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Introducing Main Concepts

Coreference A
SAARLANDES

Corefential/coreference chain

all the mentions of one and the same entity (also abstract: event, state)
through the whole text

Police say a husband fatally shot his wife and another man before
killing himself in a central Pennsylvania motel room. The York County
Coroner’s Office says 35-year-old Donnell Graham shot his wife.

Entity: Donnell Graham:
@ indefinite noun a husband (antecedent)
@ possessive pronoun his
@ reflexive pronoun himself
@ NP including a proper name 35-year-old Donnell Graham

@ some frameworks: a zero inexpressible pronoun as a subject of a
clause with a gerund killing
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Introducing Main Concepts

Our Interest: English and German .

SAARLANDES

@ full coreference chains (NPs, pronouns, other means)
@ further discourse-related phenomena (e.g. DRDs)

@ Contrastive Linguistics: differences in the range of linguistic
means triggering the relation
[Kunz and Steiner, 2012a, Kunz and Lapshinova-Koltunski, 2015]

@ Translation Studies: differences in their realisation =
transformation patterns: references in the source language (SL)
must be rendered with appropriate linguistic devices from the
repertoire of the target language (TL), with different constraints

@ Resource Compilation: annotated for English-German:
GECCo [Lapshinova-Koltunski and Kunz, 2014],
ParCor [Guillou et al., 2014]
corpus by [Grishina and Stede, 2015]
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Introducing Main Concepts

Empirical Analysis -
SAARLANDES
of Discourse Phenomena

1. Top-down / Theory-driven

Existing theoretical knowledge (e.g. from grammars)
is used as a background for the analysis (annotation)
of discourse phenomena

| \

2. Bottom-up / Data-driven
Start from the data and use the existing theories /
frameworks to interpret the findings
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Introducing Main Concepts
UNIVERSITAT
1. Top-down ﬁ DES
SAARLANDES

@ existing theories / grammars are used for the formulation of
the categories existing in both languages

@ these categories are operationalised in terms of linguistic
features, i.e. lexico-grammatical patterns (coreference
expressed in pronouns, nominal phrases, etc.)

e these categories are then annotated in parallel and
comparable corpora

@ existing resources are used for an empirical analysis (e.g.

frequency-based patterns of use) in contrastive linguistics
and translation or used as training data in NLP

= THEORY-DRIVEN STUDIES
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Introducing Main Concepts

= Bottom-up Q.

o start with the data in parallel or comparable corpora

@ use shallow / “easy-to-get” structures
(token-, pos-, parser-output-based)

@ extract patterns of the “easy-to-get” structures
e try to interpret them with the help of theoretical frameworks

@ existing theories facilitate interpreting quantitative and
qualitative results

= DATA-DRIVEN STUDIES
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) B
Example Study I:
GECCo

Research project supported by DFG
(GZ STE 840/6-2 and KU 3129/1-2)

Web: www.gecco.uni-saarland.de

@ Kerstin Kunz (Uni Heidelberg), Erich Steiner

@ José M. Martinez Martinez,
Stefania Degaetano-Ortlieb, Marilisa Amoia
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Example Study I: GECCo

Framework: Cohesion

Types of Cohesion Meaning relations
(cf. Halliday & Hasan 1976)

Coreference identity
An option ... it/ this option

Substitution

Many options ... a good one Type reference/ comparison
Ellipsis

You will feel disappointment. []

Maybe.

Many options ... a good [].

Comparative Reference
One option ... another/ better

option

Cohesive conjunction Logico-semantic relations

X. But/ And/ However Y (addition, contrast, cause, ...)
Lexical cohesion Similarity (repetition, general
factors ... factors nouns, meronymy, Synonymy ...

December 3, 2018 Analysis and Annotation of Coreference
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Example Study I: GECCo

Research Design

UNIVERSITAT
DES
SAARLANDES

spoken

Mode: writeen

Registers

i an
Language: English, Germ
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Example Study I: GECCo

Theoretical Background

UNIVERSITAT
DES
SAARLANDES

@ Language: EO vs. GO
(Hawkins, 1986; Kénig&Gast, 2012; Kénigs, 2011, etc.)

@ Mode of production: spoken vs. written
(Biber, 1988; Mair, 2006; Leech et al., 2009)

@ Register
(Biber, 1995; House 2002; Hansen-Schirra et al., 2012; Neumann,
2013)
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Example Study I: GECCo

Empirical Methodology

@ define operationalisations:
relate cohesive features to abstract dimensions

@ for each variable (language, register, mode):

e extract instances/frequencies for cohesive features from a corpus

e evaluate frequencies statistically

@ interpret results in terms of abstract dimensions
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Example Study I: GECCo

Operationalisations

UNIVERSITAT
DES
SAARLANDES

@ Degree of Cohesion:
What is the average proportion of cohesive devices per text?

© Strength of Cohesive Relations:
e How explicit are cohesive devices?
@ How close are elements in cohesive chains?
e How long are cohesive chains?

© Types of Meaning Relations:
e Which meaning relations are more important in
languages/modes/registers?
e Which meaning relations are most important for the distinction of
languages/modes/registers

© Breadth of variation: How much cohesive variation is there for
e language: English <=> German
e mode: spoken <=> written
@ regqister

December 3, 2018 Analysis and Annotation of Coreference



Example Study I: GECCo

Corpus Resources =
SAARLANDES
GECCOCOH

register EO GO
ACADEMIC 40.559 43.703
ESSAY 34.998 35.668 GECCOCHAIN
FICTION 36.996 36.778 register EO GO
INSTR 36.167 36.880 ESSAY 27.171 31.407
INTERVIEW 37.898 40.198 FICTION 36.996 36.778
POPSCI 35.148 36.177 INTERVIEW 30.057 35.036
SHARE 35.824 35.235 POPSCI 27.055 32.639
SPEECH 35.062 35.399 TOTAL 121.279 | 135.860
TOU 35.907 36.574
WEB 36.119 35.779
TOTAL 364.678 | 372.391

@ both subsets of GECCo
(Lapshinova et al., 2012 and Hansen-Schirra et al., 2012)

