y p(t|d, s) v paBHOMEPHBIM pacipe/ieJieHueM,
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YTO NPUBEJET HAC K pa3pexKUBAIONIEMy peryasdpu3aTopy E-mmara:

R(H) = -7 Z Z Z In Z N swPtdw- (28)

deD seSy teT WES

OHyCKaH PYTHUHHbBIE BBIKJIAQ/JIKH, HpI/IBe,Z[éM pe3yJabTaT NOACTaHOBKHA B Z

~ o T Nsw 1 Pzdw
o1 T (L s

n
dw seS, Dtds 2T Dzds

Xorst popMysia BBITJISIIAT TPOMO3JIKO, 3P MEKT MPUMEHEHUsS pPeryJsipu-
3aTOpa MOHATH HE TPYJAHO. Ecu BepoaTHOCTD pigs TEMbI B CEIMEHTE OKAXKeTCs
MeHbIIIe HEKOTOPOT'O IIOPOra, TO BEPOSITHOCTH Pigyy OVAYT YMEHBIIATHCS JIJIsT BCEX
TEPMUHOB W JIAHHOI'O cerMenTa. B urore reMarnka Kak10Io CerMeHTa CKOHIIeH-
TPUPYETCsi B HEOOIBIIIOM YKUCJIE TEM.

B pesysbraTe pa3peKuBaHusl TEMATUKa COCETHUX CEI'MEHTOB MOXKET OKa-
3aTbCsl OJIN3KOI, ¥ UX MOXKHO Oy/1eT 00beIMHUTH B OJJUH TeMaTHIECKUIl CerMEHT.
HazoséM Temy t ¢ makcumasibhbiM 3uadenuem p(t|d,s) domunupyrowed me-
MOT cerMeHnTa S JIokymeHTa d. Ecim rema jjloMUHUDYET B COCEIHUX CEerMEeHTax,
TO OHa OyJjieT JIOMUHUDYIOIIeiH u B ux obbenHernn. Ecan oObeuHuTh 110CIe-
JIOBaTeJIbHbIE CEI'MEHTBI C OJIMHAKOBOW JOMHHHUPYIOIIEl TeMoil B ojuH OoJiee
KPYIHBI CEIMEHT, TO JIaHHAs TeMa, TaK>Ke OCTAHEeTCs B HEM JOMUHUPYIOIIEH.
DTO mpocTasi arJoMepaTuBHas CTPATErusl TeMaTHIecKoil cermenTainyuun. B or-
Jmune ot TopicTiling, y Heé HeT 3BpUCTUYECKUX [TAPAMETPOB, KOTOPhIE HaJI0

HACTpPanBaTh, U OHA MOYTH HE YBEJUUMBAET BPeMsi MOCT-00paboTku E-1mmara.

5.12 Kpurepum kavdecTBa

KonndecTBennoe oneHnMBaHne TeMaTHIECKUX MOJIEJIe siBJIsIeTCsl HeTPUBU-
aJIbHOI IpobJieMoit. B oTytmune oT 3a/1a4 KJaccuMUKAIUU WK PErPECCUN 3/1eCh
HET YETKOIO MOHATHUS «OMIMOKWy» MJIM «IOTepu». Kpurepunm KadecTBa KJacTe-
puU3aliuyi TUlla CPEJIHUX BHYTPUKJIACTEPHbBIX WJIM MEXKKJIACTEPHbIX PACCTOAHUMN
ILJIOXO TIOJIXOJIAT JIJisi OIlEHUBAHUs «MAT'KOH» COBMECTHOI KJlacTepUusalluu JIOKY-

MEHTOB M TEPMHWHOB.
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Kpurepuu kauecTsa TeMaTuiecKux MOJIE/ICH IPUHATO JICUTL Ha BHY TPEH-
rue (intrinsic) u BHemuue (extrinsic). Bhympennue xpumeput, XapaKTepu3yoT
KadecTBO MOJIE/IM 110 UCXOJHOM TeKCTOBOM KoJLIeKIuu. Brewmnue xpumepuu one-
HUBAIOT MOJIE3HOCTH MOJICIM C TOYKN 3PEHUST IPUIOKEHUS U KOHEUHBIX HO0JIb30-
pareseil. Inorna juuist 9Toro npuxouTcs cobuparh JONOJHUTEILHbIC JaHHbIe,

HallpUMep, OIEHKU aceCCOPOB.

BHelmHue KpuTepun KpaiiHe pasHooOpasHbl U 3aBUCAT OT PEIIAEMOR MpH-
KJIaaHoi 3agaun. [IpakTuueckn B KaxK 10l MyOJIMKAIIMHE 10 TEMATHIECKOMY MO-
JIEJIMPOBAHUIO UCIOJIL3YETCs KaKOW-JIMOO BHEIIHUN KPUTEpUil: KaueCTBO KJIac-
cucpukanuu Jokymentos [106], TounocTs u nosHOTA MHGOPMAIMOHHOTO TTOUC-
ka [147, 14, [7, 12], aucio naiijennsix xopomo uaTeprnperupyeMbix tem [17],
kadecTBo cermentarnuu tekcton [L03]. B [34] npemmaraerca meronnka gumarmto-
CTUKU MOJEJIeil, OCHOBaHHAs HA COLOCTABJICHUU HAMJICHHDIX TEM C 3apaHee U3-

BE€CTHbBIMHU KOHIECIITaMU.

