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Summary

In this paper we consider some problems of automatic linguistic annotation and
analysis of textual heritage documents encoded according to the TEI XML
guidelines. TEI XML is a popular standard for encoding electronic editions of textual
heritage documents as it allows highly customizable semantically-oriented markup
independent of a particular platform or software. TEI is aimed at facilitating data
exchange and interoperability. However, rich editorial markup including various
readings and interpretations at various levels of linguistic hierarchy may be a
serious challenge if one wants to apply NLP (natural language processing) tools to
such an edition. Based on the example of the Base de Frangais Meédiéval Old

French corpus and on the electronic edition of the Queste del saint Graal, we will
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discuss the solutions to these problems that are implemented in the TXM platform

import modules.

CTtaHaapT aneKkTpoHHOM pa3meTku TekctoB B doopmate XML B cooTBETCTBMU C
pekoMmeHgaumsammn mexgyHapoaHou WMuuumatuseel no Kogumposanuio TekctoB TEI
(Text Encoding Initiative, http://www.tei-c.org) npuobpen B nocnegHue roapl
AOCTATOYMHO LUMPOKOE pacnpocTpaHeHMe B 00MnacTu 3NeKTPOHHOro U3gaHus
TEKCTOB, NpUHaanexawmx K ooHgy NMCbMEHHOro Hacrneams pasnuyHbIX CTpaH U
KynbTyp. 150 npoekToB npencrasneHbl Ha cante TEl, a B 4eNCTBUTENBLHOCTU 3TO
4ncrno MoxeT ObiTb 3HaunTenbHo O66nbwum. [lpeumyulecTBamyn pasmeTkm B
ctaHgapte TEl gaBnswTca ee onopa Ha TwaTenbHO pas3paboTaHHyr Teopuio
CTPYKTYpbl TeKCTa W [JOKYMeHTa, JIerkoCTb MNepcoHanusauun wu agantauum K
KOHKPETHOMY MaTtepuarny 3a CYeT MOAYNbHOW OpraHu3auum u cneuymnanbHOro
mMexaHusma cneundpukayum ODD, a Takke He3aBUCMMOCTb OT KOHKPETHOW
nnaTtgopMbl UNK NPOrpaMMHOro Npoaykra. BmecTte ¢ Tem ypesBblyanHasi rmbKoCTb
TEl cospaeT onpeaeneHHble TPYAHOCTU ANA pa3paboTkm nporpamMMHbIX CPeacTB
obpaboTkn, aHanuM3a 1M nybnukaumm TEKCTOB, pasMEeYeHHbIX B 3TOM CTaHgapTe,
0COBEHHO ecnun peydb MAET O CPeacTBax «LIMPOKOro Npodunay, npegHasHavyeHHbIX
ONA  UCMOoNb30BaHWS BHE paMOK OTAEeNbHO B3ATOro npoekra. B 4yacTHocTw,
«rnyBGoKyt0» PUNONOrnMYEeCcKyto pasMmeTKy, YYUTbIBAIOLLYIO Pa3HOYTEHUS U BapUaHTbI

nHTEepnpeTaunmn CbpaFMeHTOB TEKCTa Ha pa3HbIX YPOBHAX UEPAPXUN A3bIKOBbIX



CTPYKTYpP, MOXeT OblTb TPYAHO COBMECTUTb C WUCMOSIb30BAHWMEM WHCTPYMEHTOB
aBTOMAaTMYECKOM JIMHIBUCTUYECKOW pasMeTKn (TOKeHu3auuu, nemmaTtusauuu,
Mopcponornyeckon kateropmsaymm n 1.n.).

B Hawem pgoknage mbl npeactaBuM METOAUKY NOArOTOBKWM (HOpmanusauun)
domnonornyeckon pasMeTku TeKCTOB basbl cpegHEBEKOBOro (PpaHLy3CcKoro fAsblka
BFM (Base de Francgais Médiéval, http://bfm.ens-lyon.fr) B npouecce mx 3arpysku
Ha nnatgopmy TXM c uenblo X ganbHEeWLWero fIMHIBUCTUYECKOro aHanusa. Meol
TaKKe pacCMOTpUM pesynbTatbl OMbITOB MO agantauMm LOaHHOW METOOMKM K
TEKCTaM [pyrux MNpPOoeKTOB, pasMevYeHHbIM Ha oOcHoBe pekomeHgauun TEI, HO
NPUMEHAWNUM  oTnNnyHble oT BFM peweHus B page  knwo4YeBbIX  Ans
NNHIBUCTUYECKOrO aHarnMs3a acrekToB pa3mMeTKU.