GECCo annotation levels
word: = word, lemma, pos, chunk:=- sentences, syntactic chunks, clauses,
text: = registers, extralinguistic: = register analysis, speaker information,

cohesion (Lapshinova & Kunz, 2014; Martinez Martinez et al., 2016)
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Example Study I: GECCo

Annotation Procedures -
SAARLANDES

[Lapshinova-Koltunski and Kunz, 2014]

@ CWB perl modules

@ based on YAC recursive chunker
(Kermes and Evert, 2002; Kermes, 2003)

» automatic extraction and annotation of candidates

» manual correction
<reference type="dem” func="pronadv”>

daraus
< /reference>

<reference type="dem” func="local” >
hier
< /reference>

<reference type="comp” func="particular’>
grdssere
< /reference>
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Example Study I: GECCo

Annotation Procedures

@ add antecedent & evaluate automatic system
iS5 METISPHArer @Sy TINEL e aas LEOINgSLIEia Ger riau A 1SL. Wil SINa SOL0Sayer st SCHIon I IELELEn LINLLeT IEser vorlesuny ::lop:)uvu\ug\c v

Q = , Gedachtnismechanismen ,] um [dann] das nachste Mal auf [das Thema Neuroplastizitat zu sprechen QT

olle . Ahm vorweg wie immer zwei Fragen : Wer ist das 7 Ahm wie heit der Kerl , der heute Abend 7 Ich habe I<e\ne Ahnung . Aber die Vermutung war

Féftigt . [Ahm | ein o Ps) ge halt heut Abel vortrag] far diejenigen unter lhnen die [das ahm I< Juium] ab und zu besuchen , abe

jehen . Ist ein ganz guter, gamz gute Maéglichkeit , einen Embhck in aktuelle kognitionspsychologische Forschung zu bekommen . Ich habe noch eine |

1&ftigt , haben sozusagen einzelne Eb 3]

thren ]er haben gesehen , dass auf assiert bei Scha
n strule praxie Onesclick annotation Panel Sef Ahm bei

angen oder von Eewegumgen Ahm ur, W‘ 2ils verloren gehe
al 1zelnen Komponenten halt irges man [das] sche

] einzelnen sage ich jetzt mal ,
ird halt die Beeintréchtigung &hm zum | <> Type

:s] halt nicht wahrgenommen wird von
| als Apraxie bezeichnet . Grundlage ist] fume
eine Sonderform der Apraxie , ja in der B
ine . keine Reaktionsfahigkelt auf Reizg Problematic
um eine rechtsposteriorparietale Lasiol
7ir sind das letzte Mal , das vorletzte M
zsagen Muster oder Abfolgen von Bew| <> CorefType |5t ja . das Wisser
himmer, ist, ja . wir haben zunéchst schen Programm
shm Aquivalent mit einer Reihe vor Eff| ante_sub_anaphoric O none (7 pronominal @ np Cis-a () event-vp (fact-s O other |5 mit der domin:

fuhrt werden lkdnnen mit der linken Har rtiert . Ich lann |
, [die semantische Botschal fie gle GEE Wtz ey schen Programm
sentiert sein , der sozsagen die Steuer Auto-apply is OFF neter Ebene reali
7 Programme nicht notwendigerweise bewusst sind . Ja , erinnern sich vielleicht an dieses schone Beispiel der ¥, ja , Tauschung . Ja . wir nehmen die £
wahr . Werden wir aber gebeten szsagen eine Greifbewegung zu simulieren , die wir durchfihren wirden , um nach den beiden jeweiligen Kreise zu ¢
der physlkahschen GroRe , ja, Ist also identisch flr beide ahm Kreise , die [hier] dargestellt sind . Und wir haben auch gesehen das letzte Mal , [dass
ielt [dann] ein Vergang . der als Responsechunking bezeichnet wird zusagen eine ganz zentrale Rolle . [ hun 51, &hm praktisch &hm Ansamm\ungen
agen , Ziehen einer Linie , wie auch immer , die als ganze angesteuert und abgerufen werden kormeh ESPORSEERURRIAG] heiRt nun dass
Zhunks zu hoher dneten Strukturen len werden-kénren] a\so nicht mehr aus dem Muster zum Schreit
der eines ganzen Satzes . Ja, zwei Vorteile , [ Responsechunking sind sozusagen , bezwehungswe\se [[EiESEs] R nsechunkin
e ][Das] hat im Wesentlichen zwei Vorteile . Wir sind in der Lage zu sagen , kagnitive Ressourcen flr andere Dinge als flr das Steuern von Bewegunc
= erste Zeit , die Sie hinter dem Lenkrad eines Autos verbracht haben , wenn Sie den FUhrerschein haben . Sie wissen , was [2s] helBt, zsagen Uber ki
2 Tatigkeit das Koordinieren einzelner motorischer Ablaufe viel Verarbeitungskapazitat erforderlich machen . Und der zweite Vorteil ist die wesentlich s¢
Jen durch die Verlagerung der Kontrolle und durch das Zusammenfallen von Chunks zu héhren Ordnungen zsagen resultieren . So , damit sind wir eig
ernen szsagen nochmal zusammenzufassen oder exemp\ansch anhand eines ganz e\nfachen Experimente uns nochmal zu Gemute zu filhren . Hier <
len [ein uenz 1 auf einem Computerke =ht] szsagen lernen mussten . Ja , das ist die hochgedbte

indan  dia et eveaman in dam Mamant im Grannar lan adar daran Hirmaltidaraltion namaccan wardan  ale cia [

=), oderin vielen F
isuelle R sin

fassung , also d
s-Gemachtsein «
= bjekte aus Besta
in der Regel sint

Coref class

21 nania Cannans nararda nalarmt

(Mller & Strube, 2006)
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Example Study I: GECCo

