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Abstract

The approach to corpus annotation of PDT is peréarin several levels and steps. The annotatiomm@ference relations is carried
out on underlying (tectogrammatical) tree struduassigned to the sentences in the text on indepéerfdnd theoretically based)
grounds, which makes it possible to systematidatjude into the annotation the superficially “filinrealized) anaphors and other
phenomena not realized overtly in the surface sléfiee sentences. The use of an original usendtjesoftware tool results in more
accurate and consistent annotations and speedweuphble process. It also makes it possible toyagphotation on relatively large
corpus data (in our case, the procedures descaib@ee have already been applied to 34 272 sentgiittethe aim to assign the links
and the values of the coreference attributes tavtiae set of 50 000 sentences annotated on therlyimdy syntactic level). It should
be emphasized that the coreference assignmensesto here is not done selectively but it isreagral part of a large scale project
of dependency-based annotation of underlying sentstructure (along with the annotation of the rinfation structure of sentences)
and as such it prepares solid grounds for furthgulstic investigations

1. Prague Dependency Treebank — several other useful tools such as two valencyatieties
A Comlpex Annotation Scenario (one, so-called PDT-VALLEX, which is being compiled
“on the way”, that is which helps the annotators to
The complex annotation scenario of the Praguereserve consistency in the assignments of valeoieg
Dependency Treebank (henceforth PDT, i.e. a didiec [see Haj¢ &UreSova 2003], and VALLEX1.0, which is
of 2000 samples each containing 50 continuous seese compiled “top-down”, i.e. Czech verbs of a certain
from running Czech texts; the samples are taken dtequency or type are selected and analysed iril dstéor
random from the Czech National Corpus), is conekive their valency characteristics, combimatorial feasuetc.
as an annotation consisting of three layers, narttedy [Lopatkova et al. 2003]).
morphemic (POS tagging taking into account the rich The (mostly manual) annotation of the
inflecting inventory of characteristics of word feg), the tectogrammatical level proceeds basically in tiateps or
analytic (reflecting the surface shape of the sergs) and phases: first, the underlying syntactic tree stmeg are
the tectogrammatical (capturing the underlying agtit  established (or, more precisely, the input analytee
relations). The tree structures on both the arabtid the  structures are manually modified and labeled ineoitd
tectogrammatical level are dependency trees. Attient obtain the tectogrammatical tree structures, inodhe
has been always focused, however, on thaddition of nodes that are deleted on the shaltoucire
tectogrammatical structures (abbreviated hencefash of the sentences and the mark-up of cases of gréoaha
TGTS), the analytic ones being understood as adfrth  coreference relations; for the distinction between
intermediate stage that has no theoretical stalttlpugh  grammatical and textual coreference, see beloweict.S
it might help to formulate automatic procedures &r 2). These structures are the input for a groumaobgators
transition from the surface shape of the sentetwdiseir  who — in the second phase — add to the labelseofidkdles
underlying representations. The specification ef shape one of the three values of the topic-focus (TFAikaite
of the TGTSs is based on an explicit, formal limgigci (see Hagova et al. 2003); the trees with this assignment
framework developed by the Prague team of thealetic will serve as an input for an automatic proceduré¢he
and computational linguistics since the late s&tie bipartition of the sentence into topic and focusrfolated
(Functional Generative Description, Sgall et al8@@ at  on the basis of the definition of focus and togieq Sgall

the same time, the application of the annotatiofreal” 1979). In the third phase, another group of anocgat
language helps to discover new subtleties and bass processes (again with help of a very useful usendly
consequences for the formal description. editor) the tectogrammatical tree structures andsad

The tectogrammatical annotation is also semi-coreferential links to nodes that stand for a (fabgzero)
automatic, though the load of the manual work iimu personal or a demonstrative pronoun. For the atinota
heavier than with the annotation of the analytieleThe of grammatical coreference (which has been given a
human annotators have as their input analytic tresystematic account in the description, se&da et al.
structures preprocessed and modified by an automatR003) a semi-automatic procedure has already been
procedure deleting the function words (such admplemented which is giving rather encouraging lssu
prepositions, subordinate conjunctions and modabsje (with the success rate for some phenomena concerned
and adding their values to the autosemantic nofl¢lseo  reaching almost 97 %).
tree as well as making some further adjustmentscia
be done automatically. The annotators are helpeadrby
extremely user-friendly tree editor (see TRED) dnyd



