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Coreference in PDT: Outline

* basic terms

e grammatical coreference
o textual coreference

* bridging anaphora

documentation: http://ufal.mff.cuni.cz/pdt2.0/doc/manuals/en/t-layer/html/index.html
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Coreference in PDT: Basic Concepts

 reference
~ a relation of an language expression to a real world object
or situation (referent)
« exophoric r.: referring to a situation or entities outside the text
* endophoric r.: referring to another expression (within the same text)
having the same referent (entity, situation)

> coreference
o coreferring expression vs. coreferred expression =

anaphoric reference: anaphor vs. antecedent
cataphoric reference] cataphor|vs./postcedent

Near him, John saw a snake.
controlee vs. controller

e coherence / cohesion (cz navaznost)
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Coreference in the Tectogrammatical Tree

» coreference ~ a link between a t-node to another t-node(s)
« within a single sentence
e Crossing a sentence boundary

e coreferring node:
» the ID of the coreferred node (leaf / root of a subtree)
Vlasta Sla do divadla, kde na ni ¢ekal Marek. Vlasta went to the theater where Marek waited for he

e alist of ID(s) (typically in the same subtree)
Marie vzala Vlastu do divadla, kde na né cekal Marek.
Marie took Vlasta to the theater where Marek already waited for them.

e attributes for coreference
e coref gram.rf
e compl.rf
o coref text
 coref special ... special values (special type of a textual coreference, later)
e bridging
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Coreference in the Tectogrammatical Tree

o

t-cmprS413- 006-p2 352
root

potrebovat
brown ... grammatical PRED
green ... compl {L
dark blue ... textual zdsobovani— flrma jatka
light blue ... bridging /
Ij/bj/ P-4 prc: PAT
- . 4
#PersPronfirma #PersProp
ACT CONJ APP
Pro zasobovani Ostravska a SPEC
Frydeckomistecka potrebuje firma sva jatka. \
For supplying Ostravsko a Frydeckomistecko - )
[the firm] needs its slaughterhouse. (F?ﬁsLtTrauskOOstrausko EE’Tdeckomlsteckosever
SPEC
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Grammatical vs. Textual Coreference

e grammatical coreference
e based on grammatical rules
o typically involves a transfer of morphological info
(e.g., agreement)
* (mostly) within a single sentence
 may by ambiguous = disambiguated at the t-layer
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Grammatical vs. Textual Coreference

e grammatical coreference
e based on grammatical rules
o typically involves a transfer of morphological info
(e.g., agreement)
* (mostly) within a single sentence
 may by ambiguous = disambiguated at the t-layer

e textual coreference
* not realized by grammatical means alone, but also via context,
 including references across a sentence boundary
e vague (indistinct) devices (e.g. personal pronouns)

* "bridging anaphora” as a subtype ... only in PDT 3.0

(e.g., synonyms, generalizing nouns etc.)
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Grammatical Coreference

o reflexive pronouns se/si/svij

e relative pronouns and pronominal adverbs
ktery, jaka, Ci, ...; kam, kde, jak, ...; coz

e control
Potrebujete poradit {#Cor.ADDR}? Do you need an advice (lit. to be advised)?

o quasi-control ... multi-word predicates with a noun with valency requirements
Karel podal {#QCor.ACT} stiznost policii. Karel filed a complaint to police.

e complementations with a dual dependency expressed by a verbal form
Honza zastihl Hanku, jak {#Cor. ADDR} béha kolem rybnika.

Honza saw Hanka running (lit. how she was running) around the lake
e reciprocity
Sultani se vystridali {#Rcp.PAT} na trinu. lit. Sultans REFL changed (each other) on the throne.
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Grammatical Coreference

o reflexive pronouns se/ si
» does not distinguish gender, number and person
 'short' and 'long' forms
» se/si... (dat, acc):
without stress, not with prepositions
(TFA: contextually bound, not contrastive)
» sebe, sobée, sebe, sobé, sebou ... (gen, dat, acc, loc, instr)
stressed and/or in prep. groups
* typically corefer with subject

Pavel vypravoval Martinovi tu historku o sobé kvali nému [ o ném kvuli sobé.

