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MOJAEJIUPOBAHUE CUHTAKCHYECKOI'O AHAJIN3A B
3AJAYAX AHHOTUPOBAHUA U PEOEPUPOBAHUA
HOJIHOTEKCTOBBIX JOKYMEHTOB

B crarti nponoHyeThcst MOJENb CHHTAKCHYHOTO aHAN3y y 3ajayaX aHOTYBAaHHS Ta pedepyBaHHS
MOBHOTEKCTOBOI iH(OpMaIii, 3 BHKOPHCTAHHSIM anreOpu CKIHYCHHX MPEIUKATIB Ta NPEAUKATHUX
omepariid. IIpoBemeHo aHami3 iCHYIOUMX METOJIB AaHOTYBaHHS Ta pedepyBaHHS IIOBHOTEKCTOBOI
iHdopMarii. 3amponoOHOBaHO BUKOPHCTOBYBATU MPU aHOTYBaHHI Ta pedepyBaHHI CTATHCTHYHI METOIU
Ta 3alpONOHOBAHMX MiAXiJ Pa3oM.

B cratee mpemmaraercst MoJENb CHHTAaKCHMYECKOrO aHalW3a B 3ajJadaX aHHOTUPOBAHUA U
pedepupoBaHus MONHOTEKCTOBOW HMH(OpPMAnnM, OCHOBaHHAs Ha HCIIOIB30BAHHM KOHCYHBIX
MPEINKATOB M MPEANKATHBIX onepaiuii. [[poBeIeHO aHAIN3 CYIIECTBYIOIINX METOIOB aHHOTHPOBAHHS
1 pedepupoBaHUs TOTHOTEKCTOBOH MH(MOpManyu. IIpeaoxeHo UConb30BaTh IPU AHHOTHPOBAHHUH U
pedeprpoBaHU CTATUCTHYCCKIE METOABI M MPETIOKCHHYIO MOJICIb BMECTE.

In article the model of the syntactic analysis inlglems of annotation and abstracting is offereth&o
text-through information, based on use of finakdizates and predicate operations. It is lead tlatyais

of existing methods of annotation and abstractirg text-through information. It is offered to ude a

annotation ang@leepupopannu statistical methods and the offered model together

Brenenne. AKTyaJbHOCTh MPO0JIeMbl AHHOTHPOBAHUS U pedepHPOBAHHUS.
HckyccTBo  pedepupoBaHusi, WM COCTABJICHUS AHHOTAIMHA, WM KPaTKUX
M3JIOKCHUN MaTepualia, MHBIMH CJIOBaMH, HW3BJICYCHHs HauOOJIee BaXKHBIX WM
XapakTepHBIX (ParMeHTOB W3 OJHOTO WJIM MHOTHX HCTOYHHKOB WH(OpPMAaInH,
CTaJIO HEOTHEMJIEMO YaCThIO IIOBCEITHEBHOM KU3HH.

3amaya aHHOTHUPOBAHHUA [IOKYMEHTOB SIBIISICTCS AaKTYalbHOM il JFOOBIX
XpaHWuil MHOGOPMAIMH: OT OMONMOTEK J0 HHTEepHeT-nopramoB [1, 2].
[ToTpebHOCTH B CcpencTBax aBTOMAaTHYECKOTO pedepHpoBaHUS M aHHOTHPOBAHHS
HCTBITHIBAIOT: KOPIIOPATHBHBIE CHCTEMBI IOKYMEHTOO0OPOTA; TIOMCKOBEIE MAIITHHEI
M KaTalloTH pecypcoB IIHTepHET; aBTOMATHU3UPOBaHHBEIC HHGOPMAIIMOHHO-
OMONMOTEYHBIC CUCTEMBI; KaHAJBl BEINAHUS; CIYXOBl PACCBUIKH HOBOCTEH H
apyrue [3]. AuHOTHpOBaHume TpeOyeTcsi TakKe H KOHKPETHOMY UEJIOBEKY,
HaATpuUMep, Ui OBICTPOTO O3HAKOMIICHHS C UHTEPECYIOIEH ero myOauKaiue win
C TOAOOPKOW CTAaTeH 1O OJHOM TEMATHKH.