2. Two types of coreference (exophoric coreference), or when the link shoultlléo a
whole segment rather than to a particular nodethdf
anaphor corefers to more than a single node or to
a subtree, the link leads to the closest preceding
coreferring node (subtree). If there is a possibilio
choose between a link to an antecedent or a pasited

In our project, two types of coreference are
distinguished: grammatical coreference (typicalithia a
single sentence) and textual coreference (which may
need not cross sentence boundaries); the latter ofp
ﬁr(:lr(esference covers both both endophoric and equphorthe link always leads to the antecedent.

The grammatical coreference involves verbs of In Fig. 1 we present an example of coreference
g . assignment by means of links used by the annotators
control, reflexive pronouns, verbal complements,

. . ; .~'sentence (2) is taken from the PDT (the identiftoat
reciprocity and relative pronouns. In the annotatio

scheme, the kinds of grammatical coreference aredsu number of the sentence is given in the brackete T

. . ) following abbreviations are used as the labels tfor
by different lexical values of the node labels;. elge valency relations (functors): PRED(icate) for theim

“reconstructed” node for the subject of the embedde : ; :
A . e verb, ACT(or), PAT(ient), LOC(ation), R(e)STR(ictiv
infinitival clause with verbs of control, such albit (to attribute), ORIG(in), T(emporal)WHEN.

promise somebody to do something)ieswdcit (to
convince somebody to do somethingpzadat(to ask

somebody to do something), carries a label Cor. padesatilibrovou bankovkou utratu osm liber,

In the present stage of annotation of textual Fezkoumalo i gkolik Grednilé. ne3 i od Bho
coreference, we restrict ourselves to cases ofuaéxt \r;zali (Ik4#26)J ’ J

coreference in which a demonstrative or an anaphori
pronoun (also in its zero form) are used (with the
demonstrative pronoun, we consider only its useaas

(2) Kdyz ped casem platii v Londyn

(Lit.: When before time he-paid in London
[with] fifty pound banknote amount [of] eight

noun, not as an adjective). We do not include cafes a
exophoric coreference rendered by a pronoun oflthe Ay £ CPL
and 2" persons (be_ they expressed explicitly or by a z pF.r;EDuuma '
form, i.e. deleted in the surface shape of theeses). o o
For the purpose of the present paper, we also leatvef Z'O
consideration cataphoric reference such as in (1) platit A on’ ifednik vzit
TYWHEN PAT ACT TWWHEN

(1),Vidim ho.“ Velitel: ,Oddélej ho.* Cecen se <~ & @ pe R © j_\f";—i -

hrouti. on  fas Londyn bankovka Gtrata “hékolik on on on
(‘I see him.” Commander: “Kill him.” [The]  ACT TwHEN LOC/ MANN  PAT  RSTR ACT PAT ORIG

Chechen falls down.) o o

For the time being, we also do not cover the stedal pR?SdTB;at'“hmw :;hsram
bridging anaphor though some preparatory step#is - d
direction have already been undertaken.

osm
. RETR

3. Annotation scheme pounds, checked it several clerks[-subj] before it

3.1 The present scenario of the PDT provides three from him they-took.
coreferential attributes: coref, cortype and corfean The E.: When he paid a sum of eight pounds with
attribute coref contains the identifier of the @etent; if a fifty pound banknote in London some time ago,
there are more than a single antecedent of onehanap several clerks have checked it before they took it
the attribute coref includes a sequence of idemgifof the from him.)
relevant antecedents. The attribute cortype induide 3.2 To summarize, at the present stage, the fatigwi

information on the type of coreference (the possibl types of textual coreference links are distinguis{some
values are gram for grammatical and text for textuaissues related to these types are discussed in &ect
coreference), or a sequence of the types of camde; below):

where each element of type corresponds to an eteafien (a) a link to a particular node if this node repres
coref. The attribute corlemma is used for casesaof an antecedent of the anaphor (in ex. (3), thefliokn ono
coreference between a node and an entity that bas teads toNATQ

corresponding counterpart in the TGTS(s): for timeet (3) Myslite, ze rozhodnuti NATO, zda se

being, there are two possible values of this attép [ono] rozsi, ¢i nikoli, bude zéaviset na postoji

namely segmin case of a coreferential link to a whole Ruska?

