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SYSTEM FROM TEXTS IN RUSSIAN FOR SUBJECT DOMAIN
CRIMINALISTICS

N. O. Krutikov, N. G. Podakov, V. A. Zhilyakova

Novosibirsk national research state university,
630090, Novosibirsk, Russian Federation

This article describes an approach to Russian language information extraction systems development
presented for subject domain Criminalistics. At first, we should describe the task in details. The
developed system should extract named entities from the text, such as people and organizations, and
events. Also, attributes of the extracted entities, such as name, gender and date of birth for individuals
and name and type of organization, time and place for the event should be filled. Relationships between
named entities and events should be extracted, semantic role should be defined for each dependent
entity (for example “subject” and “object” of event). Different semantic entities that describe single
real object (person, organization or event) must be glued together by resolving coreference, their
attributes should be united. For text analysis RCO FX Ru library is used in system. This library used
rule-based approach and provides the following results: list of the extracted from the text semantic
entities, their morphological and syntactic attributes and semantic graph of each proposal. To resolve
the problem corpus of texts has been builded, domain ontology has been developed and a system of
rules and patterns based on the RCO FX has been realized. After processing texts are translated to
RDF structure and saved in RDF store. Also, the system has visualization module that allows the user
to view text analysis results, search among the extracted information, and use a variety of filters that
discard the most important information. The approach allows extract information from texts with level
precision 70-80

Key words: information extraction, rule-based approach, CAPE, named entity, event
extraction, relation extraction, ontology.
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[Tpencrasien noax0 K CO3JAHUIO CHCTEMBI U3BJCUYeHUS HH(POPMAIUN U3 TEKCTOB HA PYCCKOM S3bI-
Ke, OTHOCHINUXCH K npeaMerHol obactu ,, Kpumunanucruka®. s pemenns 3a1a4u ObL1 IOCTPOEH
¥ pa3MetvueH KOpIyc, paspaborana ontosnorus, na ocaoBe RCO FX peanmzoBana cucreMa mpaBmi
¥ T1abJI0OHOB, W3BJIEKAIONINX HEODXOAMMBIE CYITHOCTH, COOBITHST M CBA3M MEXKAy HuMu. TekcT mpe-
obpazosbiBaeTcss B RDF-cTpyKTypy, K KOTOPO#l MOXKHO 0BpaIiaThCs MpU MOMOIHN TI'padUIecKoro
MOJTE30BATENLCKOTO nHTEep(eiica. [loaxon mo3BoageT n3BIeKaATH HHMOPMATIIIO U3 TPEIMETHBIX TEK-
cToB ¢ TouHocThIO 70-80 % mpu noaoTe 30-35 %.

Kumrouesbie ciioBa: u3siieveHne nHGOpPMAIUY, TPABUIA, UMEHOBAHHBIE CYITHOCTH, CODBITHSI,
OTHOIIIEHM A, OHTOJIOTHH.

Beeaenune. Onna u3 caMbIX BaKHBIX 33/1a9 KPUMUHAJIUCTA — ITO IMOUCK UHAOPMAIHH O
HEKOTOPOM COOBITHH 110 6a3e JJOKYMEHTOB WK U3 OTKPBITHIX HCTOYHHKOB, TAKUX KakK MIHTepHeT.
HeobxoanMo y3HaTh, 9TO TPOU30ILIO, BpeMs, MECTO COOBITHUSI, YCTAHOBOUHbBIE JAHHBIE (hU3UUe-
CKUX W IOPUIAICCKUX JIAIL, TPHHAMAOIIAX YIacTHe B JAHHOM COOBITHM; COOpaTh HH(pOPMAIIIO,
KOTOpast Kacaercs (pU3HIECKUX W IOPUIMIECKUX JHUIL 9TO CODOH IpeacTaBisieT KOHKPETHBIH
4eJI0BeK, Ijie paboTa U 4eM 3aHHMAJICH, 0JI, BO3PACT, KOrJa U Io4YeMy YIIOMUHAJICA B JIPYTHX
cobpiTHsAX Oa3bl. Pernenune Takux 3a7ad TPaIUIUOHHBIMH METOIAMH ITOMCKA HE BCErJIA MOXKET
VIOBJIETBOPUTD MOJIb30BaTE/Id TMOJTHOTON U TOYHOCTHIO, B TO BpeMs KaK pydHas obpaboTKa 10-
KYMEHTOB HEBO3MOYKHA B CBsI3U ¢ OOJIBIINMEU O0beMaMu 0a3bl JOKYMEHTOB.

1. ITocramoBka 3amauu. Tpedyercs pas3paboTaThb CIENMAJU3NPOBAHHYIO MPOIPAMMHYIO
CHUCTEMY U3BJedYeHus WH(MOPMAIUN U3 TEKCTOB HA PYCCKOM s3bIKEe B IIPEJIMETHON 00J1aCTH KPH-
MuHaaucTukn TextPro. 3apamee m3BectHo, 4To 0OpabaThIBaeMble TEKCTBHI OTHOCATCS K KpPH-
MUHAJBHON TeMaThKe, MPUHAICKAT K TYOTUIUCTAICCKOMY CTIIIO (KPUMUHAIBHBIE CBOJIKH,
HOBOCTHBIE CTATHH).

Cucrema JOMKHA TTPEIOCTABIATH MOJIb30BATEII0 BO3MOKHOCTH TMAKETHONH 00pabOTKM TeK-
CTOBBIX (pailIoB, U3BJICUCHHS JTAHHBIX U3 TEKCTOB, & TAKKE BU3YAIU3AIMH ITOTYUCHHBIX JTAHHBIX.
O6paboTaHHbIE TEKCTHI ITPEJACTABIAIOTCS B CHCTEME B BUJIe CEMaHTHIECKOTo I'pacha, BepImHamMu
KOTOPOI'O SIBJISIFOTCSI MMEHOBAHHBIE CYIIHOCTH M COObITHS, a pedpamu rpada sBJIASIOTCS OTHO-
IIEHNsT MKy HAMH. ATPUOYTHI CYIIHOCTEH 1 COOBITHI He ABISIIOTCSA OTAEJbHBIME BEPITHHAME

rpacda.

Pabora Boinosnena npu dbuHancoBoil nozgaepxke Munobpuayku P® (morosop Ne 02.G25.31.0146).
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Jlns komdopTHO# paboTHI MOIB30BATESI ¢ TAKUM TPEJACTABJIEHIEM HYYKHO YMETh CTPOUTH
JIOChe TEKCTa W KazKJIOH BepIIuHbI, BXoJdiieil B Hero. [losromy cucrema mo/KHa UMETh I'pa-
duueckuit maTepdeiic, 103BOMLIONINI TPOCMATPUBATE JT0Che U CeMaHTHYECKHH rpad Tekcra.
JlomKHa OBITH BO3MOXKHOCTB OCYIIECTBJISTH MOUCK IO rpacdam 06paboTaHHBIX TEKCTOB KaK IIPH
nomvortu 3arnpoca SPARQL, Ttak u npu momomu yao0HOTO rpaduaecKoro moab30BaTe bCKOTO
unrepgeiica.

2. O630p MeTOmOB perennsd 3aaa4n. Ha 1aHHbIi MOMEHT CYIIEeCTBYIOT TPH OCHOBHBIX
HAMPAB/IEHUs] B 3ajade W3BACUYEHHS WH(OOPMAIUU: CTATHIECKUE METOJbl, METOIbl Ha OCHOBE
NPABUJI M HA OCHOBE MallTMHHOrO 00ydeHus [1-5].

Cmamuveckue memodv, — HanboIee MPOCTHIE U CHPABISIOTCS C 3aJadeil W3BJIeYeHUs] WH-
dgopmanum, KOrja UCXOAHBI TEKCT IPEeJACTAB/IEH B CTPYKTYpPUPOBaHHOM Buje. Hanpumep, 3a-
Jlada u3BjIeYeHus 1o el B ankere. JacTo i paboThl MOXKHO OTPDAHUIUTHCS JAHHBIM METOIOM.
OjiHaKO OH KpaiiHe Y3KOCIeIHAJH3UPOBAH U HE IMO3BOJSET 00padaTbIiBaTh TEKCTBI, KOTOpbIE
U3HAYAIBHO HE UMEIOT YKECTKO 3aJIaHHON CTPYKTYPBHI.