Ilepriekcusi. Hanbosiee pactnpocTpaH€HHBIM BHYTPEHHUM KPUTEPUEM STBJIsI-
ercs nepnaexcus (perplexity), ucronb3yemast Jijis ONCHUBAHM MOJICJICH S3bIKA
B KOMIILIOTEPHOH JHMHIBUCTHKE. DTO Mepa HECOOTBETCTBUS WM < YIUBIEHHO-
cruy mojiesin p(w | d) TokeHaM w, HAOIIOAeMbIM B JIOKYMeHTaxX d KoJuieknuu D,
Ona onpejiesisiercs dyepes log-nipasjionoooue (3)), a B cirydae MyabTUMOIATBHOI

Mogtesin — 4epes log-nipaonogodue ((12)) oraenbHo jist KaxK 10l MOJIaIbHOCTH:

) 1
perplexity,,(D;p) = exp —az Z naw Inp(wld) |, (29)
deD weWm™

THE Ny, = Y. Y. Ngy — JJIAHA KOJUIEKIUA 10 M-# MOJAJIbHOCTH.
deD weWm
YeM MeHbIIe BeJMYUHA IEePIJICKCHN, TeM JIyUIlle MOJIEL P NPeICKA3hIBACT

OsIBJIEHKE TOKEHOB W B JIOKyMeHTaXx d KoJuiekuuu D,

[lepriekcust umeeT CJeyIONLy0 MHTepIpeTanuio. Ecam TepMuHbL w 1o-
POXKJIAIOTCS U3 paBHOMEpPHOro pactpeseneaus p(w) = 1/V wa ciaoBape morr-
HOCTH V', TO TIePILIeKCHsT Mojie i p(w) HA TAKOM TEKCTe CXOAUTCST K V' ¢ POCTOM
ero JuiHbl. dem cuiibree pacupejesienue p(w) OTIMYaeTcs 0T PABHOMEPHOIO,
TeM MeHbIIIe nepiiekcust. B ciydae yeaoBHbIx BepositHocTeil p(w | d) unrepripe-

Talss HEMHOTO JIpyTas: ec/iv KayKAblil JIOKYMEHT TeHepupyeTcsa n3 V' paBHOBe-
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POSITHBIX TEPMHUHOB (BO3MOXKHO, PA3JIMIHBIX B PA3HBIX JOKYMEHTAX), TO Mep-
IJIEKCUST CXOJUTCA K V.

HetoctaTkoM HepIiekcuu siBjisieTcs HeOUYEeBUHOCTb €€ YMCJICHHBIX 3Ha-
YeHUil, a TakXKe €€ 3aBUCHMOCTH OT Psijia, MOCTOPOHHUX (PaKTOPOB — JIJIMHBI
JIOKYMEHTOB, MOIITHOCTH W Pa3PEKEHHOCTH CJI0Bapsi. B 9acTHOCTH, ¢ MOMOIIHIO
HEPIJIEKCUU HEKOPPEKTHO CPaBHUBATH TeMaTHUYCCKHE MOJICJIM OJHONW U TOM Ke
KOJIJIEKIIMH, IIOCTPOEHHbIE HA PAa3HBIX CJIOBAPSIX.

O603nauuM vepe3 pp(w|d) Mojesb, HOCTPOEHHYIO 110 ODyvaroleil KoJi-
aekruu Jokymentos D. Tleprutekcusi obyuwaroreit Boibopku 2, (D;pp) sB-
JigleTcst ONITUMUCTUYHO CMEIEHHOM (SaHmKeHHOﬁ) XapaKTEePUCTUKON KavyeCcTBa
Mojiesin u3-3a 3 dekTa nepeodyderus. OOOOIIAONIYIO CIIOCOOHOCTH TeMaTHIe-
CKUX MOJIeJIeil TIPUHSTO ONEHUBATH nepnaekcuet Koumpoavnot svbopru (hold-
out perplexity) &, (D’; pp). OBbIYHO KOJIEKIIUIO PA3JIEIAIOT Ha 00y YAIOILY IO
¥ KOHTPOJILHYTO CJIydaiinbiv obpasom B nponopruun 9 : 1 [26].

HetoctaTkoM KOHTPOJILHOI IEPILICKCUH sIBJISIETCS BbICOKas UyBCTBUTE b
HOCTb K PEJKUM U HOBBIM CJIOBaM, KOTOPBIE MPAKTHUIECKU OECIIONIE3HbI JIJIs Te-
MATHIECKUX Mojeseil. B pannnx skcnepuMenTax 06110 mokasano, aro LDA cy-
mmecTBeHHO npeBocxouT PLSA 1o nepriiekcuu, oTKyaa ObLI ¢jiesiaH BbIBOJL, 9TO
LDA wenbine nepeobyuaercs [26]. B [4, 98, [5] 6buiu npejiioxkenst pobacmmuvie
memamudeckue Modenu, OIMUCHLIBAIOIINE PEJKUE CJI0BA CIeNUaJbHbIM «(OHO-
BLIM» pacmpejenenneM. [lepmiekcus pobactubix BapuanTos PLSA u LDA oka-

3aJlaCh CYLIECTBEHHO MEHbINE U IIPAKTUYICCKU OJMHAKOBOMA.

