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AHHOTANus

[Ipennaraercs MOAXOA K yCTaHOBJICHHUIO pede-
pEHIMANBHBIX  CB3ell Mexnay uHbopMaIu-
OHHBIMH OOBEKTaMH, MOJIy4aeMbIMU B PE3YJib-
TaTe aBTOMATHYECKOH 0OpabOTKH TEKCTOB
aOCTpaKkTHBIM aHanmu3aTopoM. Paccmarpusa-
IOTCSL MEpbI CXOJICTBA, 3aBHCHUMBIE OT KJlacca
00BEKTOB, HAOOpa ONPECICHHBIX KIIOYEBhIX U
BTOPOCTENEHHBIX aTpUOYTOB, CBSI3ei C IPYyru-

MU O6’bCKTaMI/I u paCCTOﬂHI/IeM Me>1<)1y
00BEKTAMH B TEKCTE.
Paboma 8bINONIHAEMCSL npu @unancosoti

noooepaicke Ilpezuouyma PAH (unmezpayuonmwiii
npoexm CO PAH Ne 15/10 «Mamemamuueckue u
MemooonouvecKue acnekmvl UHMENLNeKMyaibHbIX
ungopmayuonnvix cucmem») u PODOU (cpanm
Nel2-07-31216).

1 BBenenue

OnmHOM W3 aKTyaJbHBIX 3a/ad, CTOSMMX Mepen
KOMITBIOTEPHON JIMHTBUCTUKOH, SIBIISICTCS BBIACICHHE B
TEKCTOBBIX JOKYMEHTaX YIOMHHAaHHH O pa3IMYHBIX
CYIIHOCTSIX: TIE€PCOHAaX, OpPraHU3alusAX, COOBITHSAX,
MecTax U Mp., a TaKKEe CYIIECTBYIOIINX MEXAY HUMH
cBszedt. [lepedeHp Takux CymHOCTeW, WHGOpPMAIHA O
KOTOpPBIX  HM3BJIEKACTCS W3 TEKCTa, 3aBUCHT OT
npeametrHorr obmactu (I10). V3Biekaemble TaHHEIE
YHUDHIHUPYIOTCS B BHIE CETH (OpMajbHBIX OIHCAHHIA,
TaK Ha3bIBaeMbIX HHPOpMaNMOHHBIX 00bekTOB (UO), c
LIeNbI0 anbHelmero xpanenus B 6a3e ganHbeix (BJI).
Kaxngprit nHpOpMAaIMOHHBI OOBEKT COOTBETCTBYET
HEKOTOPOMY ITOHSTHIO/ OTHOIIICHHUIO TIPEIMETHOM obac-
TH W AMeEeT 3aJaHHYyI0 CTPYKTypy. B mampreiimem Oy-
JIeM TI0JaraTh, 9To 00pa0OTKa TEKCTa MPOU3BOIUTCS B
pamMKax HEKOTOpoil MH(POPMAIMOHHONH CHUCTEMBI, TIpe/-
MeTHasi 00JIacTh KOTOPOH OrpaHWYEHa W SIBHO OMNMCaHa
Ha ONpeneNeHHOM (OpMaTbHOM SI3bIKE. BasKHBIMH
AJIEMEHTaMHU aBTOMAaTHIeCKoi 00padotku Tekcra (AOT)
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SABJIAKOTCA YCTAHOBJICHUC aHa(l)OpI/I‘-IeCKI/IX CBs3el M
OTOXJACCTBJICHUC PA3JIMYHBIX HauMEHOBaHMI OJIHOI'O U
TOIro K€ OGT)GKTa, HallpuMEp MHOT'OKPATHBIX YIIOMHHAa-
HUH KaKoi-I1100 IMEPCOHLI B TOM WJIM HHOM KOHTEKCTE.

Paspemienne aHaopbl — JIOBOJBHO Cepbe3Has
3a/7a4a, B PCIICHUE KOTOPOW BOBJICUECHO MHOXKECTBO
HCCICMOBATEICH, NPUACPKUBAIONIMXCS  Pa3IHYHBIX
TOYEK 3pEHUs] Ha MPOOJIeMY M UCIIONB3YIOMINX Pa3iIiy-
HBIC TIOAXO/BI: KaK TPAJAUIIHOHHBIC (CHHTAKCHYCCKUE W
CEeMaHTHUYECKHE), TaK U albTepHAaTHUBHBIC (CTATHCTH-
YeCcKHe), JNArolHe JIMIIb MPHOIU3UTENBHBIN pe3ysbTaT
[1,3]. 3amaua OTOXKAECTBICHUS PAa3TUYHBIX HAUMEHOBA-
HUH OZHOTO M TOIO K€ 00heKTa ABJISIETCS Oojiee OOIIEH,
MOCKOJIBKY ~TOJOOHBIE HAMMEHOBAHMSA MOTYT HE
CChUIATHCS JPYT HA JIpyra, Kak B ciydae aHadopsl, HO,
TEM HE MCHEE, TAKXKE SBIISATHCS KOpe(bepeHTHLIMI/Il.