Corpus Availability

UNIVERSITAT
DES
SAARLANDES

€ C | ® Nicht sicher | corpora.clarin-d.uni-saarland.de; _coh_2014._ ‘ a al B 2B<%2 C Q
Your query 18,024 matches in 132 different texts (in 364,678 words [132 texts]; frequency: 49,424.42 instances per million words) (0105 scconds)
< [ < = 2 || showpage |1 Line View | Show in random order New query vl col |
No Filename Solution 1t0 50  Page 1/361
1 EO ACADEMIC 001 this lecture
2 EO ACADEMIC 001 very pleased that the Undergraduate Mathematics Society , has uh sponsored uh this
3 EO ACADEMIC 001 which is uh in the south atrium in uh , this building that
4 EO ACADEMIC 001 four-hundred 1d math riddle . proves what the grocer always knew . Kepler 's orange stacking problem
5 EO ACADEMIC 001 ‘mathematician proves that shops know how to stack fruit . Hales solves the
6 EO ACADEMIC 001 who would have thought that a mathematical proof could receive so much media coverage
7 EO ACADEMIC 001 that a mathematical proof could receive so much media coverage ? well the
8 EO ACADEMIC 001 50 much media coverage ? well the coverage may be unusual but it
9 EO ACADEMIC 001 an expert in representation theory , analysis , algebra and physics , Dr Hales
10 EO ACADEMIC 001 received his M-S and B-S degrees at Stanford in nineteen eighty-two . his
11 EO ACADEMIC 001 at Princeton in eighty-six under the Harold W Dodds Honorific Fellowship , he
12 EO ACADEMIC 001 Institute to do post-doctoral research . and then to Harvard , where he
13 EO ACADEMIC 001 assistant professor for two years under the National Science Foundation Fellowship . he
14 EO ACADEMIC 001 fellowship at the Institute for Advanced Study in the following year . he
15 EO ACADEMIC 001 University of Chicago from nineteen ninety to nineteen ninety-three . in ninety-three he
16 EO ACADEMIC 001 came to the University of Michigan as an associate professor . here he
17 EO ACADEMIC 001 department Executive Committee , and chair of the Undergraduate Scholarship Committee . he
18 EO ACADEMIC 001 In Education Award and the Henry Russell Award for nineteen ninety-nine . he
19 EO ACADEMIC 001 of a problem that has stumped mathematics for four hundred years . a problem that seems simple at first glance .
20 EO ACADEMIC 001 examined more closely , one can see that a proof of such
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Example Study I: GECCo

H H H UNIVERSITAT
Linguistic Features ﬁ s
SAARLANDES
COREFERENCE SUBSTITUION | CONJUNCTION ELLIPSIS
all antecedents subst-nom, conj-addit-conn, conj-adversat-conn, elli-antecedents
subst-verb, conj-causal-conn,  conj-addit-subjun,
subst-claus conj-adversat-subjun, conj-causal-

antecedent-np, antecedent-pronominal,
antecedent-fact-s, antecedent-event-vp,
antecedent-is-a, antecedent-other

all anaphors

anaphors-pers-it, anaphors-pers-
head, anaphors-pers-mod, anaphors-
dem-head, anaphors-dem-mod,
anaphors-dem-artic,anaphors-dem-

pronadyv, anaphors-dem-local,anaphors-
dem-temporal, anaphors-comp-
general,anaphors-comp-particular

antecedent-subj, antecedent-obyj,
anaphors-subj, anaphors-obj

subjun, conj-temp-subjun, conj-
addit-adverb,  conj-adversat-adverb,
conj-causal-adverb, conj-temp-adverb,
conj-modal-adverb

conj-addit, conj-adversat, conj-causal,
conj-temp, conj-modal

all elli

conj-conn, conj-subjun, conj-adverb

elli-nom, elli-
verb, elli-claus,
elli-yn, elli-mix

LEXICAL COHESION
meaning relations

CHAINS

number-of-chains, length, switch-rate, distance

December 3, 2018
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Analyses and Results

Example Study I: GECCo
UNIVERSITAT

SAARLANDES
Coreference: Kunz, K. & E. Steiner (2012). Towards a comparison of cohesive reference
in English and German: System and text. In: M. Taboada, et al. (eds.), Contrastive
Discourse Analysis. Functional and Corpus Perspectives. London: Equinox.
Substitution: Kunz, K. & E. Steiner (2013). Cohesive substitution in English and German:
a contrastive and corpus-based perspective, in: Aijmer, K. & Altenberg, B. eds. 2013.
Advances in corpus-based contrastive linguistics. Studies in honour of S. Johansson.
Amsterdam: John Benjamins. pp. 201-231.

Conjunction: Kunz, K. & E. Lapshinova-Koltunski (2014). Cohesive conjunctions in
English and German: Systemic contrasts and textual differences. In: Vandelanotte, L. et al.
(eds). Recent Advances in Corpus Linguistics: Developing and Exploiting Corpora.
Amsterdam/New York: Rodopi, pp. 229-262.

Ellipsis: Menzel, K. (2016). Understanding English-German contrasts - a corpus-based
comparative analysis of ellipses as cohesive devices, PhD dissertation, Saarland
University.

Lexical Cohesion: Kunz, K., E. Lapshinova-Koltunski, J. M. Martinez-Martinez, K. Menzel
& E. Steiner (2018). Shallow features as indicators of English-German contrasts in lexical
cohesion. In: Languages in Contrast.

Overall: Kunz, K., Degaetano-Ortlieb, S., Lapshinova-Koltunski, E., Menzel, K. and
Steiner, E. (2017). GECCo - an empirically-based comparison of English-German
cohesion. In De Sutter, G. and Delaere, I. and Lefer, M.-A. (eds.). Empirical Translation
Studies. New Theoretical and Methodological Traditions. TILSM series. Vol. 300. Mouton
de Gruyter, pp. 265-312.

cf. also http://www.gecco.uni-saarland.de/GECCo/deliverables.html
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Example Study I: GECCo

Summary and Outlook -

SAARLANDES

comparable corpus with full annotation of coreference (and further
cohesive devices)
= valuable resource with a variety of uses:

Applications so far:

@ numerous contrastive studies within GECCo
@ teaching

w

Future Applications

@ help to study the mechanisms involved in coreference
translation = better understanding of the phenomenon

@ a resource for training and development of multilingual or
monolingual coreference resolution systems?

