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ANAPHORA
/

Direct anaphora
Anaphor and Antecedent

are coreferential \

Indirect anaphora
Anaphor and antecedent are
not coreferential , but linked

with some other relations



Direct
Anaphora

Indirect
Anaphora

A man came. He was tall.

A stone lay on the grass, the huge grey rock.

Very interesting texts! A have read the
collection.

| came to a room. The walls were white.

There was a crime, murder stiill have not
found.

Team played excited, the couch was proud of
them.




Indirect anaphora = Bridging

An anaphoric relations between
two non-coreferenial entities



Bridging anaphora

Usually:
* Meronymic relations
* Definite NPs (in article languages)

Sometimes:

* Non-meronimic semantic relations
 Without semantic restrictions

e Al NPs

 Verb—argument relations




Genitive Bridging

* A genitive dependent can be missing
if its coreferential item appears in the previous
text.

-> Genitive bridging

Tam cTOAN rPY30BUK C HAKNEMKaMM Ha KabuHe.

‘There was a huge truck with stickers on the cab’




What do we annotate?

Genitive bridging
In short texts (up to 10 sentences)

Bridging Anchors & Elements are NPs

[Ipomusoecmecmeennas
pas3memka




The RuGenBridge Corpus

Texts 339
Tokens 69900

Bridging links 609



Annotation

Automatic annotation:

e Llemmatization (Freeling)

e Part of speech (FreelLing)

e Syntactic relations (MaltParcer)

e Semantic similarity (Word2Vec) —
extended corpus (5* 10° tokens)

Manual annotation
e Bridging relations (using BRAT tool)



RuGenBridge Corpus .

Part 1 (55 K tokens)

Part 2 (14 K tokens)

 Random Forest algorithm
e SciKit learn
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Part 1 Classifier 1:
(55 K tokens)

Bridging anchors
Bridging elements

4 )

Part 2 (14 K tokens)

- J
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. Classifier 1:
Part 1 Bridging anchors
55 K tokens) _Bridging elements /

s Classifier 2:
Part 2

Bridging pairs

(14 K tokens)




Classifier 1: bridging elements & anchors.
Features

Semantic similarity to anchor\briging element

TF-IDF of word

Dystance in words from the beginning of the text

Lemma

Type of syntactic link from the word's head to word

Case

Syntax distance from word to root of senrence

Animacy



Bridging Anchors and Elements

o od
precision Maximize

Bridging

Anchor
Precision : o
Recall 01 0358

F-measure 035 0.20
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PART2
Bridging \, Bridging
Anchors 14 K tokens Elements

Formal Filter

6.5 K tokens 8.2 K tokens

SN

Classifier 1

500 tokens \ [1.3 K tokens



500 Potential 1.3 K Potential
Anchors Bridging Elements

Formal Filter

12 K
Potential
Bridging

Pairs



12 K Potential
Bridging Pairs

3 K—Test

9 K—Train Classifiers 1
Classifier 2 &2

v




Bridging pairs features

Distance from bridging anaphor to anchor in words
Probability of anchor

Probability of bridging element

Lemma of bridging element

Syntactic distance from bridging anaphor to anchor
Lemma of anchor

Case of bridging anaphor

Case of anchor



Results. ROC for bridging resolution

AUC =0.92
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Bridging Resolution

F-Measure \\/\ax'\m'\Zed

Precision 0.58

Recall 0.73

F-measure 0.65




Examples

..MMUHUCTEepCcTBA) 060pOHbI PO 1 bbln NpeacrTasneH

Konnektnsy, nmwer KommepcaHTb CO CCbIIKOW Ha

cCBON UCTOHHUKNU B ULEHTPAZIBHOM adlllapaTe

BOEHHOro BeaomctBa. B PorosmH-mnaalwmnm
3aHAN NOCT.3aMecTUTens) AMpeKTopa...



Examples

[flepBocTeneHHoOe 3Ha4vYeHue byaetr MMeETb
VyiyyleHne noTtpebutenbCKkom M [Oe/N0BOWU
YBEPEHHOCTU 33 CYET YBE/IMYEHUA MPOU3BOACTBA U
CTPAaTerMm CHUXEHUSA PpUCKa 3a npegesamwu
CblpbeBoro nyTemM YBE/IMYEHNA aKTUBOB,
YCAYT U KnueHTOB. ([CpepHecpouyHbie (N)
nepcnekTmsebl pa3sutmna] Poccnn Bb oueHmnBaeT Kak
BeCbMa HM3KWE, HO AO0ATOCPOYHble NpuobpeTatoT
HOBblE€ BO3MOXHOCTMU.



Examples

..BO3mylweH no3uumen rnasbl) CBY
nepegaBatb oduuUMANbHBIE NUCbMA

yepes cBoeronpecc-cekperaps....



Examples

KOTOPOro noao3peBalwdT B ybumncrese cbutoro Hap
CUPUNCKOU NPUTPAHUYHOMN 30HOWU POCCUUCKOTO
bombapanpoBLLNKA 3aABUA, 4YTO He oTaaBan
npukasa o6 ybuincrtee nunota. Mo cnoBam Yenuka, oOH
npuKasan CcBOMM NOAYMHEHHbIM B3ATb POCCUMCKOTO
NIeTYMKA B NNeH. AABOKAT NOA03peBaEMOro OTMETU/, YTO
ero KaueHt bepetr Ha ceba OTBETCTBEHHOCTb 3a rmbennb
POCCUAHMHA MUCKNIOYUTENbHO KaK KOMAaHAUP CBOEW
roynnbl. Y YenvMga HeT HMKAaKOM HEHABUCTU HU K
normowemy (MUAOTY)  HIA—H—LOCCUNCKOMY Hapoay,
Nnoa4YepKHYN NpeacTaBuTeNb Nogo3peBaemoro B ybuucrse.



Examples

O pedopme npe3m,u,eHT Bnraamnmup

[lyTMH obbABMA Ha BcTpeye [c Tnason MBA
Bhnaaummpom KonokonbueBblm, F1aBOU
®CKH Buktopom UBaAaHOBbLIM, | KOMAHAYHOLLUM
BHyTpeHHUMKU Bouckammn! MBI  Bukropom
3o0n10TO0BbIM M 3amectutenem rnasbll PMC
EkaTepnHon Eroposoun.



Examples

B InstagramPMMCKoro noABMNACh

bdoTorpadoma NOHTUDPMUKaA,

obHMMmAaOLWEro ABYX (AeBOYEK,

npeanoaoxmtesibHe, C CUHAOAPOMOM

[ayra, c xento-ronybon neHTon B



