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ABTOMaTn4yecKoe nsBnevyeHme TepMUHOB U3
KONJMeKuMn TeKCToB npeamMmeTHou obnactu ¢
nomMmouwbio Bukuneauu

H.A. Acmpaxanyee <astrakhantsev@ispras.ru>
HCII PAH, 109004, Poccus, e. Mocksa, yn. A. Conxcenuysina, oom 25

AHHOTanus. ABTOMaTHYECKOE U3BJICUCHUE TEPMUHOB SIBISIETCS Ba)KHOM 3amaveil BO MHOTHX
MIPUIIOKEHUSIX, CBA3aHHBIX C 00pabOTKOM TEKCTOB NpeaMeTHOM obnacTu. B HacTosiee Bpems
CYIIECTBYEeT MHOMKECTBO METOJIOB H3BIECYEHHS TEPMHUHOB, OJHAKO OHU HEJOCTATOYHO
TIOJTHBIM 00pa30M MCIOIB3YIOT BHEIIHHE PECYPChI, B YACTHOCTH — WHTEPHET-IHLUKIONEIHIO
Buxkunenust. Kpome Toro, CyIecTByIOIHE METOAbI CUIBHO 3aBUCAT OT SI3bIKAa U IMPEIMETHOM
o0nacT BXONHOM KOJUIGKIMH TEKCTOB. B maHHOH paboTe mpeaiararoTcsi IBa HOBBIX
npu3Haka: «BeposSTHOCTH OBITH THIEPCCHUIKOI» — HOPMAalIM30BaHHAS YacTOTa, C KOTOPOI
KaHIUIaT B TEPMUHBI SBJISETCS TUIEPCCHUIKONM B cTaTbsix Buxumemum; u «bmmsocts k
KIIFOYEBEIM KOHIETITAM» — CpefHee apu(MeTHIeCKoe 3HaUCHHI CeMaHTHIECKOH OJIM30CTH K
KJIFOYEBBIM IOHSTHSM 3aJaHHOM NpeIMeTHOH o0JiacTH, OmpenessieMbIM aBTOMAaTHYECKH Ha
OCHOBE BXOJHOH KOJUIEKIMHM TEKCTOB IIpeAMeTHOH obmactu. Taike B JaHHOW paboTe
MIPe/araeTcsi HOBBIM ABTOMATHYECKMH METOJA U3BJICUCHUS] TEPMHHOB, OCHOBAaHHBIM Ha
aJITOPUTME YAaCTUYHOro 00yueHHUs U He TpeOyloluii pa3MeueHHbIX AaHHBIX. Cxema mMeToza
cocrout B m3BiedeHun ayqmmx 100-300 xaHauIATOB, MPUCYTCTBYIOIIMX B Bukumennu, c
TIOMOIIBIO CHEIHATFHOTO METOAA M MOCIEIYIOIEM HCHOIB30BAaHUU ITHUX KaHAWAATOB KaK
TIOJIOKUTENILHEIX IPHMEPOB JUIS TTOCTPOCHUS MOJENU alropuTMa OOydYeHHs Ha OCHOBE
MOJIOKUTENIBHEIX M HEpa3MEUYEeHHBIX mpuMepoB. IIpoBeneHHOE HKCIEpHMEHTAIBHOE
HCCJIEOBaHNE Ha 4YETBIPEX MPEIMETHBIX 00JacTiaX (HACTOJNBHBIE WIpPHI, OMOMEIMIMHA,
nHpopMaTHKa, CENBCKOE XO3MHCTBO)  IIOKAa3bIBAlOT ~ 3HAYUTENBHOE  IPEBOCXOJCTBO
MIPETOKEHHOTO METOIa M €r0 He3aBUCHMOCTh OT MPEeIMETHOH 00JIacTH: CPEeAHssl TOUHOCTh
Bo3pocia Ha 5-17% 1o cpaBHEHHIO C TydIIUM U3 CYLIECTBYIOIIUX METOAOB IJIsi KOHKPETHOTO
Habopa TaHHBIX.

Kiaw4eBble cJIOBa: W3BJICUCHUC TEPMHUHOJIOTUH; BPIKI/IHGZ[PIH; 06yqe}me Ha OCHOBC
TOJIOKUTEJIBHBIX U HEPA3MECUCHHBIX MTPUMEPOB.

1. BgedeHue

ABTOMAaTHYECKOEC U3BJICUCHHE TEPMHUHOB, TO €CTh CJIIOB H CIOBOCOYCTAHUH,
0003HAYAIOIMNX ONpPEACTICHHbIC MOHITHS 3aJaHHOI PEIMETHOH 00IaCTH, SABISETCS
BXHBIM JTAallOM BO MHOTHX 3a/Jadyax, CBS3aHHBIX C OOpabOTKOW TEKCTOB
npeaMeTHoil obmactu. K TakuMm 3agadaM OTHOCATCS, HalpuUMep, TOCTPOEHUE H
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oboraiieHue rioccapueB, Te3aypycoB WM oHToinoruii [1], mH]popmMannoHHbIH
nouck [2], usBieyenue wuHpopMmauuu [3], kmaccupuKaLUs U KiIacTepHU3alus
JIOKyMEHTOB [4] 1 T. 1.