KorepeaTHocTs. VHTepnperupyeMocTh TeM siBJISeTCs IJI0X0 (opMasu3ye-
MbIM TpeboBanueM. CojiepKaTe/lbHO OHO O3HAYAET, UTO II0 CIIMCKaM HauboJiee
JACTOTHBIX CJIOB U JIOKYMEHTOB T€MBbI KCIIEPT MOXKET MOHATH, O UéM 9Ta TeMa,
v JaTh el ajgekBaTHOe HazBauue [29]. CBOHCTBO MHTEPIPETUPYEMOCTH BAYKHO
B MH(OPMAIMOHHO-ITOMCKOBBIX CUCTEMAaX JIJIsi CUCTEeMaTU3alM| U BU3YyaJIu3aI[Un
pPe3yJIbTATOB TEMATHIECKOrO TIOUCKA, UJIM KATerOpu3alii JIOKYMEHTOB.
BosbImuHCTBO CYTIECTBYIONINX METO/IOB OIeHUBAHUS HHTEPIPETUPYEMOCTH
OCHOBAHO Ha TIPHUBJICUEHUU dKCIepToB-aceccopoB. B [86] skcmepram mpesiara-
JIOCh HEIIOCPEJICTBEHHO OLEHUBATH 10JIE3HOCTH TeM 110 TPEXOAJJIbHON IKaJIe.
B mMerone unTpy3uii [29] JUTA KaXKJI0 HalJIeHHON TeMbl COCTaBJIACTCA CITMCOK

u3 10 nHanboJiee 4aCTOTHBIX CJIOB, B KOTOPbIN BHEJIPSIETCS OJIHO CJIyYaiiHOE CJIOBO.
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Tema cunTaeTcss HHTEPIPETUPYEMOIi, eCJIH I0JaBJIsioliee OOJbIINHCTBO SKCIIEep-
TOB IPABUJIbHO YKA3BIBAIOT JIUIITHEE CJI0BO. DKCIIEPTHDIE IOAX0IbI HEOOXOIMMBI
Ha CTAJUMU UCCJICJOBAHUI, HO OHU 3aTPY/HAIOT aBTOMATUICCKOE HOCTPOCHHIE Te-
Marnueckux mogedieii. B cepun pabor [86, 87, 87, 81| nokazano, uro cpeju Besiu-
YMH, BBIYUCJISEMbIX 110 KOJLJIEKIINU aBTOMATHIYECKH, JIyUIlle BCEr0 KOPPEJIupyeT
C 9KCIIEPTHBIMU OIEHKAMU WHTEPIPETUPYEMOCTH Kozepenmuocms (coherence).

Tema HazbIBaETCS K02epenmuoli (COTJIACOBAHHON ), €CM TEPMUHBI, HAKOO-
Jlee 4acTble B JJAHHOM TeMe, HeCJIydaiiHO 4acTO COBMECTHO BCTPEUAIOTCS PsiJiOM
B jlokyMenTax kosutekin [87, 88]. Uunciennoit mMepoii korepenTHOCTH TEMbI
SIBJISIETCsT TIOTOYEYHAsT B3anMHast HMOPMaIns , BBITHUC/IsIEMas 10 k Hanbo-

Jlee BEPOSTHBIM CJIOBAM TEMbI (UHCI0 k OOBITHO mosaraercs paBHbiM 10):

k-1 k

PMI(t) = > ) PMI(w;, wy),

i=1 j=i

rjie w; — - TePMUH B TOPsiJIKE YOBIBAHUS (0.
KorepenTnocts Mojenan ompejiesigeTcsa KaK CpeiHAsS KONepeHTHOCTH TeM.
Ona MOXKeT OIeHUBATHCS 10 CTOPOHHEH KOJUIeKIU (Hampumep, mo Bukwure-

aun) [84], amubo 1o Toit ke KoJIEeKIWHT, 110 KOTOPOit crpouTest Mojesb [81].

Pa3pexkeHHOCTh M pa3JIMYHOCTh TeM. Pa3pe:keHHOCTh MOJIEIN U3MepsIeT-
cs1 JloJ1elt HysieBbIX ajieMeHToB B MarTpunax ® u O. B mojensx, pazjessrommx
MHOXKeCTBO TeM 1 Ha npeaMerHbie S n GoHOBbIE B, pa3perkeHHOCTh OIeHNBa-
eTCs TOJLKO 10 JacTaM Marpui, P, ©, COOTBETCTBYIOMUM IPEIMETHBIM TEMaM.

