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BBepgeHne B 0bpaboTky
TEKCTOB

Jlekuns 6
Jlekcndyeckaga cemMaHTUKa



Bo3aMOXHble B3rnaabl Ha

CEMAHTUKY
e [lekcunyeckaga cemaHTuMKa

—3HA4YeHNne NnHanBmayalibHblX CJ10B
« KOMMO3numMoHHasa cemMaHTUKa

—KaK 3Ha4YeHUsA KOMOUHMPYIOTCA N ONPeaensatoT
HOBbI€ 3HA4YEeHUA ONA CrOBOCOYEeTaHUN

 [lInckypc nnm nparmartuka

—KaK 3Ha4YeHnst KOMOUHUPYIOTCA MexXay coboun v
OPYruMn 3HaHUSAMK, YTOObI 3aaTb 3HAYEHUE
TEKCTa Unn ONCKypc
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[ 1naH

e OCHOBHbIEe NMOHATUA
— CJIioBa " otHoleHun4d MG)K,EI,y HAMW
— CJ10Bapn N 1e3aypycCol

* BblyncnmurtenbHass ceMaHTuKa

— Pa3pelleHne nekcn4eckom MHOro3Ha4YHOCTU
— CemaHTn4eckasi brim3ocTb CnoB
— HekoTopble coBpeMeHHbIE HanpaBneHUs




UCII] m 3 0bpabomky mekcmos & BMK MTY

OCHOBHbIE NOHATUSA
e« 3HA4YEeHne crnoBa  MHOIO3HaAYHOCTb

e OMOHUMNA VS MHOro3Ha4yHoOCTb

—KIHoM
—nnaTtgopma

* MeToHUMUS
— A Tpn maperiku Cben

» 3eBrma
—3a OKHOM LLEN CHEer 1 poTa KpaCHOapMeWULEB

* Tnbl OMOHMMOB
—OMOMOHbI (Nyr-nykK, Nnoa-nnor)
—oMorpadbl (M'yKa - MyK'a, rB’034UK-reosa uk)
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OTHOLUEHNA MeXOy CnoBaMu

* CUHOHUMUSA
— MawwnHa / aBToMmoounb
* AHTOHUMUS
— bonblion / MmaneHbknn, BBEPX / BHU3, NOXb / UICTUHA
» Ob0bLEeHne n getannsaumna (hyponym and
hypernym/superordinate)
— MaLUWHa - TPAHCNOPHTOE CPpeacTBO
— A0MIOKO - PPYKT

* MepoHUMBbI (MAPTOHUMBI) U XONOHUMBI
— KOJ1eCO - MadllHa
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MHOro3Ha4yHoOCTb Ha NpaKkTuke

» Text-to-Speech

—OoMorpagbl
* /IHPOpPMaLMOHHBLIN MOUCK
* /IaBnevyeHne nHpopmaumnn
* MalWwunHHLIN NepeBoa

» DMOLMOHanNbHasi okpacka

® 3aKOH Llll/ln(:ba (Zipf IaW) Li50:2250 -.

0
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VWordNet

« baza nekcnyeckmnx oTHOLLEHUWN

— COAEPXUT Nepapxmu

— COYeTaEeT B cebe Tesaypyc 1 crioBapb

— JOCTYneH on-line

— pa3pabaTbIBalOTCA BEPCUM OIS A3bIKOB KpOME
aHrmnncKkoro (B T.4. Ans pyccKkoro)

KaTteropus

YHuKanbHbiX popm

CyuwecTtBuTeNbHbIE

117,097

naronol

11,488

lNMpunaratenbHble

22 141

Hapeuns

4,601



http://www.cogsci.princeton.edu/cgi-bin/webwn
http://www.cogsci.princeton.edu/cgi-bin/webwn
http://www.cogsci.princeton.edu/cgi-bin/webwn
http://www.cogsci.princeton.edu/cgi-bin/webwn
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GopmaTt WordNet

The noun “bass™ has 8 senses in WordNet.

. bass! - (the lowest part of the musical range)

. bass?, bass part! - (the lowest part in polyphonic music)

. bass>, basso! - (an adult male simnger with the lowest voice)

sea bass!, bass* - (the lean flesh of a saltwater fish of the family Serranidae)

freshwater bass!, bass® - (any of various North American freshwater fish with
lean flesh (especially of the genus Micropterus))

. bass®, bass voicel, basso? - (the lowest adult male singing voice)

. bass’ - (the member with the lowest range of a family of musical instruments)

'Y

u-l;.w

-] O\

8. bass® - (nontechnical name for any of numerous edible marine and
freshwater spiny-finned fishes)

The adjective “bass™ has 1 sense in WordNet.