K Hacrosimiemy BpeMeHHM pa3pabOTaHO MHOXKECTBO METOJIOB aBTOMAaTHYECKOI'O
H3BJICUCHUA TEPMUHOB, OJJTHAKO, KaK U BO MHOTHUX APYTUX 3aJadax aBTOMATHYECKOM
00pabOTKH TEKCTOB, OOJBIIAS YAaCTh METOJOB CYIIECCTBCHHO 3aBHCHUT OT SI3BIKA H
MPEIMETHON 00JaCTH BXOIHBIX TEKCTOB, YTO €CTECTBEHHBIM O0pa3oM CyKaeT
MPaKTHYECKYIO0 TPUMEHIMOCTh METO/IA.

Kpome TOro, HCTOYHMKOM JaHHBIX B OOJNBIIMHCTBE METOAOB SIBIIACTCS
HCKITFOYUTENIFHO KOJUICKIIUS TEKCTOBBIX JOKYMEHTOB TIPEAMETHOH 001acTu.
HekoTopeie MeTOmbI TakKe HCIIONB3YIOT BHEITHHE PECYPCHI, TaKhe KaK KOopIryca
TEKCTOB [PYTHX NpPEIMETHBHIX 00JacTel, MOWCKOBBIE MAIIWHBI WIH OHTOJIOTHUH,
CO3/IaHHBIE IKCIIEPTaMH, OJTHAKO BCE 3TH PECYPCHI 00JIalaeT CBOMMH HEIOCTATKAMI.
Tak, BHEIIHHE TEKCTOBBIE IOKYMEHTHI, B TOM 4HCJIEC HAaWJCHHBIC ITOMCKOBBEIMH
MalllMHAMH, JIIICHB CTPYKTYPHl W TO3BOJSIFOT  HCIIONB30BaTh  TOJBKO
CTaTUCTHYECKYI0O HH(OPMAIMIO O BCTPEYAEMOCTH CJIOB M CJIOBOCOYETAHHHA BHE
paccMaTpruBaeMOl TMPeIMETHOH 0071acTH; WCHOJIh30BAHHE CHEIHATH3HPOBAHHBIX
OHTOJIOTHH, Hampumep ['eHHOW oOHTOJOTHM [5], MPaKTUYECKH HCKIIOYAeT
BO3MOKHOCTH IIEPEHOCa METO/Ia Ha APYTHE MPEIMETHBIE 00JIaCTH; YHUBEPCAIbHBIC
onrosiorun, Hanpumep WordNet [6] wiu PyTe3 [7], obnamaroT manbiM 0ObeMOM
(nopstmka 100-150 ThIC. TEPMHHOB) M TOKPHIBAIOT JIKIIb CaMble OOIIUE MOHATHS
NpeJMETHBIX 00JacTei.

Yka3zaHHBIX HEI0CTAaTKOB JIMIIICHAa MHOT'OA3bIYHAasA HWHTCPHET-OHIUKIIOTIEC AU
Buxunemus'. Oua COJICPIKUT CTPYKTYPHYIO MH(OPMAIMIO B BHJE COOTBETCTBHS
cTaTtey IMOHATHIM PpCajlbHOTO MHpA, a TAKKE B BUJC THIIEPCCHIIOK MEXKIY CTAaTbsIMMU,
Buknnenus eeTHEBHO IIONOJHIETCST COOOIIECTBOM MOJIb30Barenel, obiagaer
OYeHb OOJIBIIMM pa3MepoM (aHTIHMICKAs BEepCHsl HACUWTHIBaeT Oojee 4.5 MIH.
cTarei) M coueTaeT B ce0e YHNBEPCAILHOCTh M IIPEIMETHYIO CIIEU(PUIHOCTD.

3a mocnemHUe TOIBl MOSBWIOCH HECKOJNBKO METOJOB H3BJICUCHUS TCPMHHOB Ha
OCHOBe Bukumemuw, oOIHAKO B KayeCTBE BO3MOXHBIX TEPMHUHOB OHH
paccMaTpUBAIOT TOJNBKO Ha3BaHMA cTaTell BUKUIennu, 4To 3aBE€IOMO OTPaHUIHNBACT
TOJTHOTY W3BJICUCHHUS TEPMHHOB (Hampumep, mnpeamerHas obmactes «Cembckoe
XO03sICTBOY» TOKpBIBaeTca Bukumnenneit Tomsko Ha 50% [8]).

B nanHoOI#T paboTe mpeuiaraeTcs aBTOMAaTHUSCKUN METO N3BJICUSHHUS TEPMUHOB H3
KOJUIEKITUHM TEKCTOB C HCIIOJH30BaHWEM BukuIlennn, He OrpaHUYHMBAIOUINA HAOOP
BO3MOYKHBIX TEPMUHOB U HE 3aBUCSIIUI OT MIPEIMETHON 00IaCTH U S3bIKA.

JaHHas cTaThs yCTpOEHa CieAyrommmM obOpa3zoM. CIemyromuil pasmen MOCBSIIEH
0030py CYIIECTBYIOIINX METOJOB W3BIICUEHHs] TepMUHOB. Pazmen 3 mpencraBiser
HOBBIII METOJ W3BIICYCHUS TEPMHHOB Ha OCHOBe Bukwmenmu. B pasmeme 4
OIHCBHIBAETCSl TPOBEACHHOE SKCIEPUMEHTAIBHOE HCCIeNoBaHKEe. B 3akimroueHnn
MOJIBOJIATCSI UTOTH PabOTHI U IPEeAIaraloTCsl HalpaBJIeHNs OyAyIINX UCCIIETOBAHHUM.

