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© Npunoxenns ananusa Tekcros
@ Knaccudpmkaumsi n npegckasatenbHble MOAENN
@ VlndpopmanumoHHbIA nomck
@ [IpeobpasosaHue n cHTE3 TEKCTa

© 3apaun ananuza tekctos
9@ YpOBHN aHanu3a TEKCTOB
@ Mopdronorus n cuHTakcuc
o CemaHTuka v nparmaTuka

9 MeTopgonorns aHannsa TeEKCTOB
@ [loaxoabl n meToAbI
@ Jlunreucrtuyeckne pecypcebl
@ OueHKkM KayecTsa



] Hay‘-II/ITbCFI CTPONTb MAaTEMATUHYECKNE MOAJEN
B NPUKNaAHbIX 3a4ad4ax aHaJIn3a TEKCTOB

@ 3HaTb OCHOBHbIE TEXHOJIOMMY aHAAN3a TEKCTOB
N yMEeTb NPUMEHATL UX B NPUKNAOHbLIX 3afadax

@ V3HaTb Ky4dy K/IEBbIX KPACMBbIX airopuTMOB,
He BOLUEALINX B KYPC MALLUUHHOrO 0bydyeHus



MpunoxeHns aHanusa TekcToB Knaccudmkaums n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

VcnoBHaa knaccudurkauma 3agay aHanav3a TeKCTOB

1. Mo cTpykType BXOLOB—BLIXOLOB «HEPHOrO SILLMKA»

@ Knaccudukaums n npeackasaTesibHble MOLEN
BXO[, — TEKCT, BbIX0A, — 4UCJIO

@ BekTopHble npeacTaBieHns TekcTa
BXO[ — TEKCT, BbIXOf, — 4YUCJIOBOI BEKTOP

@ WNHdopmaumnoHHbili nonck
BXOf, — TEKCT, BbIXO[, — CMUCOK AOKYMEHTOB

@ [Npeobpa3zoBaHne n cMHTE3 TekcTa
BXO[, — TEKCT, BbIXO[, — TEKCT
2. Mo kpuTepunto KayecTsa UNM NONOXKeHMO B pipe-line

@ busHec-3agaum
@ BCNoOMoOraTesibHble 3ada4un KOMﬂbIOTepHOM JIMHFBUCTUKN

3. Mo yposHsim aHanu3a Tekcta (nupamuga NLP)
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3agava knaccudpukauum cnama

OaHo:

@ TekcToBbIl fokymeHT (e-mail, web-cTpannua)

Haiitu:
@ OAMH M3 ABYX KACCOB: cnam / He-cnam
Kputepuii:

@ AUC, 4yBCTBMTENBHOCTb 1 CNELNPUYHOCTb

Mogens knaccudpmkauum cTpoutcs no obyudaroweli seibopke
OcHoBHasi nog3agaya: npeobpa3oBaTh TEKCT B BEKTOPHOE
NpU3HAKOBOE OMMCaHne PUKCUPOBAHHONA pa3MepHOCTM.

K. B. BopoHuos (vokov@forecsys.ru) MaTemaTunyeckne mMeTofbl aHanmsa TEKCTOB

5/25



Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3apava knaccucumkauymm oT3b1BOB/00paLLeHmii

OaHo:

@ TEKCT OT3blBa NN o6pau.|,eHv|;| KJINEHTA

Haiitn:
@ KNacc: KyAa MapLupyTM3upoBaTh 3anpoc / o kakoil npobneme
COOBLIAET KANEHT UAN COTPYLAHUK
Kputepuii:

@ AUC, 4yBCTBNTENBHOCTL 1 CNELNGUYHOCTb
(BN MHOrOKNacCoBOIA Knaccudpukayum)

Mopgens knaccudpmkauum cTpoutcs no obyuyatoweli Beibopke.
OcHoBHasi nog3agaya: npeobpa3oBaTh TEKCT B BEKTOPHOE
NpN3HaKOBOE OnMcaHne huKCMpPOBaHHOR Pa3MEPHOCTM.
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3apaya aHanusa ToHanbHOCTW TekcTa (Sentiment Analysis)

OaHo:

@ TEKCT OT3blBa NN o6pau.|,eHv|;| KJINEHTA

Haiitn:
@ OLEHKY TOHA/IbHOCTU OT3bIBa B LIEIOM:
HeraTtusHas (—1), HelitpansHas (0), nosutueHas (+1)
Kputepuii:

@ TOYHOCTb OnpeaeneHnsa TOHaJIbHOCTU HA Pa3MEeYeHHbIX AaHHbIX

Mogenb knaccudmkauun cTpoutcs no obydarowein soibopke
(npumep pasmeTku: oueHka ToBapa B bannax).
MoryT ncnonb30BaThCs CNOBAPU TOHA/IbHbLIX C/IOB.
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3apaya aHanusa ToHanbHOCTU cyuwiHocTei (Sentiment Analysis)

OaHo:
@ KOJUIEKUMNA TEKCTOBbLIX OOKYMEHTOB

@ 0bbekT, MMeHOBaHHas cywHocTb (named entity)

Haitn:

@ CpefHIO TOHANbHOCTb YNOMNUHAHUA 0BbEKTA B KOMNEKL MUK
HeraTtusHas (—1), HelitpansHas (0), nosutueHas (+1)

Kputepuii:

@ TOYHOCTb OnpeaeneHnsa TOHaJIbHOCTU HA Pa3MEeYeHHbIX AaHHbIX

Mopgens knaccudpmkauum cTpoutcs no obyuyatoueli Beibopke.
WcnonbaytoTca cnosapn TOHaNbHbIX CNOB U CUHTAKCUHECKNT
aHanuU3 Ans CBA3bIBaHWSA ODBEKTa C TOHANbHLIMU CNOBAMMU.
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3agaya KaTeropusalmy TeKCTOBbIX JOKYMEHTOB

OaHo:
@ KOMNEKLUSA TEKCTOBbIX JOKYMEHTOB
@ nepapxus kaTeropuii (BO3MOXHO, HenosHas)

@ KaTeropuu AOKyMEHTOB (BO3MOXHO, He BCE M HE BCEX)

Haitn:

© KaTeropum Hepa3MeqeHHbIX AOKYMEHTOB
(MHOroknaccosas knaccudnkaymus C NEPECEYEHNEM KIaCCOB)

@ HefoCTarlwne Kateropnn, eciam TakoBble NMMEKTCS
(3agaqa knacrepusayum)

Kputepuii:

@ Ka4eCTBO KaTeropusayunm pasmMedeHHbIX OOKYMEHTOB
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

Mpumepbl 3agay perpeccun Ha TekCTax

MovieReview [Pang, Lee, 2005]
[AaHO: TEKCT OT3bIBa Ha busibM
HaiiTu: peldTunr counsma (1..5), noctasneHHblA aBTOPOM OT3bIBA

Salary (kaggle.com: Adzuna Job Salary Prediction)
[aHO: ONMuUCaHNe BakaHCUW, npeanaraemoii paborogatenem
HaliTu: rogoBas 3apnJjaTa

Yelp (kaggle.com: Yelp Recruiting Competition)
[aHO: 0T3bIB (Ha pecTopaH, OTeNb, CEPBUC U T.N.)
HaliTn: yncno ronocos «usefuly, koTopbie nony4nT oT3bIB

MporHo3upoBaHue CKauykoB LieH Ha (PMHAHCOBbIX PbIHKAX
[aHO: TEKCT HOBOCTM
HaliTW: n3MeHeHne LeHbl B nocneayowme 10-60 munyT

B. Pang, L. Lee. Seeing stars: exploiting class relationships for sentiment
categorization with respect to rating scales // ACL, 2005.
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

OLI,EHI/IBaHI/Ie KOFHUTUBHOW CJ/IOXKHOCTU TEKCTa

[laHO: TeKCTOBbI AOKYMEHT
HaiTu: 4yucnoByto oueHKy CIOXKHOCTU TeKCTa
Kputepuii:

@ 4YNCNO NPaBUIbHO OLEHEHHBIX Nap AOKYMEHTOB
«MpoLLle, CNOXKHeE» N3 pa3MEYEHHOro Kopnyca

OcobeHHocTn 3agaun:

@ TEKCT TEM CJIOKHee, YeM 4Yallle B HEM BCTPEYatoTCs pefkume
CNOBa, CJIOBOCOYETAHUS, CUHTAKCUYECKME N PUTOPUYECKIME
CTPYKTYpbI

@ CNOXXHOCTb TEKCTa OMNPefensieTcsi OTHOCUTEbHO
pecepeHTHOrO KOpMyCa «HECTOXKHbLIX» TEKCTOB
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Mpunoxenns aHannsa TekcToB Knaccudukauns n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