Jis noctuxkeHHs: OONBIIUX TOTHOTHI U TOYHOCTH
pesynbrata paspaborunku cucreMm AOT craparorcs
UCIIOJIB30BATh JIOMOJHUATENbHbIE HCTOYHUKH HH(pOpMa-
MM O TEPMHHAX, TaKHe KakK CIOBapu M 0a3bl 3HAHUIL.
Ha ceropusimHuii JeHb CYIIECTBYET MHOXECTBO 110100~
HBIX PECypCOB, OOJBLIYIO YacTh KOTOPBIX COCTaBJIAIOT
aHIIOA3BIUHBIE pecypchbl. Tak, MOAXod K pa3pelieHHI0
kopedepeHIy, pa3pabOTaHHBIA HUCCIIENOBATENbCKON
rpymmoit CToH(OPICKOr0 YHUBEPCUTETA, NPEIoIaraeT
UCIIONb30BaHNe BuKumenann i BBIABICHUS 3THOXO-
pornmoB [4]. CaM moAXOX OCHOBaH Ha COBMECTHOM
MPUMEHEHUN HECKOIBKUX MPOCTHIX (uibTpoB. Cuc-
TeMa, pa3paboTaHHas Ha OCHOBE JTOTO IOIXOna, Ha
JAHHBI MOMEHT yXK€ pacllipeHa HOBBIMH (HIbTPAMHU
[2]. IBa u3 mATH HOBBIX (MIBTPOB, MPEIVIOKEHHBIX B
[2], wuCmONB3yIOT BHEIIHHWE pEeCypchl, TaKHe Kak
WordNet [8], Wikipedia u Freebase [5]. IIpoektbr
nogobueie WordNet u Freebase mydmie Bcero pa3BHUTHI
JUISL aHTJIMHCKOTO SI3BIKA, YTO CYIIECTBEHHO BIHSET Ha
WCCTIeIOBaHUA B 00JIaCTH OOpaOOTKH aHTIIOSM3BIYHBIX
TEKCTOB.

Tem He MeHee, HeCMOTPSI Ha ICKIAPUPYEMYIO BaXKHOCTD
W aKTyalbHOCTh VIOMSHYTBIX BBIIE 3adad UL
nporecca AOT, B cuily CBOEH CIOXHOCTH BOOOIIE H
JUIS  PYCCKOSI3BIYHBIX TEKCTOB B YACTHOCTH, OHU HE
BCETJa PEMIaroTCsA IEIMKOM. Tak, Hampumep, cXema,
ormMcaHHas B [6] OXBAaThIBaeT YIOMWHAHUS TIEPCOH H
OpraHW3aIlMii, a 3aJa4ya pa3pelieHus aHa(opEI,
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[11],
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OTPaHUYUBAETCS

He oxBauennsle B mponecce AOT cmydam moryr
HOCITY)KUTh TPUYMHON MOSIBJICHUsT WH(OPMAIMOHHBIX
00BEKTOB, COOpPaHHBIX Ha OCHOBE KOpe(epeHTHBIX
BeIpakeHuil. Takue MH(POPMaIOHHBIE OOBEKTHI MBI IO
aHajoruu OyJeM Ha3blBaTh KOPe(EPEHTHBIMH WU
TOXXJECTBEHHBIMH; B JJaHHOM Cllydae 3TO OyJeT o3Ha-
yath, 4TO JBa (WM Oonee) oObeKkTa cojaepKar
pas3iuvHbIe 4acTH MH(GOPMALIUH O HEKOCH BHESI3BIKOBOM
cymaoctH [10.

B cratee mpemaraercs moaxol K yCTaHOBJICHHUIO
KOpe(ePEeHTHOCTH YXKE HE SI3BIKOBBIX BBIPAXKEHHH, a
nH(pOpPMAIMOHHBIX 00BEKTOB, COOPAHHBIX HAa MX OCHO-
Be. MH(popMaIoHHbIe 00BEKTHl BOCIIPUHHMAIOTCS KakK
THIIOTE3bI O peaibHOM 00beKTe 3aaanHoi [10.

[Ipennaraempiii MOAXOA TO3BOJSIET aOCTparupo-
BaThCsS OT TEXHONOrMHM OOpPabOTKM TeKcTa, Hajaras
HEKOTOpble TpeOoBaHus yuiib Ha (opmar camux MO,
orpezersieMbie criocodomM onucanusi onronoruu [10 [7]
(Takue Kak pasjeieHHe aTpuOyTOB Ha KIIOYEBBIE U
BTOPOCTEMEHHbIC; HATUYUE TOJILKO OMHAPHBIX OTHOIIIE-
HUHN MeXIy 00beKTaMH U JIp.)

2 Ilouck u napeHTUYUKANUSA
HHG(OPMAIHOHHBIX 00bEKTOB

3amavya ycTraHOBJICHUS pedepeHINaNIbHBIX OTHOIIE-
Huil Mexay MO paccmatpuBaercst 37eCh B KOHTEKCTE
npyroir Oomee oO0beMHOW 3amaud HMICHTH(UKAIINH
00BEKTOB — paspenieHus KOHTEKCTHOW OMOHHMMUH,
sIBITIOIIEHiCS ogHUM U3 T0009HBIX 3ddekToB AOT.
KoHTeKkcTHast OMOHUMMS TIPOSIBIIECTCA B HAIMYWH JBYX
n Oonee BapHAHTOB OTOXKAECTBIICHHUS TIOJNYYCHHBIX M3
TEKCTa HHPOPMAIMOHHBIX 00BEKTOB C OOBEKTAMHU 0a3bl
JaHHBIX ~ MH(OpManMoHHOW  cucrembl. IIpoGmema
WAGHTU(HUKAIUN OOBEKTOB M METOJ €€ pEIICHHS
ormucansl B [10]. Ha puc. 1 mpuBenena obmas cxema
MeTosa.
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CIIEIYIOILINX JTAIOB:

e [llepBuuHblii aHanus. V3BiedeHHbIE M3 JTOKYMEHTa
NO mnomagaroT B KOMIIOHEHT MEPBUYHOTO aHAIW3a,
TJie MPOXOJAT MPOBEPKU HA HAJTMUUE KOpedepeHnn
Y Ha COBIMAJICHUE 110 KOPTEXKY KITFOYEBBIX aTpUOYTOB
¢ obwvextamu BJ[. Te MO, nmiast KOTOpBIX yAaIochk
YCTAaHOBUTb  COBNAJEHHE C  EAMHCTBEHHBIM
oobekToM B/ mnu s KOoTOphIXx HAOOP KIIFOUEBBIX
aTpuOyTOB IOJHOCTBIO OMNPEAENIEH, CUHTAITCA
UIIeHTH(ULIUPOBAHHBIMH.

o Unentudukaimsa. OcraBmmecs MO nonamaror B
KOMIIOHEHT  MICHTH(HUKALMH, TAE KOJUICKLUH
HauOonee OMM3KMX K HHUM 00bekToB bBJl, mpu
HEOOXOIMMOCTH  pacIIupsieMble [0  Hepapxuu
KJIaCCOB OHTOJIOTMH W/WJIM APYTUMHU OTHOLIEHHSMH
OHTOJIOTHH, TTOJBEPraloTcs (PUIBTPALIIH.

e Pacuer gocroBepHoCTH. Pazpemenue nportuBopeunii
npu HanoiaHeHuW BJ[ mMexny cTapbIMM M HOBBIMU
JAHHBIMH, TIOCPEJICTBOM BBIUHCIIEHHS CIIELHAIBHOTO
rapaMeTpa, KOJIWYECTBEHHO BBIPAXKAIOIIETO JOCTO-
BEPHOCTb TOTO WJIM HHOT'O aTpuOyTa MIIH CBS3H.