"http://wikipedia.org
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2. 0630p cywecmeayrouw,ux pabom

MeToas! H3BICUECHUS TEPMHUHOB, KaK IMPaBHUJIIO, COCTOAT U3 TPEX MOCICAOBATECIIbHBIX
OTaIlOB:

e CoOop kaHANAATOB: (PHUIBTPAINS CJIOB M CIIOBOCOYETAHUH, H3BICUCHHBIX
13 KOJUICKIIMU IOKYMEHTOB, 110 CTAaTUCTHYECKUM W JIMHTBUCTHYECKUM
KPUTEPHSIM.

L4 HOIIC‘leT MPU3HAKOB: IICPEBO KAXKXIAOI0 KaHAuaaTa B BEKTOP
MIPU3HAKOBOT'O IPOCTPAHCTBA.

¢ BbiBoa Ha 0CHOBe NPU3HAKOB: KJIaCCHU(DUKAIIUS KAaHIUIATOB HA TEPMHHBI
Y HE TSPMUHBI JIHOO COPTUPOBKA BCEX KAHIUIATOB IO BEPOATHOCTH OBITh
TEPMUHOM U B3STHE 3apaHEe OMpPEeIeTICHHOTO YHCIa KaHAU/IaTOB.

2.1 C6op kaHgnaaToB

Meronpl cOopa KaHAWAATOB TAKKe COCTOST M3 HECKOJNBKUX HiaroB. Ha mepBom
HIare NPUMEHSIOTCS JIMHIBUCTUUECKHE (DMIIBTPBI, LIEJIb KOTOPBIX — OCTABUTh TOJILKO
CYIIECTBHUTENbHBIE W HMEHHBIE TPYNIBl, TO €CTh CJIOBOCOYETAHUS C
CYIIECTBUTENIbHBIM B pOJM TJaBHOro cijoB. Jlis 3TOro  mpuMeHsercs
MIOBEPXHOCTHBIM CHHTakcnyeckuii pazoop (shallow parsing, chunking) wmm
¢unpTpanus N-rpamum 1o mabaoHaM 4acTell pedn.

Ha nocnenyronux marax c6opa KaHAXAATOB € LENbIO CHIKSHUS IIyMa
MPOU3BOANTCS NONOJHHUTENbHAS (GHIBTPALUS M0 YACTOTE JIMOO COJCPIKAHHIO CTOII-
CJIOB M3 3apaHee COCTaBJICHHOTO CITHCKA.

2.2 [Mpn3Haku ana u3BrneYeHns TepMUHOB

[Nonasnsromiee GONBIIMHCTBO MPU3HAKOB AJISI MU3BJICUSHUS] TEPMHUHOB OCHOBAHO Ha
YacTOTE BXOXKICHUS KaHAUIATOB B PAacCMAaTPUBACMYIO KOJIEKIHIO TEKCTOBBIX
nokymeHToB. K takoBbiM oTHOCsTCs1, Hanpumep, TF-IDF [9], LexicalCohesion [10],
CValue [11], DomainConsensus [12], cratuctuueckue Kputepun CThIOACHTA
(TTest) u norapudmuueckoro npasnononodusi (Loglikelihood) [9], meronsl Ha
OCHOBe TeMmaruueckux wmozenei [13]. HekoTopble npu3HaKku TakkKe YUUTHIBAIOT
KOHTEKCT BxokaeHui, Hanpumep NCValue [14] u Domain Model [15]. B mpyrux
MIPU3HAKaX HCIOJIB3YETCSl 4YacTOTa BXOXIEHHH BO BHEIIHIOIO  KOJUIEKIHIO
JOKyMEHTOB, HE MpPUHAUISKAIIYI0 KakoW-mOo  mpeaMeTHOW  obsactu:
Weirdness [16], DomainRelevance [17], Relevance [18].

2.3 BbiBOA Ha OCHOBE NMPU3HAKOB

Ha panHOM sTame, B cilydyae KCIOJIb30BAHUSA HECKOJIBKUX MPU3HAKOB, BO3HHUKAET
3a/1a4a mpeoOpa3oBaHusl BEKTOpa MPU3HAKOB B YMCIIO, TOKA3BIBAIOIIECE YBEPEHHOCTD
METOJa B TOM, YTO JAHHBIA KaHAWUAAT SBISIETCS TEPMHHOM.

Haubonee mpocTeiM criocoOoM sIBISIETCS JTHUHEWHAs KOMOWHAIWS, NPUMCHsSEMasl,
Harpumep, B metoje TermExtractor [17].
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B pabore [19] npemnaraercss METO Ha OCHOBE aJIrOPUTMa TOJIOCOBAHUS:

n
V(t)= Z;

o (i (1)
re ¢ — KaHAWJaT B TEPMHHBI, 7 — KOJMWYECTBO MPHU3HAKOB, r(fi(?1)) — mo3uuus
KaHAWIaTa ! CPeau BCeX KaHAWIATOB, OTCOPTHPOBAHHBIX IO 3HAYEHUIO MPH3HAKA
fi(t). HdauHblii MeTOJ HE TpeOyeT HOPMAM3alliM TMPHU3HAKOB W IOKa3bIBACT B
CpelHeM JIydilue pe3yabTaTsl [19].
IIpn Hanmuumm pa3sMeUeHHBIX JAHHBIX CTAHOBHUTCS BO3MOXXHBIM IPHMEHATH
AJITOPUTMBI MAIIMHHOTO 00yuYeHHUs ¢ yuureneM, B uacTHoctd AdaBoost [20], Ripper
[21], mammny onopHbix BekTopoB (SVM) [22]. Kak 0buto nmokazano B padote [23],
KJaccu(PUKaTOPhl HA OCHOBE MAIIMHHOIO OOYYEHHS JOCTHraloT JydIlned cpemHei
TOYHOCTH.

