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AHHOTANUA

B cTaThe ONHUCaH  METOJ  KOHTEKCTHO-3aBUCHMOTIO
AHHOTHPOBAHUS, OCHOBAaHHBIA HAa CIEKTPAJIBHBIX OIICHKAX
JIEKCEM JIOKYMEHTOB, YUHUTBHIBAIOUIMX MX BHYTPEHHUE YaCTOTHI.
IIpencraBieHsl anroOpuTM W pe3yabTaThl ero oOydeHus Ha
OCHOBE 9KCIEPTHBHIX OIIEHOK.

1. BBegenue

KOHTGKCTHO'?)aBI/ICI/IMOG AHHOTHUPOBAaHUEC JOKYMCHTOB SABJISICTCS
Ba)KHOM 3aﬂaqe171 JIMHTBUCTUYCCKOI'O MOACIIMPOBAHUs, U IJIs €€ PCUHICHUA
CYILIECTBYET MHOXECTBO MeTOA0B. OCHOBY OOJIBIIMHCTBA W3 HHUX
cocraBisieT 0TOOp ()ParMEeHTOB HMCXOJHOTO JTOKYMEHTa, MaKCHMalIbHO
YAOBJIETBOPSIONINX BBEJCHHOMY KpPUTEPHIO KadecTBa TMOCTPOCHHUS
AHHOTALIMKM OTHOCHTENBHO 3ampoca. 3agady KOHTEKCTHO-3aBHCHMOTO
AHHOTHPOBAHUS MOXKHO IPEJICTABUTH B CIECAYIOIIEM BH/IE.

Hcxonnplie naHHBIE:

e 3anpoc Q — MHOXKECTBO JIEKCEM 3a1poca q;
o JlokymeHT D — MHOXKECTBO JIeKceM JOKyMeHTa d;
e AHHOTaIUsI A — MHOXXECTBO JIEKCEM aHHOTAIIUH a;

OrpaHu4eHus:

B JaHHOM CJiydac BBOJATCA OrpaHMYCHHA Ha JJIWHY aHHOTAllUU B
300 cuMBOJIOB:
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> length(a) <300 (1),

rae length(a;) — A7MHA IeKCEMbI WITH Pa3AeNUTENs aHHOTALUH.

Tpebyercst chopMupoBaTh MHOXKECTBO A, YIOBIETBOPSIONIEE
BBEJICHHBIM OTPAaHWYCHUSIM U OTpa)karollee CoJiepKaHWe JOKyMeHTa D
OTHOCHUTENBHO 3arpoca Q.

2. Onucanue ajaropurMa

Hamu 3ajaua mojydeHHss MHOXXECTBA A pelnanach B CIEAYIOIIEM
BUJIE:

MHOXeCTBO JIeKCEM JTOKyMeHTa pa30uBaercs Ha ¢parmentsl F. Jlis
9TOTO MCTIOJIB3YIOTCS CIIEAYOIIHE CIIOCOOBI:

1. MeTon CKOJB3SIIETO OKHA C JUIMHOM, 3aJJaHHON B
konmuuectBe mpemaoxenumit. Fi={Pc}, rtme P - MHOXecTBO
npemtoxenuit gokymenra D, k=i,i+l,.i+L-1, L - 3amannas qiiHa
CKOJIB3SIIIIETO  OKHA. T.e. Kaxmoe TNpeIOKEHNE SBISIETCS
(parMeHTOM, 3a HCKJIIOYEHHEM CIIy4yaeB, KOTJIa MPEUIOKEHHUE He
yknaaeiBaetcss B orpanuyenus (1), Tlogmuoxkectsa F  He
MEePECeKar0TCS.

2. MeToJ CKOJB3SIIEr0 OKHA C JUIMHOM, 3aJaHHOW B
komuuectBe cinoB. F={dy}, rme k=i,i+1,..i+L-1, rne L - 3amannas
JUITMHA CKOJB3SIIEro OKHA. JIaHHBIA METOJ MPHUMEHSETCS B TOM
cilydae, ecliM MpeJIOKEeHHe He yKiajasiBaeTcsi B orpanuueHue (1).
IMoamuoxecTBa F B JaHHOM cliydae mepeceKaroTesl.