1. bass!, deep® - (having or denoting a low vocal or instrumental range)
"a deep voice”; "a bass voice is lower than a baritone voice”;
"a bass clarinet”
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WordNet: oTHOLWeHna mexay
cliloBaMu

Relation Also called Definition Example

Hypernym Superordinate | From concepts to superordinates breakfast' — meal®
Hyponym Subordinate | From concepts to subtypes meal' — lunch!
Member Meronym | Has-Member | From groups to their members faculry* — professor!
Has-Instance From concepts to instances of the concept | composer! — Bach!
Instance From instances to their concepts Austen' — author!
Member Holonym | Member-Of | From members to their groups copilot! — crew!
Part Meronym Has-Part From wholes to parts table* — leg3

Part Holonym Part-Of From parts to wholes course’ — meal®
Antonym Opposites leader' — follower!
Relation |Definition Example

Hypernym | From events to superordinate events v’ — travel’
Troponym | From a verb (event) to a specific manner elaboration of that verb | walk! — stroll!

Entails From verbs (events) to the verbs (events) they entail snore! — sleepl
Antonym | Opposites increasel < decreasel_
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BMK MTI'Y

Nepapxmnmn WordNet

Sense 3

bass, basso —-
(an adult male singer with the lowest voice)

=> singer, vocalist, vocalizer, vocaliser
=> musician, instrumentalist, player
=> performer, performing artist
-> entertainer
=> person, individual, someone...
=> organism, being
=> living thing, animate thing,
=> whole, unit
=> object, physical object
=> physical entity
=> entity
=> causal agent, cause, causal agency
=> physical entity
=> entity

Sense 7

bass --
(the member with the lowest range of a family of

musical instruments)
=> musical instrument, instrument
=> device
=> instrumentality, instrumentation
=> artifact, artefact
=> whole, unit
=> object, physical object
=> physical entity
=> entity



S(8VIPAH 3 0bpabomky mekcmos & BMK MY

Kak “3HaueHune” onpenendeTcs B
WordNet

e MHOXXEeCcTBO CMHOHUMOB Ha3blBaeTCHA CUHCET
* [lpumep

from nltk.corpus import wordnet
for synset in wordnet.synsets('chick"):
print synset.definition
print [lemma.name for lemma in synset.lemmas]

young bird especially of domestic fowl

["chick', "biddy']

informal terms for a (young) woman

[ "dame', 'doll', 'wench', 'skirt', 'chick', 'bird']
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BblamncnutenbHaga nekcuyeckas
ceMaHTunKa

* PazpelleHne nekcn4eckom MHOro3Ha4YHOCTH
 CeMaHTn4eckasa bnmsocTb CrioB
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TpyaHOCTL pa3pelleHnsd
nekcnyeckom MHOro3Ha4YHoOCTU

I saw a man who is 98 years old and can still walk and tell jokes
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TpyaHOCTL pa3pelleHnsd
nekcnyeckom MHOro3Ha4YHoOCTU

I saw a man who is 98 years old and can still walk and tell jokes

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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TpyaHOCTL pa3pelleHnsd
nekcnyeckom MHOro3Ha4YHoOCTU

I saw a man who is 98 years old and can still walk and tell jokes

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

43,929,600

Senses
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Pa3peLueHne nekcn4yeckoun
MHoOrosHa4dHocTu (PJIM)

» Word Sense Disambiguation (WSD)

— onpegeneHne 3Ha4eHunst crioBa B KOHTEKCTEe
— 00ObIYHO NpeanosaraeTcad PUKCUPOBaHHbLIN

cnmncok 3Ha4vyeHun (Hanpumep WordNet)
» CBOOUTCA K 3a4a4e Knaccmdukaumm

» OTNn4aeTcs OT 3aJa4vun pasrpaHnvyeHus
3Ha4vyeHun (word sense discrimination)
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PJIM: BapunaHThil

* OnpepeneHne 3Ha4eHNN TONMbKO 3apaHee
BbIOpaHHbIX croB (lexical sample task)

— line - hard - serve; interest
— PaHHune paboThbl
— ObyyeHune c yuyntenem

* OnpepenexHve 3Ha4veHnn scex cnos (all-word
task)
— [1pobnema paspexeHHOCTU AaHHbIX

— HeBO3MOXHO HaTpeHNPOBaTb OTAENbHbLIN
KnaccudunkaTop ana Kaxkagoro crioBa
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[ lpn3HaKu

° ,D,OJ'I)KHI:I OlNMNCbIBATb KOHTEKCT

* [lpegBapuTenbHas obpaboTka TekcTa

—naparpadsbl, NpeanoXeHus, 4acTn pedun, NeMmbl,
CUHTaKCUYeCKnmn pasbop?