3. Memo0 u3enevyeHusi mepMuHO8 Ha ocHoee Bukuneduu

B JaHHOM  pa3aciie OIIMCBIBAKOTCA HOBBIC  TIPU3HAKU, OCHOBAHHBIC Ha
HCIIOJIb30BaHUU I/IH(l)OpMaHI/II/I BI/IKI/IHCZ[I/II/I, a Tak)Ke HOBBII MCTOA, HpI/IMCHHIOHII/Iﬁ
AJITOPUTM O6y‘-I€HI/I$I Ha OCHOBC MOJIOKUTECIbHBIX U HEPA3MEYCHHBIX IPUMEPOB.

3.1 NpusHakn Ha ocHoBe Bukuneauu

[pusnak «Beposmuocms bdvims cunepccovlikoti» (LinkProb) mpencrasiser coOoit
HOPMAJIM30BaHHYIO 4YacTOTy, C KOTOPOM KaHAWIAT B TEPMHHBI SIBISIETCS
THIIEPCCHUIKOM B CTaThsX Bukurennu. 3HaueHHe 3TOro nmpu3Haka Oyzmer ONM3Ko K
HYJIIO JUTS CJIOB M CIIOBOCOUYETAHUH, SBISIFOIIUXCS YaCTBIO0 OOIIEeH JIEKCHKH, TO €CTh
HE TIPUHAICKANMNX Kakoi-mmbo mpenMmerHo obmactu. Takum  oOpazom,
MOTHUBAIMS WCIONB30BaHUS ITOTO TMPH3HAKA 3aKI0YaeTcs B (MIBTPAIlUN TaKUX
CIIOB M CIIOBOCOYETAHWH, IOCKOJBKY OHH, CKOpEe BCEero, He MPHHAMISKAT U K
NpeaMeTHOW o0jacTh, OIS KOTOPOW W3BIEKAloTCsl TepMHHBL. CTOHWT Takxke
OTMETHTh, YTO [aHHBI TPH3HAK HCIONB3YeTCS B METOAAX Ppa3pelIeHHs
JIEKCUYECKON MHOTO3HAYHOCTH [24].

Hamnpumep, cnoBocoderanne Last card (mocneansist kapta) BcTpedaercs 332 pasza B
CTaThax Bukurennu u Bcero numb 4 pa3a B BHJE T'MIIEPCCHUIKH (HAa CTAaTHIO IPO
KapTOYHYI0 Wrpy C OJHOMMEHHBIM Ha3BaHMEM). TakuM o00pa3oM, 3Ha4YeHUE
npusHaka coctaBuT 0.012 1 pu nMpounx paBHBIX JaHHOE CJIOBOCOYETaHHE HE OyneT
OTHECEHO K TEpMHUHAM.

[Mpusnak «buusocmv Kk  Kaouesvim  kouyenmam» (KeyRel) ocHoBaH Ha
CEMaHTHUYECKOM OJIM30CTH K KIIOYCBBIM MOHATHAM 33JJaHHOM MPEIMETHOW 00JIaCTH
Y BBIUHUCIISIETCS 1O (hOpMyJIe:

KeyRel(t) = maxl

sim(c, k.
ceC(t) n pa ( i l)
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rjae ¢t — kauauaat B TepMunsbl; C(?) — BO3MOXKHBIE KOHIIENTHI KaHIUAATa, TO €CTh BCE
cTaTbu Bukumeauu ¢ Ha3BaHMEM, COBHAJAIOMIMM C t C TOYHOCTBIO [0
JeMMaTH3aluy; k; — KJIIOYEBble KOHIENTHl IPEIMETHOH 00JacTH, T.e. CTaTbu
Bukunenuu, onuceiBatoiiye Haudosee BaKHbIE TIOHATHS I NPEAMETHON 00J1acTy;
sim(c,k) — GQYHKIHS CEeMAHTUYECKOH OJM30CTH, ONpeAeTCHHAs i JTH00H mapsl
KOHIIETITOB M MMeromIas 3HadeHns ot 0 go 1: gyem Ommxe 3HaueHwe QyHKIWH K 1,
TeM OoJIBIIIe O0IIIEro MeXIy KOHIIEITaMH.

3HavyeHNe 3TOro INpu3HaKa OyJaeT OJM3KO K HYJIO ISl CJIOB M CIOBOCOYETAHMH,
0003HAYAIOMNX TTOHATHSA, JAJICKUE TI0 CMBICITY OT KITFOYEBBIX IMOHATHN MPEIMETHOM
obmactu. JlaHHBIH TPU3HAK TaKKe UCIONB3YeTCS B METOAAX pa3pelieHHs
JIEKCHYECKON MHOTO3HAYHOCTH [25].

CemaHTHYeCKas OMU30CTH BBIYHCISIETCS C TIOMOIIBIO cHCTeMBI Tekcteppa [24], B
KOTOpPOH MCHOJB3yeTCsl B3BElIEHHbIN anroputM Maiica. KitoueBble KOHUENTHI ISt
MPEIMETHON 00JacTH  ONpPENeNsIIOTCS Ha OCHOBE KIIOYEBBIX  KOHIIETITOB,
M3BIICYEHHBIX U1 KaXIOTO0 IOKYMEHTa W3 3aJaHHON KOJUICKIIUH: U Ka)XIOTO
KITFOYEBOTO KOHIIETITA MOICYUTHIBACTCS, BO CKOJIBKUX JOKYMEHTaX OH ObUI BEIOpaH
KIIIOYEBBIM, M OTOHMpaeTcs 3 HamOosee yacThiX. JIjii M3BJICYEHUS KIFOYCBBIX
KOHLIENTOB M3 JIOKyMeHTa wucnonbdyercss meron KPMiner [26], peanuzanus
KOTOPOTO TaKXe B35Ta U3 CUCTEMBI Tekcreppa.

