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~ ABSTRACT

e Coreference resolution is the task of identifying spans in text =
(menfions) that refer to the same entity ”

o \We present a rule-basedsystem for Duich, based on the
Stanford deterministic. multi-sieve archirecture (1)

e Handles book-length documents (literature!)
e Heuristic rules attribute speakerand addressee of direct speech |-

CLIN26 shared task dev. set Mentions BLANC

GroRef (4) 60.66 31.48
This Work 62.01 33.21

SemEval 2010 Dutch dev. set Mentions BLANC

Best Dutch SemEval 2010 system 100 655
This Work 100 66.73

’“' INPUT: Alpino parse trees (XML files); includes named entities
bl OutpuT: Tabular CONLL file; columns:

coreference clusters
direct speech spans/speakers
named entifies

universal dependencies

-] With predicted mentions, performance not good
due To dn‘feren’r onnoToTlon convenhons
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Novel BLANC mentfions enfities
i 1 ' Ik ben de directeur van Fecalo , van hierachter , * zel hij . Barmes, AlsofVoorbijls 50 2 375 155

=] Mag ikuiets vragen ? Carré, OnsSoortVerrader 45.0 552 250

B K vioeg-hem binnen te komen . B Eco, BegraafplaatsVanPraag 65.3 871 465
2360128l ett-145-242:"code/dutchcoref/ > python3 coref.py ~—verbose —Fut=bscknlp /tap/esanple \#begin document f Eggers, WatlsWat /8.4 4] ] 126 i
pention detecto ) o | Grunberg, HuidEnHaar 52.1 309 120
ben - Bl James, VijftiglintenGrijs 76.2 328 108

de (0

directeur 0 KOCh, Dine’ 7 -l .é 375 - 36

van 0

Fecalo @I ] DeMoor, SchilderEnMeisje 40.6 347 192

" per=on=Y human=1 number=zg gender=mf inquote=l head=directeur neclazz=MNone
' |:n-r an="7 human=0 r|ur||:--r =q gender=n inguo 1‘H—l head=Fecalo neclazs=0RG
' person=1 hllrl-m l r|ur||:|-r -| .||-r|:In-r —r|+ 1r|:|u 1'l-'—l hl-'-d—Il NEC 1-4 -—” Ine
) FHr an=3
) Fl-'r an=1 hun-m l rlllrll:l-'r =g -|l-'r|:|l-'r r|+ 1r|:|u 1'F"l hl-'-d—ll gl=le 1-4 -—” Ine
' person=: human=1 number=sg9 gender=mf inguote=1 head=u neclazz=MNone
) |:|-r on=1 human=1 number=zg gender=mf inguote=0 head=Ik neclazz=None
) er on=3 human=1 nuntwr a0 4Hnjwr-n inquote=0 head=hem neclazz=None
speaker identification (2 quotations

= = iG5e -
e ltUtE.; mention directly after: ' ' person=3 human=1 number==sg gender=m inguote=0 10 Ve'm .‘ VOSku” 4 Buurmdn 58. 7 -l 98 62

hierachter

co No o1l W DN

O

attributed B A .
:4 e 1:|:|_|:r-1quEj4ln?r_' ' perzon=3 human=1 number=sg gender=m inquote=0 11 : :J‘\: YOlom, ROOdselspanZO 7 -| : 7 474 -l 85
ztring match (relaxed=Falsel 12 .:.E-_:,-,E
string match (relaxed=True) ' - ah
;i* t - F'rlrE'lir1I§|lE'rI;I:Ir|:I1'rIrll:1';4 h 11 Efl (0) :f% Ove rO” 64 .4
: Linked © 3 ° ' perzon=Y human=1 number=zg gender=mf inquote=1 J “1:&
01 'Ik" perzon=l humanh=1l number=zg gender=mf ingquote=l 15 : - ‘ﬁﬂbi

strict head match b *.‘ ; 3
strict esd nateh 6 6 : 1 Speaker aftrioution: 45%; addressee: 33%
proper head match (relaxed=False) 17 Mag j i?;} ?;g;t
proper head match (relaxed=True) 18 ik (9) bt 190}
pronoun resolution 19 u (5) g

013 ' per=oh=3 human=1 ruunl:--r =g gender=m inguote=0 20  iets _ Com pOrlson WlTh Slmlldr Work:
013 sl ' FHr an=3 hun1n 1 number=sg gender=m inguote=0 prohibited=1 i-within-i or > 51 _ Rec
01 =0 'Ik' person= l human=1 number=sg gender=mf inguote=1 prohibited=0 vragen b
0B objl 1" ' person=7 human=0 number= =q gendersn ingquote=l prohibited=1 22 7 -