3 Paspemienue kopedepeHUMH HA YPOBHE
00beKTOB

Ipouecc pasperieHre KopedepeHIn sBIsIeTCs
YaCThIO TIPOIEAYPHl WACHTH(PHUKAIINNA 00BEKTOB, cCOCpe-
JIOTOYCHHOW B KOMIIOHGHTE T[EPBUYHOIO aHAJIN3A.
AnropuT™ ycTaHOBICHHS KopedepeHIInn Wik pedepeH-
[MAJIBHOTO TOXKIECTBA OOBEKTOB BKIIOYAaeT B ceOs
YCTaHOBJICHHE CTENCHH CXOJCTBA OOBEKTOB, MOCTpOE-
HUA€ MHOXECTBA TUIIOTETHYECKUX DKBUBAJIEHTOB IS
KaXaoro oObekTa M OOBeOMHEHHWE JIEHCTBATEIBLHO
Kope(epeHTHBIX 00BEKTOB.

3.1 CreneHb cx0AcTBAa HHPOPMALUOHHBIX 00HEKTOB

Yr1oObI CACJIaTh BbIBO/AbI O HAJIMYNHU UJIN OTCYTCTBUH
pe(bepeHuHanLHoro TOXICCTBA MEXAY TEMH HWIIHA
HWHBIMHA O6'B€KT3MI/I, HCO6XOZ[I/IMO KaKuM-TO O6pa30M



COIIOCTAaBUTH WX JIPYT JAPYTY, CPAaBHHUTH WX aTPHOYTHI U
cBsi3u. HeoOxommma wmepa, BBIpaXkaroliasi CTETICHb
CXOACTBa JABYX OOBEKTOB. BBenmem Takyro Mepy
Ha3oBeM ee KOod((HUIMEHTOM CXOACTBa HH(OpMa-
uroHHbIX 00BekToB SI(qY, ¢%) (similarity index), rae ¢’
¥ ¢° — 0OBEKTBI, KOTOpHIE HYXKHO CPABHHTb.

Bennuuna kod(pQuIMEeHTa CXOACTBA 3aBUCHUT OT
aprymenToB u mapamerpa 0 < k < 1 u BBIMHCIISICTCS IO
crenyrouiei popmye:

(1) siGqtqy={k et Q0 S Sl =0

0;SI.=0
CornacHo TpPUHATOM  paHee JIOTOBOPEHHOCTH,
mpeaMeTHas ~ 00JacTh  OMHUCHIBACTCS  HEKOTOPOM

oHTonorued O, a MHPOPMAIMOHHBIE OOBEKTHI M HX
OTHOIICHHS SBIISIOTCS OK3EMIUIAPaMH  KJIacCOB  ee
nonsituid. OJTHO U3 OrpaHUuYeHui, Hanaraembix Ha MO,
3aKIII0YAETCsl B TOM, YTO OOBEKT (OTHOIIEHHE) MOXKET
OBITh 3K3EMIUIIPOM €AMHCTBEHHOrO Kjacca. 3Ha4yeHHe
nonseipakenus Slo = SI-(qt, q?) xapakTtepusyer 3aBu-
cumocTh Bennuusbl SI(gt, %) or oHToONOrMM, 2 HMEHHO
— B3aMMHOTO PAacCHONOKEHHS KIIACCOB  TMOHSTHH,
9K3EMILISIPAMH KOTOPBIX SIBJISIOTCSI OOBEKTHI ql u qz, B
ee uepapxuueckoM apeBe. MoxHO ckaszarb, uto Sl —
9TO CTEMEHb CXOJICTBA OHTONIOIMYECKHUX KIaCCOB OOBEK-
108 ¢' 1 ¢’: ecu C(q") u C(q?) — Kkmacchl 00BEKTOB ¢’
u ¢  coorserctBenno, 10 Sl = SI-(C(qh),C(q%)).
Amnanoruuno, SI; = SI;(q,q%) MoxHO Ha3BaTh CTe-
MIEHBIO CXOJICTBA KOPTEXkKeH aTpUOyTOB U CBs3ei ql u qz .
Koapdunuenr k perynupyer ypoBeHb BIHSIHHS OHTOJO-
IMYECKUX U aTpUOYTHBHO-PENSIIUOHHBIX (PAKTOPOB Ha
uroroyro  Benmmuuny  SI(q',q?). Ero 3HaueHue
omnpenensercs SKCIePUMEHTAIBHBIM IIyTeM H MOXET
W3MEHATHCS B 3aBUCUMOCTH OT 3aJIa4H.

PaccMotpum nosipoOHee KaxkJI0e U3 MOBbIPaKESHHN
¢dbopmyast (1).
[€1ne?)