PaccMorpum B KadecTBe mpuMepa Bce TO JKe cioBocoueranue Last card
NPUMEHUTENBFHO K mnpenMmetHoit obmactu «HacronpHbie urpey. Jlomyctum, wu3
KOJUJICKIIUM TCKCTOB IIPO HACTOJIbHBIC HWI'PbI 6])1.]'[1/1 H3BJICUCHBI CJICAYIOIIUE
KIIIOYEBBIE KOHIIETITHL:

e Board game (cobcTBenno, HactonpHas urpa)
e Card game (Kaprounas urpa)

e Hasbro Inc. (Komnanus, 3aHuMaro1asicsi IpOM3BOJCTBOM UIPYILIEK U
HACTOJIBHBIX UIP)

Kak yxe ynmomuHanoch Bbllle, B Bukuneauu cymectByer crarbsi Last card mpo
OJHOMMEHHYIO WIPYy; 3HAa4Y€HHsS CEMaHTHYECKOW OJIM30CTH 3TOr0 KOHIIENTa C
ykazaHHbiMU B crnucke coctaBisior 0.001, 0.037 u 0, coorBercTBeHHO. Takum
oOpa3oM, 3HaueHue npusHaka cocrasisier 0.0127. B To xe Bpems Uil TepMHHA
Gene (I'en) cemanTiueckas GJIM30CTh K YKa3aHHBIM KOHILENITaM OyJeT paBHA HYJIO
U, TakuM oOpa3oM, TepMuH Last card sBnsercsa Oojee BEpOATHBIM TEPMHUHOM
npeaMeTHOH obacTn «HacTosbHBIE UTPED» C TOUKU 3pEHUs NpH3HaKa «bausocTs K
KITFOUEBBIM KOHLIETITAM.

3.2 NMopxon Ha OCHOBE YaCTUYHOro OobyYeHus

Wnest meToma ocHOBaHA Ha HAONIONEHHUH, YTO HEOOINBIIAs BEPXHAA YacTh CITHUCKA
KaHJUIATOB, TIIONyYEeHHBIX C TIOMOIIBI0 MHOTHUX CYIICCTBYIOIIMX METOOB
W3BIICYCHUS TEPMHUHOB, TIPEACTABISIET CcO0OW B OCHOBHOM JIEHCTBHTENBHO
MIPaBHIIBHO ONPEAEICHHBIE TEPMUHBI, KOTOPHIE MOTYT PacCMaTpPUBATHCS B KA4EeCTBE
o0yJaromux [OaHHBIX MU W3BJICUCHHS OCTaJIbHBIX TepMUHOB. Kpome Toro,
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NnoKpbITHe Bukuneauu i OOJBUIMHCTBA IMPEAMETHBIX O0JACTEeH MO3BOJSET C
MOMOMIBIO TIPOCTHIX METOJIOB HAHTH HEOOJIBIIOE YNCIIO IIPABUIIbHBIX TEPMHHOB.
bonee TouyHO, cxema wmeToga coctouT B ompenenenuu Jgydmux  100-300
KaH/IM/IaTOB, NIPUCYTCTBYIOUIMX B BHKMIENUH, C TOMOIIBIO CIIEHAIBHOIO METOa
M3BJICYECHHUS] TEPMHHOB M HCIIOJIb30BAHMH 3THUX KaHIUJATOB KaK IOJIOKUTEIbHBIX
NPUMEPOB Il IIOCTPOCHUS MOJEIM aJIropuTMa oOydeHHS Ha OCHOBE
MOJIOKUTEIBHBIX M Hepa3MeueHHBIX npumMepoB (Positive-unlabeled learning, PU-
learning) — wacTHOTO ciIydas alropuTMa yacTUuHoro oOydenus (Semi-supervised
learning). B manHOM ciydae Hepa3MEUCHHBIMHU MPHUMEPAMH CITY’KAaT BCE OCTAIBHEIC
KaHJUIAThl B TEPMUHBL

3.21 MeTopa naBneYeHnA NONOXUTENbHbLIX MPUMepPoB

B nanHoit pabote ucnonb3yercsi coocTBeHHbIH MeTox ModBasic B kauecTBe MeToza
M3BJICUEHHs KaHIUIATOB /I Tocienytoniero o0ydyenus. ModBasic npencrasisier
coboii  Momumdmkanmuio MeTona Basic, SABIAIOIIErocs  4YacTbIO  MeToda
DomainModel [15] u, B CBOIO  Ouepenp, MomupUKaIed  IIIPOKO
pacmpoctpanenHoro Meroga CValue [11]. Meron Basic Beraucnsercs mo gopmyie:

b(1) =||log f (1) + e,

rJie { — KaHAWaT B TEPMUHBL, |f| - JUIMHA KaHAWAATA £, f(?) — yacToTa BXOXK/ICHUH ¢ B
KOJUJICKIIMH TEKCTOB, €; — KOJINYECTBO KAHIUIATOB, 00OhEMITIONINX KaHIUAATA .
Meron Basic npenHa3HadyeH AJsl U3BJICUEHHST «CpeqHe-Crelu(DUUHbIX» TEePMUHOB,
TO €CTh TEPMHHOB, OMNNCHIBAIOIINE PACHPOCTPAHEHHBIC TIOHATHA 3aJaHHOI
MPEeIMETHOW 00JacTH, HampuMmep, «KOJOoAa KapT» MOXHO Ha3BaTh CpEIHE-
crieuupUIHBIM TEPMUHOM JUIs IPEAMETHOI obnactu «HacTonbHbie HIpBI».