Marii Karel spatril nedaleko od sebe / od ného
Karel saw Marie near himself / near him

passivization:
Marie byla Karlem spatfena nedaleko od ného / *od sebe
Marie was seen (by Karel) near him / * herself

PDT: coreference
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Grammatical Coreference

* reflexive pronouns se/ si

o typically corefer with subject

Informace o tom, co o sobé, dva roky po rozvodu, uz nevime {#PersPron.ACT}.
Information about the things we don't know about each other two years after the divorce.

informace .enunc

f_DEMOM
n.denot
fem.pl
)
— védét
T_PAT
wv decl.disp.ind
- proc.itd.res0.sim
0 O o~ 0 O
rok uz #PersPron co #PersPron #ileg
t_ TWHEM basic t TWHEM.basic t ACT t_EFF t_PAT f_RHEM
n.denot acv.denct.ngrad.nneg  n.pron.def.pers n.pronindef  n.prondef. pars atom
inan.pl gender:nr.pl.1.basic neut.inter.sg.3 genderinher.numberinher person:inher politeness:inher
dva rozvod
f_RETR f_TWHEMN.after

adjquart.def n.denot
basic inan.sg



Grammatical Coreference

* reflexive possessive pronoun svuj
o typically corefer with the subject

Neschopnost opozicnich stran
{#Cor.ACT} vzdorovat své vlastni lenosti.
An inability of oppositional parties
to resist their own laziness

neschopnost.enunc
f_DEMOM
n.denct.neg
fem.negD.sg

b

strana " vzdorovat

fACT _PAT

n.denot decl dispmaod: nil.verbmad:nil
fem.pl ' [proc.itD.res0.tense:nil

PDT: coreference

L

opozieni  #Car kenast
f_RSTR t_ACT f_PAT
adj.denoct goomplex ndenct.neg

pos.negl C/ fem.neg0.pl

#PersPron

vlastni
t_APP f_RSTF
n.pran.def. pars adj.den

genderinher.numberinher person:inher. politeness:inher pos. nec



Grammatical Coreference

* reflexive possessive pronoun svuj

o typically corefere with the subject

« BUT more complex
(e.g., subject of the governing clause)

Mnoha ze svych dél Reich nedovoluje
provozovat bez vlastni hracské ucasti.
Many of his pieces Reich does not allows

to perform without his (own) player's presence.

PDT: coreference

dovolovat . enunc
i_PRED
v decldispD.ind

‘proc.itD.res0.sim

._ g
Reich #Gen -'#Neg provozovat
t_ACT ™, t ADDR  f_RHEM f_PAT
noenot goomplex  atom ' v decl dispmod:nil.verbmeod:nil

anim.sg
person_name ",
L]

proc.itd.res tense: nil

mnohy  &Cor ucast
_PAT t_ACT f_ACMP.wout
ndenct goomplex ndenct

fem.sg fem.sg \
dilo hracsky  wvlastni
_DIR1.basic f_RETR  {_RSTR
. (n.denot adjdenot  ad].denot
| [neut.pl pos.negl  pos.negl
#PersPron
t_AUTH
n.pron.def. pers

gerderinher.numberinher. person:inher.politeness:inher



Grammatical Coreference

* relative pronouns and pronominal adverbs
ktery, jaka, Ci, ..., kam, kde, jak, ...
* the relative element corefers with the noun modified by the
dependent clause
Film se odehrava na venkovée, v mésteCku Sardent, kam se po
. letech vraci - ... - taméjSi rodak.
:f;!gfgjﬂ_m The film takes place in a town, to which - ... - a native returns

n.denot

after many years.
neut.sg
\
o _
ST
Sardent vracet_se Tm—
fID i RSTR —

' s _____‘_'-—._._
n.che not J\ dﬂ.’l.dlkpu.l'lh\ ———
in&n.numbern [ proc.it0.res0.sim —

