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Multi-source projection
of coreference chains

Yulia Grishina and Manfred Stede

Applied Computational Linguistics
FSP Cognitive Sciences
University of Potsdam / Germany



Outline

=

..
2
)
b-1
n
il 3
g ?@,

H

(1) idea

(I1) strategies

(I11) results

(IV) error analysis

(V) outcomes



(1) Idea & Methodology
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Annotation projection”

- automatically transfer annotations from
source to target

And on the seventh day [God] ended [[his] work].
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Und also vollende:[e [Goitt] am siebten Tage [[seine] Werke].
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Und also voIIende;e [Goitt] am siebten Tage [[seine] Werke].
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Annotation projection

- automatically transfer annotations from
source to target

And on the seventh day [God] ended [[his] work].

Und also voIIende;e [Goitt] am siebten Tage [[seine] Werke].
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New: multi-src projection
- (Yarowski et al., 2001): multiple translations of
Bible
- (Agic et al,, 2016): POS tags
- (Rasooli and Collins, 2015: Johannsen et al,
2016): dependency trees

- .. coreference?



The parallel corpus

38 parallel texts
3 languages: English, German, Russian

3 text genres: newswire', narratives?, medicine
instruction leaflets® (only EN-DE)

"multilingual newswire agency Project Syndicate (www.project-syndicate.org)
2 short narratives for second language acquisition Daisy stories (http://www.lonweb.org)

3 EMEA subcorpus of the OPUS collection of parallel corpora (Tiedemann, 2009)
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The parallel corpus

- sentence-aligned

- extracted sentences aligned in the three languages
(reduced sentences by 5% and coref. chains by 6%
as compared to (Grishina & Stede, 2015))

- word alisnment using GIZA++ (Och & Ney, 2003)



Annotation

common coreference annotation guidelines
uniform annotations in 3 languages
identity relation

see (Grishina & Stede, 2016)
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- [

Annotation guidelines -

- NP coreference: full NPs, proper names, pronouns
- no generic NPs annotated

- no singletons annotated
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The parallel corpus
Newswire Narratives Total
"""" N DE RU BN DE RU BN DE RU
Tokens 5903 6268 5763 2619 2642 2343 8522 8910 8106
""""" entences | 239 22 239 10 6 192 a9 % 31
"""""""""" s | S 589 606 40 | 497 479 1028 1086 1085
"""""""" Chains | 24 w0 w0 45 45 48 169 185 188
REsiChains(%) | 45 42 43 104 10 100 61 59 58

(Grishina and Stede, 2015), (Grishina, 2016)
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(2) Strategies
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Multi-src projection: =
languages cases
L1 L2 L3
[a1]a b C
a2 b2]s Co
[as]a 3]s C3
C4
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Multi-src projection:
trivial case

L1 L2 L3
[a1]A/ o} \[01]A
ao D2]s Co
[a3]A/ D35 \[CS]A

C4

15



Multi-src projection:

trivial case
L1 L2 L3

[a1]A/ D >[C1]AB
ao D2]s Co

[a3]A/ 3]s \g[C3]AB
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Multi-src projection:

trivial case
L1 L2 L3

[a1]A/ D+ >IC1]AB
ao D2]s Co
[a3]A/ 3]s \g[C3]AB

identical chains
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Multi-src projection:
simple case

L1 L2 L3
[a1]A/ o} \[01]A
ao D2]s Co
[a3]A/ D35 \[CS]A

C4
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Multi-src projection:  =.®
simple case
[a1]A/ D \[Cw]/\
Az D25 . [C2]B

[aS]A/ bSB \:CS:A
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Multi-src projection:
simple case

L1 L2 L3
s bi T~[cils
ap b2]s . [C2]B

[asla— [bals.  T—[cals

disjoint chains
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Multi-src projection:
typical case

L1 L2 L3
[a1]A/ o} \[01]A
ao D2]s Co
[a3]A/ D35 \[CS]A

C4
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Multi-src projection: 2,
typical case
L1 L2 L3
ala— b T~[ci
ao 25 . [C2]B
asla—" [bala____~,
C4
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Multi-src projection:

typical case

L1 L2 L3
ala— bi T~[ci
q2 b2 . [c2ls
[33]A/ [<5) \[c3]? A or B?
. e
overlappi_ng chains
Ak O c
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Strategies

concatenation

add: disjoint chains from
one lang are added to the
other languages
concatenate: overlapping
chains merged together
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voting,
intersection

intersect: intersection of

mentions for overlapping
chains



A real example

EN: [A fat lady] [who] wore a fur around [her] neck came in. [She] said

that [she] needs [Daisy's] help and does not know what to do.