B metome ModBasic ucmone3yercs Ta ke ¢opMmyna, OJHAKO BMECTO 4YHCIa
00BEMITIONINX KAaHAUIATOB €, 0003HAYACT KOJUYCCTBO KAHIUIATOB, COACPIKAIIUXCS
B JIAHHOM KaHaujate f. JIerko 3aMeTuTh, YTO MAHHBIH METOJ| MPEIIoYHTaeT Oojee
crienudUYHbIe TEPMHHBI, YeM MeTox Basic, Hampumep TEPMHUHBI «IIOJHAsI KOJIOJa
KapT» WK «COKpAIIeHHAasI KOJIO/a KapT.

KpOMe TOT0, KaKk 6]:.1.]'10 OTMCYCHO BBIIIC B OIIMCAHWM IOAXOJa, B LECIAX CHUXCHUSA
HIymMa MPOM3BOAMUTCS (QHIBTPAlMs [0 HAJMYMI0O TEPMUHA B HAa3BaHUSIX CTaTel
Bukuneauu.

3.2.2 Anroputm OOy4YeHMA Ha OCHOBE MNOJIOXKUTENbHbLIX U
Hepa3MeyYeHHbIX NpuMepoB

K Hacrosimiemy BpeMEHH pa3pa0OTaHO MHOXECTBO AJITOPHUTMOB OOYydYCHHS Ha
OCHOBC IMIOJIOKUTEIbHBIX W HEPa3MCUCHHBIX MPUMEPOB; B JaHHOH paboTe
paccMmoTpeHsl  cieAyromme — anroputmbl:  Traditional PU  learning [27],
GradualReduction [28], Spy-EM [29] u PairwiseRanking SVM [30].

B kayectBe mpu3HAKOB Ui OOYYEHHS HCIOJIb30BAIUCH «BeposiTHOCTH OBITH
THIIEPCCHUIKOI, «BIM30CTh K KITIOYEBBIM KOHIENTaM», Relevance u DomainModel.

12
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4. dkcnepumMeHmMbI

W3BnedeHne TEPMHHOB W3  KOJUIEKIMM TEKCTOB TPEAMETHOH  oOmacTu
HOJpa3yMeBaeT CIEAYIOIIYI0 METOJOJOTHI0O OLIEHKHM KadecTBa: Uil BXOJHOM
KOJUJICKIIMU TEKCTOB (DOPMHUPYETCs STAIOHHOE MHOXKECTBO TEPMHHOB, C KOTOPBIM U
CPaBHHUBACTCS Pe3yJbTaT PabOThl CHCTEMbl H3BJCUCHHUS TCPMHHOB C IMOMOIIBIO
CTAaHAAPTHBIX METPUK TMOJHOTHl, TOYHOCTH U cpeaHedl TouHoctu. Cremyer
OTMETUTh, YTO HA TPAKTUKE 3a4acTyl0 HEBO3MOXHO IOJYYUTh 3TaJIOHHOE
MHO>€ECTBO TEPMUHOB, B TOUHOCTH COOTBETCTBYIOLIEE KOJUIEKIIMH TEKCTOB. B Takux
CIIydasix TOYHOCTH U TIOJTHOTA OIIEHUBAIOTCSI MTPUOIMKECHHO.

Janee B 3TOM pasjiene OIMUCHIBAIOTCS WCHOJIBb3yeMble Ha0OPHI TAHHBIX, METOJIMKA
TECTUPOBAHUS U PE3yIbTaThl TECTUPOBAHMUS.

4.1 Ha6bopbl AaHHbIX

K coxanenuto, B Hacrosmiee BpeMsl HET OOIIENPUHATOrO HabOpa MaHHBIX IS
TECTUPOBAHHSI METOJIOB W3BJICUEHHsI TEPMUHOB. MHOTHE HA0OPHI JaHHBIX U METOBI
obyamaroT crennuKoi, HE TO3BOJAIOUICH NPOBOJUTH TECTHPOBAHMS B APYIUX
paboTax; B HEKOTOPBIX CIIydasix HAOOPHI JaHHBIX HE MOTYT PaclpoCTPaHITHCS M3-3a
HapyLICHUs] HHTEJJIEKTyalbHBIX MPaB.

B paborte [15] mpoBoamiiocs TeCTUpOBaHHE HA TPEX OTKPBITHIX HaOOpaxX NaHHBIX:
GENIA [31], Krapivin [32] u FAO [33].

GENIA MOXHO Ha3BaTh OJHHM M3 HauOoJiee IOMYJISIPHBIX HAaOOPOB JIAHHBIX; OH
mpencTaBinser cobor  komreknmioo w3 2000  pa3MedeHHBIX  JOKYMEHTOB
OMOMENIIMHCKON TEMaTHKH.