Ha ocHOBe aHanu3a KpUTEpHEB Ka4deCcTBA AHHOTHPOBAHUS ObLIA
(GbopMannu3oBaHbl  YaCTOTHO-3aBUCHMBIE  METPUKHA  PaHKUPOBAHUS
(bparMeHToB, st BBIYHMCIICHHSI KOTOPBIX UCIIOJB3YIOTCS
XapaKTepUCTHKH, OITMCaHHBIC B [1]:

Buytpennss gacrora semmsl |F(L,d)- gncio BxoxaeHuit memMmmbr L

B TOKyMeHT d.

VcrIoBHAS 4acTOTA JIEMMBI - YHCIIO TOKYMEHTOB, YAOBICTBOPSIOIINX
3aJIaHHBIM YCIIOBHSM. B KOHTEKCTE MaHHOM pabGoOThl HCIIOIB3YIOTCS
CITEYTOIIHIE YCIOBHS:

1 Jlemma L umeer Berpeuaemocts |F(L,d)=v:

CLF(L,v)=card(d|IF(L,d)=V) , rae card(d|A) - uncio TOKyMeHTOB
KOJUICKIIHH, YIOBJICTBOPSIONINX YCIOBHIO A, V — IIEJI0€ YHCIIO.

2. Jlemma L umeer Betpeuaemocts |F(L,d)>v

CLF2(L, v)=card(d|IF(L,d)>V)

AbcomoTHast gactorta cioBa AF(L) — 9rciio BXOKICHHMIA TeMMBI

HEKOTOPOTO CIIOBA BO BCE TOKYMEHTBI KOJUICKIIHH.
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N
AF(L) = Z IF(L,d), rme N — MOIIHOCTh MHOYKECTBA IOKYMEHTOB
d=1

KOJIIEKIHH.

OtHocuTenbHas ychoBHas dYactota jemmbl RCLF — oTHomeHue
YCIIOBHOM YacTOTHI JIEMMBI HEKOTOPOTO CJIOBa K €ro abCONFOTHON
gacToTe:

RCLF(L,v) = CLF—(LV)

AF(L)

AbcomoTHas ToKyMeHTadbHas gactoTta ciaoBa DF(L) — gucio
JIOKyMEHTOB, B KOTOpBIE JieMMa L BxoauT He MeHee 1 pasza

DF(L)=CLF2(L,1)

OOpaTHasi ycJOBHasl 4acTOTa JIEMMBI:

ICLF(L,V) :L(L) ()]
CLF(L,V)
Ha ochoBe (2) Obud CHOPMYITHPOBAHBI CIEIYIONINE OICHKH JUIS
pamkupoBaHus HpParMeHTOB:

1. Mepa BXOXKJCHHUS 3ampoca BO pparMeHT
IFQ = > ICLF(q;,IF(q;,D)) (3),
Q.q;¢R

rze (- JieMMa j-To cioBa 3ampoca Q.
Mepa BxoxxaeHus (hparMeHTa B 3a1poc
IQF = > ICLF(f ,IF(f,,D)) (4), rme fij- nemma j-ro
F.fij2Q

cioBa pparmenTa F;

Tak xak cQopMHpPOBaHO JBE METPUKH (QPArMEHTOB, TO [UIA
KPUTCPUAILHOTO  OLCHMBAaHMSA M  IOCICAYIOUNIETO  PaHXHPOBaHMSA
HEOOXOANMO BBECTH CBEPTKY. bynem ncrons30BaTh CBEPTKY BUIA:

FM; =BIFQ™ +b,IQFR* (5),

rae aj;, &, by, b, — xoapdunuenTr, KOTOpPHIE B JaNbHEWIIEM
OIIPEJEIISIFOTCS. HA OCHOBE DKCIIEPTHBIX OLIEHOK M0 00yyaroleil BEIoopKe.