i | —
I} | _—\—|_-_‘_\__
& T~
kle ok écit H‘HH radik
t_DIR3 basic  t_TWHEN . after fAIN | ) FACT
adv.pron.indef n denot fv decl dispD.ind T {n denot
res |t neut.pl - Ipm-_'.i1tl.'tul.'. ant E"'H : | anim.sg
I — | -
U/ ) l - -\-\"\-\_\_‘_‘_\--\-\- l
~o o
tam #PersPron #PersPron zdravi tamégi
t_LOC basic P 1_ACT_| t_ BEMN.Ar_ f_PAT_F t RSTH
3 adv.pron.def n.prondef.pers  noprondef pars ndenot  adjdenct
PDT: coreference

anm.sa.3. basic
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Grammatical Coreference

 control: verbs of control (equi verbs)
» the controller is a member of the valency frame of the governing verb
» the controllee is a member of the valency frame of the infinitive / deverbal noun
dependent on the control verb (usually unexpressed subject)
» the infinitive / deverb. noun is a valency complementation of the control verb

Potrebujete poradit {#Cor.ADDR}? Do you need advice (lit. to be advised)?
PDT-VALLEX
potfebovat potrebovat. enunc

f PEED

ACT(.1) PAT(.4,.f,aby[.v],.c) v-w4096f1 Used: 183x
nepotrebuje, co vidi; p. se k zivotu.AIM
to p. ¢as; ta vec p. uvazit

v decl.disp.ind
proc.itD.res0.sim

poradit Jﬂ:'ersl.:'-r.c:;r.l'"a_._ poradit

ACT(l) PAT(-4,-f,ze[-V],abY[-V],at’[-V],S'l[j],-C) ADDR(3) T:J;E-ll;.def.pers ; . *.-_E:::-ll_.dispmud:|1i|.verbmc:d:|'|i
v-Ww3902f1 Used: 19x gender:nr.sg.3.polite” ™. [cpl.itD.resD.tense:nil
poradil Petrovi, aby se myl pravidelné D/ D/

p. mu se vsim; p. mi, podle ¢eho se mam rozhodnout

#5en #Gen #Cor

t ACT  t PAT  t ADDR
PDT: coreference goomplex qoomplex goomplex




Grammatical Coreference

» control: subjects of infinitives: possible t-lemmas

t ject the subject of the infinitive is in a control relation with a
#Cor < cannot be modification of the main verb
expresse Petr prisel {#Cor.ACT = Petr} pomoci. lit. Petr came to help.

the subject is the subject of the infinitive is a general argument

#Gen not expressed | Petrav napad {#Gen.ACT = sb} zalozit nadaci se Pavlovi libi.
Pavel likes Peter's idea to found a foundation
L it is possible to find the antecedent of the subject but it is not
the subject is :
#PersPron grammatical but rather textual coreference

not expressed Pavel likes Peter's idea to found a foundation

t-lemma of a | the subjectis | the subject of the infinitive is expressed by a full noun or
noun / expressed personal pronoun; these are the cases of infinitives
#PersPron expressing a condition
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Grammatical Coreference

 quasi-control
* multi-word predicates
the dependent part of which is a noun with valency requirements
» partially also verbonominal predicates (with the copula "byt")

podat.enunc

_PRED
v decldisp0.ind
cplitD.res0. ant
Karel podal {#QCor.ACT} stiznost policii.
Karel filed a complaint to the police.
) o s Karel\ stiz nost policie
i.e. Karel si stézoval (policii) t ACT \ f CPHR f ADDR
Karel complained (to the police) n.denct | ndenct.neg n.denot
anim.s;{ fem.negD.sg fem.sg
persorf_name
#QCor #Gen

t_ACT t_PAT
goomplex goomplex
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Grammatical Coreference

» complementations with a dual dependency expressed by a verbal form
Honza zastihl Hanku, jak {#Cor.ACT} béha kolem rybnika.
Honza saw Hanka running (lit. how she was running) around the lake.

 verbal forms with dual dependencies
e passive participium

e transgressive M
e infinitive zastihnout enunc
.. . PRED
* finite verb form in dependent clause w.r_de..:l.di:.;[\:l\.\i\ﬁd
cpl.itD. resD.ant
» function of the verbal form .-
« COMPLement y
: : Honza Hana, behat