 [lp3HakKm B CNOBOCOYETAHUAX C NO3ULINAMU
* MHOXecTBa cocenen

* [lpobnema paspekeHHOCTU A3blka

— cnonb3oBaTb ceMaHTUYECKYO0 BrM30CTb
(oanee)
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[Tpnmep

An electric guitar and bass player stand off to one side, not really part
of the scene, just as a sort of nod to gringo expectations perhaps.

Collocational features Bag-of-words features

word_L3 electric fishing 0
POS_L3 1) big 0
word_L2 0
POS_L2
word_L1 fly
POS_LT rod
word_R1 pound
POS_R1 double
word_R2 runs
POS_R2 playing
word_R3 guitar

POS_R3 band
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ANropnTmbil

* HanBHbIN DanecoBCKUWU KnaccuukaTop

« Knaccmn@ukaTtop Ha OCHOBE CMNUCKOB
NPUHATUN pPeLLEHUN
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HanBHbIN DanecoBCKUN

KnaccugukaTop

* Bbibop Hanbonee BEpOATHOro 3Ha4YEHUS

§ = arg max P(s|f)
s€S
* [lo npaBuny baneca

. P(s)P(fls) _
§ = ar%GHSlaX P ar%glgax P(s)P(f|s)

* HanBHOE nNpeanonoXxeHne o6 ycrnoBHOW
HE3aBMCMMOCTU NMPU3HAKOB

§ = arg max P(s)
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Oby4yeHne HanBHOIO
0anecoBCKOro krnaccudukatopa

* MeToa MmakcmMmarnbHOro npasaoonogoous
 [1Ioyrumm cnosam, NPOCTO CHUTAEM

count(s;,w ;) count(f .,s)

P(f,1s) =

count(w ;) count(s)

* ANTOPUTM NPOCT B peannsawunmn, Ho

— WMlcyesHoBeHMe 3Havalunx undp >
Mcnonb30oBaTb CYMMY NorapugmMoB BMECTO
nponsBeaeHns

— HyneBble BEPOATHOCTM > CIraXXnBaHue
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Bonpoc Ha 3acbInky

« KaK caenaTtb KnaccudpukaTtop ang 3agaydu

onpegeneHuna sHavyeHmnn scex cnos (all-word
task)?
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CNMCKN NPUHATUNA PeLLIEHUN

* [locnepoBaTenbHOCTb TECTOB HaA
NnpU3HaKammu

— aHarorMyHo yCrioBHbIM BbIPa)XEHUAM B
nporpaMmMmMpoBaHUm

— Ka)xJoe ycrnoBue onpeaensieT KOHKPETHOE 3Ha4YeHne
— MO0 YMON4YaHuIo: Hanbonee YacTtoe 3Ha4YeHne

Rule Sense
fish within window bass’
striped bass bass’
guitar within window bass®
bass player bass’
piano within window
tenor within window
sea bass

play/V bass

river within window
violin within window
salmon within window
on bass

bass are

bass>
bass>
bass’

bass'
.

L O N |
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Oby4yeHune cnmcka NPUHATUS

peLleHnA

» Yarowsky (1994) npegnoxun meTtoA;:
— CYMTaeM Bce napbl NpuUsHak-3HavyeHune

— COPTUPYEM B nopsigke yobiBaHUSA
norapndpmmnyeckoro oTHoOLLIEHMSA NpaBaonoaoous

P(Senseq|f;)
‘o9 < P(Senses|f; >

* OTNMyaeTca OT cTaHOapTHOro Metoaa
OOy4YEeHNSA CrNCKOB MPUHATUA PELLEHNN

(Paccen, Hopsur 2006)
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MeToabl OLLeHKU

* BHellHune (in vivo)
— MawwuHHbIN nepeBopf c/6e3 PITM
* BHyTpeHHune (in vitro)

— [lNlpumeHeHue K pasdmeyveHHbiM gaHHbIM (SemCor, SENSEVAL,
SEMEVAL)

— I/IsmepeHme TOYHOCTU " NOJIHOTbI B CpaBHEHNN CO CTaHOAPTHbIMU
3Ha4YeHnaMu

* HKHASA rpaHuua

— BbIbop criyyanHbix 3Ha4YeHn paboTaeT nNnoxo

— bonee cunbHbIe rpaHuUbl: Hanboriee YacToe 3Ha4vyeHue, anroputm Jlecka
* BepxHasa rpaHuua: cornacme 3KCnepToB