XO0TsI HEKOTOpBIC MMPOU3BOAUTEINN YK€ cedac MpeaIaraloT HHCTPYMCHTHI IS
pedepupoBanus, 00beM HHPopMauu B CeTH pacTeT M ONEpaTHBHO IMOIYYaTh €€
KOPPEKTHBIE CBOAKH CTAHOBHUTCS BCE CIIOXKHEe. Takue HHCTPYMEHTHI, KaK (yHKIHS
AutoSummarizes Microsoft Office 97,cucremsr IBM Intelligent Text Miner,
Oracle Contextu Inxight Summarizer OMIOHEHT MOMCKOBOTO MEXaHHU3Ma
AltaVista), 6e3ycii0BHO, MOJIE3HBI, HO UX BO3MOXXHOCTH OIPAaHUYEHBI BHIICICHUEM
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1 BBIOOPOM OPUTHHANIBHBIX ()PArMEHTOB U3 UCXOHOTO JOKYMEHTA M COCIMHEHUEM
ux B KOpoTkuii Teket [1, 2]. [ToAroToBKa jke KPaTKOTO H3JIOKEHHS TPEANOoIaract
repeadyy OCHOBHOM MBICITH TEKCTa, U HE 0053aTEIEHO TEMH XKE CJIOBAMHU.

TekcT, TMONyYeHHBIH MyTeM COCAWHCHHS OTPHIBOYHBIX (hPArMEHTOB, JIUIICH
TJIAJAKOCTH, €ro TPYIHO YuTaTh. KpoMe TOro, MCTOYHMKH WH(QOPMALUU BOBCE HE
BCErJa SBJISIOTCS TCKCTaMH, BEIb HEOOXOIMMO MOJrOTABIMBATH AHHOTAIMHM M Ha
BUJICO3AINCH, K IIPUMEPY, CIOPTHBHBIX COPEBHOBAaHWU, MWIH (HOPMHUPOBATH
CBOIHBIC JaHHBIC MO OwWpkeBbIM TaOnuuaMm. IlepednciIcHHbIE HHCTPYMEHTBI
pedepupoBaHus pacCcUMTaHbl Ha 00pabOTKY TOJBKO TEKCTOBOW mH(popmanuu. U,
HaKOHEll, OHM HE MOryT paboTaTh cpa3y C HECKOJIbKUMH HCTOYHHKaMu. Tak,
CKa)keM, MHOTOYHCJIEHHBIE JIEHTHI HOBocTell B WED coo0maroT 00 OMHUX U TEX XKE
COOBITHSX, U HA 3TOT CIIy4dail MOT ObI OKa3aThCs MOJIE36H HHCTPYMEHT, CITOCOOHBIN
BBICTTUTH OOIIHE MECTa U HOBYIO HH(OpMAIIHIO.

AHaJIN3 COBpPEMEHHBIX MeTO/l0B pedepupoBaHHsi U AHHOTHpOBaHus. B
HACTOsIIeE BpeMs HauOoJiee pacIpOCTPAHCHO pPYYHOC aHHOTHPOBAaHUE, K
JIOCTOMHCTBAM KOTOPOTO MOXHO OTHECTH, OC3yCJIOBHO, BBICOKOE KadyeCTBO
COCTaBJICHUSI aHHOTALMU — €€ "OCMBICICHHOCTh . TUNMHYHBIC HEMOCTATKH PYYHOM
CUCTEMBbI aHHOTHUPOBAHHS — BBICOKHE MATCPUAIBHBIC 3aTPAaThl U MPHUCYIIAs i
HU3Kasi CKOPOCTb.

Xopoiee aHHOTUPOBAHWE IPEAINONAracT COJCPXKAHUE B  aHHOTAIUU
MIPEIIOKEHHI, MPEACTABISIONIMX MaKCHMAaJIbHOE KOJINYECTBO TeMm,
MPEACTABICHHBIX B IOKYMEHTE, P MUHUMAIIbHOH H30BITOYHOCTH.

PedepupoBaHre 0OCHOBBIBACTCSI HA JBYX MOAXOAaX:

e OOmmii — pu co3xanuu pedepaTa mporpaMMa OCHOBBIBAECTCS Ha OOITUX
MOJIOKEHHUSX CO3JaHusl TeKcTa. [IpenmyinecTBo: pedepaThl OJUHAKOBO
XOPOIIH JJIs1 IFOOBIX TEM.

*  Crermmduueckuit — npu co3maHuu pedepara mporpamMma yke HaCTpOcHa Ha
onpenenéHHble TUIEI pedeparoB. Hanpumep, HAYIHBIA, WM COIMATBHEIC
HOBOCTH, WJIH 3KOHOMHKA.

CornacHo cratbe [1], mporiecc aHHOTUPOBAHUSI PACIIAIAETCsI HA TPH JTAMa.

*  AHanmu3 HCXOJHOTO TEKCTA.

e OmpeneneHue ero XxapakKTepHBIX GParMeHTOB.

*  dopMHpOBaHHE COOTBETCTBYIOIIETO BHIBOA.

BOJBIIMHCTBO COBPEMEHHBIX PaOOT KOHIIEHTPUPYIOTCSI BOKPYT pa3paboTaHHOM

TEXHOJIOTHH peepUPOBaHHS OJJHOTO JOKYMEHTA.