Memodu, ochosannvie Ha npasusar, 60Iee YHUBEPCATbHBI U TO3BOJISIIOT 00pabaThIBATH TEK-
CTBI, HE HUMeEIOIIe KeCTKO#H cTPYKTypbl. OnucaHue TEKCTOBBIX CUTYAIUil BBIMOJHSETCS IPH
HOMOIIK IPABHUJI Ha CIIENHAJIBHOM A3bIKe. OOBIYHO MPABHJIO COCTOUT M3 JIBYX 4acTeil: obpaselr,
KOTOPOMY JIOJI?KHA COOTBETCTBOBATH pevueBasi CUTYAIlUs, U JeiCTBHe, KOTOPOe IPABUJIO JOJIKHO
COBEPIINTH C JlaHHoil curyanueil. Takoil oax0/ nojpasyMeBaer pa3padOTKy HpPaBHJ JUHIBU-
CTaMW U CIEIUAJIUCTAMU B KOHKDETHOH mpeameTHoi obmactu. [IpaBuia B pe3yibrare 10CTaTO-
HO 001ue, 9T0Obl HAXO/IUTh CXOXKHE PeYeBbie CUTYAIUU, HO JOCTATOYHO CIIeIHAJIU3UPOBAHHbBIE,
9TOOBI He cpabaThIBATH HA JIOXKHBIX.

B cBs13u ¢ Tpy/10eMKOCTBIO TOCTPOEHUST TPABUJ TOJY YN0 PAZBUTHE MAGUIUHHOE 00yYeHUe.
OJIHEM U3 BapUAHTOB €ro NPUMEHEHUs sBJISIETCS aBTOMATU3UPOBAHHOE CO3JaHHE MPABHI HA
OCHOBE Pa3MEYEeHHOI'0 TEKCTOBOI'O Kopiyca. /pyroii BapmaHT — aBTOMATHYECKOE HAIIOJHEHHE
caoBapeii. [IperMyIecTBOM TaKOro MOAXO0JA Hepell PYUYHBIM CO3JaHUEeM HMPABUI SBJIAETCS OT-
CyTCTBHE HEOOXOIMMOCTH B OOJIBIIIOM KOJMYECTBE JUHIBUCTOB, PA30UPAIOIINXCS B OHPEIeIeH-
HOW mpeaMeTHO! 06/1acTH, a TaKzKe ObICTpas aJalTalys K HOBBIM PEUYEBBIM cHTyarusaM. /L
9TOTO JIOCTATOYHO PA3ZMETKN TEKCTOBOTO KOpTyca. JIaHHBIN MOIXO0/ MO3BOISIET COKOHOMUTH Ha,
paspaboTKe IIpaBUjI, HO TpedyeT TIIATEIHLHOTO BHIOOPA KPHUTEPUEB /I Pa3METKH OOJIbIINX TeK-
CTOBBIX KOPIIYCOB.

3. O630p roroseix pemiennii. [Iporecc n3siredenns nadopMaIul U3 TEKCTOB COCTOUT U3
CJAEYIONIUX ITAIOB:

1) rpademarnaeckuii anasms;

2) Mopdonaoruveckuii pazdop;

3) cunTakcudeckuii pazbop;

4) cemanTHYecKUii pa3bop.

Bajada u3BaedeHusi COOBITUI, UMEHOBAHHBIX CYIIHOCTEMH, a TaKyKe pas3pelneHus KopedepeH-
MU BO3HUKAET HA YPOBHE CEMAHTUICCKOTO pa3bopa.

CymecTByIoT Tpu HamboJiee PACIPOCTPAHEHHBIX HHCTPYMEHTA /I M3BJIeYeHud HHPOpPMa-
A HA PYCCKOM s13bIKe. KayKablii U3 HUX MO-Pa3HOMY CHPABJIAETCS € KaxKIbIM UX MPeIcTaB-
JIEHHBIX BBIIIE YeThIPEX ITAMOB.

3.1. dndexc Tomuma-napcep. Uexomusiit ko npoekta Tomurta-napeep [6] orkpeir [7], qomyc-
KaeTcd OeCILIATHO HCIOJIb30BaTh MPOAYKT B KOMMepUecKux Iensx. l3sredenue ¢pakToB mpo-
UCXOJUT HPHU TOMOIIH HPABUJI, 3aIUCAHHBIX HA sI3bIKE PACIIHPEHHBIX KOHTEKCTHO-CBOOOIHBIX
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rpaMMaTHK, W CJIOBapeil KJIYeBBIX CJI0B. llapcep mo3BoJsgeT KOHCTPYHPOBATH COOCTBEHHBIE
IpaBUJia 1 J00ABISITH CJOBAPH LI HY?KHOI'O SI3BIKA.

TomuTra-mapcep BKJAOYAELT B cedsl TPU CTAHIAPTHBIX JTUHIBUCTHYECKUIX TPOMECCOPA: CETMEeH-
taTop (pasbueHne TeKCTa Ha TPeJIOKeHNs ), TOKeHn3aTop (pasbuenne Ha cJoBa), 1 MOphOJIO-
ruveckuii anasmsarop Mystem (mpucoerue cioBam MOPGhOJOrHIECKHX XapaKTepucTuk ). Oc-
HOBHBI€ KOMIIOHEHTHI ToMHTa-napcepa: ra3eTTup, Habop IPaBUJI ¥ MHOXKECTBO OIMHMCAHUH THUIIOB
akTOB, KOTOPBIE TOPOZKJIAIOTCS MPABUJIAMHU B PE3YJIbTATE HPOIE/yPbl HHTEPIPETAIINN.

Tomura-mmapcep pacuupsieM, 0JHAKO BHICOKHI ITOPOT BXOXKICHUS JIJIsI HAIUCAHUS cCOOCTBEH-
HBIX MPABUJ TLIOXO CKA3BIBAETCS Ha CKOPOCTH, KAYeCTBE Pa3pabOTKU U IMOJIIEPIKKE.

3.2. ABBYY C(ompreno. B mupomecce HOJHOIO CeMaHTHKO-CHHTAKCHYECKOTO pa3bopa
ABBYY Compreno [8] ompesessier ceMaHTHIECKHe 3HAUCHUST CJIOB B TEKCTE W BBIJIEISET BCE
CBSI3U MEXKJIy HUMU, CO3/aBasi He 3aBHUCHIINEE OT A3bIKa MPEJACTABIEHNE TEKCTA.

ABBYY Compreno nmpeobpa3yer TeKCThl B CHHTAKTHKO-CEeMaHTHIecKHe aepeBbsa Compreno.
V3Bl IepeBbEB COOTBETCTBYIOT CJIOBAM WJIM KOJLUIOKAIUSM B IPEJJIOKEHNH, & JiyraMu 0003Ha-
YAIOTCS OTHOIEHNS MEXK/Iy HUMH ¢ TOYKH 3PEHUs IPAMMATHKE 3aBUCUMOCTeil. /lepeBbs saBis-
10TCsT (POPMATBHBIM TIPEJICTABIEHIEM UH(MOPMAINY, 3aKII0UeHHOW B BBICKA3bIBAHUH, TTOITOMY
Ha JAHHOM JTalle B HUX YzKe He BO3HHKAET IIPO0JIeM € pellleHHeM TaKOi HeOTHO3HAYHOCTHU CJIOB,
KaK OMOHHMHUSI.

Cucrema mpeobpasyeT 3Tu JepeBbs B cymHocTH i dakrel. Takum obpasom, ABBYY
Compreno co3aeT yHUBEPCAJbHOE U He 3aBHUCAIIEe OT S3BbIKA IIPeJICTaBICHAE TEKCTA.

Compreno gBjsgeTcs TPOJYKTOM, IIPEI0CTABISIONUM KadeCTBEHHBIH TeKCTOBBIN aHAIN3 Ha
KopIrycax obIeil TeMaTuku, o0JIalaeT XOPOIIUMHU CJIOBAPSIMU U IIPABUJIAMH, OJHAKO HE I103-
BOJISIET PACHIUPATH OMOJIMOTEKY HPaBUI Mt H60Jee TOUHON cHenuaIn3alid HHCTPYMEHTa, 0T
KOHKPETHYIO TeMaTHUKY.

3.3. RCO Fact Eztractor SDK. RCO Fact Extractor SDK |9] mpeacTaBiser co6oii nabop n-
CTPYMEHTOB U OUOJIMOTEK, MO3BOJILIONIUX pa3padaTbiBaTh UH(OOPMAIMOHHO-IIOMCKOBbIE U aHa-
JINTHIECKHUE CHCTEMBI, TPEOYIOIIHe MOIIePKKI JTUHIBUCTUIECKOTO AHAIN3a TEKCTOB HA PYCCKOM
SI3BIKE.