Konkypc kaggle.com: Avito Context Ad Clicks Prediction

OaHo: Tpoiika (nonb3oBaTtens, 3anpoc, obbsiBieHNE)

HaiiTu: BepoATHOCTb KAMKa MO KOHTEKCTHOI pekaame, MOKa3aHHOI
B OTBET Ha 3amnpocC MoJib30BaTesisi Ha avito.ru

Kputepnii:
@ BHYTpeHHMii — npasgonofobue Mogenn BepOSITHOCTN KinKa

@ BHellHUli BU3HeC-KpUTepuii — A0X0f PeKNaMHOR NAOLWAAKM

OcobeHHocTn 3agaun:
@ HaZo NpuAyMbIBaTb NPU3HAKM
@ JaHHbIX MHOIFO — COTHW MWIJINOHOB MOKa30B

@ MHOro AONOJ/IHUTENIbHbIX KPUTEPUEB U orpaqueHmﬁ
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MpunoxeHns aHanusa TekcToB Knaccudmkaumsa n npepc TenbHble Moaenu
NHdpopmaumoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

3apava paHXUpoBaHUS MOWCKOBOI Bblgayu

OaHo: napa (kopoTkuii 3anpoc, JOKYMEHT).
HaiiTu: oueHka peneBaHTHOCTM AOKYMEHTa 3anpocy
Kputepuii:

@ TOYHOCTb N MOJSIHOTA NOWUCKA NO ACECCOPCKNM AaHHbIM

@ Ka4yecCcTBO PaHXNPOBAHUNA MO aCECCOPCKUM AOaHHbIM
OcobeHHoCTHN 3agauun:

@ Hado NpMAayMbIBaTb NMPU3HAKK
@ HaAo paCnO3HaBaTb U UCAPaABAATb ONe4YaTKU

@ HajO y4nTbIBaTb CIIOBOOPMBI, CUHOHUMbI, napadpasbi
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MpunoxeHns aHanusa TekcToB Knaccudmkaumsa n npepc TenbHble Moaenu
NHdpopmaumoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

PaseepouHbiii unpopmauymonHeiii nouck (exploratory search)

[aHo: 3anpoc — OfUH NAU HECKONBKO JOKYMEHTOB

Haiitu:
@ 13 KaKux Tem COCTOUT 3anpoc
@ cemaHTMYeckn Banskne JOKYMeHTbI (€O TOM XK€ CaMOM»)
@ pefieBaHTHbIE AOKYMEHTbI MO KaXKAOW Teme

@ NOKYMEHTbI, CBA3aHHbIE MEXANCUNNAUHAPHBIMN CBA3SAMU

Kputepuii:
@ TOYHOCTb W MOJIHOTA MOUCKA MO aCeCCOPCKNUM OaHHbIM
@ 3KOHOMWUS BpPEMEHN noJib30BaTeNEN

@ 3pheKTUBHOCTb NPNOBPETEHNSA HOBLIX 3HAHWI
nonb30BaTENAMU
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MpunoxeHns aHanusa TekcToB Knaccudmkaumsa n npepc TenbHble Moaenu
NHdpopmaumoHHbiii nonck
Mpeobpasosatue n cuHTes TekcTa

Cneuucuyeckne Buabl noucka

] MyﬂbTI/Iﬂ3bl'—IHbll;i MOMUCK: HAaWTN Ha BCEX A3blKaX

@ KpoccasbiyHblil NOMCK: MO 3aNpoCy Ha OLHOM Si3blKe HaliTu
JOKYMEHTbI Ha 3af,@aHHOM APYroM si3blke

@ [lonck chparmeHTOB: HE TONBKO HATN LOKYMEHTbI, HO
N YKa3aTb KOHKPETHble MeCTa B HUX

@ [louck 3ammcTBOBaHMI: HANTN PparMeHTLI JOKYMEHTa,
CKOMUPOBAHHbIE U3 APYrMX AOKYMEHTOB

@ [louck pybnukatos u Bepcuii LOKYMEHTa-3anpoca

@ [louck oTBeta Ha Bonpoc
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MpunoxeHns aHanusa TekcToB Knaccudmkaumsa n npepc TenbHble Moaenu
NHdpopmauymoHHbiii nonck
MpeobpasosaHne n cuHTes TekcTa

MawuHHblii nepesop, (Machine Translation)