FAO cocroutr u3 780 pa3MeueHHBIX BpY4YHyH OT4eTOB [IpOoJOBONBCTBEHHOH U
cenbckoxo3siictBenHo opranmanud OOH (Food and Agriculture Organization).
Krapivin npezacrasnsier co6oit 2304 Hay4HbIE CTaThbH 110 MH(POPMATHKE; B Ka4eCTBE
STaJOHHOTO MHOXXECTBA TEPMHHOB HCIIOJIB3YIOTCS KIIIOUYEBBIE CIIOBA, BBIJEIICHHBIE
aBTopamu ctareil. [Ipu TecTHpoBaHWM B AaHHOW paboTe K ATOMY MHOXECTBY OBLI
no0aBiIeH  ClIOBaph  NpeaMETHOH  obmact  «BeumcnuTenbHas — TEXHHKA»
(Computing), ucroTs30BaHHBINA B Ka4eCcTBe dTaoHa B cucteMe Protodog [34].
Kpome TOro, mmsi TecTMpOBaHHUs TakKe MHCIONB30BaJica Habop maHHBIX Board
game [35] — xomekust 3 1300 JOKyMEHTOB — OTIMCAaHHUH U PEIEH3UH HACTOIBHBIX
urp. 35 JOKyMEHTOB ObIIM pa3ME4yeHbl BPYYHYIO, M JUIS TECTUPOBAHUS
HCIIOJIB30BATUCh TOJIBKO TEPMHHBI, HMEIOIIUE XOTS OBl OIHO BXOXKICHUE B
pa3MedeHHbIE JOKYMEHTHI.

4.2 MeToauka TeCTUpOBaHMUA

KauecTBO OIIEHHBAIOCH C TOMOIIBIO CPEAHEH TOYHOCTH:

AvP(N) = ﬁ PG)(R(i) - R(i-1))
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rae N — oOliee KOJMYeCTBO OLICHUBAEMBIX KaHUIATOB, WM JUIMHA BEPXHEH 4acTh
CIHCKA OTCOPTHPOBAHHBIX KaHAWAATOB, P(7) — TOYHOCTD 11 I JTy4IINX KaHIWJaTOB,
R(i) — nonHOTA IS { Ty4IINX KaHIUAATOB. /laHHAs METPHKA MIMPOKO UCTIONb3YETCs
IPY OLICHKE KayecTBa W3BJICYECHHS TEPMHUHOB, IOCKOJIBKY ITO3BOJISAET YYHTHIBATH
TOYHOCTB JUIS BCEX CPE30B (PMHAIBHOTO CITMCKA TEPMHUHOB.

s nHabopa nannbix Board game uucno N paBasutock 500, ai1st ocTanbHbIX HA00OPOB
JanHbIx — 5000.

KanmunaTel 1711 BceX OLEHMBAEMBIX METOJIOB NPEACTABIsUIN c000it N-rpamMel (OT
1 o 4) ¢ ¢unbrpanmedl mo nrabiioHaM YacTed pedd M IO 4acToTe (IOpPOroBHIC
3HauyeHus A Board game u Genia — 2; gns Krapivin u FAO - 3).

B Meromax Ha OCHOBE NOJIOKHTENBHBIX W HEpa3MEUYECHHBIX IPUMEPOB YHCIIO
Jy4IIMX KaHAWAATOB, HCIIOJB3yeMbIX st oOydeHus, paBHsutock 100 s
Board game u 300 st ocTanbHEIX HAOOPOB JAHHBIX.

B kadecTBe mporpamMMHON peanM3aliH ITOPUTMOB JIOTUCTHYECKOW pEerpeccu,
Haunoro baiieca 1 MalIMHBI ONOPHBIX BEKTOPOB, JISKAIMX B OCHOBE METOIOB
Traditional, Gradual Reduction, Spy-EM u PairwiseRanking SVM, ucnons3oBanach
oubnmmorexa MammHHOTO 00ydeHus Weka [36]. [Ins peann3annuu MeTona Ha OCHOBE
TeMaTHuecKMX Mojeneit [13] Hcronp3oBancs OTKPHITBIA  (peiiMBOpK® s
MTOCTPOEHHUST MHOTOSI3BIKOBBIX ~ PETYJISIPU30BAHHBIX POOACTHBIX TEMAaTHYECKHX
MOJIENEN.

4.3 Pe3ynbTaTbl TECTUPOBaHUA

PesynbraTel mpeacraBieHsl B Tabn. 1. YuuTeIBas O4YeHb MEMJICHHYIO paboTy U
HU3KYyI0 3¢dexTnBHOCT anropurMma PairwiseRanking SVM Ha Habopax maHHBIX
Board game u Genia, 3TOT aJrOpUTM HE TECTHPOBAICS Ha OCTAIbHBIX Habopax
JTAaHHBIX.

Tabn. 1. Pesynomamsl mecmupogaHus

Board GENIA | Krapivin | FAO
game
Cywecmsyiowue memoowl
TermExtractor 0.35597 | 0.79171 | 0.35821 | 0.11126
CValue 0.36259 | 0.76916 | 0.41915 | 0.29431
Weirdness 0.30592 | 0.53960 | 0.29464 | 0.20923
DomainModel (DM) 0.36377 | 0.72815 | 0.42182 | 0.27956
Relevance 0.38854 | 0.55043 | 0.34864 | 0.27535
NovelTopicModel 0.34091 | 0.76585 | 0.10855 | 0.07801

Memoowl, npednazaemvie 8 danHol pabome

? https://github.com/ispras/tm
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LinkProb 0.41065 | 0.81170 | 0.18491 | 0.02362
KeyRel 0.56113 | 0.79691 | 0.21254 | 0.08250
Voting 0.46896 | 0.79963 | 0.33703 | 0.20577
(KeyRel+LinkProb+DM+Relevance)