Anpom SDK gsiaserca oOumbamoreka RCO FX Ru, xoropas ocCylmiecTBasieT MOJHBIA
CHHTAKTUKO-CEMAaHTUYECKUH pa3bop PYycCKOTO TeKcTa. DbubInoTeKa CTPOUT CEeMaHTHKO-
CHHTAKCHIECKHi rpad, BbIIENsIeT Pa3JIndHble KJIACCH CYIHOCTE i, yIIOMSHYThIX B TeKCTe (Iep-
COHBI, OpraHu3aIyu, reorpadus, TpeaMeTsl, IedcTBUsI, aTPUbYThl U Jp.), U CTPOUT CeTh OT-
HOIIIEHU{, CBA3BIBAIONINX 3TH CYHNIHOCTH, YACTUYIHO UCHPABJIAET IpaMMaTHYECKHe OIMHOKU U
OMEYATKH, & TAKZKE MPEJOCTAB/ISIET BCIO IPAMMATHICCKYO HH(MOPMAIUIO O COCTABISIONINX TeK-
cTa.

Cucrema mCHOJIb3yeT [IJisi OMUCAHUs PACIO3HABAEMBIX B TEKCTe KOHCTpyKIuit s3bik Cape,
noobubli Jape. fA3bIK paciiupen BCTPOCHHLIMU CPEJCTBAMU CO3/MaHUsd MOP(OJIOTUIECKUX Xa-
PAKTEPUCTUK BBHIIEIAEMBIX T3BIKOBBIX KOHCTPYKITHIA.

B cocras mHTBHCTHYMECKOTO 0OeCIeYEHNST TAKETA, TOMIMO OOIIMHUX CJIOBApeil n IpaBmI Pyc-
CKOTO $3BIKA, BXOMST MPABUJIA BBIIEIEHUS CHENUaJbHBIX 0OBEKTOB (AT, aJpecoB, TOKYMeH-
TOB, TesiehOHOB, JIEHEKHBIX CYMM, MAapOK aBTOMOOUIIEll U Mp.), paBWIa JJisi PACIIO3HABAHUS
Pa3IMYIHBIX KJIACCOB COOBITHI U (haKTOB (CIEI0K, SKOHOMUUECKUX MoKa3aTeseil, KOHMDIUKTOB,
ouorpadudeckux hbakTOB U Tp.), BHICKA3BIBAHUIT TIPAMOIl 1 KOCBEHHON Dedn.

YacTh BCTpOEHHBIX OUOJIMOTEK BO3MOXKHO MEHSITh U PACIIHPITH, YacTh OMOIMOTEK 3aIrud-
poBaHa. JTO HMPEHATCTBYeT OIeHKe HX MOJHOTHI. EcTh rpadudeckoe cpeiacTBo s pa3padoT-
ku mpasmwit — RCO Fact Tuner. Ono mectabubHO, HO MO3BOJISET BU3YAJIM3UPOBATH CTPYKTYPY
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mabJI0HOB M YIPOCTUTH paboTy HaJI ux co3manueM. Kpome Toro, st paboThl ¢ CHCTEMOiT Tpe-
OyeTcs ILIaTHad MOJANKMCKA, 0J1arojapsd KOTOpOil OOJIBIMIUHCTBO OUOJIHOTEK U CJA0Bapeil MOXKHO
HOJIYYUTH B OTKPBITOM BHJIE.

RCO Fact Extractor cozgaBanach Kak cucremMa mu3Bjedenusi HHMOPMAIME U3 TEKCTOB KO-
HOMUYECKO n ob1ieit Tematuku. J[g mocraB/ieHHON 3a/1a91 CUCTEMa He TIO3BOJISIET U3B/IEKATD
nHMOPMANHIO € JOCTATOYHON TTOJTHOTON 110 MPUYWHE HEJOCTATOYHOTO KOJUYECTRBA CIeNna T3~
POBAHHBIX IPABUJI M CJIOBapeil KpUMHHAJIUCTHYECKOH TeMaTuku. He pa3puta Kiaaccudukamms
COOBITHIA TTO CEMAHTHICCKOMY MPU3HAKY, & CYIIECTBYIONMAs KJIACCU(DUKAIIAA HEe TMEET HePAPXHH.
[Ipakruyecku He 0bpadarTbiBAIOTCH Ciydan KopedepeHIuu B TeKCTe, 0ITOMY IIPU IIOCTPOCHUN
CHHTAKCHKO-CEMAaHTUYIECKOTO JIEPEBA BO3PACTAET KOJUYECTBO CYITHOCTEH, YIIOMSIHYTHIX B TEK-
CTe, B TO BPEMsl, KOTJIa B TEKCTE WX KOJUIECTBO OBLIO 3HAYUTEIHLHO MeHbIme. [[oMrMO 3TOTO,
y RCO Fact Extractor BO3HUKAIOT CJIOXKHOCTH IIPU 0OPAbOTKE CJIOKHOCOYUHEHHBIX U CJIOZKHO-
HOIYMHEHHBIX TpeJIoxKennit. Hepe ko mpu mocTpoeHN CHHTAKCHIECKOT0 rpada IpeI/I0zKeHHsT
HOJIyYaeTcs Jec — Habop HeCBSI3aHHBIX MKy cO0Oi 1epeBbheB.

3.4. Buwsod. Hu 0iHO U3 paccMaTpuBaeMbIX CPEJCTB HE SBJISIETCS PEIeHNeM MOCTaBIeHHON
zasaan. Tem e menee, pacmupsemocts RCO FX Ru, sanu4une nHCTpYMEHTOB /11 TO0PAOOTKH,
BO3MOXKHOCTDH ITOCTPOEHUsI CHHTAKTHUKO-CEMAHTHYECKOTO rpada, O0JbIIoe KOJHIECTBO BCTPO-
eHHBIX MPABHUI U CJI0Bapeil MO3BOJISIET UCIOJIb30BATh €r0 B Ka4eCTBE OCHOBBI /IS Pa3pabOTKH
MOJLYyJIsI, OTBETCTBEHHOI'O 38 CUHTAKCHIECKYI0 1 MOPROI0rndecKyio o0paboTKy TeKCTa, u3Bjiede-
HUE U CBA3bIBAHNE CHHTAKTUKO-CEMAHTUIECKUX CYITHOCTEH 1 0TOOpazkeHus ux B rpadp 3HAHUIA.

Hnsa pemennga mpodiaem RCO FX Ru meobxoaumo paszpaboTarb MpaBHjad, CBA3LIBAIONIHAE
CYIIHOCTH B IPEJJIOXKEHNH, pa3paboTaTh CJA0BAPHU s KIACCH(MUKAIMT CYIIHOCTEH U COOBITHIHA
0 CeMAHTHIECKOMY TPU3HAKY, VIYUIIUThH aJITOPUTMBI pa3pelneHns: anadOopHI.

4. TIpoekTupoBaHue. /st anaan3a TEKCTOB MbI CIPOEKTHPOBAIN CJIEAYIONYIO CHCTEMY,
cxeMa KOTOpO# m3o0pazkeHa Ha puc. 1. fAnpo mpuHuMaeT BXOJHBIE JaHHBbIE W MPH HOMOIIH
oubsmorexkn ananusa rekctoB (RCO Fx Ru) obpabarsisaer ux. lns o6paboTKu TeKCTOB GUb-
JINOTEKA aHaJIU3a HCIOJIb3yeT XPAHIIUINEe IIabJ0HOB, TpaBuI H caoBapei. Ilocie aToro sii-
po, 3a/eficTBOBAB BHEIIHUI KJIACCUMUKATOD, pa3peliaeT KopedepeHnuo, a nojiyYeHHbil rpad
TPAHCJIUPYETCS B XPAHUIUINE OHTOTOTHIECKUX CTPYKTYD.

4.1.Kopnye.

4.1.1. Cbop dannvix drs pasmemru. PazpaboTka mpaBua TpeOyeT HAIUYHS KOPIyca, HA OC-
HOBE KOTOPOT'O MPABHUIA CO3MAI0TCsI. KOPIyC JOKEH IPeICTaB/IsITh MOJIEb SI3bIKa, HOITOMY,
ecqim B paboumx TEKCTAX KOHKPETHAsl pPedeBasi CHTYAIlHsl BCTPEIAETCS C ONPEIeTeHHOW Bepo-
SATHOCTBIO, TO U B TEKCTaX JOKYMEHTOB KOpIIyca I0/I00Has CUTyallusd JOJI2KHA BCTPEYATLCH C
TOI 2Ke BEPOATHOCTBIO. DTO O3HAYAET, YTO JAJIEKO HE KayKIbIH KOPIYC HOAXOIUT JIJIA 3aJaTH
00yYeHUsT CUCTEMBI.