[aHo: TekcT Ha ogHOM sA3bIKe
HaiiTu: ero nepesog, Ha Apyroii si3bik
Kputepuii:
@ 6an30oCTb K Nepesofam npodeCcCoHaNbHbIX NEPEBOLYNKOB

@ 4ucno VICI'IpaB.HEHVIﬁ, COENAaHHbIX NEPEeBO4YNKOM

@ CpefHsIs aCeccopCKas OLEHKAa KadeCcTBa nepeeoga B bannax

OG6yuatouwme gaHHbIe: ABYA3bIYHbIE CI0BapU U BoAbLIONK KOpRyC
napanfenbHbiX BbIPOBHEHHbIX TEKCTOB.
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MpunoxeHns aHanusa TekcToB Knaccudmkaums n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
MpeobpasosaHne n cuHTes TekcTa

Cymmapu3sauusa u aHHoTupoBaHue (Summarization)

OaHo:

@ [OKYMEHT unu nogbopka AOKYMEHTOB

Haitn:

@ KkpaTkoe cogepxatue (pedepar)
Kputepuii:

@ TOYHOCTb COOTBETCTBUS (KaK MPaBuio, HECKOBLKIM )
pecdpepaTam, HanucanHbim nroabmu (metpukun ROUGE, BLUE)

OcobeHHocTy 3aga4n:

HaJO y4nTLIBATL CNOBOOPMBI, CUHOHUMBI, napadpasbi
HaZo BbIbMpaTb camMoe BaXkHOe, HO 6e3 noBTOpoOB

K. B. BopoHuos (vokov@forecsys.ru) MaTemaTunyeckne mMeTofbl aHanmsa TEKCTOB
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MpunoxeHns aHanusa TekcToB Knaccudmkaumsa n npepc TenbHble Moaenu
NHdpopmauymoHHbiii nonck
MpeobpasosaHne n cuHTes TekcTa

OtseTbl Ha Bonpockl (Question Answering)

OaHo:

@ TEeKCT BOonpoca

Haitn:

@ TEKCT OTBETA HA NOCTaBJIEHHbIN BOMpocC

Kputepuii:

@ TOYHOCTb BblAeNeHust ppasbl OTBETA HA Pa3MEUYEHHO
BbIDOpKE Nap «BOMPOC — TEKCT-C-OTBETOM»

@ CpefHAAa aCeCCoOpCKasi OUEHKA Ka4eCTBa OTBETOB B bannax

OG6yuatlouime gaHHbIE: KOMNEKUUS TEKCTOB, BO3MOXHO,
C pa3Me4YeHHbIMU OTBETaMMN Ha BOMPOChI
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MpunoxeHns aHanusa TekcToB Knaccudmkaums n npepckasatensHbie Mogenu
NHdpopmauymoHHbiii nonck
MpeobpasosaHne n cuHTes TekcTa

PasrosopHbiii uHtennekt (Conversational Intelligence, chatbots)

JaHo: TekcT gnanora 6oTa c Henosekom
HaiiTu: cnepyrowyto pennuky 6oTa

Kputepuii:
@ TEeCcTt beOpVIHra: HENOBEK-CyAbA HE MOXET OTJINHUTb
cobecepHuKa-4enoeeka ot cobecegHnka-bota

o B 6V|3Hec—ﬂpV|.ﬂO)K6HVIHX: OL||eHKa CTeneHn yp'OBJ'IETBOpéHHOCTVI
KJNeHTa OTBeTOM boTa

@ fons cnydaes, Korga noTpebHocTh knueHTa bbina
YOOBNETBOPEHa

® [O0Ns Ciy4Yaes, KOTAa ONEpaTop MpuHs nogckasky bora

OG6yuatouwime gaHHble:
KOMNEeKUmMa Ananoroe onepatopa C KINEHTOM
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VpoBHM aHanusa TeKCTOB
3apayn aHanusa TekcToB Mopdonorua n cuntakcuc

CemaHTuKa 1 nparmaTtuka

Mupamuga NLP (Natural Language Processing)

Aanus / parmaTuka \-rem:'ra
TEKCTA
CuHTaKcHc

K. B. BopoHuos (vokov@forecsys.ru) MaTemaTunyeckne mMeTofbl aHanmsa TEKCTOB
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VpoBHM aHanusa TekcToB
3apaymn aHann3sa TekcToB Mopdonorusa n cuntakcmc
CemaHTuka 1 nparmaTtuka