B [127] BBossiTCST KOCBEHHDBIE MEDBI HHTEPIIPETUPYEMOCTH TE€M, HE TpeOyTo-
e NpUBJIeUeHNsT aceccopoB. llpenmnonaraercs, 4To HHTEPIPETHpYyEMast TeMa,
JIOJIXKHA, COJIEPKATD ACKCUYECKOE AJPO — MHOXKECTBO CJIOB, KOTOPbBIE ¢ OOJIHITION
BEPOSITHOCTHIO yIOTPEOJISTIOTCS B JJAHHON TeMe U PEJIKO YIOTPeDIAIOTCS B JIPY-
rux TeMax. B rakom ciaydae marpuinl ¢ u © momKHB 00/1aaThH CTPYKTYPOIl
Pa3peKEHHOCTH, anajoruanoi puc. [5.4]

Slapo Wy = {w € W | p(t|w) > 0.25} rembl ¢ oupejessiercst Kak MHOXKe-
CTBO TEPMUHOB C BBICOKOIl yCJIOBHOM BeposTHOCTBIO P(t[w) = @y, Sarem

10 SIJIPY ONpeJiesisieTcsl TPU TToKa3aTes sl UHTEPITPETUPYEMOCTH TeMbI {:

pur, = > p(w]|t) — wuemoma memwv (uem Bbiie, TEM JiyUlle);
weW,
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cony = ﬁ w;{/ p(t|w) — wowmpacmmnocmo memo, (Bbite Jrydie);
t
W]

ker; = |W| — pasmep adpa (OpMeHTHPOBOUYHBINH ONTUMYM W)

[Tokazaresin pazmepa sijipa, YUCTOTHI U KOHTPACTHOCTH JIJIsi MOJIEJIN B 1i€e-

JIOM OITPEJICJIAIOTCS KaK CPEJHUE 110 BCeM MPEJIMETHBIM TeMaM t € S,

Hoaa ornosvir cr06 BO Beell KOJIIEKITUN

BackRatio = % Z Z Z nawp(t|d, w)

deD wed teB

npuauMaeTr 3uadenust or ) g0 1. Korga ona 6simska k 0, Mozesb He CriocobHa,
OT/IeJISITh CJIOBa OOIIell JIeKCUKKM OT CIEIUAJbHON TEepMUHOJOINK. 3HAUYCHUSI,
OM3KHe K 1, CBUJETENILCTBYIOT O BBIPOXKIEHUHM TEeMATUIECKO! MOJIEIH.

Takue Kpurepuu, Kaxk pasmep sijipa Win J0Jisg (POHOBBIX CJIOB, MOI'YT HC-
MOJIB30BATHCsT JIIsT KOHTPOJIST aJIeKBATHOCTH MOJIEJN. Upe3aMepHast peryJisipu-
3allsd MOXKET IIPUBOJUTHL K Jlerpajalii TeM WM BBIPOXKJICHUIO MOJIEIN JIJIsd
CJIUIIIKOM OOJIBIIION JIOJTH JIOKYMEHTOB.

Ob6pas3Ho TOBOpsI, PEryJIsipU3aTOPbl B MAJIBIX J03aX SIBJSIOTCSA JIEKapCTBa-
MU, HO B CJIy4ae MePeIO3UPOBKU MOI'YT IIPEBPAIATHCs B 1)1. MHOrHe Kpurepuu,
BKJIIOUAs TEPILJIEKCHIO, CJIa00 9YBCTBUTEIBHBI K HEKOTOPHIM THUIIAM BBLIPOIXK JI6-
HUsl, HAIIPEMED, KOIJIa B IIPEJMETHBIX TeMaxX OCTACTCs CJMUIIKOM MAJIO CJIOB.

Ha mpakTuke K TeMaTHUECKUM MOJIEISIM HPEIbsIBISIOTCS COUeTaHUs Pa3-
HOOOpa3HbIX TPebOBaHMiA. 3a/a91 TEMATHICCKOrO MOJICJIMPOBAHKS 110 CYTH $IB-
JISTIOTCS. MHOTOKPUTEPHUAJIBHBIMHU, TIO3TOMY U KQIeCTBO MOJEN JOJIKHO OIEHM-
BaThCS 110 MHOTHM KPUTEPUSIM.

B nmpoekte BigARTM mojjiep:kuBaeTcs OMOINOTEKA CTAaHIAPTHLIX METPUK

KadeCTBa 1 ME€XaHN3MbI ,Z[O6aB.HeHI/Iﬂ HOBBDBIX ITOJIB30BaTEJIbLCKUX METPUK.

5.13 Pa3Benounblii mHOOPMAINOHHBLIA MOMUCK

BaxKHBIM TPUIOKEHHEM TEMATHIECKOTO MOJICTTUPOBAHTS SIBJISETCS UNPOP-
mayuonnvit nouctk (information retrieval) [147, [14]. CoBpemennbie nouckoBbie
CHCTEMbI IPEJIHA3HAYEHbI, TJIABHBIM 00pPA30M, JIJIsl MOMCKA KOHKPETHBIX OTBe-