Tak kak 1Mo BeIOpaHHON TeMaTuKe He OBIJI0 HANJEHO HU OJHOIO KOPITyca B 0bIeM JA0CTyIIe,
a CyIIeCTBYIOIIHE KOPIYCHl HE YIOBIETBOPUIN TPeOOBAHWSAM CHCTEMBI, OBLIO PEIeHO CO31aTh
U pa3MeTUTh CBOM. 3a OCHOBY OBLIM B3AThl CTaThbW HOBOCTHBIX caifToB lenta.ru, lib.ru, ria.ru,
news.ru, chaskor.ru, Tak Kak oHu cogepzKaT 00JIBbINOK 00 beM KPUMUHAJIBHBIX CBOJIOK, CYIIECTBY-
0T JIOCTATOYHO JIABHO U UMEIOT CTPYKTYPY, KOTOpasi JIETKO HO/JIAeTCs U3BJICYeHUI0 JanubIX. C
KazKJIoro caiita ow110 noaydero no 1000 nocjieiHUX HOBOCTEI, MTOCIE ITOrO ObLIN Y/IAJeHbI BCE
TEKCTHI, He CBSI3AHHBIE C MTPECTYIICHUSIMU.

[Ipu co3manum Kopiyca MBI CTOJKHYJIUCH CO CJAEAYIONUME IpoOJIeMaMH: OTCYTCTBUE HH-
CTPYMEHTOB KOJLIEKTHBHO# pabOTHI /1151 (POPMUPOBAHUA KOPIIYCOB HA PYCCKOM SI3BIKE U HEOIHO-
3HAYHOCTH PAa3MeTKH pa3HbiMu dKkciepramu. [lepBas mpobsiema pemaiack ucnob3osanueM brat
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|5. TPAFCIIA LIS s MEUSHHOrD TEKCTA B OHTNTOCHID J

XpaHunuwLe

Puc. 1. ApxurexTypa pazpabOTaHHON CHCTEMbI

[10] 1 06paboTKOli ero pe3yaIbTaToB, a MO3Ke — Pa3pabOTKOll COBCTBEHHOIO CPEJICTBA PA3METKH,
JIONOJTHAEMOTO (DYHKIIMOHAJIOM 110 Mepe HeOOXOAUMOCTH, BTOPas — IIepPeKPecTHON Kiaccuduka-
nueit TekctoB. Takum 06pa3oMm, ObLT pazpaboran cOOCTBEHHBIH KOPIYC TEKCTOB JIjI PeraeMoii
331891 00beMoM 4566 TeKCTOoB.

4.2. Pasmemrka u paspabomxa onmono2uu no npedmemuoti obracmu ,Kpumunasucmura .
st co3anmst OHTOJIOTHH MBI BOCIIOJIH30BAJIMCH SMITUPUUECKUM MOJIX0/I0M: cobpajin nH(OpMa-
[UIO O THIIAX CYIIHOCTeH, COOBITUAX M UX arpuOyTax Ha OrPAHMYEHHOM KOPILYCe, MPOAHAII3H-
POBAJIN Pe3yJIbTAT, pa3padoTaad OHTOJIOIHIO, B KOTOPYIO YKJIAIBIBAETCS HHMOPMAIIKS O TUIAX,
IIpUMECHUJIXN OHTOJIOI'MIO Ha BECb TEKCTOBbII KOPpIILyC.

Heckonbko denoBek pazMerusn 200 ciaydaitHbIX TEKCTOB BPYYHYIO HE3ABUCUMO JIPYT OT JIPY-
ra. lleab pa3meTku — co3gaHMe CIUCKAa WMEHOBAHHBIX CYITHOCTEN W WX TPEIMOJOKUTETbHBIX
KJIaccoB, (akToB (COOBITHI) M WX KJIACCOB, a Takxke arpubyTo. [IpmMepamMu Takux KjiaccoB
SABJISIOTCS: (PUBUIECKOE JIUIIO, IOPUINIECKOE JIUTIO, MOMIEHHUYECTBO, I'PadekK; pUMepaMu aTpu-
oyTos: @O dusndeckoro Jmia, IOJHOE HAUMEHOBAHNE IOPHIHYECKOTO JIUIA, BpeMd U MeCTO
coBepIIeHusl TpecTyILieHns . [locie 06paboTKu pe3yabTaToB OblIa CO3JaHa OHTOIOTHs (pHUC. 2,
3), cojepzKalias OKOHYATEIbHBIH CIUCOK KJIACCOB, UCXOJS U3 KOJMYECTBA BCTPEUCHHBIX CYII-
HOCTEl 1 COOBITHI TAKOIO KJlacCa B BBIOOPKE, a TaKzKe HAOOP OTHOIIEHUH MEZKJIy CYIIHOCTSIMH.

Jlanee KazKIpIil TEKCT U3 KOPIIyca BPYYHYIO pa3MedaeTcs yzKe COTJIACHO MOJIYIeHHOH OHTO-
jioruu. B TeKcTax BbIJAEAMIOTCH CYIIHOCTH U COOBITUS, YKA3bIBAIOTCHA WX THUIIbI, COOBITUS CB-
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Puc. 3. 'pacd BepxHEro ypoBHSI OHTOJIOTHH

3BIBAIOTCS C CYIIHOCTSIMH, YKA3bIBAIOTCS aTpHOyTHI. Pa3zMerka mpoBOAMIACh B IPOTPAMMHOM
cpeacTse brat, Tak KaK OHO MO3BOJISIET YKA3BIBATH CIIUCOK THIIOB, & TaKyKe MMEET YI00HYIO H
HATISAIHYIO CTPYKTYPY BBIXOAHOTO aiia.

DKCIIepPThl MOTYT HMETh pa3JU4Hble TOYKU 3PEHHUs Ha Pa3sMeTKy HEKOTOPBIX PEYEBBIX CHU-
TYaIuil, & TaKyKe MOI'YT OIMHOATHCs, MOITOMY IOCIe PA3METKU OBLIA IPOBeJeHA ITepeKpecTHAs
BaJIU AU,

B paspaborannoii OHTO/IOruM BCe COOBITHUSI PEICTABIAIOTCS Y3JIaMH, T. €. KJIaCCaMu OHTOJIO-
run. MHauBrABI — 9TO 00 EKTHI KJIACCOB; KayK/ 106 KOHKPETHOE COOBITHE M CYIIHOCTh ABJIAIOTCS
UH/IUBUIAMUA. Y 9aCTHUKHU COOBITUN CBA3BIBAIOTCA C CAMUMHU COOBITHSIMU IIPU MOMOIILE OTHOIIIE-
Huil 06bekTOB (0bject property, pebpa B Tepmunax rpadosbix B/1). TakKe UMEIOTCs OTHOIICHUST
naunbix (data property, csoiicTBa y37108 B Tepmunax rpadoBbix BJI), oHE MO3BOJSIIOT XPAHUTD
JIAaHHBIE TPUMUTHBHBIX THIIOB, IIPU IIOMOIIU 3THX OTHOIMEHUH XPAHATCSA aTPUOyThl WHIUBHIOB.
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5. lonosmuenue pecypcos oubamorekn RCO FX Ru.

5.1. Tunusayusa evideasemvx cyurocmet npu nomowu caosapeti. bubmmoreka RCO FX
Ru BbImessteT Takue OCHOBHBIE THIBI cylmHoCcTell, kKak Event (cobbitme), Person (wemoBek),
Organization (opranmsanus), Date (zara nimum Bpems), Geoplace (mecro). Ho pis 3anonnenus
MOCTPOEHHOH OHTOJIOTHN TPEOYETCs BHIIEIATH OOJIbINee KOJMIeCTBO CEMAHTHIECKAX THIIOB.