BbIIensroT /iBa OCHOBHBIX IOJXO0Ja K aBTOMATHYE€CKOMY aHHOTHPOBaHHIO
TEKCTOBBIX TOKYMEHTOB [4]:

H3BneueHne — mpeanonaraeT BBICICHHE HauOoliee BaXKHBIX (DparMeHTOB
(vamie Bcero STO TMPEUIONKEHHUS) M3 HCXOJHOTO TEKCTA WM COEJAMHEHUE HX B
aHHOTAaIMiO0  (METOJbI, OCHOBaHHBIE HA OTOM I[OAXONE, €IIE HAa3bIBAIO
MMOBEPXHOCTHBIMH).



Wcxonaubrit AHaM3 UCXOIHOIO
HOKyMCHT TEKCTa

OmnpeneneHue ero
XapaKTepHbIX
(parmeHTOB

Cunre3
aHHOTAIUU

dopmupoBanue
(pedepar) L

COOTBETCTBYIOIIETO
BBIBOJIA
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O0600meHue —  IpenroJiaraet HCIIOJIb30BAHNE TpeIBAPUTENHHO
pa3paboTaHHBIX TPAMMATUK €CTECTBEHHBIX SI3BIKOB, TE3aYPYCOB, OHTOJOTMYECKHUE
CIPaBOYHHUKH U JIp., HA OCHOBAHMM KOTOPBIX BBINOJHSAETCS NepedopMynnpoBaHue
HCXOHOIO TEKCTa U ero 00001IeHne (METOIbl, OCHOBaHHbBIC HAa 3TOM MOJXOJE, CIIe
HAa3bIBAIOT I1yOUHHBIMY [4, 5]).
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Ananuz CuHre3

Puc. 20600mennas apXUTEeKTypa CHCTEMBI aBTOMAaTHIECKOTO pe)epHpOBaHUS

B nmoaxome, OCHOBaHHOM Ha H3BICYCHUU (PPArMEHTOB  METOIOM
COIOCTABJICHUs MIA0JIOHOB, BBLICISIOT HauOOJee JIEKCHYSCKH M CTATHCTHYECKH
3HAYHUMBIE YacTH (MOJEb JMHEHHBIX BeCOBBIX Kod(duimenTos [3], TRM — Text
Relationship Map [4]).B pe3yinbTare aHHOTAlMs B JAHHOM CIIy4ae CO3MacTCs
MPOCTBIM  COCMHEHHWEM BBIODAHHBIX (ParMEeHTOB. OTOT TMOAXON  JIETKO
HacTpamBaeTcs JUIsl 00paboTKu OonbmuX 00beMoB HHGOpMamuu. M3-3a ToTO, 9TO
paboTa TakMxXx METOJOB OCHOBaHa Ha BBIOOPKE OTHENBHBIX (HParMeHTOB,
MpeIoXKeHu Wi (hpas, TEKCT aHHOTAIUM, KaK MPaBWIIO, JiKIneH CBsA3HOCTH. C

JOpYroil CTOPOHBI, TAKOW IMOAXOA BBIZAeT OoJiee CIIOXKHBIE AaHHOTALMH, KOTOPBIE
HEpeIKo colepikaT HHHOPMALHIO, TOMOTHAIONIYIO HCXOMHBII TEKCT.

Ha puc. 2 nzobpaxeHa 00001IICHHAsS apXUTEKTypa CUCTEMbI aBTOMATHIECKOTO
pedepupoBanusi, OCHOBAaHHAs HA TAKOM MOAXOJE.

B mnoxxonme 0600uieHuss A8 MOATOTOBKM AHHOTALMH TPEOYIOTCS MOLIHBIC
BBIYHCIIMTEIIbHBIC PECYPCHI ISl CUCTEM 00pabOTKH ecTecTBeHHBIX s13b1KOB (NLP —
Natural Language Processing)rom 4mciie rpaMMaTHKH M CIOBapH (Te3aypychl)
JUSL  CHHTAKCHYECKOro  pa3dopa W TEHEepaliH  eCTECTBEHHO-S3BIKOBBIX
KOHCTPYKIIUHI, OHTOJIOTHYECKHE CIIPaBOYHMKH [6].

JlaHHBIH TOAXOX NpenrojaraeT HCIOJIb30BAaHHE [BYX OCHOBHBIX THIIOB
MeTo/10B. IlepBblil TN omnupaercs Ha TPAAUIIMOHHBIA JUHTBUCTUYECKHM METO/I
CHHTaKCHYECKOT0 pa3zbopa HpeluioxeHHs. BTopol THUII MeTOmZOB aHHOTHPOBAHHS
OIIMPAeTCsl Ha MOHUMAaHUE eCTECTBEHHOIO s3bIKa. CHHTAKCHYECKH pa30op Takxke
BXOJHT COCTaBHOM YaCThIO B TAaKHE METOJIbI aHAJIH3A.