TOB Ha KOPOTKHE TEKCTOBbIE 3anpochl. JIpyrue monckoBbie MOTPEOHOCTH BO3-
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HUKAIOT Y I0JIb30BaTe e, KOTOPbIM HEOOX0/IMMO Pa3o0paThCsa B HOBOI IIpe/I-
METHOI 00JIacTH MJIM IOMIOJHUTL CBOU Oaraxk 3uanmii. Ilojb3oBaTesib MoXKer
HE BJIAJIETh TEPMUHOJIOIUEHR, ¢J1ab0 HOHUMATH CTPYKTYPY HPEJIMETHOH 00/1aCTH,
HE UMETh TOYHBIX (POPMYIUPOBOK 3AIIPOCA U HE MMOAPA3YMEBATDH €JIMHCTBEHHBIH
NpaBUJILHBIN OTBeT. B Takux ciyuasix Hy>KeH TOUCK He 10 KJIIOYEBbIM CJIOBAM,
a 10 CMBICTY. 3aIlpOCOM MOXKeT OBbITHb JIIMHHBIH (DparMeHT TeKCTa, JIOKYMEHT
UM TIOJ0OPKA JIOKYMEHTOB. Pe3ysibTaToM MOMCKa, JIOJIXKHA, ObIThH YI00HO CUCTe-
MaTU3UPOBaHHAs MHMOPMAIKS, «JIOPOXKHAs KapTay 1PeJMeTHON 00J1acTu.
Jtst 9TUX ciiydaeB MoAXOUT MapajiurMa, pa3deedouno20 uHpoOPMaUuoHH020
noucxka (exploratory search) [71],[142]. Ero nenbio siisiercst mostydenwe OTBETOB
Ha CJIO}KHBIE BOIIPOCHI: «KaKHUe TeMbl IIPEJICTABJIEHbl B TEKCTE 3aIllpOCay, «UTO
YUTATD B MEPBYIO OUEPED [0 STHM TeMaM», «ITO HAXOJUTCS Ha CTHIKE STUX TeM
CO CMEXHbBIMU ODJIACTSMUY, «KAKOBA TeMaTudyeckas CTPYyKTypa JIaHHOM Ipe/i-
METHOI 00JIaCTH», «KaK OHa Pa3BUBAJIACh BO BPEMEHHM», «KAKOBBI MOCJIETHHUE
JIOCTUKEHUsI», «[JIe HAXOJIATCs OCHOBHBIE IIEHTPbI KOMIIETEHTHOCTU», «KTO $iB-
JISEeTCST 9KCIIEPTOM 110 JIAHHON TeMme» U T. /1. [losb3oBaresb 0ObIUHON TONCKOBOMA
CUCTEMbI BBIHYKJIEH UTEPATUBHO IepeOopMyJInpOBATHL CBOM KOPOTKHE 3aIIPO-
CbI, PACIIUPSIST 30HY MOMCKA, 110 MEPE YCBOCHUST TEPMUHOJIOIUN HPEIMETHOH 00-
JIACTH, MTEPUOSUICCKU MEPECMATPUBASA W CUCTEMATU3NUDYST PE3YIbTaThl TOUCKA.
910 TpedyeT 3aTpaT BpEMEHH U BLICOKOH KBaJindukamnuu. [Ipu oTcyTcTBUM NH-
CTPpYMEHTA, JIJIsI TIOJIyUeHUsT «O0Ieil KAPTUHBI» OCTAETCsl COMHEHHE, UTO KaKue-
TO BaxKHbl€ ACIEKTbl U3ydaeMoi 1podJieMbl TakK WM He ObuiM HaitjieHbl. FKciu
00pa3HO IpeJICTaBUTh UTEPATUBHBII TOUCK KaK OJIy»KlaHue 110 JJADUPUHTY 3HA-
HU, TO Pa3BEJOYHBIA MOWCK — 9TO CPEJCTBO ABTOMATHIECKOTO MOCTPOEHUSI

KapThl JIJIsI JIFOOO# IacTy 9TOro JIabUupUHTA.

TemaTudeckuii pa3BegovHbIil MOUCK. OObIUHBIEC (MTOTHOTEKCTOBBIE) TTOUC-
KOBbIC CHCTEMbI OCHOBaHBblI Ha HMHBEPTHUPOBAHHLIX MHICKCaX, B KOTOPbLIX IJIsA
KaKJIOTO CJIOBa XPAHUTCs CIIMCOK cojieprKariux ero jokymentos [9]. ITonckosast
CHCTEMa HITET JIOKYMEHTBI, COIEPKAIIIEe BCE CJIOBA 3AIIPOCa, TI0ITOMY IO JIJTHH-
HOMY 3aIpOCy, CKOpee BCero, Huuero He Oyjuer HaiieHo.

CucreMa TeMaTHYECKOrO PasBEJOYHOIO [OUCKA CHAYAJa CTPOUT TeMa-
TUYECKYIO MOJIEJIb 3allPOCa U OINpEJe/IsieT KOPOTKHI CIHCOK TeM 3allPOca.