[Ipormecc co3manus caoBapsi COCTOUT U3 HECKOJIBKHUX ITAIOB:

1) onpeessiercst HA3BaHWe THUIA, KOTOPBIH HEOOXOIMMO BbIIEISITh;

2) TOCPEJCTBOM MOKMCKA B CJOBAPSIX CHHOHUMOB HAXOMSITCS CJIOBA HJIH CJOBOCOUETAHUS, KO-
TOPBIE MPEJICTABISIOT COOON CeMaHTUYECKNEe CYITHOCTH ¢ HCKOMBIM THUIIOM;

3) mpoBepsieTCsl KAYeCTBO BBIJIEJIEHUS ITUX CJIOB U CJIOBOCOYETAHWH, a TAKZXKe CJIOB H CJIOBO-
COYeTaHUil, MOJYIEHHBIX TyTeM H3MeHeHHs MODPMOIOTHIECKUX aTPUOYTOB UCXOIHBIX CJIOB;

4) 10 pesynbTaTaM MPOBEPKU CJOBAPH JOMOJHAIOTCS 37€MEHTAMHU, TTOJYIeHHBIME IyTeM
u3MeHenus MOpGOJIOruIecKuxX arpudoyToB. Takzxke B cjydae HEKOPPEKTHOTO OIpPeJIe/IeHus MOp-
dbosorugeckue arpubyTHI JIjI HEKOTOPBIX 9JIEMEHTOB 33/IAI0TCS BPYUHYIO B CJIOBAPSX.

st perennst 31oft 3aja4u OblJIO co31aH0 16 ciioBapeii, cojepzKaliux B o0Ieil CJI0KHOCTH
564 1enovuKy JeKceM U BbIIEAFIOMUX 16 HOBBIX TUIIOB CEMAHTUYECKUX CYNTHOCTE, Cpen KOTo-
PBIX COOBITHSI KPUMWHATBHON HAMpPaBJeHHOCTH (yOWicTBa, KpayKu, MOXUIIEHNS W T. I1.), JIEO/IH
(cotoBapu JJIsT BBIIEJEHUs JIFO/Ieil, KOTOPBIe SBJISTIOTCS KePTBaMU MPEeCTYIIeHUH, JTro/eil, KoTo-
pble SBJISIOTCS COTPYIHUKAM MTPABOOXPAHUTEIBHBIX OPTAHOB, TPECTYIMHUKOB) U OPraHU3aINK
(cmoBapu Jiist IPABOOXPAHUTEIBHBIX OPTAHU3ANUIL U TPECTYIHBIX TPYIIUPOBOK ).

5.2.  Vayuwwenue wawecmea pazbopa mekxcmos npu nomousy npasus. OCHOBHOI HHCTDPY-
MEHT yJIydIlleHus KavuecTBa pa3dbopa TeKCTOB — IpaBusia Ha GpopMaabHoM a3bike Jape. Kaxoe
IPABUJIO COCTOUT U3 JIBYX vacteil. IlepBast yacTh npaBusia mpejcraBisger coOOi onucamnue Ie-
MOYKH JIEKCEM, KOTOPYIO HEOOXOINMO HAiTH B TekcTe. [l KaxK 1o JeKceMbl MOYKHO 33/1aBaTh
OrpAHMYEHNS HA 3HAYCHUS ee MOP(OJIOTHIECKUX U CHHTAKCHIeCKUX aTpuOyToB. Takzke MOKHO
HCIIO/Ib30BATH MPOCTHIE JIOTHYeCKHe oneparopsl. [IpaBas gacTe npeacTanisier coboil onucanme
CYIITHOCTH, KOTOpast OYJeT BbIJeIeHa, C 3aIaHueM ee aTpuOyTOB.

g yaydirenust KadecTsa pa3bopa TEKCTOB ObLIM pa3pabOTaHbl MPABHIA, BLIICJIAIONIHE
SI3BIKOBBIE KOHCTPYKIIUH, KOTOPbIe HANOO0/Iee 4aCTO BCTPEUYAJUCH B TEKCTaX U HEKOPPEKTHO Bbi-
neqsnck 6ubanorekoit RCO FX Ru (mambosee wacrbie ciaydam — S3bIKOBbIE KOHCTPYKITHH,
COJIepKaIIie CIeluaIbHbIe CHMBOJIBI).

Bouiu cozmansl Habopbl HOBBIX MPABUI, BhIIesdoNHe 6osee 20 pa3auaabx (hOpM ONMHCAHUS
JaT, HanboJIee 9acTO BCTPEIAIOIIUXCS B COOPAHHOM KOPILYCe TEKCTOB, U ONpPeIe/ISIONIHe 11 HUX
8 HOBBIX aTpubyTOB. Brioc/iencrBun 3mu arpubyThl HCHOIB3YIOTCA JIjId CEMAHTHIECKOTO TIONCKA,
0 JIATaM.

5.3. Budeaenue ceaszets meocdy cyugnocmamu. s BelgeeHus CBsA3eil MexK 1y CyIHOCTIMI
U3 TEKCTOB UCIOJIb30BajIcad Takoi mHcTpyMeHT Oudmoreku RCO FX Ru, kak cemManTHdecKue
mabsionsl. CemanTudeckuil mabJioH IpejicTaB/isier codoi HabOp OrpaHnYeHuil Ha CUHTAKTHKO-
ceMaHTHIeCKUi rpad pazdopa npeaioxkenus. B orpaHndeHusX MOTYT UCIIOJIB30BATHCS TTPOCTHIE
JIOTHYECKUe OMepaTOPHhI, 8 TAKZKEe, MTOMUMO OOBITHOTO CPAaBHEHWS 3HAYEHUH aTpuOyTOB, MOTYT
HCIIOJIb30BATHCS CPABHEHHUE € yIeTOM MOPMOJIOrHH U CPABHEHHE C PETYJISPHBIM BBHIPAKEHHUEM.

Boran paszpaboranbl HECKOJILKO TPYIII MTA0I0HOB:

1) mabuIoHB! JIUI MOMCKA BBIJAETEHHBIX TUIN3UPOBAHHBIX CYITHOCTeN (JT10/1€eii, opranusaimii,
coOBITHIA, JaT);

2) mabJIOHbI sl TOMCKA BBIJETEHHBIX CBA3eH MKy CYIIHOCTSMU U UX aTpUbyTaMu;

3) mabJIOHBI JIjisl BBIEIEHHsI CBsi3eil, KoTopbie He Opliin Hafinennl 6ubamnorekoit RCO Fx Ru;
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6. Pazpemenune mecronmeHnHoit aHadophb! 3 guna. Ecin vHe obpaborars ciaydan Kope-
depeHIn B TEKCTE, TO MOJydaeM MHOXKECTBO ,, JIBOMHUKOB  OJHOM U TOM 2Ke cymHocTH. [losTo-
My HHGMOPMAIHA, OTHOCSIIAACA K OJIHOMY O0LEeKTY, OyIAeT pacipeieaeHa 1Mo HeCKOAbKuM. /Jlis
pereHus 9Toi mTpodaeMbl MBI OOPATHINCH K pe3yJibTaTaM yIaCTHUKOB KoHpepeHnnu# ,, /Iunaror
[11].

B 2014 r. B pamkax xoudepennun ,,/Inagor” B cekmun ,CopeBHOBaHNE MO OIEHKE CHCTEM
aBTOMaTHYECKOI'O paspelrenusa anadopbl 1 KOpeepeHTHOCTH * IPUHUMAJIHN YIacTHe TaKue KO-
maaapl, Kak ABBYY, RCO, MAIL.RU u . x. Jlyummii pesyapTar pemreHus MeCTOMMEHHOMR
anadopbl 1ag 3 guna: Tounocts 80 %, mommora 65 % [12].

[Tenbio pa3zpaboTku MOIYJid pa3pelienns MecTonMeHHo# anadgopsb! 3 ania ObLJIO TOJIyYeHne
CXOKHMX Pe3yJIbTATOB MO TOYHOCTH, 1m0 moanore He Huzke 20 %. Jns oOydenusa mCnoab30BaIn
KopIyc ,, /JIluasora®, moromy 4TO B JJAHHBI MOMEHT CYIIECTBYET MaJIO Pa3MedeHHBIX TEKCTOB Ha
npeamer aHadOpUIeCKoil KopedepeHIny.

Kopuyc upejicrasiisier coboit gaiisi pazmerkn u HabOP TEKCTOBbIX (PaNJIOB Ha, PYCCKOM $I3bi-
Ke, cojepxkamnux B cebe anacopnl. Paitn pazmerku — daitn B dhopmare XML, comepxkarmii
nyTh K pa3MedaeMOMy TeKCTOBOMY (haiiry, mapbl aHaOp—aHTEIEIeHT, HAXOIANINECS B TEKCTe
daitsia, mx MecTomnosioKenune B Bujie napsl length-offset.