December 3, 2018 Analysis and Annotation of Coreference 20



Example Study II: ParCorFull
SUOPN UNIVERSITAT
Bz DES
. SAARLANDES

Example Study II:
ParCorFull

EAMT sponsorship project

LREC-Paper: [Lapshinova et al., 2018]
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Example Study II: ParCorFull

Our Interest: English and German .

SAARLANDES

@ full coreference chains (NPs, pronouns, other means)
@ further discourse-related phenomena (e.g. DRDs)

@ Contrastive Linguistics: differences in the range of linguistic
means triggering the relation
[Kunz and Steiner, 2012a, Kunz and Lapshinova-Koltunski, 2015]

@ Translation Studies: differences in their realisation =
transformation patterns: references in the source language (SL)
must be rendered with appropriate linguistic devices from the
repertoire of the target language (TL), with different constraints

@ Resource Compilation: annotated for English-German:
GECCo [Lapshinova-Koltunski and Kunz, 2014],
ParCor [Guillou et al., 2014]
corpus by [Grishina and Stede, 2015]
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Example Study II: ParCorFull

Annotation Principles

@ Segmentation: Annotated elements (markables): pronouns,
nouns, NPs, elliptical constructions that are parts of a coreference
pair (antecedent-anaphora), as well as verbal phrases or clauses
being antecedents of event anaphora

December 3, 2018 Analysis and Annotation of Coreference 22



Example Study II: ParCorFull

Annotation Principles

UNIVERSITAT
SAARLANDES

@ Segmentation: Annotated elements (markables): pronouns,
nouns, NPs, elliptical constructions that are parts of a coreference
pair (antecedent-anaphora), as well as verbal phrases or clauses
being antecedents of event anaphora

@ Types of antecedents — entities and events:

e Entities are represented by a pronoun or an NP
Events are represented by a VP, a clause or a set of clauses

"]
e Split antecedents (prosperity and oportunity)
e no explicit antecedent: anaphora, but no specific antecedent

December 3, 2018 Analysis and Annotation of Coreference 22



Example Study II: ParCorFull

Annotation Principles

UNIVERSITAT
SAARLANDES

@ Segmentation: Annotated elements (markables): pronouns,
nouns, NPs, elliptical constructions that are parts of a coreference
pair (antecedent-anaphora), as well as verbal phrases or clauses
being antecedents of event anaphora

@ Types of antecedents — entities and events:

e Entities are represented by a pronoun or an NP

e Events are represented by a VP, a clause or a set of clauses
e Split antecedents (prosperity and oportunity)

e no explicit antecedent: anaphora, but no specific antecedent

@ Types of anaphora — pronouns and NPs:

e pronouns: personal, relative, reflexive and demonstrative including
locations (there, here) and time (then, now) and pronominal
adverbs (gegen+das — dagegen)

Viele Amerikaner haben Probleme mit Rassismus; doch wir sind
dagegen immun. (racism, against + this)
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Example Study II: ParCorFull
Annotation Principles -
SAARLANDES

@ Types of anaphora — pronouns and NPs:

o NPs: proper names (Herr Aimeida Freire), nominal premodifiers,
full NPs (with a definite article/demonstrative modifier) and NPs
with quantifiers (all people in the meaning all these people)

December 3, 2018 Analysis and Annotation of Coreference
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Example Study II: ParCorFull
Annotation Principles -
SAARLANDES

@ Types of anaphora — pronouns and NPs:

o NPs: proper names (Herr Aimeida Freire), nominal premodifiers,
full NPs (with a definite article/demonstrative modifier) and NPs
with quantifiers (all people in the meaning all these people)

e generic nouns co-refer with definite full NPs or pronouns, but not

with other generics
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Example Study II: ParCorFull

Annotation Principles

@ Types of anaphora — pronouns and NPs:

o NPs: proper names (Herr Aimeida Freire), nominal premodifiers,
full NPs (with a definite article/demonstrative modifier) and NPs
with quantifiers (all people in the meaning all these people)

e generic nouns co-refer with definite full NPs or pronouns, but not

with other generics
@ substitution: referring expression is replaced with another element
Do you prefer the blue shirt or the red shirt?
— | would like the red one.

December 3, 2018 Analysis and Annotation of Coreference
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Example Study II: ParCorFull

Annotation Principles

@ Types of anaphora — pronouns and NPs:

o NPs: proper names (Herr Aimeida Freire), nominal premodifiers,
full NPs (with a definite article/demonstrative modifier) and NPs
with quantifiers (all people in the meaning all these people)

e generic nouns co-refer with definite full NPs or pronouns, but not
with other generics

@ substitution: referring expression is replaced with another element
Do you prefer the blue shirt or the red shirt?
— | would like the red one.

@ ellipsis: referring expression is left out (implicit reference)
...if | take any one of these balls... and | count how many
neighboring balls that there are around it, the answer’s always
twelve .

December 3, 2018 Analysis and Annotation of Coreference
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Example Study II: ParCorFull

Annotation Principles

@ Types of anaphora — pronouns and NPs:

o NPs: proper names (Herr Aimeida Freire), nominal premodifiers,
full NPs (with a definite article/demonstrative modifier) and NPs
with quantifiers (all people in the meaning all these people)

e generic nouns co-refer with definite full NPs or pronouns, but not
with other generics

@ substitution: referring expression is replaced with another element
Do you prefer the blue shirt or the red shirt?
— | would like the red one.

@ ellipsis: referring expression is left out (implicit reference)
...if | take any one of these balls... and | count how many
neighboring balls that there are around it, the answer’s always
twelve .