SareM JJIg TIONCKa JOKYMEHTOB CXOXKe TeMaTUuKH NPUMEHAIOTCA TE 2KEe Me-
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XaHU3Mbl UHJIEKCUPOBAHUS W MOUCKA, TOJBKO B POJIU CJIOB BBICTYTAIOT TEMBI.
[TocKOTbKY YHCTIO TE€M Ha HECKOJBKO TOPSIKOB MEHbBIe 00bEéMa CoBaps, Te-
MATUYECKUI 1HOUCK TPeOyeT HAMHOI'O MEHbIIe [aMATH 110 CPABHEHUIO C 11OJIHO-
TEKCTOBBIM [MOUCKOM U MOXKET ObITh peajiu30BaH Ha BECbMa CKPOMHOW TeXHU-
ke. Texnosiornn nHGOPMAIMOHHOTO MTOUCKA HA OCHOBE TEMaTHUYECKOTO MO/IE -
pPOBaHUs B HACTOAIIEE BPeMs HAXOJIATCS B CTAJIUU WCCJIEJIOBAHWI U pa3pado-
rok [116] 21], 94], 28, 13, 134].

B Jiureparype 110 pa3BejiouHOMY I[IOUMCKY TEMaTUYeCKOe MOJIEe/IMPOBaHUE
cTaJii UCHOJIb30BaTh oTHOCHTe IbHO Hegpasho [107, 45, [104] 124], a muorue 06-
30pbl 0 HEM BooOIe He ymomunuaror |41, T0T, 114, B4, 72, B1|. B nenashei
crathbe [124] BaKHBIME TPEHMYIIIECTBAME TEMATHIECKUX MOJIEIeH HA3BIBAIOTCS
r'MOKOCTH, BOSMOXKHOCTH BU3YaJM3AIMK W HaBUTAIMU. B TO yKe Bpems, B Kave-
CTBE HEJIOCTATKOB OTMEYAIOTCs 11POOJIEMbI C UHTEPIIPETUPYEMOCTHIO TEM, TPY/I-
HOCTHU ¢ MOjiupUKalMeil TeMaTUuIeCKol MOJIEJU TPU MOCTYIJIEHUU HOBBIX JIO-
KYMEHTOB ¥ BBICOKAs BBIYUCTUTEIbHAS CJIOXKHOCTb. DTHU MPOOJEMbBI OTHOCATCS
K YCTapeBIINM METOaM W YCIENTHO PeNIeHbl B MOCTIEIHNE TO/IbI: IECATKA HOBBIX
MoJiesieit pazpabOTaHbl IS YIYUIIeHUS WHTEPIPETUPYEMOCTH; OHJIAHOBBIE aJI-
IOPUTMbI CIIOCOOHBI 0OpadaTHIBATH OOJIbIIINE KOJIJIEKIIMK U IOTOKU JIOKYMEHTOB
3a siuneitnoe Bpewms [78] 20) 125). C apyroit cropotbl, B paborax 110 TeMaruye-
CKOMY MOJIEJTUPOBAHUIO PAa3BEJIOUHDBIN MONCK YaCTO HA3LIBAIOT OJIHUM U3 BaK-
HENTUX TPUJIOKEHWH, a OTIeHKHN KadeCcTBa MOMCKA UCTIOJb3YIOT JIJI BaJIUIaIun
mogeseit [147, 14]. Ounako 911 ucCIe0BaHUS 0K HE IPUBEJIU K CO3JAHUIO
OOIIIEIOCTYITHBIX CUCTEM Pa3BEJOTHOIO MOMCKA. BCE 310 roBopuT 0 pa3obiinéH-
HOCTH HAy4IHbIX COOOIIECTRB, pa3pabaThiBaOIINX ITH JIBa HalpaB/eHus. TeH ieH-
U K UX COTMKEHNIO HAMETUJIACh JIUIIb B MOCJIEHAE TOJIbI.

Taxme npuiaokenus, KakK pPa3BeJOYHbBIN MOUCK, CTUMYJIUPYIOT Pa3BUTHE
MHOT'OKPUTEPUAJILHOI'O TEMATUYECKOI'O MOJIC/IMPOBaHKst. TeMaruieckas MOJIe/Ib
JUIsl pa3BeJIOYHOTO TMOMCKa B Mjleasie JIOJKHA ObITh MHTEPIHPETUPYEMOi, pas3-
PEXKEHHOW, MYJbTUTIPAMMHON, MYJIbTUMOJAJBHON, MYJIbTUASBIYHON, MepapXu-
YeCKOM, JUHAMUYIECKON, CerMEHTUPYIOIel, 00yyaeMoii IO OIleHKaM aceccopoB
UM JIoTaM TOoJib30oBaTesieil. Takxke OHa JIOJKHA aBTOMATUYECKU OMPEJIEITh
YUCJIO T€M Ha KaXk/IOM yPOBHE MEPAPXUU M aBTOMATUYECKU CO3JIaBaTh U MMe-

HOBaTh HOBbIE TeMbl. HakoHel, oHa JoJKHA ObITH OHJIAWHOBO, MapaJliebHOM
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U pacupejieséHHoi, 4Todbl 3pdeKTUBHO 00padaTbiBaTh OOJIBIINE KOJJICKIUHI
TekcToB. TakuMm 0Opa3oM, MHOTHE U3 PaCCMOTPEHHLIX B JJAHHOM 0030pe Mojie-
JIeit JIOJ2KHBI ObITh CKOMOMHUPOBAHBI JIJIsi CO3JaHKsT MOJTHOMDYHKIMOHAJIBHOIO

pPa3BeJJOIHOI'O IMOUCKaA.