@ SIc=SI(q".q*) = vl

¢t ={c@IH(C(@),C@M)) v C(g) = CgH};

c? = {c@IH(C@).Cc(@)) V@) = C¢))}

3necs C(q) — kiacc OHTONOTHH D, K3EMIUIIPOM
KOoTOporo sBisiercsi o0vbektr ¢, H — OmnHapHOoe oTHO-
IIeHHe Ha MHOXKECTBE KJ1accoB, Takoe uto C;HC, & C;
AByseTcs TpenkoM C, W, Takum obpasom, C' — 310
MHOYKECTBO KJIACCOB, JISKAIHX B HEPAPXUUECKOM JIPEBE
onTONOruM BhIme Kiacca C(qh), mmoc cam knace C(gb).
IocneqHee TapaHTUPYET HEMYCTOTY MHoxkecTB C! w,
Kak CIeJCTBHE, HEHYIEeBOE 3HAYCHHWE 3HAMEHATelNs B
¢dopmyne (2). Beipaxkenne SI;, B CBOIO o4epens, pac-
KIaJpIBaeTcs Ha naBa moaBblpaxkeHus S, u Slp,
XapaKTepHU3YIOIHe 3aBUCHMOCTh COOTBETCTBEHHO OT
aTpuOYTOB U CBSA3EH OOHEKTOB.

(3) SI,=SI(q".q¢») = %(SILA + SIr)

U3 dopmymst (3) MOXKHO BHAETH, YTO aTPHOYTHI U
CBS3M OOBEKTOB B OIMHAKOBOH CTCTIEHW BIHAIOT HA
3HaueHue SI;.

IREqQUI

TR [R?| >0

0,|RY|>0wu|R?|=0
1,|IR'=0ulR?|=0

3neck R' u R? — MHOXKeCTBa CBS3el 00BEKTOB ¢’ 1
¢’ cootBerctBeHHO, Rpoy = {(r!,r?)|r! € R'&r% €
R?&C(r") = C(r*)&3q: ((r'(q", @)&r*(q%,9)) V
(r'(q,q")&r?(q,q*)))}. Mpyrumnu cnosamu, Rpoy —
3TO MHOXECTBO map oTHomenuid w3 R! u R2
CBSI3BIBAIOIINX ¢' M ¢° C OJHHM ¥ TeM 5Ke 00BEKTOM (¢,
OHTOJIOTHYECKHE KJIACCHI KOTOPBIX TOXK/IECTBEHHBI.
(5) Sl a=SI,(q%,q%) = f-SIK, + (1 — ) - SI},

0<f=<1

ATpuOyTHl OOBEKTOB TMOJENEHbl Ha KIIOYEBBIE H
BTOpOCTeneHHble. KopTex KiroueBbIX aTpuOyTOB OIHO-
3HaYHO MJCHTUPUIUPYET 00bEKT B MH(OPMALMOHHOM
MPOCTPAHCTBE CUCTEMBI. 3HaYeHHE KIF0YEBOrO aTpHH-
Oyra He MOXeT OBbITh HEONpPEEeICHHBIM MM MHOXECT-
BEHHBIM (3TO TOXK€ OJHO W3 OrpaHWuYeHuii Ha Qopmar
HO). Ha BTOpocTeneHHele aTpuOyTHI 3TO HE pacipo-
cTpaHsieTcsi. byJeT ecTecTBeHHBIM TPEIIONIOKHUTh, YTO
BJIMSHHE KIIOYEBBIX aTpUOyTOB Ha BENWYHUHY KO-
(unmenTta ONIMU30CTH TOJDKHO OTIIMYATHCS OT BIIMSTHHS
BTOpOCTeneHHbIX. [loaToMy BeIpaskeHue SI;, MOXHO
PasNoKuThL elie Ha monsbipaxenus SIF, wu SIf,, nis
KIIOYEBBIX M BTOPOCTENEHHBIX aTPUOYTOB COOTBET-
crBeHHo. Koadduumenr f, ananoruuHo kodppuuueHty
k w3 dopmynsr (1), monydeH U3 OSKCHEPUMEHTa U
peryaupyeT CTeleHb Y4YacTHs pa3iIMYHbIX THUIIOB
aTpuOyTOB.

4 SlLg=SI;(q".q*) =

IKequl 2
RV |K?| >0

0,|K'>0ulK? =0
LK =0ulK?=0

©) SIf =SI(q q?) =

|Agqul

2 1A% >0

0,|A' >0m|A%|=0
1,]AY | =0m|4?|=0
®opmysi (6) u (7) ananormanst (4): K*, K2, Kgoy —
COOTBETCTBEHHO MHOMKECTBA KIIOUEBBIX ATPHOYTOB
00bexToB q', g% u MHOXkecTBO aTpudyToB M3 K1, K2,
3HAYEHUS M THITBI KOTOPBIX coBrmagaior. A', A%, Agqy —
aHaJOTMYHO JIJIsl BTOPOCTENEHHBIX aTPHOYTOB.

™) 5124,4 = SliqA(ql,qz) =

3.2 BoluncjieHHe MHOKECTBA THIIOTETHYECKUX
3KBHBAJICHTOB

W3 popmyn (4), (6) u (7) O4eBUAHO CIIEMyeT, UTO
onmepauusi Bbruucnenus SI(gl,g?) B obwem Buze
KOMMYTATHBHON HE SIBIISICTCS, MOJTOMY IPaBUIIbHEES
Oyner rosoputh, uto SI(q',q?) BbluHCIfET cTeneHb
cXozcTBa 00BeKTa ¢° ¢ 00beKToM ¢'. O6bekT ¢’ mpu
5TOM Ha3bIBAETCS ITANIOHOM, a §° — KaHauaaToM. Takum
obpazoMm, BrepakeHue (1) comocraBisieT OOBEKT-
KaHIUIAT OOBEKTY-3TAJOHY M BBIYMCISIET CTEMEHb WX
CXOJICTBA.

HepeﬁﬂeM HEMOCPCACTBCHHO K OIMMMCAHUIO ITpoHecca
YCTAaHOBJICHUA pe(bepeHuManbﬁoro TOXICCTBA I/IH(i)Op-



MalUOHHBIX 00BEKTOB. Kakaplli 00BEKT HEOOXOIUMO
MPOBEPUTh HA HAIMYKME SKBUBAJCHTA — ONMKaIiero
KopedepeHTHOro eMy 00bekTa. OOBEKT, COOTBETCTBY-
IOIUI caMOMy IMEepPBOMY YIIOMHHAHHUIO, OyaeM Ha3bl-
Bath G-3kBuBasieHTOM (0T global, T.k. G->KBUBAJIECHT
SBJISACTCS  BEPIIMHOH  pedepeHIManbHOd  LETOYKH
00BEKTOB).