TexkcTomeTpus (textométrie) Bo3HMKNa Kak Hay4YHoe HanpasneHne Bo dpaHuuu
B 1980-e rogbl. B ee pamkax 6binn paspaboTaHbl 3(P(EKTUBHbIE METOAUKM
aHanu3a OO6beMHbIX KOpnycoB TekCToB. Bcnen 3a nekcukometTpuen u
CTaTUCTUYECKMM aHanuM3oM TeKCcTa TeKCTOMeTpusa npegnaraet CTaTUCTUYECKM
0B6OCHOBaHHbIE METOAbl U MHCTPYMEHTbI aHanmMsa AN PasfuyHbIX ryMaHUTapHbIX
HayK.

TXM — aT10 mogyrnbHas nnatgopma C OTKPbITbIM UCXOAHbLIM KOLOM, KOTopas
coyeTaeT dyHKUUM pasnn4YHbIX paHee pa3paboTaHHbIX nporpamm
TekcTtomeTpuyeckoro  aHanusa. OHa  npegctaBnsieT  HOBOE  MOKOMeHue

TEKCTOMETPUHECKOIO UHCTPYMEHTApPUA, UCMNOJb3yolee COBpEMEHHbIE KOPIMYyCHbIE
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TexHonornn (Unicode, XML, TEI, NLP). MNogpobHas nHdopmauua o nnatdopme
TXM npeactasneHa B nyonukauyuax [Heiden 2010; Heiden et al. 2010; Pincemin et
al. 2010], a Takke Ha canTe http://textometrie.ens-lyon.fr/?lang=en.

basa cpegHeBekoBoro dpaHuysckoro sisblika (BFM) — aTo Kopnyc TekcToB
cTapo- u cpegHedpaHyysckoro qasblka (IX — XV BB.), B HacTosillee BpeMms
paspabartbiBatowmnrica nabopatopmen ICAR HauynoHanbHOro uUeHTpa Hay4HbIX
nccrneposaHun ®paHumm (CNRS) un JlnoHckoro yHusepcuteta. basa HacumntbiBaeT
75 TekctoB 06wWmnm ob6bemom 6onee 3 500 000 TekcTtodopm. NctouHnkamm BFM B
OCHOBHOM SIBMISIIOTCS aBTOPUTETHbIE KPUTMYECKME U3LaHus, O4HAaKo B nocnegHee
BPEMS pasBMBAOTCA COOCTBEHHblE U34aHWUSA, ONMpaloLMecs Ha JFMHIBUCTUYECKU
BbIBEPEHHbIE TPAHCKPUNUUW OpUrMHanbHbIX pykonucen. B kadectBe npumepa
MOXXHO MNPMBECTU MHTEPAKTUBHOE u3gaHue aHoHuMMHoro pomana Xl B. «[lNoucku
Ceartoro paans» («La Queste del saint Graal») nog pegakumen K. Mapkenso-
Husbsa [Queste 2011].

C maa 2012 roga goctyn k BFM ocywecTtBnseTca nocpeacTBOM noprtana
http://txm.bfm-corpus.org/bfm, noctpoeHHoro Ha nnatgopme TXM.

Bce Tekctol BFM pa3meudeHbl B goopmate XML Ha ocHoBe pekomeHaaumn TEI,
B COOTBETCTBUM CO creundukaymen, paspabotaHHon ansa Hyxg npoekta [Guillot et
al. 2010] c yyeToMm nepcnekTuBbl MMHrBUCTUYECKOro aHanmsa. Nnatdopma TXM He

TONbKO cnyxut gna kopnyca BFM cpegctBom foctyna nonb3oBaTenen, HO U



NO3BOSISIET OCYLLECTBNATL PS4 onepauun aBToOMaTU4eCcKon 1 NonyaBsToMaTM4YeCKon
pasmMeTKu (B 4HaCTHOCTU, MOPCEONOrn4ecKon aHHOTaUUN, BbISIBIIEHUS NPSMOKW peyn).