@ types of substitution/ellipsus: nominal, verbal and clausal

December 3, 2018 Analysis and Annotation of Coreference
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Example Study II: ParCorFull

Annotation Process
manual with MMAX2 [Miiller and Strube, 2006]

s Display Tools Plugins Info [¥] Show ML Panel

Biles] nails all-around gold in women's gymnastics Forget [the pressurel . Forget [the hype} [Sii
mmunetoall of [it] . Dynamicon vault . Effortless on beam . Jaw-dropping enfloor-Brilliant all ov
,finally , an Olympic champion./[The 19-year-old American]gymnast soared to the all-around tit
/. putting the gap betweeri [herself] and the rest of the world on full display under the Olympic

:.[Her]total of 62.198 was well clearof silvermedalist and " Final Five "teammate Aly Raisman &
oronze medalist Aliya Mustafina . United States”[Simone Biles] performs on the balance beam du
:ic gymnastics women's individualall-around final at the 2016 Summer Olympics in Rio de Janeirc
aursday . [[Bifes] became the fourth straight American woman towin the all-around title and fifth
hile cementing Tharlreputation as the best of her]generation an. rhapsever]. [Shelburst
en [her]final total vy_a_s_pgsteéand [her] long j Journey to thls moment ended . [The achievement]
-hésame leaguea en [theirls)

=|ght5 [BIIeS] haSS 0 k annotation Panel Settings dChamplor
|nhclud|rl19 1|\(/)| goIdL- A cecls [sonionce thattt19t84

champion Mary Lou = last test aw:
acontestnotsomy - landthebu
Zed expectatiOnS.A < > Mention O pronoun @ np O vp O clause O none Tean,Witr
golds would beseen <>upwee _fRaisman

afterwinning gold @ <> spiit ® simple antecedent O split reference O no explicit antecedent ~dual all-arou
102016 SUMMEr O scryse  w eniy © vt aner efirstoneor
_?yh"\;%v;?gig%::ﬁ ComEEm ol e | {prolvi's goir
rue . [A portion of [ O possessive O demonstrative @ def-article O indefinite O none Slature tumb:
iet to Latin music thi icArenal.ll
1cidence . [The giri] sach Aimee
1's mother during afield trip to the gym where Boorman was coaching has become a force'[She]
stan all-around competltlon smce the summerof2013, [:: w Hmng st at should goforas lc
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Example Study II: ParCorFull

Data Selection A
SAARLANDES

@ existing resources: ParCor [Guillou et al., 2014];
DiscoMT2015 dataset [Hardmeier et al., 2015]
@ exension:

@ complete annotation of full coreference chains
@ additional referring expressions to achieve full coreference chains
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Example Study II: ParCorFull

Data Selection

@ existing resources: ParCor [Guillou et al., 2014];
DiscoMT2015 dataset [Hardmeier et al., 2015]
@ exension:
@ complete annotation of full coreference chains
@ additional referring expressions to achieve full coreference chains
@ additional data (to increase register/genre variety):
WMT2017 data [Bojar et al., 2017].
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Example Study II: ParCorFull

Data Selection

@ existing resources: ParCor [Guillou et al., 2014];
DiscoMT2015 dataset [Hardmeier et al., 2015]

@ exension:

@ complete annotation of full coreference chains
@ additional referring expressions to achieve full coreference chains

@ additional data (to increase register/genre variety):
WMT2017 data [Bojar et al., 2017].

language | ParCor | DiscoMT | WMT news | TOTAL
English 31,971 39,764 10,644 | 82,379
German 30,305 37,452 10,593 | 78,350
TOTAL 62,276 77,216 21,237 | 160,729

December 3, 2018

Analysis and Annotation of Coreference

UNIVERSITAT
SAARLANDES
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Annotated Structures

Example Study II: ParCorFull

English | German | TOTAL
pronoun 4,650 4,269 | 8,919
np 2,485 2,611 5,096
vp 133 132 265
clause 335 312 647
total mentions 7,603 7,324 | 14,927

English | German | TOTAL

number of chains 2,319 2,425 4,744
average chain length 2.94 2.81 2.87

December 3, 2018

Analysis and Annotation of Coreference

UNIVERSITAT
SAARLANDES
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Example Study II: ParCorFull

Inter-annotator Agreement DR AT
SAARLANDES
@ evaluation: 6,253 English and 5,975 German tokens

@ measure: mention overlap
and entity-based CEAF scores [Luo, 2005] b/n 2 annotations

@ scores calculated with the CoNLL reference scorer
implementation [Pradhan et al., 2014]

December 3, 2018 Analysis and Annotation of Coreference
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Inter-annotator Agreement

Example Study II: ParCorFull

:

@ evaluation: 6,253 English and 5,975 German tokens
@ measure: mention overlap
and entity-based CEAF scores [Luo, 2005] b/n 2 annotations

@ scores calculated with the CoNLL reference scorer
implementation [Pradhan et al., 2014]

Precision | Recall | F-score
English
mentions | 89.20% | 73.89% | 80.71%
CEAFe 82.90% | 67.13% | 74.13%
German
mentions | 84.80% | 69.76% | 76.54%
CEAFe 72.53% | 60.36% | 65.88%

December 3, 2018

Analysis and Annotation of Coreference

UNIVERSITAT
DES
SAARLANDES
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Example Study II: ParCorFull

SAARLANDES

Summary and Outlook -

parallel corpus with full annotation of coreference
= valuable resource with a variety of uses:

Applications so far:

@ discovery of inconsistencies presentation at ParCor-2018
@ WMT pronoun translation evaluation [Guillou et al., 2018]

V.