UroObl HaliTh pedepeHnHanbHble CBSI3M 00BEKTa,
00 yOeqUTHCS B TOM, UTO MX HE CYIIECTBYET, CICIYET
MIOCTPOUTHh W TPOAHAIM3MPOBATh MHOKECTBO T'HITOTE-
THYECKUX OKBHBAJIEHTOB. OJTO0 MHOXecTtBO Pr(q)
ompeernsercs cIeAyoIMM 00pa3oM:

®) Pr(g) =1{q' € Ctx()ISI(q",q) > a > 0},

rne Ctx(q) — >TO KOHTEKCT 0O0OBEKTa ¢, a @ —
TIOJIOKUTEIBHOE YHCIIO, 3aJalolee HIKHIOI TPaHHILY
3HaYeHUH Kod(duimenTa OIU30CTH, MPU KOTOPBIX q'
MOYKET CUHTATHCSI BEPOSATHBIM SKBHBAJICHTOM OOBEKTA
q. 3HaueHKeE MapaMeTpa & 3aBUCUT OT XapaKTEPHUCTHK ¢.
MuoxectBo Pr(q) comepxur Bce OOBEKTHI U3
HEKOTOPOro KOHTEKCTa 00BEKTa ¢, CTEMEHb CXOMCTBA C
KOTOpBIMH y 00BekTa ¢ OGONbIlle  HEKOTOPOTO
MOJIOKUTENBHOTO YKclia. PasMep KOHTEKCTa 3aBHCHT OT
TOT0, CIIOBAPHBIC SANHHUIIBI KAKOTO THIIA YIAaCTBOBAIH B
cOopke O0O0BbeKTa ¢: HMEHa COOCTBEHHBbIC, HMEHA
HapHUI[ATEIIbHBIC, INYHbIE MECTOUMEHHUS U T.11.

Pa3perast kopeepeHIHI0 «H3BHE», Mbl HE UMEEM
JOCTyla K HMCTOYHUKY IOPOXKAEHHS TOI'O MM HHOTO
00BEKTa, OJHAKO MOXKEM CYIUTh O HEM IO psny
KOCBEHHBIX IPHU3HAKOB, ONpPENENICHHBIX B PE3yNbTaTe
JKCIIEPUMEHTANIbHBIX HccaenoBanui. Hampumep, ecinu
MOXHO CUHUTaTh, YTO OOBEKT OBLI TOPOXKIEH YIMOMHU-
HAaHUEM MMEHH COOCTBEHHOI'0, TO B KAYECTBE KOHTEKCTA
HEOOXOJMMO OXBATUTH BCIO MPEIIIECTBYIOLIYIO 3TOMY
YIOMHHAHUIO YacTh JOKYMEHTa, IPEICTaBICHHYIO
KOJUIEKIMeH W3BJICUeHHbIX U3 Hee QakrToB. Korna
HCTOYHHKOM IIOCTYXKHJIO HMs HapumaTensHoe Jubo
MECTOMMEHHE, KOHTEKCT OIPAHUYMBACTCS] HECKOIBKUMH
OmmKammuMu — o0BEeKTaMH,  TaKUMH,  4YTO  HX
OHTOJIOTUYECKHE KJIACCHI PacIIOIOKEHBI B TOH JK€ BETBH
uepapxuieckoro apeea, uto u C(q). B tex ciyuasx,
KOTJa KOHTEKCT ¢ BKIIFOYAaeT OOBEKTHI MO0 00€ CTOPOHBI
OT HEro, THUIOTETHYECKHH OKBHBAICHT MOXKET Kak
JMHEHHO MPEeANIeCTBOBATh ¢, TaK M CIEIOBAThH 33 HHM.
B ITMHTBUCTHKE OTHOIICHHE MEXAY BBIPAKSHUSIMH, aHa-
JIOTUYHOE BTOPOMY CIIy4aro, Ha3bIBaeTcsl Kataopoi u
€ro HCCJIEOBaHNE BBIXOAUT 32 PAMKH JaHHOW pabOTHI.
CrenoBatenibHO, [UISL  YCTAHOBJICHWS — JKBUBAJICHTA
00BeKTa ¢ HEOOXOAUMO YOSIUTHCS, YTO HE CYIIECTBYET
SKBHBAJICHTA CIIpaBa. JKBUBAJCHTOM OOBEKTA ¢ CUMTa-
ercsi Ommkalmmii K HemMy 00beKT ' W3 MHOXKECTBa
Pr(q) ¢ mMakcumanbHbIM MO0 OJIM3KMM K MaKCHMallb-
Homy 3HauenueM SI(q’,q). Ecnu TakoBoii OTCyTCTBYET
WM HE SIBISETCS NPEALNISCTBYIOMIUM OOBEKTY ¢, TO
TOBOPUM, YTO OOBEKT ¢ OBII YHOMSHYT B TEKCTE
BIIepBbIe. B MpoTHBHOM citydae, cylecTByeT 00beKT q’,
TIPEALIECTBYIOMNNA q U KopedepeHTHbI eMy. OOBeKT q
MOMeYaeTcsl Kak dKBHBAJICHTHBIA 00bekTy q'. Ecnmu B
JajpHelmeM OyneT oOHapyKeH HeKHil o0BbeKT q'', 1
KOTOPOT'O SKBHUBAJICHTOM SIBJISICTCS (, OH JIOJDKCH OBITh
MOMEYeH KaK JKBHBAJICHTHBI 00BekTy ¢. [lomoOHas

pa3MeTKa OpraHU3yeT IIETOYKY OOBEKTOB, TJIE KaXKIbIH
CIICAYIOMIANA DIIEMEHT pedepeHINAIEHO TOXICCTBEHCH
peABIAYIIEMY — peepeHINATEHYIO IETOYKY.