OgHoi un3 Haubonee CRNOXHbIX 3adad nNpU  MCMONb30BaHMM  CPEACTB
aBTOMATUYECKOro JIMHFBUCTUYECKOrO0 aHanu3a KoprnycoB MNPUMEHUTENBHO K
TeKcTaMm, BKMAYalowmMm rryboKyto peaakTopCKyto pa3MeTKy, ABMSIETCA KOppPeKTHas
noeHTuukaums cnoB (TOKEHU3auMs) U NpeasiokeHUn, K KOTOPbIM 3TOT aHanus
AOIMKEH NPUMEHSTbCS 6e3 NoTepu camMolr PeaakTOPCKOW pasmMeTKu.

Cnegywowmin npumep pasMeTkn, cogepXawuni npeanoXeHHbI peaakTopom
dparMeHT TekcTa Ha MeCTe JlaKyHbl, HauYMHaKLWeNCcs B KOHUE OAHOro criosa wu
3aKaH4YMBalOLLENCA HECKOMbKUMM CoBaMn noadxe, abContoTHO KOPPEKTEH C TOYKM
3peHus pekomeHgauun TEI, ogHako BeCbMa CNOXeH ONnA TOKeHU3auun C y4eToMm
ocobeHHocTen A3blka XML (3anpeT «nepekpeLumBaHusi» 3NEMEHTOB, PUCK

nosiBNeHust npobenoB mexay Taramm n TEKCTOBbIMU y3ramu npu obpaboTke):

en<supplied>tra a cheval en la</supplied> sale une mout bele

damoisele

Ewe 6onee cepbesHble Npobnembl BO3HMKAKOT NPU pasmMeTke NpeasioKeHun,
0COOEHHO B CTUXOTBOPHBLIX TEKCTax, rAe MnepekpelBaHie MeTPUYECKOn U
CMHTaKCU4EeCKOM CTPYKTYpPbl BCTPEYAETCS OYEHb YacTO.

PasymeeTcs, MOXXHO «OT(UNBbTPOBATL» BCE 3NEMEHThI, NepeKkpeLnBatoLLnecs
C OCHOBHbIMW JMHIBUCTUYECKMMW CTPYKTYpamy (CnoBamm Wn MpenfiokeHnsamm),

O1HAKO 3TO MOXET NPUBECTU K MNnoTepe CyU.I,eCTBeHHOVI MHopmauum gnga 3anpocos
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n BM3yanusauun (Hanpumep, o ToM, NoaBepranachb fn cnosodopma peaakTopcKomn
npaske).

CosgaHne anroputma TOKEHM3aLuuu, KOTOpbI KOppekTHO obpabaTbiBan Obl
nobon TekcT ¢ rnybokon pefaktopckon pasmeTkon B ctaHgapTe TEI XML,
npeacTaBnseTcs NPakTU4eckn HEBO3MOXHbIM. TeM He mMeHee, MOXHO Aobutbcs
BMOMHE YOOBMETBOPUTENbHbLIX pPe3ynbTaToB NpU  YCMOBUKW, 4YTO pasmMeTka
MCXOOHOrO AOKYMEHTa OTBevaeT psagy MpocTbiX npaswun. Hanpumep, «Taruy,
pacnosioXXeHHble BHYTPWU CNOB, OOMKHbI ObITb YETKO MAEHTUPULUPOBAHbLI» UK
«ECnN pa3MEYEeHHbI CEerMeHT TeKCTa HadYMHaeTCs BHYTPU OOHOro Ccrosa W
3axBaTblBaeT HECKOSbKO NOCnenyLWmx, ero HeobxoaMmo pasgenuTby.

Takke BO3MOXHO COCTaBUTb CnNCKM Taros TEI B 3aBUCMMOCTM OT MX No3uumm
B JIMHIBUCTUYECKOW Mepapxmm TeKcTa B pamMKkax OTAenbHOro npoekta. Hanpumep,
NnpeanoXeHnsa pacnonararoTCa BHYTPU 3MEMEHTOB Tuna «ab3au» <p> unm «6nok
TekcTa» <ab>, a He HaobopoT. HeKOTOPbIE TArM MOXHO CUHATATb SKBUBASNIEHTHbLIMU
cnoBy (Hanpumep, <abbr>, <num>, <pc>), a HECKOSIbKO 31IEMEHTOB NOYTU BCerga
pacnonarakTcs BHYTpWM cnoBa (<am>, <c>, <ex>). Pag anemeHToB cogepxart
CErMeHTbl TEKCTa, KOTopble He crneayeT TOKEHM3NPOBATb, MOCKOSIbKY OHW He
npuHagnexar K matepuany UCTOYHWKa (Hanpumep, pefakTopcKue npumMeYaHus u
CHOCKM B TEKCTE€ KPUTUYECKOro u3gaHus). B pamkax KOHKPETHOro npoekta 3aTn