» PATient, EFFect with agreement ¢ ACT AT f COMPL
n.denot n.denot; v decl.dispmod:nil.verbmed:nil
anim.sg fem. 59’? proc.itD.res0 tense: nil

person_name persgh_name L

X[ d

#Cor rybnik
t ACT t DIR2.around
qecomplex n.denct

PDT: coreference inan.sg



Grammatical Coreference

* reciprocity (cz vzajemnost)

~ the syntactic operation on valency frames that puts two different valency
modifications in a symmetric relation

~ the two valency modifications have to be homogeneous
~ reflexive pronoun (if ACT is involved)

Sultani se vystfidali {#Rcp.PAT} na tranu.

lit. Sultans REFL changed (each other) on the throne.
Stary sultan a novy sultan se vystfidali {#Rcp.PAT} na trinu.

lit. The old sultan and the new sultan REFL changed (each other) on the throne.
Stary sultan s novym sultanem.ACMP se vystfidali {#Rcp.PAT} na tranu.

lit. The old sultan with the new sultan REFL changed (each other) on the throne.

vystiidat_se.enunc
f_PRED

v decl.dispD.ind
cplitD.res0. ant

PDT-VALLEX

* vystridat se
ACT(.1) PAT(s-1[.7]) v-w8405f1 Used: ix
stary sultan se vvstFidal s novym sultanem ) i
o = = sultan  #Fcp trin
viddy se v. Rep. PAT t ACT 1 PAT  t_LOCbask

ndenct gqcomplex n.denot

PDT: coreference anim.pl inan sg




Grammatical Coreference

* reciprocity (cz vzajemnost)
~ the syntactic operation on valency frames that puts two different valency
modifications in a symmetric relation
~ the two valency modifications have to be homogeneous
~ reflexive pronoun (if ACT is involved)

jednani vlady.ACT s prezidentem.ADDR c(
negotiations (of) government with president j'ed“*,;én;
jednani vlady.ACT a prezidenta.ACT {#Rcp.ADDR} Jt_ﬂcm
lit. negotiations (of) government and president |n.denot.neg
jednani mezi vladou.ACT a prezidentem.ACT {#Rcp.ADDR} neut negl.sg
lit. negotiations between government and president .'
u] P O“a
PDT-VALLEX CADDR/ CONJ | PAT
jednénf qcomplex coap !1 denot .
ACT(.2,.u) PAT(0+6,0hledng[.2],véc:/AuxP[v-1,.2], inan.sg \\
v-1[véc.6[tento.#]],jestli[.v],aby[.v]) ADDR(s+7) \ 5
Petr Pavel diim
f_ ACT_M f_ACT_M f_PAT

PDT: coreference

n.denot n.denot n.cdenot



Grammatical Coreference

* t-lemmas of the coreferring nodes

t-lemma type of coreference |surface

#PersPron refl. pronouns se, Si, svuj

ktery, jaky, co relative pronouns ktery, jaky, jenz, co
kdy, kde relative adverbs kdy, kde, kam, odkud
co COZ coZ

#Cor two dependencies %]

#Cor control ]

#QCor guasi-control )

#Rcp reciprocity se/ @

PDT: coreference
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Textual Coreference

» personal and possessive pronouns, 3rd person

« demonstrative pronouns ten, ta, to
 (actual ellipses, where a new node with the t-lemma substitute #PersPron is added)
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Textual Coreference

DobiaS skoro vSechno déla s nami, jeho povéstna impulzivnost se prenasi i na nas,

a to je dobre. // DobiasS does almost everything with us; his notorious spontaneity carries over to us
as well, and that is a good thing.