Future Applications

@ help to study the mechanisms involved in coreference
translation = better understanding of the phenomenon

@ a resource for creating and evaluating coreference-aware MT
with no need in automatic coreference resolvers

@ a training and development resource for multilingual or
monolingual coreference resolution systems
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Example Study IlI: Alignment Discrepancies
SUORNY  UNIVERSITAT
fiz:up DES
.y SAARLANDES

Example Study IlI:
Alignment Discrepancies
ongoing project

DiscoMT-Paper: [Lapshinova-Koltunski and Hardmeier, 2017]

December 3, 2018 Analysis and Annotation of Coreference
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Example Study IlI: Alignment Discrepancies

Alignment Discrepancy: Definition -

SAARLANDES

natuerlich| | hat | Jjohn| | spass am| | spiel

| )X 1

of course| |john| | has | | fun with the| |game
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Example Study IlI: Alignment Discrepancies

Alignment Discrepancy: Definition

natuerlich| | hat | Jjohn| | spass am| | spiel
] X 1\
of course| |john| | has | | fun with the| |game

December 3, 2018

UNIVERSITAT
DES
SAARLANDES

Alignment Discrepancies

aligned sentence pairs with
problems in word alignment
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Example Study IlI: Alignment Discrepancies

Alignment Discrepancy: Definition UNIVERSITAT

D
SAARLANDES

natuerlich| | hat | Jjohn| | spass am| | spiel

Alignment Discrepancies
/ _X v \ aligned sentence pairs with

of course | |john| | has | [ fun with the | [game| Problems in word alignment

Discourse-related

Educational researcher Benjamin Bloom, in 1984, posed what'’s called
the 2 sigma problem, which he observed by studying three populations.
1984 verdéffentlichte der Bildungsforscher Benjamin Bloom etwas, das
‘2-Sigma-Problem’ heil3t. Er beobachtete dies bei drei Populationen.
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Example Study IlI: Alignment Discrepancies

Alignment Discrepancy: Definition -

SAARLANDES

natuerlich| | hat | Jjohn| | spass am| | spiel

Alignment Discrepancies
/ _X v \ aligned sentence pairs with

of course | |john| | has | [ fun with the | [game| Problems in word alignment

Discourse-related

Educational researcher Benjamin Bloom, in 1984, posed what’s called
the 2 sigma problem, which he observed by studying three populations.
1984 verdéffentlichte der Bildungsforscher Benjamin Bloom etwas, das
‘2-Sigma-Problem’ heil3t. Er beobachtete dies bei drei Populationen.

V.

Motivation: Discourse in (machine) translation

potential elements of coreference chains and contribute to the
overall coherence and carry part of the discourse information in
source / target languages
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Example Study IlI: Alignment Discrepancies
Discrepancy Source: Language Contrast. :’:‘L‘::z::

VS.

The demographic curves reveal Die demographischen Kurven
that the welfare state can no longer verraten, dass der Sozialstaat von

be financed by the younger den Jingeren nicht mehr zu
members of society. This does not finanzieren ist. Damit versinkt das
mean that the country is Land nicht in einer beinah

descending into an unparalleled unvergleichlichen Krise, wie
Crisis ... manchmal behauptet wird.
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Example Study IlI: Alignment Discrepancies
UNIVERSITAT

Discrepancy Source: Translation Process DES

SAARLANDES

You want your employees to do Sie erwarten von lhren
what you ask them to do, and if Angestellten, dass sie tun worum

they’ve done that, then they can do Sie sie gebeten haben, wenn sie
extra. die Aufgabe ausgefihrt haben,

kénnen sie Zusétzliches tun.
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Example Study IlI: Alignment Discrepancies

Discrepancy Source: Alignment Error DEs. AT

SAARLANDES
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Example Study IlI: Alignment Discrepancies

Related Work: Coreference Projection prs o

SAARLANDES

transformation pattern extraction:

@ [Postolache et al., 2006]: patterns containing heads of the
resulting referring expression in the target aligned with heads of
the source referring expressions

@ [Grishina and Stede, 2015]: apply a direct projection algorithm
on parallel data to automatically produce coreference annotations
for two target languages; describe a number of problems, when
a referring expression is present in both source and target text but
is not projected correctly

= use manually annotated data
= evidence is limited

= no systematic description of discrepancies
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Example Study IlI: Alignment Discrepancies

Related Work: Contr./Translation Studies i

SAARLANDES

@ [Kunz and Steiner, 2012b, Kunz and Lapshinova-Koltunski, 2015]:
coreference relation is shared across all languages, but the
range of referring expressions is different

@ [Meyer and Webber, 2013], [Becher, 2011b]:
explicitation and implicitation — a source text does not contain
linguistic markers that trigger some discourse relations, whereas
its translation does, and vice verse some referring expressions
can be more explicit than the others, scale for the explicitness of
various referring expressions

We use more data
create a new resource
suggest classification
proceed bottom-up
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Example Study IlI: Alignment Discrepancies

Corpus Data

UNIVERSITAT
DES
SAARLANDES

TEDtaIks: Data from IWSLT 2015 MT Evaluation

Automatic annotations:

@ token, lemma

@ parts-of-speech and dependencies with Universal Dependency
(UPOS und UD) treebank, [Nivre et al., 2015]

@ sentence-/ word alignment (mgiza)

sentences | tokens
English 214.889 | 3.940.079
German 227.649 | 3.678.503

December 3, 2018
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Example Study IlI: Alignment Discrepancies

Data Extraction A
SAARLANDES

@ list of discourse-related structures
(UPOS and gram.func from UD)
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Example Study IlI: Alignment Discrepancies

Data Extraction A
SAARLANDES

@ list of discourse-related structures
(UPOS and gram.func from UD)

© personal pronouns und demonstratives (PRON and DET)
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Example Study IlI: Alignment Discrepancies

Data Extraction

"\ UNIVERSITAT
SAARLANDES

@ list of discourse-related structures
(UPOS and gram.func from UD)

© personal pronouns und demonstratives (PRON and DET)
© extraction of parallel segments using word alignment (1 : N)
Bsp which DET-dobj — dies PRON-dobj

Educational researcher Benjamin Bloom, in 1984, posed what’s
called the 2 sigma problem, which he observed by studying three
populations.

1984 verdéffentlichte der Bildungsforscher Benjamin Bloom etwas,
das ‘2-Sigma-Problem’ hei3t. Er beobachtete dies bei drei
Populationen.
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Example Study IlI: Alignment Discrepancies

Data Extraction

"\ UNIVERSITAT

ES
SAARLANDES

@ list of discourse-related structures
(UPOS and gram.func from UD)

© personal pronouns und demonstratives (PRON and DET)
© extraction of parallel segments using word alignment (1 : N)
Bsp which DET-dobj — dies PRON-dobj

Educational researcher Benjamin Bloom, in 1984, posed what’s
called the 2 sigma problem, which he observed by studying three
populations.