Kopnyc obpabarsiBaercs RCO. [Ipoucxomut MopdoaorudecKuii anan3 KaxK a0 CyInHOCTH
B Tekcre. [locse sroro mmryres coorBercTBust m3Bjaedenubix cymuocreit RCO u cymiaocreit B
TepMHUHAX Pa3MeTKN MPHU MOMOIIN TepecedeHnsl Ha ocHOBaHuu mapbl length-offset.

Jayiee mpoucxoauT MOUCK aHapopoB 1o TekcTy. Ecau cynuocTh gBasgeTcss MeCTOMMEHUEM,
CYUTaeM, 9TO Ta CYIIHOCTH — anadop, Tpebylomuii pacno3nanus. ConocrapisgeM ¢ Heifl HCTHH-
HYIO TIApY, MOJYYIEHHYIO U3 Pa3sMedeHHOro KOpIyca

B nanmbiit MOMEHT MOJyJib pasperienus anadopa ymeer padoTarh TOJBKO € JIUYHBIMU Me-
CTOMMEHUAMU TPeThero Jjuma. llosromy m3 crnucka paccMaTpuBaeMbiXx 00bEKTOB ybupaem Te,
KOTOpBIE ITOCTPOEHBI Ha OCHOBE JIPYTHX MECTOMMEHHH, TaK KaK OHH TPEOYIOT JIPYTIHX METOJIOB
pasperenust anadopa.

Hajiee umiem runorerndeckue anrenenentol. s sToro paccmarpuBaem dpeiim, coaepzxka-
muit B cebe Tpu mpejuiokeHns mocse anadopa um ogHo 10 Hero. Bo dpeiime nIyTcs Bce CyIil-
HOCTH, TVIaBHBIM CJIOBOM KOTODPBIX ABJAIOTCA CYHIECCTBUTEJbHBIC U IIpUJIaraTeJbHbIC. STI/I CyHur-
HOCTHU CYUTAEM THIIOTETUYCCKUMH aHTeleJeHTaMu. TOJbKO OJUH U3 HUX ABJISETCSI UCTHHHBIM,
OCTAJILHBIE — JIOYKHEIE.

Cile1yIomuM STAIOM SABJISIETCS ONPE/Ie/IeHue IPU3HAKOB. B CIHUCOK NMPU3HAKOB B3sIU BCE
CHUHTaKCHY€eCKHue, MOpCbOJIOFI/ILIeCKI/Ie " ceMaHTU4YeCKHue IIPpU3HaKu, BJANAHUEC KOTOPBIX Ha pa3pe-
HeHne MeCTOMMeHHOT0 anadgopa ObLIO T0Ka3aHo B Tpyaax Tosmernta [13] n KoTopbie BO3MOKHO
uzBiedb cpegacramu RCO. Kpome Toro, Obl1 co31aH Psij CBOUX IPU3HAKOB, OCHOBAHHBIX HA
MeTPHKAX — KOJUYECTBE CJIOB, OYKB WU CHENUATU3UPOBAHHBIX CYIIHOCTEH, HAXOIAIUXCA MeK-
J1y aHaOpoOM U AHTENECHTOM:

1) HOMED aHTeleJeHTa KAK CJIOBA B IPEJIOKEHIN;

2) pacCTOdHHE B OJYIIEBICHHBIX CYIIHOCTHX;

3) paccTosiHEE B IIPEII0KEeHUIX;

4

) B

) B

) paccrosinue B

5) paccTosiHue B IJIAroJax;
) B
) B
) B

CYIIECTBUTEJLHBIX U MECTOMMEHUX;
6) paccTosiHUE B NIPUYACTHUAX;
7) paccTosgHNE B MECTOMMEHHBIX MpUIaraTe TbHbIX;

8) paccTogHre B TOJJIEKAIINX.
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Tabauuya
TouHOCTH pacro3HaBaHUS

Kopmyc Hucnao 06bexkToB TourocTh pacnosHaBanus, %
Hwuamor 86 70,9
Kopmyc lenta.ru 173 63,1
Kopmyc lib.ru 146 69,2
Kopmyc ria.ru 168 66,7
CoBOKyITHAST TOYHOCTD PACIIO3HABAHUS 66,8

s xkyaccudpukaTopa OBIIO PENTeHo UCII0IB30BaTh ajiropuT™M RandomForest. B peannzarnmu
oubmoreku sklearn na Python neobxomuma tabsiuiia 6y/IeBbIX HIH YHCJIOBBIX 3HAYCHHH 6e3 po-
nyckoB. Kaxkipiit cTosiben — mpu3Hak, cTpoka — 00beKT. OObeKTOM SBJIeTCs apa aHTele1eHT—
aHadOp U Bce 3HAUECHUS TPU3HAKOB J/Id Hee. SHAUCHNSA KasKIOT0 MPU3HAKA-CTOI0IA OO0 MOJI-
HOCTBIO OyJieBbl, MO0 OJTHOCTHIO UUCJIEHHBIE.

ITpu 06y4YeHHH MOJIYYWIM TOYHOCTH HAa HCXOJAHOM Kopiyce ~ 60 %, monnora =~ 32-33 %.
O 1HaKO BapuaHT UCIOJIH30BAHUS KJIACCH(PHUKATOPA TOJBKO Ha OCHOBAHUU METPHK He SBJIACTCA
BepHbIM. CJle/IyeT CpaBHUBATH PE3VILTHPYIOIINE BEPOITHOCTH /I PA3JIUYHBIX aHTEIEeIeHTOB
onnoro anadopa mexkay coboii. ITocae Takoil mocrobpaboTKm TOYHOCTL BO3pocaa g0 67 %,
noJanora J0 34 %.

7. Buszyanuzaiusa n3BJ/ie4eHHbIX cyniHocTell B Buae rpada. B pesyiabrare 06paboTKu
TEKCTOB TI0JIL30BATEIO PEeIJIaraeTcsl BU3yaJIbHOe MpeICTaBIeHue U3BJICUeHHBIX JaHHBIX B BHJIE
rpada.

RCO FX Ru 6e3 10motHuTeIbHBIX TPABUJ U CI0BAPEil IPEIOCTABUT HAM TaKylo cxeMmy (puc.
4) pa3bopa mpeJIoKeHusI:

15.01.2015 200a oxono 18:00 wac. us keapmupo. doma 73 no ya. Oxmabpvckas eparcdanka
K. nozumuna denveu 6 cymme 4 000 pybaed.

st cpaBHEHMS, Ha PUC. 5 TO 2Ke caMoe IpeJiokeHne, 0opaboTaHHoe CHCTEMO ceMaHTrde-
ckoro anasuza Pullenti. B 2016 roay B pamkax Dialogue Evaluation nmpoBoauiocs copeBHOBa-
HUE [0 U3BJICYCHUIO NH(POPMAIME U3 HOBOCTHBIX TEKCTOB Ha pycckoMm s3bike. Cucrema Pullenti
y9IaCcTBOBA/IA B COPEBHOBAHUHU HA TPeX JOPOKKAX, HA JBYX 3aHsIA IIEPBOE MECTO, HA OIHOI —
BTOpOE [14].

I'pad, nocrpoennsiit mpu momoru TextPro, mokazan na puc. 6.

Bepmmmnamu rpada gaBiagioTcd CynHocTd u cobbiTud, a pedpamun — cBga3u. [Ipu ogunapuom
KJIMKE Ha BEPIINHY OTKPBIBAETCS JOCHE CYITHOCTU WU COOBITHS B TOW Ke BKJIAJIKE COOKY OT
rpacda, a mpu ABORHOM — OTKPBIBAETCS HOBas BKJIAJKA C JOCHE.

Bamerno, uro 1 RCO Fx Ru 6e3 gononnutenbubix 6ndauorek, u rpad Pullenti BepHo BbI-
AEJIAI0T BCE CYIIHOCTH M CO6BITI/IH, OJHAaKO OHH HE€ HaXOJAT CBA3HM MEXKIAY HUMH. A CUCTEMa
TeXtPI'O 1 BEPpHO HaXOAUT BCE CYIIHOCTH U CO6BITI/IH, U BEPHO CBA3bIBaCT UX B CHUHTAKCHKO-
ceMaHTU4IecKuil rpad.