CMUCKM MOTYT ObITb CYLLECTBEHHO PacCLUMPEHbl U YTOYHEHbI, B pe3yrbTaTe 4ero



YUCNO OfIEMEHTOB, KOTOpble MOryT nepekpewmBaTbCa C  JIMHIBUCTUYECKUMMU
CTPYKTypamu, 3Ha4YMTENbHO COKpaLLaeTCs.

PasmeTtka TekctoB BFM cootBeTcTByeT 4eTko chopmynmpoBaHHON
cneyudukaumm npumeHeHna pekomeHgaumn TEI, oTpaxeHHOW B [OKyMeHTauuu
ODD [Guillot et al. 2010]. [HdaHHas cneumdukaums BKIKOYaeT npasuna
NCMNONb30BaHNSA BHYTPUCHOBHbBIX T3roB (Hanpumep, WUCMpaBfeHHbIX pPeaakTopoMm
OykB 1M 3HaAKoOB TMepeHoca), a Takke OfEeMEHTOB, KOTOpble MOryT
nepekpeLmBaTbCa CO CTPYKTYPOU NpeanioXeHun (Hanpumep, «nycrble» 3NeMeHTbI
<Ib/> «HOBas CTpOKa» MCMNOJSb3YTCH BMECTO <I> «CTUX», @ 3NEMEHT LUTUPOBAHUSA
<Q> paccMmaTpuBaeTCa Kak rpaHuua npegnoxeHus). 3To NO3BOMUIO peann3oBaTh B
nnatgopme TXM adpdpeKkTUBHbIM anropuTM TokeHusauum ansa tekctos BFM.

B nocnegHee Bpemsa Obin ycnewHO MNpoBedeH psg TeCcTOB MO aganTtauuu
AaHHoro anroputma K gokymeHtam TEI XML, nogrotoBneHHbIM B ApYrnx npoekTax.
Cpeon HuMX MOXHO HasBaTb «BupTyanbHyto 6GUGAMOTEKY TYMaHUCTOBY»
(http://www.bvh.univ-tours.fr) n nsgaHme 4epHosukoB pomaHa «byBap u lNekowwe»
MoctaBa ®nobepa (http://dossiers-flaubert.ish-lyon.cnrs.fr). Agantaums coctouT B
NPUMEHeHUN creymanbHbiX GunbTpoB XSL Ha Bxode v Ha Bbixoge npouenypsbl
TOKeHu3auuun. «BxogHon» uNbTp ydanseTr Tarn, KOTopble He NpeacTtaBnsaloT
WMHTepeca Ansa akcnnyataumm ¢ nomollbo TXM, a Takke ynpowaeTt n HopMmanmsyeT
HEKOTOpble CITOXHble CTPYKTYpbl aniemeHToB XML. «BbixogHon» punbTp no3sonaet

ncnpaBuUTb psaq OLLNOOK, KOTOPbIX NMpakTn4eckn HeEBO3MOXHO n3dexartb B npouecce



8

NepBUYHON TOKEHW3auuu (Hanpumep, LefneHue croBa MNpu nepeHoce B KOHLE
CTpaHuUbl, KOraa uenbii psa ToroB MOXeT pacnonaraTbCa Mexay ero Hayanom u
KOHLIOM).

B Tekcte pgoknaga Mbl npuvBedeM KOHKPETHble MNPUMEpPbI peann3oBaHHbIX
peweHnt 1 MnpoAEeMOHCTPUPYEM pesynbTaTbl, KOTOpble MOXHO MOsfyYnTb Mpwu
akcnnyaTaumMm TekctoB BFM u gpyrux npoektoB ¢ nomoubto nnatgpopmbel TXM.
Bonee nogpobGHO pasnuyHble anropuTMbl TOKEHM3aUMW, peanu3oBaHHble Ha

nnatgopme TXM, onucaHbl B [Heiden 2010].
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