o
a.enunc
CONJ
coap
delat prenaset_se - it
f_PRED_M f_PRED_M _PRED_M
v decldisp0.ind decl.dispD.ind e decldisp0.ind
proc.itD.res0.sim proc.itD.res0.sim M proc.itD.res0. sim
........... \ \: o \ | \;
Dobias Go " #PersPron impukivnost £0blfm i #PersPron ten dobry
tACT t_PAT . f_ACMP basi t_ACT t_DIR1.nr f_RHEM f_DIRZ.nr t_ACT f_MANN
n.denot n.pronindef . n.pron.def. pers n.denct.neg gcomplex atom n.pron.def.pers n.prondef.demon  adj.denot
anim.sg neut.totall.sg9.3 gendernr.pl1.basic fem.neg0.sg

gender:nr.pl.1.basic neut.sg

pos.negl
") N

persan_n

skoro #PersPron poveéstmy
f_EXT.basic t_AFP f_RSTR
1 adv.denctngrad.nneg  n.prondef pers  adjdenct
PDT: coreferen

anim.sg.3.basic pos.negD



Textual Coreference

Dobias skoro vSechno déla s nami, jeho povéstna impulzivnost se prenasi i na nas,

a to je dobre. /| Dobias does almost everything with us; his notorious spontaneity carries over to us
as well, and that is a good thing.

Dobia$ skoro vsechno déla s nami, jeho povéstna impulzivnost se prenasi i na nas, a to je

dobre. /[ Dobias does almost everything with us; his notorious spontaneity carries over to us as
well, and that is a good thing.

g

a.enunc
CONJ
coap

&lat prenaset_se

it
f_PRED_M f_PRED_M _FRED_M
v decldisp0.ind decl.dispD.ind decldisp0.ind
proc.itD.res0.sim

proc.itD.res0.sim

___________ AN

proc.itD.res0. sim

hN

Dobias co e z impukivnost £0blfm i #PersFyon ten dobry

tACT t_PAT T fLA t_ACT t_DIR1.nr f_RHEM f_DIR3nr t_ACT f_MANN
n.denot n.pronindef . n.pyon.def. pers n.denct.neg gcomplex atom n.pronfdef.pers n.prondef.demon  adj.denot
anim.sg neut.totall.sg9.3 gemdernr.pl1.basic fem.neg0.sg gendgr:nr.pl.1.basic neut.sg pos.negl

person_name L

!

skoro poveéstmy
f_EXT.basic _AN f_ RETR
adv.denotngrad.nneg  n.pronMef pers  adjdenot
PDT: coreferen S e oo

anim.sg. 3. bawg pos.negl



Textual Coreference

Marie vzala Vlastu do divadla, kde na né ¢ekal Marek.
lit. Marie took Vlasta to the theatre, where Marek was waiting for them.

1.'—lt nLunc

f_PRED

v decl.disp.ind

y res0.ant
Marle T ".Irlasta divadlo
t ACT 1T_PAT t_DIR3.basic
n.denot n.denot “n.denot
fem.sg fem.sg .. neutsg

person_name person_name:., i
. L

3

r cekat

f_RETR

v decl disp0.ind

proc.itD.res0.ant

N

Véera prisli tatinek s maminkou, téSili jsme na né. ...
lit. Yesterday, Daddy with mama came,
we were looking forward for them

kde #PersPron Marek
t_LOC basic  t_PAT f_ACT
adv.pron.indef n.prondef.pers  n.denct

relat fem.pl3.basic  anim.sg

PDT: coreference person_name



Special Types of Coreference

» coref _special
« segm ... the coreferred element comprises two or more sentences or it
may be infered from them (the segment is not specified)

Rozprava o podobé reformy verejnych financi bude zahajena ve stredu. VVSechna jednani
probéhnou za zavienymi dvefmi. Lidovym novinam to sdélil véera ministr financi.

The discussion about the nature of the reform of public finance will begin on Wednesday. All
negotiations will take place behind closed doors. Lidové noviny (The People's Daily) was
informed of this yesterday by the Finance Minister.

PDT: coreference Lopatkova



Special Types of Coreference

 coref_special
 segm ... the coreferred element comprises two or more sentences or it
may be infered from them (the segment is not specified)

Rozprava o podobé reformy verejnych financi bude zahajena ve stredu. VVSechna jednani
probéhnou za zavienymi dvefmi. Lidovym novinam to sdélil véera ministr financi.