Ha puc. 3 n3zobpaxeHa 00001ICHHAsS apXUTEKTypa CUCTEMbl aBTOMATHIECKOTO
pedepupoBanusi, OCHOBaHHAs Ha 3HAHHSX.

IMoaxon, OCHOBaHHBIA Ha 00OOIICHUH U MPEINONAraloIInil OOpy Ha 3HAHHMS,
KaKk TMpaBuiio, TpeOyeT TMOJHOLUCHHBIX HMCTOYHHKOB 3HAHUH. OTO sBIACTCS
Cepbe3HBIM TMPEISITCTBUEM Ul €r0  IIMPOKOro pachpocTpaHeHus. [loaTomy
pa3paboOTYMKKH  CPENCTB  aBTOMATHYECKOTO  aHHOTHUPOBAHUS  BCEe  OOJblue
CKJIOHSIOTCS K THOPHIHBIM CHCTEMaM.

CHHTaKCHYeCKHUH
pasbop - Jepeso Cxarue - CTpyKTypHast
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Puc. 3. ]IBa ocHOBHBIX Moaxo0/a K popMupoBaHHIO pedepaTa B CHCTEMAxX C OIOPOH Ha
3HAHUS

I'maBHBIM oOrpaHMYeHHEM OOOMX METOJOB SBISIETCS TPEOOBaHUE CXKATHS.
OObeM aHHOTaMH, Wwin pedepara nowkeH cocraBuars or 5 1o 30% ucxomHoro
Tekcra. [loaroroBka aHHOTAIMH HECKOJBKMX WCTOYHHKOB HH(MOPMALMH WU
(opMHpOBaHUE CBOJOK Ul KAPMaHHBIX YCTPOMCTB MpEIoNaraer eme OoJbIIyIo
CTeNeHb CXaThs. JIOOWThCS BBINOJMHEHUS TaKUX JKECTKHX TPEeOOBaHWI OdYEHb
CIJIOKHO, IOCKOJIBKY JUISL TOT0 HeoOXO0IMM HeMaJIbIi 3ammac 3HaHUH.
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O6a moaxoma MdalOT TPUMEPHO OJWHAKOBBIM pe3ynbTar. I[lpm  ux
HCTIIOJBb30BaHUH PA3JeNIbHO JTUO0 B Pa3sTHUYHBIX KOMOMHAIHUAX TOYHOCTH JIEKCHKO-
rpaMMaTHYECKOTO aHAJIM3a, CKaXEM, aHTJHICKOTo s3bIKa yirydinaetcs 10 96-98%,
YTO CPABHHMO C TOYHOCTBIO PYYHOI 00pabOTKH.

Euie oJHy CIOXHOCTH MPEICTAaBIACT OLEHKA cpeacTB pedepupoBanus [1, 2].
Heobxoarma rapanTusi TOro, YTO AaHHOTAIUS ICHCTBUTENBHO SIBISICTCS aJCKBATHOM
3aMEHOW TEKCTa, WHBIMHU CJIIOBAMH, IOJIB30BaTellb JOJDKEH OBITh YBEpEH, 4YTO B
KPaTKOM U3JI0)KCHUU BBIPAXKCHBI BCE OCHOBHBIC MBICIH OpHTIHHANA. [loaTOMy
METOJBI CO3IaHHS U OIICHKH pedepaToB TOJDKHEI Pa3BUBATHCS MapaLIeIBHO.

IocTtanoBKka 3agaunm M Heab padoThl. llempio maHHOTO WCCIEIOBAHUA
ABISETCA  pa3paboTKa MOJIENM CHHTAKCHYECKOTO aHajih3a  IPEIOKEHUS,
OXBaTHIBAIOIINE MPOIECCH pedepupoBaHusS W aHHOTHpOBaHWSA. CHHTAKCHYECKHHA
aHaTM3 W TIOCTPOCHHUE JepeBa CHHTAKCHYECKOTO pa3bopa OymeT peann3oBaHO C
MOMOIIBI0 anreOpsl MPEeInKaToB W anreOpbl MpenuKaTHBIX omepanuii. Llenpro
PpaboTHI ABJIACTCS OOBEAUHUTD CTATHCTHYCCKUE METOJIBI U METOJIbI, OCHOBAHHBIC HA
3HAHUSX B 33JjauaX aHHOTUPOBaHHA W pe(EepHpPOBAaHUS IMOJHOTEKCTOBBIX
JIOKYMCHTOB.