KauecTBo pa3zBenounoro noucka. Mojesr ARTM 15 passegodnoro movc-
Ka Oblia npejyioxkena B [12] u ynyqmena s [145]. Jiist usmepenns kauecrsa pas-
BEJIOTHOIO TEMATHIECKOTO TONCKA MCITOIh30BAJINCH KPUTEPUU TOTHOCTH U TOJI-
HOTBI HA OCHOBE OIEHOK aceccopoB. [y onennBanms ObLIa cocTaB/leHa BHIOOPKaA
3allPOCOB — 3aJIaHWi Pa3BeIOTHOr0 ToucKa. KaxKiblii 3a1poc MpeICTaB/IslT CO-
60it TeKCT 00 BEMOM OKOJIO OJIHOM cTpaHuilbl (hopMaTa A4, ONUCHIBAIONIHI TeMa-
TUKY noncka. Kaxkioe 3aanne cHavdasia BbIOJIHSIOCh HE3aBUCUMO HECKOJIbKH-
MU aCeCCOPaAMU, 3aTeM CHCTEMON TeMaTHIeCKOT0 TTONCKA, 3aTeM PeJIeBaHTHOCTH
HalIEHHBIX CUCTEMO# JIOKYMEHTOB CHOBa OIleHWBAaJach aceccopamu. [lammast
METOJINKA TTO3BOJISIET, eMHOXKIbI CJIEJIaB PA3MeTKy pe3yJbTaTOB MOMCKA, MHO-
IOKPATHO OIEHMBATH KQUECTBO PA3JIMUHBIX TEMATHICCKUX MOJICJIeH U ajropuT-
MOB TOWCKa. DKCIEPUMEHTHI Ha, KOJUIEKIINAX 175 ThICsY cTaTeil pyccKOsi3bITHO-
o KOJJIEKTUBHOTrO OJiora habrahabr.ru u 760 Thicsd crarTeil aHTJIOSA3BITHOTO
oJsiora techcrunch.com nmokazaJsu, YTO TEMATUIECKUI TTOUCK HAXOIUT OOJIbINE
PEJEBAHTHBIX JIOKYMEHTOB, YeM aCecCOpbI, COKpalllas CpejiHee BpeMs TOUCKa
C moJiydaca JI0 ceKyHibl. KoMOMHupOoBaHue perysisipu3aTopoB JIEKOPPEInpOBa-
HUSI, PA3PEXKNBAHUS U CTUIAXKWBAHUST BMECTE ¢ MOJAJHLHOCTSIMU N-TPAMM, aBTO-
POB U KaTeropuii 3HAYUMO YJIydIIaeT KadeCTBO MOUCKA W MO3BOJIAET JOCTHID

tounoctn Boimie 80% u mosHoTs Boie 90%.

Buzyanmzamusa. Cucremarusanus pe3yabraToB TEMaTHUeCKOI'O IIOMCKa,
HEBO3MOXKHA 6e3 HHTepaKTUBHOTO Tpaduieckoro mpejcrasienus. B ob63ope [2]
OIMCBIBAIOTCS W CPABHUBAIOTCS 16 CpPeJICTB BU3yaJM3aIUN TEMATHICCKUX MO-
Jiesieit Ha ocHoBe BeO-unTepdeiico. B 6oJibiiie njieir MOXKHO OYEPIHYTh U3
MHTEPAKTUBHOTO o63opa|ﬂ KOTOPBI#I Ha MOMEHT HAIMCAHUs JAHHOW CTaThW Ha-
cunTbiBas 380 cpejcTs Busyasusainuu Tekcros. HecmoTps Ha Takoe GorarcTbBo
TeXHUYECKUX PeIleHN, OCHOBHBIX UJIeil BU3YaIU3AIMH TeMAaTUICCKUX MOJieseit

He TaK MHOTO: 3TO JINOO JIByMepHOe 0TOOparkKeHrne ceMaHTHIeCKOil OJIM30CTH TeM

4 http://textvis.lnu.se — WHTEPAKTHUBHBIN 0630D CPEICTB BU3YAIMN3AINN TEKCTOB.
P p p Cpen Y 1T
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B BHJIe I'pada Wi «J0POKHON KapThI», JILOO TeMaTHIecKasl nepapxus, 1100 Jiu-
HAMHUKa Pa3BUTHUsI TEeM BO BpeMeHH, Jinbo rpadoBasi CTPYKTypa B3anMOCBs3eit
MEXK/Jly TeMaMU, JOKYMEHTAMHU, aBTOPAMU MM MHBIMUA MOJAJbHOCTSAMHE, JIOO
CerMEeHTHAasl CTPYKTYPa, OT/IEJIbHBIX JOKYMEHTOB.

CraTuunble BU3yaJn3aldi MPAKTUICCKH OECIONEe3Hbl TPH rpadruIecKoit
BU3yaJIM3aIliN OOJIBIINX JAHHBIX. DTO ObLIO OHsTO 6osiee 20 jeT Ha3a1 1 chop-
mysinpoBano Berowm [IHeiiiepMaHOM B BUJIE MAHMPYL 6U3YAALHOZ0 TOUCKA UH-
dopmayuu: «cHAYAIa KPYIHbIN IJIaH, 3aTeM MacliabupoBaHue u pUILTPAINS,
serasm no rpebosanmios)] [112].