1984 verdéffentlichte der Bildungsforscher Benjamin Bloom etwas,
das ‘2-Sigma-Problem’ hei3t. Er beobachtete dies bei drei
Populationen.

© identification of non-aligned segments

December 3, 2018 Analysis and Annotation of Coreference 37



Example Study IlI: Alignment Discrepancies

General Observations - ek

SAARLANDES
Overall ca. 11% alignment discrepancies

English sources (implicitation)
14 patterns (57,608 tokens)

German translations (explicitation)
26 patterns (69,851 tokens)
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Example Study IlI: Alignment Discrepancies
General Observations - ek
SAARLANDES
Overall ca. 11% alignment discrepancies

English sources (implicitation)
14 patterns (57,608 tokens)

German translations (explicitation)
26 patterns (69,851 tokens)

Quantitative und qualitative analysis:

@ Which are the most frequent structures in the English sources and
the German translations?
most frequent: DET-det, PRON-subj und PRON-nmod oder
PRON-dobj; others vary in English und German

© Are there language-specific patterns?
occur in one list only: 6 out of 14 English, 25 out of 26 German
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Example Study IlI: Alignment Discrepancies

Observations: DET-det o

SAARLANDES

You know, it’s just like the hail goes out and people are ready to help.
Es ist einfach so, jemand ruft um Hilfe, und die Leute stehen zur Hilfe bereit.
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Example Study IlI: Alignment Discrepancies

Observations: DET-det o

SAARLANDES

You know, it’s just like the hail goes out and people are ready to help.
Es ist einfach so, jemand ruft um Hilfe, und die Leute stehen zur Hilfe bereit.

Explicitation

You would expect it to be cheesy, but it s not.
Man kénnte annehmen, dass so etwas kitschig ist, aber das ist nicht der Fall.
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Example Study IlI: Alignment Discrepancies

Observations: DET-det -

SAARLANDES

You know, it’s just like the hail goes out and people are ready to help.

Es ist einfach so, jemand ruft um Hilfe, und die Leute stehen zur Hilfe bereit.

Explicitation

You would expect it to be cheesy, but it s not.
Man kénnte annehmen, dass so etwas kitschig ist, aber das ist nicht der Fall.

Implicitation

Secondly, there had to be an acceptance that we were not going to be able to
use all of this vacant land in the way that we had before and maybe for some
time to come.

Zweitens musste es eine Ubereinkunft geben, dass wir das gesamte
brachliegende Land nicht wie vorher nutzen kénnen wirden...

| A\

A\
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Example Study IlI: Alignment Discrepancies

Observations: PRON-nsub - ek

SAARLANDES

Finite vs. non-finite constructions (ing-forms vs. Partizip I)

A polar bear swimming in the Arctic, by Paul Nicklen.
Ein Eisbér, der in der Arktis schwimmt, aufgenommen von Paul
Nicklen.
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Example Study IlI: Alignment Discrepancies

Observations: PRON-nsub - ek

SAARLANDES

Finite vs. non-finite constructions (ing-forms vs. Partizip |)
A polar bear swimming in the Arctic, by Paul Nicklen.

Ein Eisbér, der in der Arktis schwimmt, aufgenommen von Paul
Nicklen.

Impersonalisation

If you have fluid with no wall to surround it and keep pressure up, you

have a puddle.
Eine Flissigkeit ohne eine Wand, die sie umgibt und den Druck
aufrechterhétlt, ist eine Pfiitze.

| A\
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Example Study IlI: Alignment Discrepancies

Observations: PRON-nsub i

SAARLANDES

Finite vs. non-finite constructions (ing-forms vs. Partizip |)
A polar bear swimming in the Arctic, by Paul Nicklen.

Ein Eisbér, der in der Arktis schwimmt, aufgenommen von Paul
Nicklen.

| \

Impersonalisation

If you have fluid with no wall to surround it and keep pressure up, you
have a puddle. -
Eine Flissigkeit ohne eine Wand, die sie umgibt und den Druck
aufrechterhdlt, ist eine Pfiitze.

Syntax / Cohesion

Some days it goes up and some days it doesn’t go up.
An manchen Tagen geht er hoch und an manchen Tagen nicht.
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Example Study IlI: Alignment Discrepancies

Back to Theories A
SAARLANDES

explanation attempt: explicitation
@ [Blum-Kulka, 1986]: “explicitation hypothesis”

@ [Klaudy, 2008]: Classification:
(1) obligatory; (2) optional; (3) pragmatic;
(4) translation-specific

© [Zufferey and Cartoni, 2014]: Explicitation scale:
no — light — strong
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Example Study IlI: Alignment Discrepancies

Back to Theories - ek
SAARLANDES

explanation attempt: explicitation
@ [Blum-Kulka, 1986]: “explicitation hypothesis”
@ [Klaudy, 2008]: Classification:
(1) obligatory; (2) optional; (3) pragmatic;
(4) translation-specific
© [Zufferey and Cartoni, 2014]: Explicitation scale:
no — light — strong

(1) + (2) useful for our observations?

@ obligatory (systemic differences):
WHEN no explicitation THEN non-grammatical constructions
@ optional (stylistic and genre-/register-specific differences):
WHEN no explicitation THEN unnatural constructions
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Example Study IlI: Alignment Discrepancies

Back to Theories - ek
SAARLANDES

explanation attempt: constrative pragmatics/grammar

corpus data: addressee reference = impersonalisation

@ finite — non-finite form, you — man:
It means that, if you have T.B., you have more chance that you won’t be
detected...
Das heiBt, wenn man T.B. hat, ist die Wahrscheinlichkeit, nicht
diagnostiziert zu werden...

@ active — passive:
And this starts conversation because the visual is created in such a way
where you can defend two answers.
Und das startet eine Konversation denn das Bild ist so konstruiert, dass
zwei Antworten verteidigt werden kdnnen.
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Example Study IlI: Alignment Discrepancies

Back to Theories fopEmIN
SAARLANDES

explanation attempt: constrative pragmatics/grammar

corpus data: addressee reference = impersonalisation

@ finite — non-finite form, you — man:
It means that, if you have T.B., you have more chance that you won’t be
detected...
Das hei3t, wenn man T.B. hat, ist die Wahrscheinlichkeit, nicht
diagnostiziert zu werden...