segment of the preceding text (not just a senteaoe) (Do you think that the decision of NATO

exophin case of exophoric relation. whether[it] will be enlarged or not will depend
In order to facilitate the task of the annotatand o on the attitude of Russia?)

make the resulting structures more transparenteltiag, (b) a link to the governing node of a subtree & th

the coreference relations are captured by arroadidg antecedent is represented by this node plus (sdjrieso
from the anaphor to the antecedent and the types ofependents; this is also the way how a link to a
coreference are distinguished by different colanfrshe  previous/following clause (ex. 4) or a whole poas
arrows. There are certain notational devices usexzhses sentence (ex. 5) is being established; in (4) itile from

in which the antecedent is not within the co-texttim ([by] this) points to the root of the treerynesou
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elevate), i.e. to the main verb of the second amtjuin
(5) the link fromtoho (this) points to the governing verb
of the whole sentenceifpravuje, prepares):

(4) Ale je reco jiného, kdyz je dkdo
podnikatel a pak jde do politiky, anebo jestli
nekoho politické zeny vynesou na §ku a on
toho pak vyuziva k hospotkeé cinnosti a
zastava vysokeé funkce ve velkych firmach.

[But it is a different thing when someone is

an enterpreneur and then goes into politics than

(8) V obdobi vrcholiciho Iéta roku 1939 jiz
malokdo v Evrop mohl uvit nadéjeplnym
slowim Chamberlaina, pronesenym [...] po
navratu z Mnichova: Myslim, Ze j@ mir na
celou naSi dobu.

(In the height of summer 1939 only a few
people could believe the hopeful words
Chamberlain uttered [...] after the return from
Munich. | think thathis is peace for our time.)

(e) a specifical mark Unsp for unspecified) is

when political changes elevate somebody to theeserved for cases of reference difficult to beniiied,;
top and he then usethis in his economic this does not mean that a decision is to be matiecke
activities and attains a high position in a bigtwo or more referents but that the reference caroot

firm.]
(5) General krord toho pipravuje naizeni,

specified even if the situation is taken into aato(ex.

(9)):

podle r’hoz se nad¢j budou moci obratit vSichni,
ktefi se domnivaji, Ze se jingjd bezpravi. Hodla
tim predejit tomu, aby se redukce armady stala
zaminkou k v§izovani @ti.

(The general also prepares an order
according to which all who think that harm is
being done to them can turn to him. Bys he
intends to avoid a reduction of the army being a

(9) Zmizeni tohoto 700 kgzkého pistroje
[...] hygienikim ohlasili Unsp 30. cervna
letoSniho roku. Podle informaci LN vSakizaze
skladu Skody Plzezmizel jiz koncem leto3niho
roku.

(Lit.: The disappearance of the medical
instrument weighing 700 kg [...][they]
annonced on June %¢his year. According to the

pretext for paying off old scores.) information of LN, however, the radiator [...]
(c) a specifically marked linkségm denoting that the disappeared by the end of the last year.)
referent is a whole segment of (previous) textdarfpan The manual annotation is made user-friendly by a
one sentence, or phrase, including also the cedes) the special tool in the TRED editor used for tree-siie
antecedent is understood by inferencing from a depa assignment (see Kava et al. 2003); the values of the
co-text (ex. (6) and (7)): attributes of coreference with each node of the wil be
(6) Podle Kohla nelze zapomenout na to, Zeassigned by an automatic procedure.

Némecko pepadlo 22.cervna 1941 Safsky

svaz. Nmci jménem Bmecka pivodili ruskému 4 Some statistics

lidu nesmirné utrpeni. Stegn tak nelze

zapomenout, co Rusové #u#gpbili Nemaim.

Z tohovseho si chceme vzit spaié poueni.