— 75-80 gnga 3agayn onpegeneHns 3Ha4eHUN BCEX CNOB CO 3HAYEHUAMN U3
WordNet

— 00 90% c mMeHee rpaHynMpoBaHHbIMW 3HAYEHUAMMU
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Hanbonee yactoe 3Ha4YeHune
* CpaBHeHMe metogoB Ha SENSEVAL-2

nnnnnnnnn

* McCarthy et. al. 2004 ACL - nouck Hanboree
4aCToro 3Ha4eHns No HepasMeyeHHOMY KOprycy
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MeToabl OCHOBaHHbIE Ha
cloBapdax U Tesaypycax

* Anroputm Jlecka (1986)
—B34aTb BCe onpeneneHnsa LeneBoro criosa 13 crioBapsi
—CpaBHUTbL C onpeaeneHnsamMm crnoB B KOHTEKCTE

—BbibpaTbh 3HaYeHne ¢ MakcumaribHbIM NepeceYyeHnem

* [lpnumep

* pine
1. a kind of evergreen tree with needle-shaped leaves
2. to waste away through sorrow or illness

* cone
1. A solid body which narrows to a point
2. Something of this shape, whether solid or hollow
3. Fruit of certain evergreen trees

« ONpenennTb 3HaYeHUe: pine cone
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BapuaHTbl anroputma Jlecka
* YnpouwleHHbin (Simplified Lesk)

—B34aTb Bce onpeaeneHns LeneBoro crioBa U3 crioBaps
—CpaBHUTb CO aiipeaeneHnsan ClIOBaMU B KOHTEKCTE
—BbibpaTb 3Ha4YEHME C MaKCUMaribHbIM NepecevYeHnem

» KopnycHbin (Corpus Lesk)

—BKkntounTb NpeanoXeHmsa n3 pasamMevyeHHoro Kopnyca B
CUIHaTYpy KaXkaoro 3aHa4eHus

—B3BecuTtb cnosa 4vepes IDF

—IDF(w) = -log P(w)

—[lloka3biBaeT nyywine pesynsrarhl

—Wcnonb3oBancst Kak HWXKHSAA rpaHuua Ha SENSEVAL
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CamoHacTpouka (Bootstrapping)

. Yarowsky (1995)

HayaTb C ManNeHbKOro MHOXEeCTBAa JaHHbIX, Pa3MEYEHHOro BPYYHYHO
aTPEHMPOBATb CMNCOK NPUHATUSA peLleHnN
PUMEHUTb KIlaccndurkaTop K Hepa3dMmedeHHbIM AaHHbIM

epeEMECTUTb NPUMEPbLI B KOTOPbIX Mbl YBEPEHbBI B TPEHUPOBOYHOE
MHO>KECTBO

— [loBTOpPMUTD!

* TpebyeT xopoLuen METPUKN YBEPEHHOCTH
— norapudpmMmyeckoe oTHOLLEHWE npaBaonoaobus

° aBpI/ICTI/IKI/I AJ1A NnoJfiyveHnA HavaJibHbiX aHHbIX

— OOHO 3Ha4YeHMe Ha CrnoBocoYeTaHue
— O[HO 3Ha4YeHue Ha OUCKYpC




N\
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% BMK MIY

(

BOMKY TMeKCmoB

AnNropuTt™M Yarowsky

2 2 1,77 w 2A)2? 7 nn 2 7 2.7

© 2 _ a ? ?
7? U RALZLRAl 27 2 2 7,7, L

A
A AA, A \A A N\ MICROSCOPIC] ? V
1

(B B/7? ?
8 gB°
, )8 Bg B _8 : _ :
MANUFACTURING ? 7 207 | (MANUFACTURING |

(a) (b)

9fio %Y The Yarowsky algorithm disambiguating “plant™ at two stages; “7” indicates an unlabeled observa-
tion, A and B are observations labeled as SENSE-A or SENSE-B. The initial stage (a) shows only seed sentences
Ay labeled by collocates (“life” and “manufacturing™). An intermediate stage is shown in (b) where more collocates
have been discovered (“equipment”, “microscopic”, etc.) and more instances in ¥ have been moved into A, leaving
a smaller unlabeled set V;. Figure adapted from Yarowsky (1995).
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CemaHTnyeckasa onm3ocTb CnoB