MopempoBaHue CHHTAKCHYECKOTO Pa3dopa B 3a1a4yaX aHHOTHPOBAHHUA U
pedepupoBaHus TOJHOTEKCTOBHIX JOKYMEHTOB. BaxHoli  mpoOiemoi,
BO3HHUKAIOIICH TIPU CHHTE3¢ aHHOTALUM, SIBISICTCS OTCYTCTBHUC CPEJACTB
CHHTAKCHYECKOTO M CEMaHTHYECKOTO aHAIM30B, a TaKKe CHHTE3a TEKCTa Ha
PYCCKOM WM yKPAaMHCKOM  SI3BIKaX, II0O3TOMY CEpBUCHl aHHOTHPOBAHHS
OPHUEHTUPOBAHBI MO0 Ha Y3KYIO MPEIMETHYIO 001acTh, IuO0 TpeOYIOT ydacTus
YeJIoBeKa.

Jmsg 9acTHYHOTO pPEeHmIeHHs 3TOW MpOOJIEeMBI aBTOPOM CTAaThU IIPEIjIaracTcs
HCIIOJIBb30BaTh CIMHBIH YHHBEPCAJbHBIH, XOPOIIIO pa3paboTaHHBIH
MaTeMaTH4ecKuil ammapar. JKemaTenbHO, Y4TOOBI STOT MATEMATHYCCKUN ammapar
OBUT OPUCHTUPOBAH TAKXKE W HA MOJCIUPOBAHHE BCEX YPOBHEH JIMHTBUCTHYCCKOM
00pabOTKA TEKCTOB IOKYMEHTOB. OIBIT HCCICAOBAHHUS 3aKOHOMEPHOCTEH
repegavyd WHPOpPMAIUU Ha €CTECTBEHHOM SI3BIKE, IMOKA3bIBAET, YTO PALMOHAIBHO
MOJTb30BAThCS OJHUM (POPMAITBHBIM  alapaToM OMUCAHUS 3aKOHOMEPHOCTEH
Tepenayd W HWHTEIUIEKTYIBHOTO TpeoOpaszoBaHus wHpopMaiuu. HeoOxoauMbl
(hopManu3MBI [T OMMCAHUS TIPEAUKATOB, KOTOPBIE PEANHU3YIOTCS IIPH JII000OM BUIE
HWHTEJUIEKTYIbHOH 00paboTKH TEeKCTOBOH wuHbopMmammu, I (HopMHUpOBAHH
YpaBHEHHI, OIMCHIBAIONINX CBOWCTBA JTHX TNPEOUKATOB. TakuM Hambomee
YHHBEPCAJIBHBIM alllapaToM, CIYXKalluM Ui ONHCAHHSA 3aKOHOMEPHOCTEH
00paboTkn MHPOPMAITUU Ha €CTECTBEHHOM SI3bIKE, U SIBIISETCSA anreOpa KOHEUHBIX
mpeauKaToB [7].

Teneps mpucTynuM K (opMaTbHOMY OIHMCAaHUIO TpeanoxkeHus. s Toro,
YTOOBI YBUJCTh B MPEIUIOKCHUU (HOopMyny anreOpbl NMPEIUKATHBIX OICPaIni,
CHavyaJla TPEACTaBUM B BHUIE Tpad-CXeMbl CHHTAKCHUYCCKYIO CTPYKTYPY KakKoii-
HUOYAb opmyns [8].

BosbsmeMm, k npumepy, Gopmyny anreOpbl OyieBbIX HyHKINN zXZ 0 XSX_4.
Ee MoxHO BbIpa3uth rpaduuecku cxemoid, n3odpaxenHoi Ha puc. 4. Kpyxku co
3HaKamH OyneBbIx onepaunii -, [ u [ n3o0paxator npeodpazoBarenu Gopmyi.
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Puc. 4T'paduueckoe npencrapiaenue GopmyIisl aaredps! OyIeBbX GYyHKIHMIT

Cxema cunTesupyet Gopmyry X X, 0X 3)? 4 U3 ee aprymentoB X;, X, Xj,
X, . Tak, npoxoas yepe3 kpallHUi cripaBa OJIOK IU3BIOHKLUH, (HPOPMYIIBI X X, H
X 3)_( , TpeoOpa3syroTca B (Gopmyiy X X, UX 3)_( 4. Ta gacte ¢opmynsl, Ha
kotopyto Ounapnas omepauusi (C wnum [) neiicTByeT mepBoif, mocTymaer Ha
npeoOpa3yonuii 6JI0K 10 TOPU3OHTAIBHOMY BXOJy, BTOPOIl — [0 BEPTUKAILHOMY.
Cxema (hopMmyIisl npescTaBisieT co0oi IpeBOBUIHBIN Tpad.

JlpeBoBuHBIN rpad — 3TO YACTHBINA Ciydall MapajulebHO-II0CIIEA0BATEILHON
cxembl. JIob6as ¢opmysia MOXET OBITH NpEACTAaBICHA B BHJE IOCIEA0BATEIIHLHO-
TapajuieIbHOW CXEMBI.