Until now, 717 PDT files of about 50 sentencesheac
have been annotated as for the above types ofalextu

(According to Kohl it should not be coreference_ relations; the total number of sentence
forgotten that on June 22, 1941 Germanyannotat_ed is 34 272 and the total number of nodes
attacked the Soviet Union. Germans on behalf of€*cluding the identification nodes for each of the
Germany caused the Russians to suffessentences) is 429 155, out of which th_ere are 18 65
immensely. It also cannot be forgotten what the2Naphors of the type we have worked with (i.e. drat
Russians did to Germans. From ahis we rendt_—zred by a perspnal or a demonstrative pronoun,
should learn.) pqssmly also a zero in the surface shape of thiesee,

(7) Potentati v bance koupi za deset, prodajiW'th the exclusion of the personal pronouns oflktand

si za patnact. Ale povede to k rychlémierpdu.  2"d persons), see Table 1:
Zmizi vyrdry kolem 25 ha, fibude vlastnik

kolem 500. Odhaduji, e do dvou let budou NUMDEr of annotated files 717

schopni splatit bance dluh aetim rokem uz | total number of sentences 34 272

budou dlat na sebe. A na praci najmou jen | total number of nodes (excl. the 429 155

schopné lidi, bude to v jejich zajmu. Kdo inentification node)

pochopi, ma naskok. number of co-refering nodes (of the 14 658
(The big shots buy in a bank for ten and sell_analyzed type)

for fiteen. But this leads to a rapid [ % of co-refering nodes 3,4156

transformation. The acrages of about 25 ha

disappear, the number of owners raises to 500. | Table 1: Volume of data

guess that within two years they will be able to
pay back the debt to the bank and in the third  The distribution of the types of links (see abowe i
year they will work for themselves. And they will Sect. 3.2) within the total number of 14 658 linkgiven
hire only capable people, it will be in their bestin Table 2. The statistics demonstrates that agiiey
interest. Those who understatis, will have an  number of links has led to an explicit antecedeuitile
advantage.) the number of exphoric relations is almost negl&ifd his
might be due to the fact that most of the textdiwithe
(d) a specifically marked linkekoph for exophor)  Czech National Corpus (from which the texts for BH&T
denoting that the referent is “out* of the co-teittis  collection were chosen) belong to the journalistide, in
known only from the situation (ex. (8)):
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which the reference to some explicit antecedertiwithe

text itself is a standard stylistic strategy. ACT PAT APP ADDR| EFF
explicit | segm exoph unsp total | total 8092 | 3103 1276 568 26
antece- % 55 21,16| 8,07 3,87 2,22
dent
number 14 521 274 18 162 14975 Table 4: Functors with anaphors
of links
% of the 96, 99 1,83 0,12 1,08 100 ACT PAT PRED APP ADDR
total
) total 6 839 3 015 916 864 627
Table 2: Types of links % 45,67 20,13 6,11 5,77 4,19

It may be also interesting to look at the distribaitof
the surface realization/deletion of the given typge
anaphors: as Table 3 illustrates, the proportionthef
expressed/restored anaphors is just 1 to 1; thebauwf
personal pronoun lemmasn) assigned to the anaphors
(be they expressed or restored) is four times graaan
the number of demonstrative pronoun lemntes)

total %
corefering nodes of the analyzed 14 658 100
type
nodes expressed 7 537 51,42
nodes restored 7121 48,58
lemmaon (he) 11 802 80,52
lemmaten (that) 2 856 19,48

Table 3: Some basic characteristics

In Tables 4 and 5 we present some statistics wiliech
still plan to analyze in more detail because weehtp
gain some interesting observations on the reldi&mween
coreference links and the underlying syntacticcétme of
the sentences; this may eventually help to formulat
certain preferences for the selection of antecadentin

automatic procedure for the assignment of pronomina

reference. The comparison of the values of funcfoes

of underlying valency relations) with anaphors and

antecedents indicates that the coreferential lihk#d
mostly between inner participants (arguments) rettien
between circumstantials (adjuncts): ACT(or), PATm{je
and ADDR(essee) are among the three most freque
anaphors/antecedents. APP(urtenance)
relation that typically belongs to the valency ofuns and
as such is a relation of a dependent to its head,nghile
the other relations in the Tables are those of idggets

on verbs. The label PRED(icate) is assigned to the

governing verb of the given TGTS and the figurehis
column in Table 5 indicates that 6,11 % of all
coreferential links pointed to the governing veifo(@ane

of) the preceding clause(s), which means that the

antecedent is the event identified by the verb ibe
together with some dependent nodes on this venmotr
of (one of) the preceding sentence. Neither ofTthables
reflects from which functor to which functor thakigoes,
and this is exactly what we want to study further.