CorylacHO BBIYMCIICHHBIM OIIGHKaM IIPOM3BOAMTCS PAHKHPOBAHHUE
MHOXecTBa (parMeHTOB MO Bo3pacTaHuio FM;, B pe3ymnbraTe dYero
moiydaercss MHoxecTBo RF. I3 momydeHHOro cmomcka —ITyTeM
TIOCJIEI0BATENILHOTO BEIOOpa ()OPMUPYETCSl aHHOTAIMS:

A={RF, |3 length(RF,) <300} (6)

W3 xomnekumit mokymentoB KM.ru 2007 u BY.web 2007 6buia
chopmupoBana oOydaroiias BbIOOpKa, Ha OCHOBE KOTOpOH B
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JajdbHEHIIeM il PasaM4YHbIX HA00pOB KOI(GPHUIUEHTOB (HOPMYJIBI
cBeptku (5) ObutM mOCTpoeHBI aHHOTANWH. C IENBI0 COKPANICHUS
o0beMa 00padaThIBaeMbIX JTAaHHBIX OBUIO C(HOPMHPOBAHO OTPaHMYECHHOE
MHOXKECTBO 3HA4YCHUI KOI(P(UIHEHTOB, KaKJ0€ U3 MOJMHOXKECTB
KOTOpOTO  00NajaeT  ONpEeNeNeHHBIMH  OcoOeHHOCTsSIMU.  Jlanmee
9KcrepTamMu OblUIa OlIEHEHA KaXKIasl U3 aHHOTALMi, MOJTyuYeHHas: Ha BCEM
MHOXKECTBE MapaMeTpoB (GOpMyJbl CBEPTKH. Pe3ysbTaThl OLCHUBAHUS
cBeeHsl B Tabimy (Tabmmma 1).

Cpennsis oLueHKa
Howmep al bl a2 b2 JKCIIEPTOB
Habopa
1 2 3 4
1 1 1 1 1 03(03|05]|03
2 1 1 1 A 281 25] 23|33
3 1 1 -1 1 02|02 03|02
4 1 1 -1 B 231222217
5 1 A 1 1 0403|0302
6 1 A 1 A 49 |1 47| 29| 52
7 1 A -1 1 02]03]|03]02
8 1 A -1 B 5 | 35]59]51
9 -1 1 1 1 54|138| 6 |67
10 -1 1 1 A 91|71 72|81
11 -1 1 -1 1 5338|4555
12 -1 1 -1 B 971928498
13 -1 B 1 1 431 36| 29| 28
14 -1 B 1 1 46 | 42 | 56 | 52
15 -1 B -1 1 5 | 45|43 | 46
16 -1 B -1 B 61|32 38|53
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Kosddumuent A=10"%, kospdumment B=10°, kosdpdurments: A u
B mpuMeHSIOTCS U1 TOr0, YTOOBI HOPMAaTH30BaTh 3HAYCHHE
COOTBETCTBYIOIIETO CIaraéMoro B TeX CIIydasx, KOoraa HeoOXoaumo
YMECHBIIUTH €T0 BJIMAHUEC HA KOHEYHBIN pe3ybTart.

Koadduuuenr cormacus skcrmeproB 0,92, T.e. TOBOJBHO BBICOKHIA.
[Ipuyem MmaxcuMmanbHBIe OICHKM y HabopoB 10 m 12, kaxagerii u3
KOTOPBIX HWMEET CBOM OCOOEHHOCTH pPaHXHUpPOBaHUS (parMeHTOB
nokymeHnrta. Tak Habop 10 oTmaer mpeamnouTeHUEe PparMeHTaM TEKCTa,
MaKCHUMAalIbHO COOTBETCTBYIOIIMM 3alpOCy M IPH 3TOM MaKCHMaIbHO
pa3BepHyTbIM. HaGop 12 Takke JaeT HAMBBICIIME OIICHKH (pparMeHTaM
TEKCTa, MaKCHMaJIbHO COOTBETCTBYIOIIMM 3alpocy, HO, B OTIMYHE OT
mpeasIayIero Habopa, Hanboee JTakOHHYHBIM. [IpideM Ha HEKOTOPBIX
JIOKyMEHTax o0a MeToJa [JalT OAWH W TOT JK€ pe3yibTar
aHHOTUpOBaHUs. T.K. HEJIb3s OZTHO3HAYHO OT/AATH MPEAIOYTEHHE OJJHOMY
U3 HaO0oOpoB, OBUIO TIPUHATO pENICHWE HCIOJb30BaTh 00a 110
cienyromeMy anroputMmy. POparMeHTH JOKyMEHTa Ui aHHOTAIlUU
BEIOMPAIOTCS TIOOYEPETHO M3 PAaH)KUPOBAHHBIX CIIMCKOB, OJTYYECHHBIX T10
KaXIOMY M3 HaOOpOB, HadWHAsA C 12 10 TeX IOp, MOKa BHITIONHSIIOTCS
OTpPaHWYEHUS TI0 JUIMHE aHHOTAINMH. ECIM COOTBETCTBYIONINE AIIEMEHTHI
CITUCKOB COBMAJAIOT, TO ()parMEeHT BBHIOMpAETCS OJHOKPATHO, YTOOBI HE
ObUIO 1y OIUPYIONIMXCS TPETI0KEHHUH.