* [loaxoabl HA OCHOBE Te3aypyCoB
* [lonxoabl HA OCHOBE CTaTUCTUKNU
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MoTuBauus

e XOpoLUnM Npu3HaK gnga MHOrmx sagad

* [lo3BonseT 6bopoTbCs ¢ pa3peXeHHOCTbIO
A3blKa

* /IMeeT npuknagHoe NpuMeHeHune
— NMOWUCK orne4yaTok (C y4eTOM CEMaHTUKN)
— MOWUCK nnarnaTta
— nU3BrnevyeHmne nHdopmauunmn
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[logxon Ha ocHOBe Te3aypyCcoB

* bNM30CTb NO NyTU

 MeTong Pe3Huka

 MeTtona JlnHa

* PacwinpeHHbIn anropmntm Jlecka
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CemaHTnyeckasa onm3ocTb CnoB

B Te3aypycax

* MOXXHO MUCMOMb30BaTh MtoOble OTHOLLEHUS
MeXay CrnoBamu

* Ha npaKkTunke ncnonb3yertcqa nepapxmyeckas

CTPYKTYypa 1 UHorga onmcaHusa 3Ha4eHun

* [loxoxecTb (similarity) VS cBA3HOCTb
(relatedness)

— MallnHa U TOIMJTNBO. HE NMOXOXN HO CBA3aHDbI
— MallHa 1N BEJN1oCUNnen. rNnoxXoxu
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bnn3oCTb Mo NyTU B nepapxuun

 [IBa NOHATUA cEMaHTUYECKMN ONn3kn, ecnu
OHWN HaxoOATCsA PSAAOM B nepapxumn
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5 et * H
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7 5  currency money Richter scale

— N

coinage fund

‘_ > coin ., budget

ot

““hickel  dime
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BnM30CTb MeXay CroBamu

* TONbKO YTO Mbl NOCYMTaNM ONNM30CTb MEXAY
MOHATUAMM

 [lepengem Ko cnoBam

*simpath(cl,c2) = -log (pathlen(c1,c2))
* wordsim(wl ,w2) = maxclesenses(wl),c2esenses(w2) Sim(cl,c2)
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[1pyrne metoabl

» CHa4yarna HeMHOro onpeaeneHumn...
—NHdpopMaLMOHHOE coaepXumoe
—HanmeHbLwnm odLmm npegok
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MHopMaLIMOHHOE coaepXMMOoe

e Information content
* Onpenenunm P(C) kak:

—BepoAaTHOCTb, 4TO crny4yanHo BbIbDpaHHOE CroBO B
Kopnyce aBnaeTca akdemnnapom knacca C

—P(root)=1
—UeM HUXKe y3en B nepapxumm, Tem Huxe

BEPOATHOCTb
2 count(w)

P c) = wEwords(c)
(c) N




5(81IPAH pabomiy mexcmos & BMK MY

MIH®opMaLMOHHOE CoaepPXMMOE

* Pacwunpsaem mnepapxuio WordNet
BeposaTHocTamu P(C)

entity  0.395
inanimate-object 0.167

natural-object 0.0163

geolo gical- fOl'Kthll 0.00176

0.000113 natural- fle\ ation shore 0.0000836

0.0000189 hill coast 0.0000216
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OnpeneneHus

* IHQpopmMmaunoHHOe cogepXumoe
—|C(c)=-log(P(c))

* HanmeHbLnm odLmMim Npeaokx
— LCS (c1,c2)
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MeTton Pe3Huka
* Resnik (1995)

—Yem Oorblie obuiero mexay MNOHATUSIMU, TEM
Donee OHM NOXOXW

—SiMeqnik(cl,c2) = IC(LCS(c1,c2)) =
= -log P(LCS(c1,c2))
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Metoa JInHa

* Dekang Lin (1998)

—[1pn BbIYNCNEHNN DNN3OCTUN TaKXKe HaOo
YUMUTbIBATb pasnuume Mexagy KoHuenunsamm

* loest MoOXKeT ObITb Bblpa)XeHa Kak

2 X lOQ(P(LCS(Cl,Cg)))
log(P(c1)) + log(P(c2))

SIMin(C1,C2) =

2 X log(P(geological in formation))

log(P(hill)) + log(P(coasD)) 7

simyin (hill, coast) =
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PaclumpeHHbIn anroputm Jlecka

o [IBe KOHUENUMUM NOXOXKU, €CINn NX ONUCaHUSA
cofep)XaT Nnoxoxue cnosa

* Drawing paper: paper that is specially prepared for use in drafting

* Decal: the art of transferring designs from specially prepared paper to a
wood or glass or metal surface

» Kaxkgomy obLiemy CroBoCOYETAHMIO ASTUHBI
N HA3HA4YUTb BEC h?