3.3 O0bequnenne HHPOPMANHMOHHBIX 00bEKTOB

B pesynbrare crimcok o6bextoB Og pasmeuaercss B
COOTBETCTBHH C BBISBIICHHBIMH CBS3SMHU KaK MOKa3aHO
Ha puc. 2.
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Puc. 2 Pazmemrxa mnodcecmea 06vekmos

[Tycte R — OMHApHOE OTHOILEHHWE HA MHOXECTBE
MH(OPMALIMOHHBIX 00BeKTOB, g1 U q? — OOBLEKTHI, U
nyctb q'Rq? © q' u q? npusHaHbl pedepeHIUANLHO
TOXXAECTBEHHBIMH. OueBHAHO, OTHOIIEHHE R sBIsETCA
OTHOLICHHEM SKBHBAJICHTHOCTH H, CIIE[0OBATENbHO, OHO
pa3buBaeT MHOXKECTBO OQ Ha HemepeceKaroumecs moj-
MHOXeCTBa-KiIacTepbl. Kiacchl 3KBHBaJICHTHOCTH 10
OTHOWIECHHIO R COBIALAIOT C KOMIIOHEHTaMH CBA3HOCTH
rpada Ha puc.2. Bes mHbopmanms, comepkaiasics B
JJIEeMEHTax KiacTepa, 00beIUHACTCS B OJHOM OOBEKTE,
Ha3bIBa€MOM Y3JIOBBIM OOBEKTOM HJIH Y3JIOM. Y 3JIOBBIM
cuntaercss G-3KBHBAJIEHT LIEMOYKH O00BLEKTOB. OueBHI-
HO, 9TO TaKOBOH Bcerna Haiaercs (puc.3).

l.‘
\ S
N

Puc. 3 Vznoevie o6vexmol

OObeauHsIsT 00OBEKTHI B COOTBETCTBUHM CO CBS3SMH,
MOKa3aHHBIMH Ha pHUC. 3, MBI JOOWBAaEMCSI TOTO, YTO
MOIITHOCTh MHOXKECTBA OOBEKTOB CTAHOBHUTCS PaBHOM



MOIIHOCTH MHO)KECTBA KJIACCOB 3KBUBAJICHTHOCTH 10
otHoweHuto R. fIcHo, uTo |0Q/§R| < |0q].

3.4 Ilpumep
Jns  womrocTpali  paccMOTPUM — TIPEIMETHYIO
00J1IaCTh  KOMIIBIOTEPHON JIMHTBUCTHKH, (HOPMAaJIBHO

OITMCAHHYIO C TOMOIIBIO OHTOJIOTHH, TIPEJICTABICHHOH B
[7]. Onst mpakTUYECKUX HCIBITAHUNA HAIIEro MeToja U
TIOTYYeHHsI TIEPBBIX NMPHOIU3UTENBHBIX 3HAUYeHUH k U f
ObUT pa3paboTaH PEeAaKTOp OOBEKTOB CO BCTPOCHHBIMH
MEeXaHU3MaMH BBIYHCIEHHS KOI(pHIMEHTa CXOICTBA
MOOBIX  JBYX BHIOpaHHBIX 00bekTOB ql,q?
paspemieHnst pedepeHIMaNbHbIX CBSI3eH B 3aJaHHOM
MHOkectBe MO. [lns skcriepuMeHTa OBUTH BBIOpaHBI
KpaTKue HOBOCTHBIE COOOLIEHUsI M WH()OpMAalMOHHBIE
mickMa ¢ KoH(epeHuuii. PaccmMoTpum B KauecTBe
npuMepa ¢parMeHT MHPOPMAIMOHHOTO COOOIIEHHS C

& ..\Log\PDMI.log

caita HMAullY JBO  PAH, TOCBSIIIIEHHOT O
KOH(epeHITHH «Dunocodpus, MaTeMaTHuKa,
JIMHT'BUCTHKA: aCITEKThI B3auMoieicTBUI-2009

(http://www.iacp.dvo.ru/is/events.php?eid=226).
BeiOpannsiii ¢pparment, oobsemoM 409 ciioB, comepKUT
Bce pedepeHIATBFHO TOXICCTBEHHBIC 00BEKTh. O0BheM
BCEr0 TEeKCTa cocTaBisger 632  cioBa, YHUCIO
M3BIeYeHHBIX 006eKTOB — 40. OOBEKTEI, HE BOIICAIINE
B JIaHHBIN (hparMeHT, HE OKA3BIBAIOT MPHUHITUIIAATBHOTO
BIIMSIHAS Ha PE3YJIbTAT paspenicHus pedepeHIaTIbHBIX
CBsi3ed. BpUIM M3BIICUCHBI 3K3EMILISPEI OHTOIOTMYCCKUX
kiaccoB: I'eorpajuueckoe MecTo, HHTEPHET-PeCypC,
Hayuynoe Meponpusitue, Opranusanusa u Ilepcona.
Bcero u3 ¢parmenrta nonydeHo 12 00BEKTOB, U3 HHUX
Tpu oObekta kiacca Hayuynoe Mepompusitne u 1Ba
oObekTa Kkiacca Opranmsammsi  pedepeHIHaIbHO
TOXICCTBCHHEI.