is a valency

Table 5: Functors with antecedents

The total number of occurrences of the types of
anaphoric links does not equal the total numbethef
occurrences of the anaphors, because there wegs tas
which a link has led to more than a single nodés th
situation can be illustrated by ex. (10), where the
(superficially deleted) pronouani has as its antecedent
bothtatinekandmaminka"

(10) Tatinek s maminkou §li do divadla. VZalni] si
taxika

(Father and mother went to the theatre. Tftb&y] a
taxi.)

(11) Tatinek, maminka a @léti Sli do divadla. Vzali
[oni] si taxika

(Father, mother and both children went to the tleeat
Took[they] a taxi.)

5. Some open questions

The first phase of the coreference annotation m®ce

has revealed several interesting phenomeoacerning
anaphoric relations in Czech; in this Section weneplify
some problematic cases of textual coreference esept
in real texts of PDT.
5.1 The link labeled asegmcoversalso cases in
which it is not quite clear where are the boundaakthe
relevant segment or which concrete events/statehean
previous segment are referred to, see ex. (12):

(12) Jediny divod k pobytu v Americe jsou
pro m¥ penize. [...] Kazdy rok si v Americe
najmu dim a po skoteni sezony hned &ham
domi. Mam tu pratele, chodime na ryby, hrat
tenis, nav@vujeme seCasto jezdim za rodi do
Martina. Jsem tu progtdoma. [...] V Kanad je
to Uplr¢ jiné.

(The only reason for me to stay in America
is money. [...] In America, | rent a house every
year and at the end of the season | rush home. |
have friends here, we go fishing, we play tennis,
we visit each other. | often visit my parents in

nt

1 A technical remark: this treatment is necessacabse in the
constructiortatinek s maminkosli, tatinekstands in the relation
of an Actor andnaminkain the relation of Accompaniment to
the verbsli rather than a coordination between two Actors; in
case of true coordination, as in (11), and in aHsapposition,
the arrow leads to the node representing coordinati
(apposition) relation rather than to the memberhefrelation.
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Martin. | am simply at home here. [...] In Canada (17) Smutni lidé pisi veselé knizky a veseli

this is totally different.) lidé smutné. Vloveku seto musi @jak vyrovnat.
Often it is not really relevant where the segmeas h (Sad people write bright merry books and
its boundary, see (13): by what action the field baen merry people write sad [ones]. One has to
prepared: by the minister's admission or by hisnipg balancedt somehow.)
the possibility? 5.3 A form of a demonstrative pronoun can be, of
(13) Slovensky ministr kultury [...]/pustil,  course, used imther than referential functions, as the

Ze zagjcky obraz nemusi byt jednosfmé. [...]  following examples demonstrate:
Otevel tedy moznost, o které se dosud nemluvilo. (a) a demonstrative pronoun can be used as an

Reditelim obou galeriitim zarove: pripravil intensifying particle to (with no coreferential link), see
pole, na @mz si mohou vzajerdmistoupit. ex. (18):
(The Slovak minister of culture [...] (18) To ale prsi!
admitted that the loans of pictures need not be (Boy, is it raining! Lit. [that] but it-rains! =
unidirectional. He thus opened a possibility meaning: it rains very much)
which has not yet been discussed. Bis, he (b) aconceptually “empty” occurrences of a form of
prepared the field for the directors of both the demonstrative pronotfis illustrated by (19):
galeries so that they can make mutual (19) [...] jak si uz dlouho fedstavuju jeji
concessions.) cestu do ciziny, do Spaska nebaRecka, kam ji
5.2 Along with clear cases of exophoric relations to tahne.
(exemplified above by (8)): one should know, atstea ([...] as | have imagined for a long time her
from the history lessons at school, that the auntecseof trip abroad, to Spain or Greece, where [lit.]
the demonstrative pronoun is the Munich Treaty) the draws her.)
corpus provides examples oborder-line between (c) If a demonstrative pronoun is usedhrasemes
exophora and other types of coreferential relations or frozen“ collocations, no coreferential links ear