The discussion about the nature of the reform of public finance will begin on Wednesday. All
negotiations will take place behind closed doors. Lidové noviny (The People's Daily) was
informed of this yesterday by the Finance Minister.

« exoph ... a pronoun refers to situations or reality external to the text

V obdobi vrcholiciho léta roku 1939 jiz malokdo v Evropé mohl uvérit nadéjeplnym slovim
britského ministerského predsedy Chamberlaina, pronesenym z balkonu Buckinghamského
palace po navratu z Mnichova: Myslim, Ze je to mir na celou naSi dobu.

After the critical summer months of 1939 hardly anyone in Europe could now lend credence to the
optimistic words of the British prime minister Chamberlain spoken from the balcony of
Buckingham Palace on his return from Munich: | believe it is peace in our time.

PDT: coreference Lopatkova



Extended Textual Coreference (in PDT 3.0)

e non-pronominal coreference

e full NPs e.g. Prague — the capital of the Czech Republic
« anaphoric adverbs e.g. the capital of the Czech Republic — there
e numerals e.g. 2010 — that year

» clauses and sentences if coreferring with NPs
e.g. They tried to teach him to read — The attempt was not successful

» some adjectives e.g. Germany — German
which have explicit antecedents in previous (ev. subsequent) context

* fwo types:
« SPEC - coreference of noun phrases with specific reference (Germany — the
state)

* GEN - coreference of noun phrases with generic reference
Droga je tak ucinna, Ze ten, kdo ji.GEN uZiva, se snadno dostane do ,pohody* koufenim nebo Sriupanim.
The drug is so effective that one can easily achieve the state of “coolness” by smoking or snorting it. GEN.

PDT: coreference Lopatkova



Bridging Anaphora (in PDT 3.0)

* bridging ~ a relation between two elements
the second element is interpreted by an inferential process (“bridge”)
on the basis of the first one

« PDT 3.0: restriction to relations between nominal expressions

PDT: coreference Lopatkova



Bridging Anaphora (not in PDT 2.0)

* bridging ~ a relation between two elements
the second element is interpreted by an inferential process (“bridge”)
on the basis of the first one

« PDT 3.0: restriction to relations between nominal expressions

o types of relations:
* PART_WHOLE // WHOLE_PART e.g. room — ceiling; Germany — Bavaria — Munich

e SET SUB//SUB_SET e.g. participants — some participants — one of participants
« P_FUNCT /[ FUNCT_P e.g. government — prime minister

« CONTARST... coherence-relevant discourse opposites
Osud CR bude stéle vice spojeny s Némeckem ...a osud Slovenska.CONTRAST s Ruskem.
The future of the Czech Republic will become more associated with Germany, while the future of
Slovakia.CONTRAS will be more associated with Russia.
« ANAF
Je tfeba mit vysoke cile a s malymi [cili.ANAF] se nespokojit
It is necessary to have lofty aims and not to be satisfied with small [ones.ANAF].

e REST e.qg., location — resident, mother — son, listening — listener, ...

PDT: coreference Lopatkova



Coreference and Bridging for pronouns (PDT 3.0)

» 1st and 2nd person
Potrebu dalSich investic [#PersPron.ACT] odhaduji do roku dva tisice na vice jak dvé miliardy
korun, rika reditel Novacek.
| estimate the need for further investment in the year two thousand to more than two billion,
says the director Novacek.

e generic use:
Slévarné Skoda v Ceskych Budéjovicich dluzi plzeriské Skoda 61 miliént Kés.
[#PersPron.ACT] Potfebujeme je hned a na stul. Situace je vazna a z nasi strany témeér
neresitelna. Bez financnich prostredku se uz [#PersPron.ACT] neobejdeme," rekl véera Milan
Fucik.
The Skoda’s branch in Pilsen owes the foundry Skoda in Ceské Budejovice 61 million crowns.
We need them now, and on the table. The situation is serious and almost unsolvable from our
side. We will not manage [to resolve] it without funds," Milan Fucik said yesterday.

PDT: coreference Lopatkova
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