Takum 00pa3oM, mpeiaraeMblil aITOPUTM KOHTEKCTHO-3aBUCHMOTO
aHHOTHPOBAHUS MOXHO Pa30HUTh Ha CICTYFOIIHE IIIarH:

1. ®dparmeHTanys UICXOIHOTO TIoKymMmeHTa D——F .
2. OrnenuBanue (QparMeHTOB JOKyMeHTa Ho (opmyliam
1 10° 1 g
FM =—+——, FM2 =——+10"IQF
IFQ IQF IFQ

3. [MocTpoenne paHXHPOBaHHBIX CIHCKOB o
BO3pacTaHUIO KPUTEPUEB FM1 u FM2.
F FM1 H: l, F FM 2 H: 2

4, ITocTpoeHne aHHOTaIMM MYTEM MOCIEIOBATEIHLHOTO

BeIOOpa amemeHToB cmuckoB RF1L,RF2 mo Ttex mop, moka
BBIMOJIHSETCS orpanuyeHue (1), MCKIIOYash MOBTOPHOE BKIFOUCHUE
(hparMeHTOB TEKCTA.
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3. 3akiauenune

OcobeHHOCTSIMH MPEI0KEHHOTO aNropuT™Ma SIBIISTFOTCS
WCTONB30BaHUE  YACTOTHO-3aBHCHMBIX  OIICHOK JiekceM [1] wm
WCTIOJB30BaHUE JIBYX METOJOB PAH)XHPOBAaHUS (PPAarMEHTOB JOKYMCHTA,
AMEIOMNX TMPUHLOMAIHKAIBLHOE OTIWYHME Jpyr OT Jpyra, 4YTo Jaer
BO3MOXKHOCTh MOJYYUTh OOJee COAEpKATeNbHYI0 aHHOTALHUIO IO
CPaBHEHHIO C QJITOPUTMOM, HCIOJB3YIOUMM OfauH MeTon. CTouT
OTME€TUTH, YTO IAapaMETPhl aJropuTMa pPAHXHUPOBAHUA IIOJYUYCHBI Ha
HebOoupIIoi oOydaromelf BEIOOpPKE M OCHOBAaHBI Ha MHEHHH UYETBEPBIX
skcnepToB. [lpu (dopManu3anuu KpUTEPUEB KavyeCTBA MOCTPOCHUS
AHHOTAIIMU TOSBUTCS BO3MOXXHOCTh MAIIMHHOTO OOYYCHHs alropuTMa
Ha OOJIBIION BBIOOPKE TOKYMEHTOB M MHOXECTBE 3HAUCHUH TapaMeTpoB,
HE OrPaHMYCHHOM IIPEJCTABICHHBIMH BhIIC HaOopamu. B uacTHOCTH
JUIS pENICHHS 3TOW 3aJadyd  MOXHO WCIOJIb30BaTh T'CHETUYCCKUE
ONTUMU3AIMOHHEIC aITOPUTMEI.
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Context-depended annotation method based on spectral
estimations of lexemes

Zyabrev |.N., Pozharkov O.V.
The paper describes context-depended annotation method based

on spectral estimations of documents lexemes. Also presents
algorithm and results of its learning on basis expert estimation.
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