established; as a matter of fact, the fawm(the neuter
For instance, it is difficult to decide between theform for the demontrativéden) does not function as a
exophoric coreference, as e.g. in (14) and (15), @ronoun here, see ex. (20):

coreference to an unspecified element somehow dadduc (20) To méate ¢zké, mladému to beztak obslapnul
from the preceding context as e.g. in (16), or a co tata.
reference to a segment (perhaps of the “inferéritiad, (Lit. That you-have hard, this young person’s
see ex. (17)): father has connections.)
(14) Na churaiovskych svazich ge zelena, 5.4 One of the advantages of a corpus-based sfudy o
bezkai na kvildskych planich masékrouzi na a language phenomenon is the fact that the ressarch
poslednich zbytcich vihkéhosba. become aware of subtleties and nuances that are not

(On the hills of Chungov [it] looks green, the apparent. It is then desirable to colleclist of open
cross-country skiers on Kvilda plains make biglescon  questionswhich are handeld on the basis deanporary

the last remains of wet snow.) instruction but which should be studied more intensively
(15) Dékuji za sérii povidani o Osgtimi. and to a greater detail in the future. The resflgourse,

Jsem rad, ze se kofv@ piSe o tom, jakto  is anopen list, which is complemented during the whole
skute'né bylo. course of the anntation process. The following elem

(Thanks for the series of writings about illustrate what kind of problems we have encourddre
Auschwitz. | am glad that finally one writes our work:
about howit really was.) (a) a coreferential link leads to the root of treetbut

(16) NejwtSi tragédie se vSak stala v sometimes the antecedent is just a part of the avhol
Pardubicich. Znamy mistni roddak Roman M.,sentence rather than the sentence (governed bgiiba
autor Privodce pardubickymi restauracemi, se verbal node) as a whole: in (21) the antecedenbdfhis)
upil k smrti po zji&ni, Ze se narodil v Hradci is only the main clausezklepala se mi nejen kolena, ale
Kralové. Tento fakt vydedukoval z kopii Zadosti nitro (not only my knees but also my heart trembled)
svych roddii, aby pardubickd matrikka rather than the whole complex sentence:

zfalSovala Romailv rodny list. Rozeni (21) Kdyz mi Ji Krupicka poslal rukopis
pardubickych dti v Hradci Kralové je periodicky své Renezance rozumu, kterd nyni vy&aském
se opakujici jev. Jednou za dva roky nam je sem spisovateli, a jaA do ni napoprvé nahlédl,
[oni] vozili, sdilila sestra na porodnickém rozklepala se mi nejen kolena, ale i nitro.té&
odckleni hradecké fakultni nemocnice. hned z mnohaivodi.

(The worst tragedy was in Pardubice. A (When Jii Krupicka sent me the manuscript of

well-known native of Pardubice, Roman M., [...] his Renaissance of Reason, which has been published
had drunk himself to death after he found out thain the publishing hous€esky spisovatel, and | looked
he was born in Hradec Krélové. He deduced this

fact from a copy of the application of his parents.
[...] The birth of children from Pardubice in , _ _ . _
Hradec Kralové periodically happens. Once in Ex. (18) may be also used (with a different intand) in a

every two yeargthey] brought them here, said context: ,\What's happening outside? It is rainingd whichto

. - (it) is an exophor, refering out of the text.
the nurse at the obstetric clinic of the Hradecs” " .-'ars “zdanlivy  podetpredmst”  (“apparent

hospital.) subject/object”), (see Smilauer 1947).
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into it for the first time, not only my knees busa my However, a more detailed analysis of these and
heart trembled. Anthis [happened] for several reasons.) similar cases is necessary to decide on the conditi