[TonpITaeMcst MOMOUTH K pa3pabOTKe METoJa MOCTPOCHHS MOJOOHBIX TpadoB
JUIL TIPEJUIOKCHUI €CTECTBEHHOTO s3bIKa. B rpamMmarhke s HarIsgHOTO
MIPEACTaBICHUS CTPYKTYpPBI MIPEATIOKEHUH UCTIONIB3YIOTCS JIEpeBbA
cuHTakcudeckoro noxduneHus [9]. VX MBI M mpEMeM B KadecTBE OTIPABHOTO
ITyHKTA [P PEIICHUH OCTABICHHOH 3aJauH.

[Tpumep nepeBa CHHTaKCHYECKOTO MOAYMHEHMS M300pakeH Ha puc. 5. CioBa
MIPEUI0KEHUS COEIUHSIIOTCA B aphl CTPENKAMHU, Ha3bIBAEMBIMH JYTaMU.

Pe3ynbrar Takoro coenuHeHUs Has3bIBaeTcs cioBocodeTaHueM. CnoBo, u3
KOTOPOTO Ayra UCXOAMT, HA3bIBAETCS IJIABHBIM, a CJIOBO, B KOTOPOE OHAa BXOIUT —
3aBUCUMBIM. KOopHEM NpennoxKeHus: Ha3blBaeTCs CIOBO, B KOTOPOE HE BXOIUT HU
OJlHa U3 AYT.
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He Hy»Ha COJIOBBIO 30]10Tasi KIIETKA, JIydllle 3ejleHast BETKa. (I10CII.)

Puc. 5Ipumep nepeBa CHHTaKCHYECKOT'O TOAYMHEHHS

[MocTpoeHne NepeBbCB CHHTAKCUYCCKOTO MOMYMHEHUS JJsi OOJNBIIOTO YHCIia
MPE[UIOKCHUI  MMOKAa3ajo, 4YTO CBSI3W MEXKAY CIIOBaMH BCerja o00pasyroT
JPEBOBUIIHYIO CTPYKTYPY, aHAJIOTHYHYIO TOW, KOTOpas HM300pa)keHAa Ha pHC. 5.
OToT (GaKT CBUACTEIBCTBYET O TOM, YTO B IPEHJIOKCHHH, KPOME IJHMHEHHOTO
TOPsIZIKA CJIOB, CYLLECTBYIOT €111 ¥ HANPaBJICHHbIE CBSI3U MEXAY CIIOBaMHU.

Hwxke onmceiBaeTcss METOJ MOCTPOCHUS CXEMBI (OPMYJIbI MpPEUIOKeHuUs. B

Ka4yecTBe MpHMeEpa, BO3bMEM Mpeiokenue "Meronasl u anroputMel Data Mining

Haubosiee >(PQPEKTUBHBI NpU aHaau3e OonbIKX 00beMoB gaHHBIX" ([Ipumep
TIpeIIoKEHUs B3AT U3 KHUTH bapcersH A.A., Kynpusaos M.C., Crenanenko B.B.,

Xonox N.W. Texuonorus aHanusa gaHueix: Data Mining, Visual Mining, Text

Mining, OLAP). Ilepexoas oT cxeMbl K (OpMyJ€, IMOAy4aeM CIEAYIOUIYIO
(bopmyity anreGpbl NPEAUKATOB, BHIPAXKAIOILYIO CMBICIT IPEIOKEHUS:

((Metoapil (anmroputmer))2(Data Mining))9(frantonee3 (> dexrrunn)8((npud(ana
mu3e)) 7 ((6oabunx5(06beMoB) )6 (1aHHBIX))). 4)

3aMeHsAssT B OTOM BBIDOXEGHHM BCE CJOBAa COOTBETCTBYIOIIUMH UM
IpelUKaTHBIMU IIepeMeHHbIMH X, + X,,, IpUXoauM K ¢opMmyne anredpsl
TIPEIUKATHBIX OTIepaIuii

(41X, 12X, J9((X,3%5 )8((Xs 4%, )7(X5%4 )6%10)) )
BBIPAXKAIOIICH CHHTAKCUYCCKYIO CTPYKTYPY PACCMATPUBACMOTO MPEIIOKEHUS.