DE: [Eine dicke Dame mit einer Pelzstola] kam rein. [Sie] hat gesagt, dass

[sie] [Daisys] Hilfe braucht und dass [sie] nicht weif3, was [sie] tun soll.

RU: Bowna [monHas gama, Hocuelasa mex Bokpyr weu]. [OHa] cka3ana,

uyto [en] Heobxoama nomollb [[131n3K] n uto [oHa] He 3HaeT, uto [en]

fnenartb.
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A real example

EN: [A fat lady] [who] wore a fur around [her] neck came in. [She] said that

[she] needs [Daisy’s] help and does not know what to do.
. < R

D_E:i[[Eine dicke Dame] mit einer Pelzstola] kam rein. [Sie] hat gesagt, dass

lsie] [Daisys] Hilfe braucht und dass [sie] nicht weiB, was [sie] tun soll.

RU: Bowwna [monHas gama, HocuBLlas mex BOKpyr Wwen). [OHal ckasana, uTto

len] Heobxoamma nomollb [[1313K] 1 yTo [OHa] He 3HaeT, uTo [enn] nenaTb.
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A\Versys.
SN,

A real example

EN: [A fat lady] [who] wore a fur around [her] neck came in. [She] said that

[she] needs [Daisy’s] help and does not know what to do.
. < R

D_E:i[[Eine dicke Dame] mit einer Pelzstola] kam rein. [Sie] hat gesagt, dass
».

lsie] [Daisys] Hilfe braucht und da.°s's. [sie] nicht weil3, was [sie] tun soll.
R b

RU: Bowna [nonHasa Aama, HocusLasa mex.Bokpyr wenl. [OHal-ckasana, uTo

[e1] Heobxogmnma nomolib [1351131] v uTo [oHa] He 3HaeT, uyTto [ein] genaTob.
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(3) Results
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Results

EN,RU->DE +ment

EN,DE->RU  +ment

intersect

.................................................................................

.................................................................................
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Results

EN,RU->DE +ment EN,DE->RU +ment
add 46.6 52.6 +6.0 56.9 57.3 +0.4
concatenate| 496 | 570474 | 86 | 500404
""""

30




Results: baselines

P R F1

EN-DE 55.3 43.8 48.7
""""""""" RUDE | 409 267 319
ENRU-DE-con: 533 | 465 | 496 |
. EN,RU-DE-int : 630 ' 257 i 357

ENRU 680 516 585
""""""""" DE-RU 544 289 373
EN,DE-RU-con: 672 & 522 . 586
E"E}],BE.EU.EA?E """ 780 281 """ 407 """
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P R F1

EN-DE 63.2 50.0 55.7
""""""""" RUDE | 417 270 323
 ENRU-DE-con: 623 | 527 i 570
 ENRU-DE-int | 718 i 294 i 403

ENNRU 684 524 588
""""""""" DERU 549 290 376
ENDE-RU-con: 677 | 525 i 500
. ENDERU-nt | 791 | 284 i 408
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(4) Error analysis
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Projected markables by type

| German 2 Russian

60

45

30

15
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100.0
92.5
85.0
77.5
70.0
62.5
55.0
47.5
40.0

= DE B DE+ment W RU RU+ment

NPs NEs Pronouns
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Markable accuracy by type



100.0

92.5 ;
85.0 1
775 -
70.0 -
62.5 1
55.0 1
47.5 1
40.0 -

= DE B DE+ment W RU RU+ment

NPs NEs Pronouns
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Markable accuracy by type

Max.
95.2

Minimum
53.4
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(5) Outcomes
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Outcomes

- comparable results for both languages: the highest
Precision of 78.0/791 for German/Russian and the
nighest Recall of 52.7 for both;

- outperforms single-source projection in terms of
Precision and Recall; overall results are only slightly
nigher;

- different directions of projection are not equally
c00d.
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Conclusions

- for the first time iImplemented multi-source
projection for coreference and tested several
strategies

- It outperforms P&R scores as compared to single
source & achieves slightly better overall scores

- NPs are more challenging for the projection than
oronouns: automatic mention extraction
supports mention recovery for German.
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Future work

- experimenting with more sophisticated
strategies based upon this study

- projection with more than two source
anguages

- projection of automatic annotations &
system training



thank you!
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