File Edit Compute

8l 0w Cnucok 06bekTos
Numnber Entity Name Ne Relation Name Related Objfattr Value
objo | 2 OpraHH3aUuMA-Y4acTHAK-CobeITHA objs
obijt Feorpadwmueckoe ... 3 Oprannzaumna-Y4acTHk-CobbiTha objé
obj2 OpraHmzaumm 4 OpraHn3aUMAR-Y4acTHMK-CobbITHa obj7
obj3 OpraHMzaumm S OpraHn3auma-Y4acTHHK-CobbiTHa objg
Hay4yHeie Meponp... -] OpraHH3aumMa-Y4ac THHK-CobbiTha obj9
ob)S Oprannzaumm
objé Oprasnauie Attribute Value
obj7 OpraHM3au11
objg OpraHM3au11
obj9 OpraHu3auH1
objl0 Hayurisie Meponp., ..
objl1 WHTepHeT-pecypcsl
Standard Figld Candidate Fieid
N2  Relation Name Related Objjattr Value Ne Relation Name Related Objjattr Value
MecTo-CobeiTna obij1 2 Oprannsauma-¥yactHuk-Co...  objS
1 OpraHi3auma-yYyacTHuk-Co... obj3 3 Oprannsauma-¥yactHik-Co...  objé
4 OpraHnsauma-¥4acTHuk-Co...  obj7
S OpraHnzaumna-yJ4acTHuk-Co...  obj8
6 Oprannsauma-¥d4acthnk-Co...  obj9
- 6 0 o 6 4
CeowcTBa 0bbeKTa q CsoncTBa 0bbeKTa q
Attribute Value Attribute value
Hazganne cobbiTa DHnocodHa, MATEMATHKS, NHH...
Aata Hauana cobbiTHa 19 Hosbpsa 2009
AaTa oKoH4aHA CobeITHA 22 nonbpa 2009

)

Puc. 4 I'nasnoe oxno pedakmopa 0b6wvekmos

Ha (Puc. 4) mnpeacraBieH Ha4yalbHBIA CIFICOK
O0BEKTOB B OKHE pENaKkTopa B IOPSIKE MX BCTpeda-
eMOCTH B Tekcre. M3BecTHO, 4TO pedepeHIralbHOo
TOXKIECTBEHHBIMH sIBIsIOTCT  cemericta (0, 4, 10:
Hay4dHBIe Meporpusatus) u (3, 5: opranmszamun). Kimacc
Hayunoe Meponpusitue wumeer 4 atpuOyra: oama
OCHOBAHUSL, CMAMYC, YACMOMA NPOGedeHUss N A3bIK 1
eme 4 arpubyra HaclexylOTCS OT pPOIUTENHCKOr0
kimacca CoObITHE: Oama Hauania cobvimus, O0ama
OKOHYAHUS cOObIMUsL, HA36aHUe COObLIMUL N ONUCAHUE
cobvimus. Kimace Opranusanusi nmeer 9 atpuOyToB: e-
mail, abbpesuamypa, adpec, dama OCHO8AHUA, HA36A-
HUe OpeaHu3ayull, ONUCAHUe OpPeaHU3AYUl, MmeaeqdoH,

mun opeanuszayuu, garxc. Kax sugao m3 (Puc. 4) y
o0bekTa ¢’ He ompesieseH HU OJMH U3 aTPUOYTOB, IPU
9TOM UMeErTCs 5 cBsizeit. CormacHo MyHKTY 3.2 U3 3TOro
CIIEIIyeT, YTO SKBHBAJICHT JAHHOTO 00BEKTa CYIIECTBYET
U ero ClienyeT WCKAaTh CPEeAW HECKONBKUX OrbKaimmx
O0BEKTOB TOTO XK€ THMA. DTOMY YCIOBHIO B TIOJHOM
Mepe oTBeuaeT 06bekT ¢’. OueBmHo, uto SI(q°,q*) =
1, Tak Kak 00a OOBEKTa SBISIOTCS SK3EMIUILIpaMU
kmacca Hayunoe Meponpusitue, ClieI0BaTeIbHO
o0bekT ¢’ sBIAETCS OKBHBAIEHTOM OOBEKTa ¢
PaccmotpuM Temeph oObekTHl ¢° u ¢°. M3 (Puc. 5)
MOYKHO BHJIETh, YTO Y HUX 0OOMX ONpeneNeH KII0YeBOH


http://www.iacp.dvo.ru/is/events.php?eid=226

aTpubyT Haséauue oOpeanu3ayuy W 3HAUCHUS COBIIA-
natot. Takoke, 0OBEKTBl ¢° M ¢’ CBA3aHBI OTHOIICHHEM
Opranmsanusi-YuacTHuk-Co6bITusi ¢ o0bextamu ¢’ u
g’ coorBerctBenno. Tak Kak CIHCOK OOBEKTOB

QHAIIM3UPYETCSA CBEpPXYy BHHU3 HA MOMEHT BCTpEUH
o0BeKTa ¢ MBI yiKe 3HaeM, uto ¢’ U ¢’ pedepeHImansHo
ToxkecTBeHnbl.  Takum obpasom SI(g3,¢°) =1 nm
OYEBHJIHO, YTO OHU pedepEeHIHATBHO TOXKIECTBCHHBI.

Standard Field
N2 Relation Name Related Objjattr Value
1 Oprannsauna-yYuacthik-Cobeitna  objo

CBoiicTBa 06beKTa §°
< | >

Value
CankT-NeTepbyprokoe oTaene...

Attribute
Ha3BaHue opraHH3aumm

Candidate Figld
N2  Relation Mame Related Objjattr Value
2 OpraH13auMa-Y4acTHiK-CobbITHA obj4

CsoiicTea 06beKTa q°
<] >

Value
CankT-NeTepbyprckoe oTAene. ..

Attribute
HazBaHue opraHM3aumm

CaHkT-Metepbyprckoe oTaeneHme MaTeMaTMyecKoro MHCTUTYTa um, Cteknosa PAH I

Puc. 5 Cpasnenue ceoiicmg o6vexmos q3 ugq

B 3akimodeHue 3ameruM, 4TO pedepeHIuanibHoe
TOKIECTBO 06bekTOB ¢’ 1 ¢'’ Tak u He GBLIO yCTaHOB-
nero. [Ipu Tekymmx 3HauYeHHsX KodPQuUIMeHToB k U f
SI1(q° q*°) ~ 0.406. B 1o xe Bpems y obbekra g’
OIpe/ieNICHbl JIBa 3HAYCHUsS aTpHOyTa A3bIK, YTO HE
MO3BOJISIET CENATh OJHO3HAYHOI'O BBIBOAA O SI3BIKOBBIX
BBIPAXKEHUAX, SBUBIIMXCS €r0 MCTOYHMKOM. B Taxmx

yciousx umeroterocs snauenus SI(q°, q*°) menocra-
TOYHO JJIsl TOTO, YTOOBI CUUTATh OOBEKT ¢ IKBUBAJICH-
TOM ¢ 10 (o0BbekT q4 HE MOXKET CUUTATHCS] DKBUBAJIEHTOM,
TaK KaK OH He uMeeT aTpudyToB). B urore undopmarus
0 TOM, 4YTO O(QUIMAaNbHBIE SI3BIKH KOH(EPEHIUH
PYCCKHIT M aHTTUHACKUH, OKa3aiach HEIOCTYITHA puc. 6.