Sakmrouernme. TakuMm ob6pa3om, ObIT pa3paboTaH MHCTPYMEHT, PEIIAoNIuil 3a1ady m3B/Ie-
YEeHU A I/IH(bOpMaL[I/H/I 13 TEKCTOB Ha PYCCKOM {d3bIKE B O6JIaCTI/I KPUMHUHAJUCTUKH W IIpEeJOCTaB-
JISTIOTTIU I TTOJIB30BATETIO CJIEAYIONIYI0 (DYHKIHOHAJIBHOCTH:

1) Bo3MOXKHOCTH 06pabaThiBATh GJIOKH TEKCTOB;

2) coxpaHeHHe Pe3yJbTaTOB aHAIN3a B OHTOJOIHYECKYIO 0a3y JaHHBIX;
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( Name = "15.012015TOZIA" ) and ( \ennnan\,pe ="Date" ) and ( Name = "OKOJIO 18.00 YAC") and ( Semantic Type = "Time:Adverb” ) and ( Name = "H3" ) and ( SemanticType = "undefined undefined” ) and
( SpecchPart = "Unknown” ( SpecchPart = "Adverb” ) ( SpeechPart = "Preposition” )

[ Name — "KBAPTIIPA TOMA" or Name — "KBAPTHPA" ) and T = : T ~ =
[ ( SemanticType — "Object" ) and  SpeechPart — Noun" ) and ) CNamrf 73" ) and ( Scmantic Type = "Numeric Digit’ jandJ CNamcf TIO" ) and ( SemanticType = "undefincd undefined )andJ

(Number — "Singular”) ( SpecchPart — "Numeric" ) and ( Number — "Plural” ) ( SpeechPart — "Preposition” )

FTationName — "mpumajyieasocts” ) and ( RelationCase — "P )
( RelationConnector = "" ) and ( RelationRole ="" )

T Name — "JIOM" ) and  SemanticType — "Object” ) and
( SpeechPart = "Noun" ) and ( Number = "Singular” )

C Name = "VII" ) and ( SemanticType = "Geoplace:Street”) and) [

( Name = "OKTABPBECKAA" ) and ( SemanticType = "Geoplace” or
( SpeechPart = "Unknown" )

SemanticType = "Geoplace Name" ) and ( SpeechPart = "Noun" ) and
( Number — "Singular” )

( Name = "TPAJKTAHKA" ) and ( SemanticType = "Person” ) and ( Name = "K" ) and ( SemanticType = "undefined-undefined” ) and
( SpeechPart = "Noun" ) and ( Number = "Singular" ) ( SpeechPart = "Unknown" )

SemanticType = "Event-Offense:Steal" ) and { SpeechPart = "Verb" ) and
( Taxis = "Past" or Taxis = "Perfect” or Taxis = "Personl” or

( Name — "HOXUTHTE TEHBLH" or Name — "LIOXHTITE" ) and
(
Taxis = "Person2” or Taxis— "Person3" ) and ( Number = "Singular” )

ReTationName = "atpnGy1-napeunie” ) and ( RelationCase = ")
(RelationConnector = " ) and ( RelationRole =" )

RelationName = "apryment” ) and ( RelationCase = "B" ) ai
RelationConnector = " ) and ( RelationRole = "00bekr

( Name = "TTEHET'H" ) and ( Semantic Type = "Object” ) and ( Name = "B CYMME 4 000 PVBJIEI" ) and ( SemanticType = "Numeric: Money" ) and
(SpeechPart = "Noun" ) and ( Number = "Plural" ) ( SpecchPart = "Adverb” )

Puc. 4. T'padp RCO FX Ru 6e3 J010JHUTEIbHBIX MOy}

o - o Wi ol Wi @

400@EUB 15 AHBAPA ! KBAPTHPA YINLA TPAXIAHK OEHBIA SnoXEuATE S
CotfErac 20157 OKTABFLC A S

W

£
=
o

W

CYMMA

CyMMA

VTALIA
000 AEREFA] OKTABPLCKAR| FEPAKGANKA] KBAPTVFA LEhitiid
RUB b PO 157

Puc. 5. IIpumep rpada pazdopa rexcra Pullenti

3) BO3MOZKHOCTH POCMATPUBAThH B rpaduueckoii 060/10UKe 10cbe TekeTa (Bech ceManTue-
ckuii rpad pazbopa TeKcTa, Bce CyNHOCTH, COJAEPIKAIIMECs B TEKCTe);

4) BO3MOXKHOCTH MPOCMATPHUBATH B IpadudecKoil 060JI0UKe J0Che KaxK ol cymHocT (Bee
aTpubyThl CYIHOCTH U HAOOD CYIHOCTEH, CBABAHHBIX C HEf);

5) TPOCMOTP CEMAHTHIECKOTO rpada TeKeTa ¢ BO3MOKHOCTBIO (DUIBTPAIMA DE3YIbTATOB
aHAJIN3a MO BaXKHOCTH.

Paspaborannbie 350 npaBu pa3/IMIHON CTEIEHH JAeTAJH3AIMNA MMO3BOJUINA CO3/IaTh OoJee
ryookyto, yem y RCO Fact Extractor, uepapxmdeckyto cucteMy TUIOB OOBEKTOB, COOBITHI U
OTHOITIEHU{l, KOTOPbIe He MOKPBHIBAJINCH CTAHIAPTHBIMU MAOJIOHAMHA. DTO OTKPBHIBAET BO3MOZK-
HOCTH IIOMCKa HE TOJIBKO II0O KJIIOYEBLIM CJI0BaM, HO U 110 CMBICJIaM.
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AEHBIM

B CYMME 4 000 PYB/ER

KBAPTMPA JOMA 73 (-
A w{(Gaec)
MO YN OKTABPLCKAR MOXWTWTb AEHBIA ™
€€T Boay
GF
~
& 15012015 FOA4A OKOIO
1800 YAC
[ ]
TPAXAAHKA K

Puc. 6. IIpumep rpada pasdopa rekcra TextPro

Ha rectoBeix Tekcrax mporeHT coObiTuii u cymaocreii, Beiaenenabix RCO Fact Extractor,
KOTOPBIE TPEICTABIAIOT WHTEPEC A1 KPUMAHAJIUCTAKHA, cocTasiager 15-20 %. Tpauncaanua B
OHTOJIOTHIO IIO3BOJIAET HOBLICUTHL TOYHOCTD 10 25-30 %. Ilpu 3T0M 4nc/10 HATpacHO BBIOPOIIEH-
HBIX COOBITHII cocTapager mMenee 10 % ot obmero 4ucia MHTepecHol HaM HH(OpMAIUH.

B onTosorun Bce coOBITUS M CYNIHOCTH UMEIOT Hepapxuio. Eciam cpeiu HEUX paccMOTpeTb
TOJIBKO T€ CYIIHOCTH, KOTOpBbIe UMEIOT OTHOIIEHHe K KPUMHUHAJIBHON 00JIacTH, TO TOYHOCTD
pospacraer 10 70-80 %. IIpu sToMm nosnora nagaer 1o 30-35 %.

Cpenu maiimenunix cymmocreil 5-10 % HyKHO 00beIMHUTH, TaK KaK OHU pedepUpyIoT.
RCO Fact Extractor cmpasngerca ¢ 1ol 3amadeil ¢ toanoctbio 90 %, mosmoroit 3 %, a
paspaboTaHHas CHUCTeMa B 4aCTHOM CJydae, jid MecrtomMeHuil 3 jmua, ¢ Tounocrnio 80 %,
nosaoToit 20 %.

CHucok Jureparypbl

1. Kopmanes 1. A. O6o61menne n CrienuaaIn3aliis TpyH TOCTPOSHUH TPABUIT U3BJIEUEHIST MHMOPMa-
mun // Kond. KNIM-2006. T. 2. M.: ®usmaraut, 2006. C. 572-579.

2. Kypmier E. I1., Kopmasies . A., Cyneiimanosa E. A., Tpodumos U. B. Uccrienosanme MeTomn0B
u3BJiedeHnst WHGMOPMAIINY U3 TEKCTOB C UCIOJIB30BAHUEM aBTOMATHYECKOr0 OOyUYeHUS U peasIu3alus
HCCJIeI0BATEIbCKOTO IPOTOTHIIA CUCTEeMbI H3BsedeHns nudopmanun // Maremarndeckne MeTo/bl pac-
no3naBanus obpaszon: 13-a Bcepoc. koud. Jlenumnrpajckas ob6.., r. 3enenoropck, 30 cenrsbps — 6
okTs6pst 2007 r. Coopuuk goxaanos. M.: MAKC Ilpecc, 2007. C. 602-605.



Kpymuxoe H. O., Illodaxos H.I'., 2Kuasxosa B. A. 83

3. Epmakos A. E. l3Bnedenne 3Hannii n3 rekcra u ux o6paborka: COCTOSIHUE M MEPCIEKTUBHI |/
Nudopmarnmonnsie Texuosornn. 2009. Ne 7.