Cxema (QOpMyJBI IPEIJIOKCHHS TTOCTPOCHA MO €ro JICPEBY CHHTAKCHYECKOTO
MOIYMHEHUSI, TaK YTO, NMPH KEJAHHWH, BCETIa MOYKHO BO3BPATUTBCS OT CXEMBI K
nepeBy. OmHako, cxema COACPXHUT B ceOe W HEUTO HOBOE, a MMEHHO: OJIOKH,
CHUHTE3HUPYIONIME TEKCT MPEJIOKEHISI U3 €r0 OTACIBHBIX 3JICMEHTOB; ITOJIOCH], Ha
KOTOPBIX  TMOSIBJISAIOTCSA ~ MPEUIOKEHHS W CJIIOBOCOYCTAHUS,  OYEPEIHOCTH
BBIMOJTHECHHSI CHHTE3a (POPMYJIIBI IPEIIOKEHUST OIIOKaMu cXxeMbl. 1o cxeme MOKHO
MMOCTPOUTH (HOPMYITY TPEATOKCHHUS.

Homepa BBIIONHSIOT B (OopMysie poJib UMEH OmNepaluid, CKOOKH YKa3bIBAIOT
OUYCPETHOCTh WX BBIMIOJHCHUS M TIOCJIEIOBATCIFHOCTh TMPUMCHCHHS KaXIIOW
orepanuu K ciaoBaM, a GOPMEI CIIOB IPEACTABIAIOT cOOO0W 3HAYCHHS apTyMEHTOB
(bopmyIbI.

B Teopun ecTeCTBEHHOTO SI3bIKa MPUHSTO, YTO OTACJIbHBIC CIOBA BBHIPAKAIOT
npeankatel. OTCIOAA CIEyeT, YTO CUMBOJIBI X, T X;, BBIPXKAIOT MPEIUKATHBIC
nepemenHbie, Homepa 1+ 10 — mpeauKaTHbBIE onepanuy, a camo Boipaxenue (5) —
dbopmyny anrebpsl mpeaukatHbix onepanuii. ®opmyma (4) BeIpaxaeT uMs
MpeIuKaTa MPeTOKEHHUS.

Meromsr X, Wmﬂ n MWTMBI
=Y

anroputmsr X,

Data Mining X,

- 1
Hanbosee
HanGonee X, /\/7 3¢ exTHBHBI
7\
s dexruBHbl X w 8
npu X TpHt
6 aHajmse
4 OombIIHX
X
aHanmse X, 7 00beMOB
JTAHHBIX
Gonpumx Xg
00JIBIIIIX
06beMoB X obz.eMon
JTAHHBIX
7\
&

JaHHBIX X g

Puc. 8 Cxema ¢hopMysibl npeioKeH s

IMocne MOMONHEHUS TPEUIOKEHHUS TPCIAMETHHIMH  MCPEMEHHBIMH 10
METOJMKE, OIHMCAHHON BBIIIC, OHO TIpEBpaliaeTcsi B (QOpPMYyNy anreOpsl
npeauKaToB. MTak, Mbl BHIHAM, YTO CCTECTBCHHBIA SI3bIK MMECT IBYXBIPYCHOEC
ctpoenue. [1epBbIii spyc MpencTaBlIcH HEKOTOPOH anre0poil MpeIuKaToB, BTOPOH —
anreOpoi MpeaNKaTHBIX ONIEPAITHA.

CeMaHTHKA TPEMIOKEHUs, (HOPMATBLHO OMHUCHIBACTCS Ha S3BIKE anreOphbl
MPEIUKaTOB, CHHTAKCHC, T.€. CTPOCHHWE IPEIUIOKEHHUS, — Ha S3BIKE ajreOps
MpeAnKaTHIX onepanuii. @opmyia (5) mokasbIBaeT, B KaKOM MOCIIEI0BATEIBHOCTH
W W3 KaKuX CJIOB oOpasyercs mpemioxkeHne tuma "Mertoasl u aaroputmbl Data
Mining nan6oee 3G HeKTUBHBI IPH aHAIU3€E OOJBIINX 00BEMOB JAHHBIX .

TonmpKO YTO MPH PACCMOTPEHUH CHHTAKCUYCCKOW CTPYKTYPBI MPEIIOKCHUS
HaM MPHUIUIOCh 0OPATUThCS K MOHATUIO anreOpsl MpeAnKaTHbIX omepauuii [10, 11,
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12]. Mamum ero dopmanshoe onpeaenenue. Ilycts Y — yHHBEpCYM IpeaMeToB;
X% wee i Xy - P _
PEAMETHBIC TICPEMEHHBIC, MHOXXECTBO BCECX MNPCIANKATOB
. ¢ m
F()& o rXm) g npeaMeTHoM npoctparctee U . MHoxkectBo P HasbiBactes