Traditional PU 0.52806 | 0.84843 | 0.55675 | 0.36508
Spy-EM 0.49429 | 0.83089 | 0.47577 | 0.34436
PairwiseRanking SVM 0.30871 | 0.65465 - -
GradualReduction 0.56159 | 0.84843 | 0.55786 | 0.34775

Kak BHOHO W3 TaOIMIBI, METOJ HAa OCHOBE IIOJIOKHMTENBHBIX M HEPa3MEUEHHBIX
NPUMEPOB TIOKA3bIBACT JIy4INHE pe3yJbTaThl, U3 KOTOPHIX, B CBOK O4Yepelb,
myqmmM Ha 3 U3 4 HabopoB naHHEBIX sABJsieTcs anroput™ GradualReduction.

Crout ormetuTh, uyTo anroputM DomainModel, npogeMoHCTpHpOBaBIIMK OIHU W3
Ny4IINX T[OKa3aTelied Cpean CYIISCTBYIOIIMX METO/AOB, NpEeIHAa3HA4YeH I
U3BJICUCHUSI CPEIHE-CIECLIM(DIYHBIX TEPMHHOB, B TO BPeMs KaK OCTaIbHBIE METOIbI,
B TOM YHCIIe NIPEIIOKECHHBIH B HACTOALIEH paboTe, CTABUT LIEJIBI0 U3BICYCHHE BCEX
TEPMUHOB NIPEIMETHON 00IacTH.

5. 3aknro4yeHue

B nmannO#t paboTe OBLI MpeACTaBICH HOBBIA MOTHOCTHIO aBTOMATHYECKHHA METOI
U3BIICYCHUS TEPMHHOB W3 KOJUICKIIMM TEKCTOB MpPEeOMETHOW  o0xacTy,
HCHONB3YIONMA Bukumeanio u anropuT™M dacTWYHOTO oOydeHus. B wactHOCTH,
ObUTM TIPEIUTOKEHBI JIBa HOBBIX NPU3HAKA, HCIONB3YIOMMX Tpad CCBUIIOK
Bukuneaun, a Taxke CHEIUAIBHBIA MeToa Juis u3BiedeHus nydmmx 100-200
KaHIUAAaTOB B TEPMUHBI, CIIYKAIIMX B KaUYCCTBC IMOJIOKUTCIBHBIX NPHUMCEPOB IJIA
ajropurma O6y‘IeHl/I$I Ha OCHOBC IMOJIOKUTECIIbHBIX U HEPA3MEYCHHBIX IPUMEPOB.
OKCHEePUMEHTAIBHOE HCCJIEIOBAaHUE I[I0Ka3ajlo 3HAYUTENbHOE IPEBOCXOJICTBO
MPENJIOKEHHOTO METOJIa MO CPaBHEHHUIO C CYIIECTBYIOLIUMH: CPEAHSISI TOUHOCTh
BO3pocia Ha 5-16% (i pa3HbIX HAOOPOB JAHHBIX ).

Cpean OCHOBHBIX HamNpaBleHUH JAIbHEWIIUX WCCIECIOBAHUM CTOUT BBIIEIHUTH
npoBeieHHe OoJiee ICTANBHOM OICHKH Ka4eCTBa, B YACTHOCTH — OTOOpA MPU3HAKOB
U noabopa mapaMeTpoB airoputMoB. Kpome Toro, mnpexncrtaBiseT HHTEpeC
pa3paboTka METOJIOB, IMOBTOPSIOIIUX OOJiee OJHOIO pa3a OMHCAHHYIO CXEMY, TO
€CThb M3BJCUYCHHE JYYIIUX KAaHAUIATOB B TEPMHUHBI M HCIIOJIb30BAHHE HX KakK
MTOJIOKUTETHHBIX IPUMEPOB VIS MOCICTYFOIIETO 00YICHUS.
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Automatic term acquisition from domain-
specific text collection by using Wikipedia

N. Astrakhantsev <astrakhantsev@ispras.ru>
ISP RAS, 25 Alexander Solzhenitsyn Str., Moscow, 109004, Russian Federation

Abstract. Automatic term acquisition is an important task for many applications related to
domain-specific texts processing. At present there are many methods for automatic term
acquisition, but they are highly dependent on language and domain of input text collection.
Also these methods, in general, use domain-specific text collection only, while many external
resources are underutilized. We argue that one of the most promising external resources for
automatic term acquisition is the online encyclopedia Wikipedia. In this paper we propose
two new features: "Hyperlink probability" - normalized frequency showing how often the
candidate terms is a hyperlink in Wikipedia articles; and "Semantic relatedness to the domain
key concepts" - arithmetic mean of semantic relatedness to the key concepts of a given
domain; those key concepts are determined automatically on the basis of input domain-
specific text collection. In addition, we propose a new method for automatic term acquisition.
It is based on semi-supervised machine learning algorithm, but it does not require labeled
data. Outline of the method is to extract the best 100-300 candidates presented in Wikipedia
by using a special method for term acquisition, and then to use these candidates as positive
examples to construct a model for a classifier based on positive-unlabeled learning algorithm.
An experimental evaluation conducted for the four domains (board games, biomedicine,
computer science, agriculture) shows that the proposed method significantly outperforms
existed one and is domain-independent: the average precision is higher by 5-17% than that of
the best method for a particular data set.

Keywords: automatic term acquisition, automatic term recognition, Wikipedia, positive-
unlabeled learning.
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