MUC B3 BLANC
0 3 predc _} F : " person=Y human=1 number=zq gender=mf inquote=1l prohibited=1 23
' pe = E ehde te=0)
: !:I r” 1' 3 II'"I;:r ::IJELl hlrm_".: ]-_| ::|4r|r|:|-:l lr_:q'j;r-lzl'_.r =mf inquote=0 prohibited=1 coargument Ik Krug e-l- Ol. 20 -| 5 (é) / Germdn 85.5 56.0 4

S s 2 obj? 1" ) FHr on=3 human=1 number==2g gender=m inguote=0 prohibited= l i-within-i or > 24 (6)
1 2 =0l 'ik' perzon=1 human=1 number==sg 4HnjHr =mf ingquote=1l prohibited=1 coargument 25 vroeg - I
13 obj2 1 'u' perzon=2 human=1l number=zg gender=mf inguote=l prohibited=0 26  hem (9) ThIS Workl DUTCh 7 -l '5 65'8 64'4
013 = 1 ) FHr an=3 human= lruutwr =g gender=m inquote=0 prohibited=0 27 binnen _
Linked 0O l ) er n— human=1 number=ag 4Hnjwr =m inguote=0
s 2! ' person=3 human=1 number=sg9 gender=m inguote=0 28 te -
PrONOUNS 1h m4f1f1r| 29 komen -

Linked 0O 1 'Ik' perzon= l human=1 number=2g gender=m inguote=1 30
013 " ' perzon=3 human=1 nuntwr =g gender=m inguote=0
Linked 0O 13 ' ' person=3 human=1 number=sg9 gender=m inguote=0
12 'ik' person= l}uuun 1 number= .44Hniﬂ =m ingquote=l \#end document

. CHALLENGES, FUTURE WORK

1. Simpliflied annofatfion scheme:;
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e Only one link type (no bound, bridge, predicative links)
o Cut off mentions at commas, discontinuity

e Avoid redundant/overlapping spans

] 1011 b SATUPOILISO UsoUTTHNY TUITI-TAKITG O QIHSTTIGHNG THTelNOCUTON., F ( (the man) (who) stole my bike )

. | Interactive HIMLL visuadlization: ( (John) (the painter) )

Legend: [ Coreference ] [ Speaker | | Addressee | o

' DIALOGUE ATTRIBUTION

| speakers are detected where explicitly mentioned, and this informa- [
. | tion is extrapolated assuming turn-taking of alternating interlocutors.
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2. Evaluation metrics are problematic, hard to inferpret.
3. Train classifiers for:

G A D T
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In [het achterhuis] was [een groothandel in wc-potten] gevestigd .
Er werkte [een man] . [Hij] kwam om negen uur, als [ik] al naar
[Imijn] werk] was , en vertrok om vijf uur , voor [ik] terugkeerde .
[Nicolien] hoorde [hem] langskomen als [ze] bezig was met [de
afwas] . [Hij] kwam dan over [het portaaltje] , klom [de negen treden
naar [het achterhuis]] op, opende [[zijn] voordeur] en sloot
[haar] zachtjes achter [zich] . De rest van de dag merkte [ze] niets
van [hem] , tot [hij] weer wegging . Er kwamen ook geen bezoekers .

e Better quote attribution

e Mention and singlefon detection

e ENnd-fo-end deep learning system
bdsed on Sonctr 1I\/I word coref. dataset.

|Het] is [een oude man] , denk [ik] , ' zei [ze] .

Heb [jel [hem] dan gezien ? ' vroeq [iK] .

Nee , [dat] kan [ik] horen .
LEXICAL RESOURCES REFERENCES

& | Pronouns must agree in number, gender, and animacy with names
4 1 and nouns they corefer with. Look up in external datasefs:

(1) Lee et al., 2013. Deterministic Coreference Resolution Based on Enfity-Centric,

Precision-Ranked Rules. Compurtational Linguisfics, 39(4).

e Meertens Voornamenbank (3); e.9., Marie = animate, female (3) Meertens instituut KNAW, 2010. Nederlandse Voornamenboank (Dufch first name
. . | £ 1 (9 van der Goot et al., 2015. GroRef: Rule-Based Coreference Resolution for Dutch. i
Manudally disambiguated multiple senses; e 4 CLIN26 shared task.
e.g., apparaat = inanimate, neuter - 1 (5) Recasens et al., 2010. SemEval-2010 Task 1: Coreference Resolution in Multiple |
. | Languages. Proc. of SemEval, pp. 1-8. e
: 8 (0) Krug et al., 2015. Rule-based coreference resolution in German historic novels. In Ei
fromn web text; e.g., Barack Obama = animate, male B~ clLEL e

(2) Vossen et al., 2009. Cornetto Lexical Database.
i : il database).
e For nouns, Cornetto (2); e.g., zoon = animate, male; |
e Gender and animacy data extracted with heuristic patterns g
& Painting: oil on canvas, 15x 10 cm, www.bittremieux.nl