XX v Xy
YHHBEPCYMOM TIpennKaToB. llepemeHHBIC , OIpeIeNeHHbIE Ha
MHOXeECTBE P, HA3BIBAIOTCS IPEMKATHBIME. VIX 3HAYCHHAMH CITYXKAT MPEIHKATEI,

m k
3aJaHHbIC Ha U . MHoxecTBO P Ha3bIBACTCA TMPCAUKATHBIM MNPOCTPAHCTBOM

m
k U™ Srementsr MuOKecTBa

pa3MepHOCTH HaJ TIPEIMETHBIM TPOCTPAHCTBOM

k
P (k-KOMHOHCHTHBIC HAGOpBl TPEIMKATOB) HA3BIBAIOTCS IPEIAUKATHBIMHA
BekTopamu. [IpequKaTHOE MPOCTPAHCTBO IPEIACTABISCT COOOH JBYXITAXKHYIO
KOHCTPYKIIMIO. Ha €€ MEpPBOM JTa)ye HaxOoJsITcsl MPEeAMEThl, Ha BTOPOM —

F(X X, X, )=Y

npeaukatel. JIroOas GpyHKums , 0TOOpaXkarolasi MHOXECTBO

k . .
P* B wmuoxectBo P, maseBactcs mpemmkartHo#i omepaumeil. O6pasyem
MHOXeCTBO R Bcex MIPEIUKATHBIX omepaluii. AnreOpoi MpeIuKaTHBIX Oleparuit

nan R maswmBaercs mobas anrebpa, 3aJjJaHHasi Ha HOCHTETIe R,

F(X X, , X, )=Y

HYCTL npeauKaTHas onepanus, 0T06pa>KanmaH

k X, ..., X
MHO¥kecTBO P B MmHOxectBo P . 3mech XK v Ky _ TIpeTUKATHBIE
MEPEMCHHEIC, BRICTYIAIOIIUE B POJIA apTyMEHTOB OIepaIii F.Y — IpeIuKaTHAS

TIepeMeHHasl, SIBISIONIAsICS 3HAYCHHEM OIEepaluu F. OTtpuiianueM -F=F

Hpe,HHKaTHOﬁ onepanuun F Ha3bIBACTCA TaKas MpCAUKATHas OIcpalus, 3HAYCHUA
KOTOpOﬁ OIPEACIAIOTCA IO IPpaBUITY

(_'F)(Xi’XZ""’Xk):_'F(Xi’XZ""'Xk)’ (6)

st mooeix X, X, ..., X, OP. Ilycte F u G — mpeaukarHble onepaiuy,

orobpaxaromme P* B P . [usptonkuuein F LG npenuxatabix onepanuiit F u G
Ha3bIBACTCSl MpEJUKaTHAas OIepanus, 3HAYCHUS KOTOPOH OINpEeNessIoTCs 110
MPaBHITY

(FOG) X Xy we X )= F(X Xy v X, ) OG( X, %, 1.0, X, ), (7)

FCG

i mooex X, X, ..., X, OM . KonbroHKIuen MIPEeINKATHBIX

omeparmii F n G hasuisaercs MpeMKaTHas oOlepalus, 3HAYeHHUs KOTOPOH
OTIPENIENSAIOTCS IO TIPaBIITY

(FOG) X Xy »e X, )= F(X Xy v, X, )OG( X, %, 10X, ), (8)

st moosix X, X, ..., X, UM . B nocnenHux Tpex paBeHCTBax CieBa OT 3HAKa

paBeHcTBa QUrypupyroT omepanmu -, [ u [ Haj NpeIuKaTHBIMH ONEPalUsiIMU;
cnpaBa 3Hakd -, [ u [ 0003HAYalT omepamnuyd HaJa MpeauKaTamu. byneBoid
anreOpoil TpenuKaTHBIX ONepalrii Has3bIBAaeTCs JI00as anredpa MpeIuKaTHBIX
omepaiuii ¢ 0a3ucoM OIepanuif, COCTOSIIMM M3 OTPHLAHUS, KOHBIOHKIMH H
JU3BIOHKIHH.

OcHoOBHBIE pe3yabTaThl M BbIBOAbL. B oTjiuuMe OT JApyrux, paHee
MPUMEHSIEMBIX METOJI0B CHHTAKCHYECKOTO aHaJln3a, MPEUIOKESHHBIN JIOTHKO-
CEeMaHTHUYECKUIl METOJ| OMHPAeTCs Ha CTPYKTYPY MNPEAJIOKEHHH H CEMaHTHUKY
Tekcra B 1enoM. OH MO3BOJIUT KAuyeCTBEHHO AaHHOTHUPOBaTh (pedepupoBath)
MOJHOTEKCTOBBIE JIOKYMEHTHI. KauecTBO aHHOTHpOBaHus (pedeprupoBaHms)
o0ecreynBaeTcs 3a CYET CHHTAKCUYCCKOTO aHANIN3a, PCaIM30BAHHOIO C MOMOIIBIO
anreOpbl KOHCYHBIX MPEAUKATOB U MPEAUKATHBIX OTICPAIIHH.
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