@ active — passive:
And this starts conversation because the visual is created in such a way
where you can defend two answers.
Und das startet eine Konversation denn das Bild ist so konstruiert, dass
zwei Antworten verteidigt werden kdnnen.

@ contrastive pragmatics
[House, 2014, Becher, 2011a, Kranich, 2016]
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Example Study IlI: Alignment Discrepancies

Back to Theories A
SAARLANDES

explanation attempt: constrative pragmatics/grammar

corpus data: addressee reference = impersonalisation

@ finite — non-finite form, you — man:
It means that, if you have T.B., you have more chance that you won't be
detected...
Das hei3t, wenn man T.B. hat, ist die Wahrscheinlichkeit, nicht
diagnostiziert zu werden...

@ active — passive:
And this starts conversation because the visual is created in such a way
where you can defend two answers.
Und das startet eine Konversation denn das Bild ist so konstruiert, dass
zwei Antworten verteidigt werden kdnnen.

@ contrastive pragmatics
[House, 2014, Becher, 2011a, Kranich, 2016]

@ contrastive grammar
[Hawkins, 1986, Doherty, 2003, Steiner, 2012, Fischer, 2013]
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Example Study IlI: Alignment Discrepancies

Summary and Outlook -
SAARLANDES

used parallel corpus for:

Applications so far:

@ quantitatively describe alignment discrepancies between
English-German discourse-related phenomena from a language
contrastive perspective

@ interesting observations different from traditional grammar, e.g.
those on the article use with generics or non-finite constructions

Future Work

@ more cases in the future

@ information on systematic discrepancies for alignment
improvement

@ explicitation types more (systematic) description here
@ applications, e.g. improve models to avoid the overgeneration
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Example Study IV: Pronominal Adverbs
SUOPN UNIVERSITAT
Bz DES
S SAARLANDES

Example Study IV:
Pronominal adverbs in DE and
their equivalents in EN, CZ, RU

ongoing project (follow-up Textlink EU Cost)

Dialogue-2018 paper:

[Nedoluzhko and Lapshinova-Koltunski, 2018]
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Example Study IV: Pronominal Adverbs

Pronominal Adverbs in German 32‘9’“5""

SAARLANDES

temporal
meaning

contrast/conces
sion

EN (source): We've learned that a lot/of pe cheat. They cheat just by a little

DE: Wir haben gelernt, daB8 vigle L

ei nur ein biBchen.

te betriigen n. Der Einzelne betriigt

CZ: Zjistili jsme, Ze hodné lidf je ocho dvadét. Podvadei e pouze po troskach.

RU: .../nmo4u obmaHbiBatoT. OHM 06MaHbIBAIOT /1M HOro, HO 370 BCE e obMaH.

referring to
the previous
clause
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Example Study IV: Pronominal Adverbs

Pronominal Adverbs in German i

SAARLANDES

@ Pronominal adverbs are frequent in DE and rarely occur in the
other languages under analysis

@ DE pronominal adverbs are ambiguous

@ There is a great variation in their equivalents in the corresponding
languages

@ German seems to be more explicit (if pronominal adverbs are
concerned)
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Example Study IV: Pronominal Adverbs

Aims and Goals \ UNIVERSITAT

DES
SAARLANDES

@ analyse multilingual parallel data (DE, EN, CZ, RU) —TED/WMT17J

@ discover and analyse various means that correspond to DE
pronominal adverbs in EN, CZ and RU

@ describe their functions and usage preferences trying to find
systematicity in their usage

v

@ find out what impact may translation process have on the choice in
languages?

v
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Example Study IV: Pronominal Adverbs

Results UNIVERSITAT
SAARLANDES

Functions of DE pronominal adverbs are genre-specific

@ anaphoric function of pronominal adverbs more frequent in TED
(popsci talks):
DE: Ein brilliantes spétes Tackling von Marcus Watson... sicherte
den Gewinn — und damit die Silbermedaille. (in this way)
EN: A brilliant late tackle from Marcus Watson... secured the win —
and ultimately the silver medal.

@ correlative function is predominating in WMT17 (news):

DE: Die Bedeutung des Wortes “Patient” habe nichts damit zu tun,
Ratschldge zu geben. (with this)
EN: The word ‘patient” doesn’t mean to make suggestions.

December 3, 2018 Analysis and Annotation of Coreference
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Example Study IV: Pronominal Adverbs

Results ﬁ UNIVERSITAT

SAARLANDES

Transformation patterns reflect language contrasts

@ verbal valency: héren Sie damit auf — preposition mit is obligatory!
@ syntactic constructions:
EN gerund vs. DE, CZ and RU construction with a correlative:
EN: / dream of bringing
DE: Ich trdume davon ... zu bringen

Translation process: explicitation/implicitation

@ zero <= discourse element
@ less explicit <=- more explicit

EN: / didn’t know if | could do that and preserve my art.

DE: Ich wuBte nicht, ob ich das bewerkstelligen, und dabei meine
Kunst bewahren konnte.

CZ: Nevedéla jsem, jestli to dokazu udélat a zachovat pritom své
umen.
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Example Study IV: Pronominal Adverbs

Summary and Outlook ki

SAARLANDES

used parallel corpus with no annotation of coreference
= analyse coreference-related phenomena

Applications so far:
@ discovery of interesting language contrasts in use
@ phenomena of translations process (contrast-induced)

@ more cases (200 manually analysed so far)
@ automatisation of categories?
@ aresource with a variety of uses
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Example Study IV: Pronominal Adverbs

Two Approaches UNIVERSITAT
SAARLANDES
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UNIVERSITAT
DES
SAARLANDES

Thank you very much for your attention!

Dzigkuje ... bardzo za ... uwage!
Dziekuje Panstwu bardzo za . . uwage!
Dzigkuje ... bardzo za Panskq uwage!

e.lapshinova@mx.uni-saarland.de
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