OTrobparkenne pe3yabTaToOB TEMATHIECKOTO MOJIEJNPOBAHWUS W PA3BEI0T-
HOT'O TIOMCKA COOTBETCTBYET KOHIENuu Jgaabhero urenus (distant reading) co-
nmosiora sutepatypbl @panko Moperru [82]. Ou nporuBonocrasisier 3ToT cro-
cob n3ydeHus TeKCTOB HalleMy obblaHOMy urenuto (close reading). HeBozamoxkHo
[POYUTATH COTHM MUJLUIMOHOB KHUT' WJIM CTATEH, HO BIIOJIHE BO3MOXKHO IIPUMeE-
HUTH CTATUCTUYCCKUE METOJbI U I'PaPUUIECKYI0 BU3YaJU3AIMI0, YTOObI IOHITH
B OOIIKX UepTax, 0 UéM BCs 3Ta JIUTEpaTypa, U HayIUThCs ObICTPee OThICKUBATH
Hy>XKHOe. «/larvbree wmenue — 3TO cIeluaJbHass popMa TPeJCTABICHNS 3Ha-
HUI, B KOTOPOHl MEHbBIIIE 9JIEMEHTOB, I'pydee MX B3aMMOCBSI3HM, OCTAIOTCS JIMIITh
GOpMBI, 0OUepTaHNST, CTPYKTYPHI, Mo,zge.mxl»ﬂ

Mg oubnuoreku BigARTM B HacTosITIee BpeMsl pa3BUBAETCsl COOCTBEHHBIH
MHCTPYMEHT BU3YyaJIU3alliMi Ha OCHOBE BeO-nHTepdeiica VisARTMﬂ, O/JIeP2K -
Baloluil BakHedue GopMbl LPEJCTaB/ICHUs TeMaTudecKux mojesneit. Mure-
pecroit BodmokHocThi0 VISARTM siBiisiercst mocrpoenne cnexmpa mem — OIl-
TUMAJIHLHOE PAHXKUPOBAHNE CIUCKA TEM, IIPU KOTOPOM CEeMaHTHUIECKU OJIN3KNe
TEeMbl OKa3bIBAIOTCs B CIIMCKE PSIJOM. DTO IIOMOraeT I0Jb30BaTeNsgM ObICTpee

HaXOIUTb TEMbI U I'DYIIINPOBATL UX I10 CMBICJIY.

® Visual Information Seeking Mantra: «Overview first, zoom and filter, details on demand» [112].
6 «Distant reading is not an obstacle but a specific form of knowledge: fewer elements, hence a sharper
sense of their overall interconnection. Shapes, relations, structures. Forms. Models» [82].

7 NMmurpuit Pegopsika. TeXHOIOTHs HHTEPAKTUBHON BH3YAIH3AIMH TEMATHIECKHX Moeseil. Baxkamasp-
ckag muccepranus, OYIIM MOTU, 2017.
http://www.MachineLearning.ru/wiki/images/d/d8/Fedoriakal7bsc.pdf
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5.14 3ak/rouyeHune

Hanublii 0030p HallMcaH 10 MaTepuaJsiaMm crelnkypca «BeposTHocTHOE Te-
MaTHIECKOe MO;LeﬂHpOBaHHe»EL KOTOpBII aBTop uuTaer Ha (akyibrere BMK
Mockockoro ['ocynapcrsennoro Y aupepcurera uMm. M. B. Jlomonocosa. ObHOB-
JsieMast 3JIKTPOHHAS BepcHs JocTynHa Ha caiite MachineLearning. ]

Y10 He BOLLIO B 3TOT 0030p, HO MOXKET OKa3aTbCsi B OJiMxKalnx 0OHOB-
JIGHUSIX: JIOKA3aTeJbCTBa ISITH TEOPEeM; CTpaTeruu 1ojoopa KodIDPUIMEHTOB
peryJsipu3aium; MeTo/ bl CyMMapU3alluil U aBTOMaTUIYECKOTO WMEHOBAHUS TEM;
IpUMEDbI IPUMEHEHUsT TeMaTUIeCKUX MOjIieJiell JIJid aBTOMaTHIeCKOI'O BbljleJIe-
HUsI TEPMHUHOB, OOHAPYKEHUs HOBBIX T€M U OTCJEXKUBAHUS CIOXKETOB, aHAJIN3a,
TOHAJILHOCTU WM BbISIBJIEHUs MHEHUI, aHaJM3a 3alliuceil pa3roBOPOB KOHTAKT-
IEeHTPa, aHaJin3a OAHKOBCKUX TPAH3aKIIMOHHbBIX JIAHHBIX, arperalun U KaTero-

pu3dannn HayIYHOT'O KOHTEHTA.

baarogapaocTu

Pabora BbinosiHeHna mnpu uHaHCOBOI mojjep:xKkKe Poccuiickoro donia

dyHIaMeHTaIbHBIX nccenoBanuit, mpoekTol 17-07-01536, 16-37-00498.
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