» paper + specially prepared: 1+4 = 5
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Pe3iomMe: MeToabl, OCHOBAHHbIE
Ha Te3aypycax

simpath(cl,cz) = —log pathlen(cy,c3)
SIMR acnik(€1:¢2) = —logP(LCS(cy,¢2))
2 x logP(LCS(c1,¢2))
logP(c1)+1logP(ca)
1
2 x log P(LCS(c1,¢2)) — (logP(c1) +logP(c2))

(¢
Z overlap(gloss(r(cy)).gloss(g(c2)))
rqeRELS

simy ;o (c1,02) =

simjc(cl,cz) =

SiMeg] esk(€1,C2)
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[Ipobrnembl ¢ noaxoaom,
OCHOBaAHHOM Ha Te3aypyce

* He gpocTyneH ansa MHOrMx si3bIKOB
* MHoOro cnos nponyLleHo
* YIlcnonb3yTca ToNMbKO 0600LeHna n

aeTanmsauns
—Xopollo paboTaeTt And UMEH CyLEeCTBUTENbHbIX
—[1ns npunaratenbHbIX U rNaroyioB HAMHOMO XYXe

* AnbTepHaTUBA
—CTaTucTu4eckmne noaxoanbl
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CTaTucTnyeckmny noaxoa K

OUEeHKN OrM30CTU COB

* Firth (1957): "You shall know a word by the
company it keeps!”

* [1pnmep

byTbinka tezguino cTouUT Ha cTose
Bce nobar tezguino
Tezguino genaet 1ebs NbsHbIM
Mbl oenaem tezguino U3 KyKypy3bl
* Vlpes:
— M3 KOHTEKCTa MOXHO NOHATb 3HAa4YEHNE CnoBa

— HaOo0 B3ATb KOHTEKCT M MOCMOTPETbL, Kakne eLle
CJ10Ba UMEKT TaKOW >Ke KOHTEKCT




UCII] m 3 0bpabomky mekcmos & BMK MTY

BekTopHOE npeacraBneHne KOHTEKCTa

 [INA Ka)goro cnosa U3 crioBaps onpegenmm
OMHapPHbLIN NPU3HAaK, NOKa3biBaOLL MK
BCTPEYaEeMOCTb BMECTE C LieNneBbIM CITOBOM W

o w=(f1,f2,13,...,fN)

* W= tezguino, v1=0yTbINnKa, V2=KyKypy3a,
v3=mMmaTpuua

w =(1,1,0,...)




(91(PAH

pabomky mexkcmos &

o

BMK MI'Y

nes

« 3a4aTb ABa CrioBa Yepe3 pa3peXeHHbIN
BEKTOP NPU3HAKOB

* [IpMeHnTb MeTpuUKy 6M3oCcT BEKTOPOB
 [18a cnoBa 6nn3kn, ecrnn BeKTopbl Brmn3ku

arts | boil | data | function | large | sugar | summarized | water
apricot 0 | 0 0 1 1 0 |
pineapple 0 1 0 0 1 1 0 1
digital 0 0 | 1 1 0 1 0
information 0 0 | | | 0 | 0




UCII] m i sabomky mexcmos & BMK MIY
CTaTucTnyeckmmy noaxoa K

OUEeHKN OnMmM3oCcTu CroB

* Heobxoamnmo onpenennTb 3 BELLU:
—COBMECTHAA BCTPEHaEMOCTb
—BeC TepMMHA

—OnMN30CTb MEXOY BEKTOPAMMU




S(8VIPAH pabomky mexcmos & BMK MY

CoBMeCTHast BCTPEYaeEMOCTb

* [lpobnema paspexeHHOCTU BEKTOPOB

* Vloesa pelieHnda: ncnonb3oBaTtb TOMbLKO
ClloBa, BXogdulme B CUHTaKkCcU4ecKkne
OTHOLLUEHUSA
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abomky mekcmos &5 BMK MY

Bec TepMunHa
* Manning and Schuetze (1999)

assocprob(l-v, f)
assocppr(ws f)

assocy i (W, f)

asSOCt_tact( W,

/)

P(fIw)

P(w.f)
log) G (7

P(w.f)
108> BrP ) PTw)

P(w.f)—P(w)P(f)

\/P FIP(w)



chm jaﬁomkymaccmw C@ BMK MTI'Y

bnn3oCTb MeXxay BeKTopamMmu

Vi XW;