4. Cumakos K. B. Mogenu u Meroapl M3BA€YEeHUH 3HAHWUI M3 TEKCTOB Ha €CTECTBEHHOM H3bIKE:
aBToped. juc. Kau . TexH. Hayk: 05.13.17. M. 2008.

5. Augpees A. M., Bepeskun /1. B., Cumakos K. B. Merox o6ydennst moein u3BaedeHns 3HAHNUH
U3 eCTeCTBEHHO-A3BIKOBBIX TeKcToB // Becrunuk MI'TY. [Ipubopocrpoenne. 2007. Ne 3. C. 75-94.

6. Tomwmra-nmapcep /  Caiir  rexnonorun  Tomura-mapcep.  [duekrpoHHslii  pecypc].
https://tech.yandex.ru/tomita/ (gara obpamerns: 11.05.2016).

7. GitHub - yandex/tomita-parser / GitHub, Inc. OTkpbIThiii nexomnblii Koa mpoekTa Tomura-
napcep. 2016. [duekrponnniit pecypc|. https://github.com/yandex/tomita-parser/ (mara o6pa-
mennst 11.05.2016).

8. O rexnosornn ABBYY Compreno / ABBYY. Onucanne rexuosornn ABBYY Intelligent Search
SDK. 2016. [9aekTponnsiii pecypc|. http://www.abbyy.ru/isearch/compreno/ (marta obpareHust:
11.05.2016).

9. RCO Fact Extractor SDK / OO0 ,9P CU O¢. Caiit npoxykra ,RCO Fact Extractor SDK*.
2016. [Duekrponnslii pecype|. http://www.rco.ru/?page\_id=3554 (nara obpamenus: 11.05.2016).

10. Brat rapid annotation tool. [QsekTponssrii pecypc|. http://brat.nlplab.org/ (mara obpa-
mennst: 29.03.2016).

11. Marepuansr koudepernuun DIALOGUE 2014. |Qnaekrponmbiii pecypc|.  http://www.
dialog-21.ru/dialogue2014/results // (mara obpamenus: 29.05.2016).

12. RU-EVAL-2014: Evaluating Anaphora and Coreference Resolution for Russian [uexTpon-
HBII pecypc|. http://www.dialog2l.ru/digests/dialog2014/materials/pdf/ToldovaSJu.pdf //
(nara obpamenmus: 29.05.2016).

13. Toamerun I1. B. HoBble MeToibl U airopuTMbl aBTOMATHIECKOrO paspelneHus pedepeHiun
MECTOMMEHU TPEThEro JTUIa PYCcCKoa3brdubix TekecToB. M.: KomKnwura, 2006.

14. PesynbraTsl copesHoBanmii Jnanor—2016 mo BBIAEICHIUIO HMEHOBAHHBIX CYITHOCTEH [DI€KTPOH-
HbIii pecypc|. http://pullenti.ru/DownloadFile.aspx?file=FactRuEval.pdf // (nara obpaiennst:
29.05.2016).

15. PolyAnalyst — Anann3 jannbix. Ananu3 rekcra. Ejpunbiit uncrpymenrapuit /| Megaputer
Intelligence, Inc. Caiit npogykra PolyAnalyst 2015. [Qekrponusiit pecype|. http://megaputer.ru/
polyanalyst.php (unara obpamenus: 11.05.2016).

16. Apache Jena / The Apache Software Foundation. Caiir npoekra Apache Jena. 2015. [duex-
TPOHHBIH pecypc|. https://jena.apache.org/ (mara obpamenus: 11.05.2016).

17. OpenRdf Sesame. [Duekrponnsiii pecypc|. http://www.openrdf.org/ (mara obpaienust:
01.03.2016).

18. dotNetRdf — Semantic Web, RDF and SPARQL Library for C#/.NET / Rob Vesse. Caiir npoex-
ta dotNetRdf. 2015. [QsexTponnsiit pecypc|. http://dotnetrdf .org/ (nara obpamenus: 11.05.2016).

Kpyrukor Hukura OJie- puwm Parallels NSU. B 2016 . 3amumrun marucrep-
I?‘- Iﬁ' roBuY OKOHYMWJ OakajiaBpuaT CKyr juccepranuio o crenuaibaoctu 09.04.01
dakynbrera  uadopmanuonnsix  (,udopmaruka v BbramcanTENbHAS TEXHUKA'),
rexuosioruii HoBocubupckoro ro- tema pabotsl ,,Pazpaborka Mojy/isi u3BjIedYeHUHA
CyJapCTBEHHOI'O YHUBEPCUTETA B I/IHd)OpMaLH/H/I n3 TEKCTOB HOBOCTHBLIX CBOJOK Ha
2014 romy. Tewmoit qunyioma ObLIa  pycckoM s3bike . PaboTa ObLiia BBRITIOJTHEHA B PaM-
,3aluinenHas 6a3a ganubiX. Pe- kKax coBMmecTHO# paborbl koMmmanuii ,, Mccaenosa-
AJM3ALNAA COXPAHAIOMIEro mopsa- Teabckue cucreMbl u ,,Curnarek”. C 2016 roma
qmok mmdgposanus. BepostaocT- paboraer B AO ,, Cheprex”.
=B BapuanT“. Pabora 6bL1a BBITTOTHEHA BO BpEMST Krutikov Nikita Olegovich received
palboThl B HayIHO-MCCJIE0BATENBCKON abopaTo-  his bachelor degree in faculty of information




84

Hpuraadnvie uHBOPMAUUOHHBIE METHOAORUL

technology from Novosibirsk State University
(2014). Subject of diploma was ,The protected
database. Realization of the order—keep
encryption. A probabilistic approach®. This
scientific work was written at the time of
working in the laboratory Parallels NSU. Krutikov
Nikita received his master degree in Computer
Science at 2016. Subject of master dissertation
was ,,Development of the module of extraction
of information from texts of news reports in
Russian.“ This scientific work was written within
collaboration of the company ,research systems®
and ,signatec”. Krutikov Nikita works in company
»Sberbank-Technology“ from 2016.

Hukura Ilomaxkos momy-
YnJI CTEIICHb MarucCTpa 1o Crenm-
amprocTn 09.04.01 (Madopmarn-
Ka 1 BbIYUCJINTE/IbHAA TeXHI/IKa)
Horocubupckoro rocymapcrsen-
Horo yuuBepcuTera B 2016 TO-
ay. C 2014 roga paboran B 0bia-
ctu nporpammuposanusd. C 2014
mo 2015 rox paboras B KOMITA-
Huu , MlcesreoBaTeIbCKue CUCTEMBI, TJle TPUHU-
MaJj ydactue B pabore Hal KOMAHIHBIM ITPOEK-
TOM ,,Pazpaborka aHaIUTUYIECKOTO IPOTPAMMHOTO
KOMILTIEKCA TTOTOKOBOH 00pabOTKM JaHHBIX B TeJIe-
KOMMYHUKAITHOHHBIX CETSX C IeJIbI0 0beciiederust

nHGOPMAIIMOHHOH 0e30MacHOCTH", BBITIOJTHEHHOM
npu noanepxkke MunoOpHaykn P®.

Nikita Podakov received his M.S. degree
in Computer Science from the National Research
University of Novosibirsk (2016). From 2014
he had a job in software industry. From 2014
to 2015 he work in ,Issledovatelskie systemi“
organization and participated in the work on a
team project ,,Development of the information
extraction system from texts in Russian for subject
domain Criminalistics“ that was carried out with
financial support from the Ministry of Education.

Kunnakosa Banepusa An-
JApeeBHA OKOHYMIA ['yMaHUTAP-
uelil bakynprer HoBocubupcko-
r0 TOCYJAPCTBEHHOTO YHUBEPCH-
rera B 2015 romy. C 2014 mo
2015 romer pabortasia B KOMITA-
HUU ,, DKCTAcoMT” TUHIBUCTOM U
y9acTBOBAIA B Pa3zpabOTKe CH-
CTeMbl U3BJIEIEHUsT HH(MOPMATIAT
"3 TEKCTOB HOBOCTHBIX CBOJIOK Ha PYCCKOM A3BIKE.

Zhilyakova Valeria Andreevna received
her M.S. degree in humanitarian faculty from
Novosibirsk State University (2015). From 2014 to
2015 she worked in the company ,, Fxpasoft“ as the
linguist and she participated in development of the
information extraction system from texts of news
reports in Russian.

Lama nocmynaenus — 02.06.2016