File Edit Compute
BE &

MNumber Entity Name nNe Relation Name Related ObijfAttr Value Equivalent Object
objo HayuHble Meponp... Obj0 Obj 4
objl Meorpadmuyeckoe ... Obj3 Objs
objz OpraHvsaumrn
obj3 OpraHnsaumrn
obj4 Hay4Heie Meponp...
objs OpraHn3aunn
objé OpraH3aurn
obj7 OpraHMzaun Attribute Value PaspelueHne
objs OpraH1sauni
priss Opranmsaum KopedepeHuum
obj10 HayuHeie Meponp...
obj11 MiHTepHeT-pecypcel

Puc. 6 Pesynomam paspewenus peghepenyuanvhvix ceszeu

5 3akiaoyenue

OcHoBHOHI LIENTBI0 MTONCKa pedepeHnmaTbHO
TOXIECTBEHHBIX OOBEKTOB  SIBJIICTCS  COKpAILCHHUE
yucna VO, npeacTaBisommx oQHy CYIHOCTb, B Heale
J0 OJHOTO, YTO, B CBOIO OYEpe/ib, MOBBIILAET BEPOST-
HOCTh WX ycremHod wuaeHTHukammu. OIHAKO OIIH-
0oyHOE OO0BEeOUHEHNE OOBEKTOB 3aMETHO CHIDKAET
UTOrOBYIO 3((EeKTHBHOCTh TNPOLENYpbl HICHTH(UKA-
UM U JaXKe MOXET MOCIYXHTh MPUYNHONH HEKOPPEKT-
HOTO OTOXKAECTBIICHHS ¢ 00BEKTOM 0a3bl maHHBIX. [1o
9TOW NMpHWYHMHE BO TJIABY YIVIa BBIBEJICHA TOYHOCTH, H
o0beANHEeHNEe OOBEKTOB MPOM3BOANTCS JIMIIbL B CaMbIX
OYEBHAHBIX CIIydasx 3aBHCHMOCTH. VMmerommecs Ha

JIAHHBI MOMEHT Pe3yJbTaThl MO3BOJSIIOT CUMTATh, YTO
MONOOHBIN MOAXO0N MOCTaTOYHO d(deKTHBeH I
JIOKyMEHTOB ~ PAacCMaTpUBAacMOW  HAMH  TEMAaTUKH
(ma(OpMAaIIOHHBIE MMChMa, HOBOCTHBIE COOOIICHUS O
mKoaX ¢ KOH(QEpPEeHIUsIX, KpaTKue CTaThd MO
KOMITBIOTEpPHO IMHTBUCTHKE). Bomee obmme ciydan
HY)XJAIOTCSI B JIOMOJNHUTENBHBIX JKCIEPUMEHTAIBHBIX
NpoBepKax.  3aMeTHM, YTO Ha TOJNHOTY pe3yibTaTa
UMEET BO3MOXKHOCThH MOBIHUSATH DKCIIEPT: IJIS STOTO B
OIMMCAaHHOM pPEAAKTOpe JOCTYIMHBI (YHKIHH KOpPpEK-
TUPOBKH OOBEKTOB W WX OOBCAWHEHHS «BPYIHYIO». B
JATBHEHIIEM TUIAHUPYETCS OCYIIECTBUTH WHTETPAIIHIO
MOJYJSI pa3pelreHust KopedepeHInd HemoCPeICTBEHHO
B TEXHOJIOTHIO aHaju3a TEKCTa. JTO IO3BOJHIIO ObI




UMETh JOCTYI K CTPYKTYpE TPEATIOKCHUN 1 ab3a1eB, a
TaKkK€ K KOHKPETHBIM JIEKCHUECKUM  €IUHHIIAM,
yaacTByronmmM B cOopkax MO. AHamu3upys 0OBEKTHI
Ha CTaauu COOPKH, MOXHO TIOBBICUTH ITOTHOTY 3a CUET
pacuiMpeHusl CHHCKa pPAacCMaTpUBAEMBIX CIIydyaeB €€
npuMeHeHus. OMHAKO, B OOIIeM BHIE MOJO0HOE BPS
JIU BO3MOXHO. TeM He MeHee, IOT00OHYI0 MHTETPaIHIo
TEOPETUYECKU PEATbHO OCYIIECTBUTH JJII KOHKPETHOM
cuctemsl AOT.
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Searching referential relationships between
the information objects during the
automatic document processing

Alexey Seryj, Elena Sidorova

This article describes a way to establish a referential
identity (or coreference) of the information objects
extracted from natural-language documents.
Information objects are taken as hypothesis about the
real object that lies in a given subject area and put
together with vocabulary units found in the text during
the analysis. The proposed approach allows to abstract
from the text processing technologies. There are several
certain requirements imposed only on the information
objects format and they are specified by the ontology
description. Coreference establishing process consists of
three stages: similarity degree calculation and analysis;
construction of the set of hypothetical equivalents for
each object; coreferential objects unification. We
introduced a new quantity called similarity index that is
used for estimating the objects similarity degree.
Referentially identical objects are merged into one.

'KopedepentrocTs  (pedepeHIMOHANbHOE TOXJIECTBO) — OTHOIIGHHE MEXIYy KOMIIOHGHTAMH BBICKA3BIBAHHS
(0OBIYHO MMEHHBIMH TPYIIAMH), KOTOPBIe 0003HAYAIOT OAMH W TOT K€ BHES3BIKOBON OOBEKT WIIM CHTYAIHIO, T.C.

AMEIOT OIMH H TOT ke pedepeHT.
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