SIMogine (VW) = DA
\/Zz l l\/zz 1 1
: S ooy Z': min(v;,w;)
SlmJaccard(‘“aw) N Zﬁlmax(l W)
— N
. 2xy . min(v;,w;)
Simpy;e (VW) = Zz'v_ 1

M

(i)
simyg (V]|W) = D(V|=5*) + D(w|>

l:

)




chm : . TMEeKCMOoB g

BMK MI'Y

OueHka KadyecTtBa

* BHyTpeHHAA

—KoadhdomumneHT Koppenaumm mexay
* pesyliibrTataMn aJiropntMa "
* 3BHAYEeHNAMU, NOCTaBJIEHHbIMI J1FOObMW

e BHelwuHas

—BcTpounThb B npunoXxeHue
* [lonck onevyaTok
* [lonck nnarnarta
* PazpelueHne nekcn4eckom MHOro3Ha4YHOCTH




I/Icnm 8 0bpabomky mexcmos & BMK MY
CoBpeMeHHbIe HanpaBneHus

* /Icnonb3oBaHMe KOHTEHTA,
CO30aHHOro nofb3oBaTensaMmm

—Buknneama n BUKU-aHUMKonegmnmn
* Mihalcea and Csomai 2007
* Milne and Witten 2008
 Texterra (UCI1 PAH)

—OTKpbITblE AAHHbIE, CBS3aHHbIE <
ccoinkamu (Linked open data) =
* Melli and Ester 2010
* Rusu, Fortuna, Mladenic 2011
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Bukuneaus

® Kaxxpaa CTaTbA COAEPXKMT: (sancay ) (e ) eraphicon )

® CneuunasbHble CTPaHULbI: = S

® CeTb AOKyMeHTOB Bukmneanu: S

Sklifosovskiy

B 3aroaoske: TepmuH (Russian Academy .

T wem Epada. T rea poprooedd e I
Wemara =a o by

of Sciences) o

[T P ey ey W Largngtay Bosoow Gisie

Bulgakov

Pl

Ol T e e ' 7 e

CERL-C- e M L

B TeAe: onucaHme 3HavYeHMA TepMMHA (FeEmme) i oy | g

Society Yuirmmener sty s

[ MNnepccbIAKM Ha CcTaTbU, ONUCbIBAIOLLUE T

o

il ety = Pl i W S T
il gclucusonal bulding in e word. Aa

3HAYEHUA UCMOAb3YEMbBIX TEPMUHOB s
Backmicti 1D, g Lnkvpeniy e w

renaTed in horoe of i lounder, Bishe

Andrey ]

vary Osipov |
[ LIy HSlRev l [ Kolmogorov

CMUCKU 3HAYEHUMN MHOIO3HAYHbIX
Saint Petgrsbqrg qucow Institute of [ Catherin(_a Il of ]
Te P M M H O B [ State University ]\LPhysms andATechnoIogyJ> Russia

Russian Academy of Sciences

CMHOHMUMb T
KaTeropmu 2

Landau Institute . ,, L [ . Theoretical_and
for Theoretical [a—osemanem: Wy aile’ o . Mathematical
nT. A. Physics : e O b Physics

OOl (FGaniEahdn ! et By thi Cicrvarmumgnl of Fleddiii. B combines
members of FAS (se beiow) and scienists employed by instibutions.

6esmacwiTabHas - p(k) ~ k7
CTPYKTYPHO OTAMYAETCS OT
CEMaHTUYECKUX CETEM U TEe3aypYyCOB,
CO3AQHHBIX 3KCMepTamMu

[ Markov Prize ] [Akademgorodok] [ Cailenine | of ]

Russia




I/I CH m .a60m1cy mekcmoB &) BMK MI'Y

CemaHTn4yeckasa onmn3ocTb

 Hopmann3oBaHHOE KONMMYEeCTBO ODLLKMX cocenen

Andrey Mstislav
Kolmogorov Keldysh Sergey

Sobolev Yury Osipov

Peter the great Institute for

Moscow

Markov Prize

Sergey
Bulgakov Lomonosov Moscow State University Russian Academy of Sciences
e e ——— i @RI S S ——————— Gooranate: () 55742 20807 3401 T Akademgorodok
TALLF ety e, #or ofer . see RATLT [daamBepuaion, rhuhn-mm;-nl
M i Rk Gl Seiwroed [Flooan
i byl [Pty Mllagag agues W, W Loty Bosoow Bisie . ) .
Graphlcon A ——— Lirdwis ity Eﬂ:--! r'-:.xu:- L L e B py Vitus Berlng
; a4 LETEEEEE T O M R s BEna A miya >