3agaun Mmopd0a0rn4eckoro U CUHTAKCU4eCcKoro aHaan3a

]
*]
*]
]
*]

Mopdbonoruueckuii aHanus, sbigeneHne mMopdem
Wcnpaenenmne onevaTtok

JNlemmatuszauns (lemmatization)
CuHTakcuyecknii aHanus (syntax analysis)

ABToMmaTunyeckoe BblAeNeHne TeEpMNHOB
(automatic term extraction)

@ PacnosHaBaHne NMEHOBaHHbIX CyLLHOCTEI
(named entity recognition)

o PaspelueHne anaghopbl n kopegpepeHyum
o PacnosnaBanue anmmncuca (HAMEPEHHOro Nponycka CNoB)

@ Buigenenune dakToB «0bbeEKT-CybbEKT-aelicTBMEY
(fact extraction)

© Boigenenune 3Havennii noneii (slot filling)
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VpoBHMN aHanusa TeKCTOB
3apayn aHanusa TekcToB Mopdonorua n cuntakcuc
CemaHTuKa 1 nparmaTtuka

33“3‘4” CeMaHTN4eCKoro aHasim3a

]
]
]
]
]
]
*]
*]
*]
*]

OueHnBanmne cemaHTnyeckoin bansoctu (semantic similarity)
CemaHTunuyeckune sekTopHble npegcrasnenmns (word embedding)
TemaTuueckoe mogenuposatue (topic modeling)

CermeHTauuns TekcTa (text segmentation)

Ananus ToHansHocTM (sentiment analysis)

OTtcnexunsatune cobbitnii (event tracking)

ObHapy»xeHue u oTcnexunsanue Tem (topic detection & tracking)
Brisinenne ceaseii mexgy obbvektamu (relation learning)
BhisiBneHne cemanTuyecknx poneii cios (semantic role labeling)

Obyuenne onTonoruii (ontology learning)
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Mopxoasl n meToab!
JlnHreuctuyeckne pecypcbi
MeTtopgonorus aHanusa TekcTos OueHrkn KavecTBa

Mopgxoabl n meToabl

Ha ocHose npasun (rule-based, regular expression)

Ha ocHoBe ninHreBmcTuyeckux pecypcos

(]

Knaccuueckoe MawunHHoe obyyeHmne

@ C pasmedeHHbIMU gaHHbIMU (supervised)

o 6e3 pasmeydeHHbIX faHHbIX (unsupervised)
@ HelipoceTeBble mogenn ans aHanmsa u npeobpasosaHus
nocnegosaTensHocTel (sequence-to-sequence)

https://nlpub.mipt.ru/06paborka_TercTa
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Mopxoael n meToab!
JlnHreucTudeckmne pecypcbi
MeTtopgonorus aHanusa TekcTos OueHrkn KavecTBa

JlnHreucTu4yeckme pecypchbl

*]
*]
*]
*]
]
]
]
]

Cnosapu

Teszaypychl

OuTonorun

Konnekuun n-rpamm

Konnekuun TpaHCKpnbuposaHHOU pedn
HepasmeueHHbie kopnyca TEKCTOB
PasmeueHHble Kopnyca TEKCTOB

Konnekuun n3obpaxxeHunii ¢ TEKCTOBLIMU METKaMu

https://nlpub.mipt.ru/Pecypch
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Mopxoael n meToab!
JlnHreuctuyeckne pecypcbi
MeTtopgonorus aHanusa TekcTos OueHnkn KavecTsa

OueHuBaHMe KayYecTBa Mmopgenei

Axanns mopenu

@ KayecTBeHHbI
— LEMOHCTPUpPYIOTCS npuMepbl paboTebl anroputma

@ KonunyecTeeHHbINA
— NCMOJIb3YIOTCS YNC/IEHHbIE KPUTEPUN

KonnuyecteeHHbie oueHkn mogenn
@ BHyTpennue (intrinsic)
— MOAE/b OLEHMBAETCA N0 TOMY KPUTEPUIO, MO KOTOPOMY
NPONCXOANNA ONTUMUN3ALNS €€ NapaMeTpoB
@ BHewHue (extrinsic)
— MOAE/b OLEHMBAETCA N0 BU3HEC-KPUTEPUMIO MK C MOMOLLbIO
KpayAcopcuHra (aceccopos, KOAMPOBLLMKOB)
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