(i e e ) e A S, S sk, Shomsned & PAH
Landau Institute
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\»
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Rector P Lt tamantowee anvn
WGLY, S largeni Lriverady n M for Theoretical

A o] Schenbfc resnanch o
Foilufid IS Sircdd Md
Fourgded i 1T22, § wso chema bo be The
Physics
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Free Economic 2054, T vty Saa worma 4 008
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\ Physics
Catherine | of
Russia
Saint Petersburg State
University - l Ivan Sechenov I
Moscow Institute of Catherine Il of Vladimir Arnold
Physics and Technology Russia

* bnnskne KoHUeNUMM Yalle BCTPeYakTcAa BMecTe




I/I CII m 2 , s a607m<y MEKCIMOB > BMK MI'Y

Texterra

e« CucTemMa gnsa ceMaHTUYeCcKOoro aHarnmaa
TekcToB, paspaboraHHas B VICI1 PAH

* B KayecTBE OCHOBHOIO (OQHOIO UN3)
MCTOYHUKA 3HAHUW ncnonb3yetcd Buknneaus

* [logaepxmBaeT 0bpaboTKy HECKONMBKNX
A3bIKOB




pabomky mexcmos & BMK MTY

Texterra

Named Entity
Recognition and
Classification

Event Extraction
(Acquisitions,

i ' Natural disasters,
Term Detection (NERC) Aspect Extraction ofc )
_ - d Extracti Part-of-speech Common Sense
Stemming eywora Extraction tagging Tagging (social
Sentence Detection Sentiment Analysis Summarization Prgt;?grlllgtlc

Topic Extractions

Paragraph : : e )
Detegcti(?n Tokenization Relation Extratinon (prolranaob(;l(les”trl]c topic

Coreference :
N Word Sense . Shallow parsing
Lemmatization Resolution (Chunking)

Disambiguation
—

‘ Engli- ‘ Ru33|- ‘ Kore-

l
l
l




N CII omky mekemos & BMK MT'Y

Texterra REST API

* hitps://api.at.ispras.ru
* Alpha Bepcua

Clear = Example Text = Example Tweet = Example Review Key Concept

The United States launches on Tuesday a new $100 bill that comes with, for the iconic greenback, _
a new touch of color, as well as special features to foil counterfeiters. In its first remake since 1996, Disambiguation
the $100, which takes a key role in cash transactions for everyone.

Sentiment Analysis

United States

United States one hundred-dollar bill
United States Note

Counterfeit

Remake

The United States launches on Tuesday a new $100 bill that comes with, for the iconic greenback,
a new touch of color, as well as special features to foil counterfeiters. In its first remake since
1996, the $100, which takes a key role in cash transactions for everyone.



https://api.at.ispras.ru
https://api.at.ispras.ru
https://api.at.ispras.ru
https://api.at.ispras.ru

H CH HZLI] 6pa60m1<y MEeKCINOoB @ BMK MTI'Y

3aknyeHume

* Jlekcuyeckasa cemaHTUKa 1M3y4yaeT 3HaYEHUS
OTAENbHbIX CINOB

 WordNet cogepXut pasnmnyHble OTHOLLEHUS
MeXay cnoBaMu, CUHCETHLI 3a4aloT 3Ha4YeHUA
CJ10B

* Pa3peLleHue neKCn4eckomn MHOro3Ha4HoCTHU
- 3aga4a onpegeneHns 3Ha4eHUn cnos

» CemaHTUMYecKan 6nM30CTb MeXxay croBamu -
NoNe3HbI UHCTPYMEHT ANIA MOHIMX
NPUNOXEHUN




UCII] ﬁm] 8 0bpabomky mekcmos % BMK MY

UTO He ObINO paccka3aHo

« KOMMO3numMoHHasa cemMaHTUKa
* [lpeactaBneHne 3HaHU

e CeMmaHTHN4eckme nonsg n cemaHTnydeckume
olelpl%

—PropBank
—FrameNet

« 3a4a4a pasrpaHn4YeHnsa 3Ha4YeHnmn

« ABTOMaTN4yeckoe nasrnevyeHmne oTHoOLWEeHUN
MeXay crioBamu




UCII m pabomky mexcmos % BMK MIY

Cnepytouiasa nekyus

* BOoNnpOCHO-OTBETHbLIE CUCTEMBbI
 ABTOMaTU4eckoe pedepmpoBaHme