(b) With a coreferential chain, all links (in the under which a change of lemmas would be necessary.
backward direction) are established, as in ex.;@®)link  Therefore, in the present stage of annotation pgoee
would lead from the last (superficially deleteat) (they) have decided to keep the lemmas as they have been
to the preceding (again superficially deletem) (they), asssigned by the annotators of the syntactic sireict
and from there to the precediog (them) (expressed in untouched and to return to this issue in the future

the surface by the Acc. Ple and then finally to The annotation process has also revealed several
protestanti (protestants). other interesting phenomena concerning coreferénce
(22) Dohoda pochopitek nic nevyeSila — Czech, for example the issues of other than refialen

pouze prohloubila yrotestantechpocit, 2eje  functions of pronouns (pronouns as intensifyingiplas)
Londyn nechava na hékach. Dnes tento pocit, or a wide range of phrasemes and idioms. The stdidy
Ze jsou[oni] pro Britanii pouze Bemenem, these issues is open for further investigation.

snimz si [oni] nevi rady, v ulsterskych

protestantech pouze zesilil. Acknowledgements
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on a verb but also in cases of productively formed the Treebanks and Linguistic Theories (pp. 69—80).
nominalizations if some of their obligatory Sweden.

complementation is deleted in the surface shapthef Hajicova, E., & Sgall, P., & Vesela K. (2003).
sentence, coreferential links have to be estalulist&o in Information Structure and Contrastive Topic. In Brp
these casés o . Wayles et al. (Eds.), Annual Workshop on Formal
(23) [slovo] Ma silné citové zabarveni a  Approaches to Slavic Languages. Ann Arbor: Michigan
vyskytuje se zvldstv mluvenych projevech Slavic Publications.
mladeze. _ Kugova, L., & Kol&ova, V., & Pajas, P., & Zabokrtsky,
(It [=the word] has a strong emotive 7 & Culo, O. (2003). Anotovani koreference v
colouring and it occurs especially in discourse of prazském  zavislostnim korpusu (Annotation of

young people.) _ Coreference in the Prague Dependency Treebank).
In the TGTS of (23), two nodes depending on Technical Report of the Center for Computational
zabarveni (colouring, from zabarvit [to colour]) are Linguistics, Charles University, Prague.

restored: both with the lexentg@en one with the functor kycova, L., & Hajtova, E. (2004). Prague Dependency
Actor and one with Patient. In the course of the Treepank: Enrichment of the Underlying syntactic

coreference annotation, the lemm@en would be Annotation by Coreferential Mark-Up. In The Prague
preserved with the Actor (there is no direct refiess Bulletin of Mathematical Linguistics, 81, in print.
meaning “anybody” colours...)GenPatient would be | gpatkova, M., & Zabokrtsky, Z., & Skwarska, K., &
changed ton (with a link toslovo[word]). _ Bene3ova, V. (2003). VALLEX 1.0. Valency Lexicon
(24) Rekl jste, ze ofan CR ma po ptiletech  of Czech Verbs. Technical Report of the Center for
od listopadu 1989 mnohaidod: ke znepokojeni,  Computational Linguistics, Charles University, Rrag
poukazal jste zvlaSha vysoké deove zatizeni.  prague Dependency Treebahkp:/ckl.mff.cuni.cz

(You said that five years after November sga|l, P. (1979). Towards a Definition of Focus and
1989 a citizen of the Czech Republic has many Topic. In The Prague Bulletin of Mathematical
reasons for disatisfaction, you pointed especially | jnguistics, 31, (pp. 3-25); 32, 1980 (pp. 24-32);
toa hightaxload.) . printed in The Prague Studies in Mathematical
In the TGTS of (24), again two nodes depending on | inguistics, 7, 1981 (pp 173—198).
znepokojeni (dissatisfaction) are restored, namely sggll P., & Hajtova, E., & Panevova J. (1986). The
GenActor andGenPatient; the same happens with the “Meaning of the Sentence in Its Semantic and Pragmat
restoration of two nodes with the deverbatzatizeni Aspects. Dordrecht: Reidel; Prague: Academia.
(load). In the course of the coreference annotatthe  Smjlauer, V. (1947). Nowmska skladba (Syntax of
lemma Gen would be preserved with the Actor of \Modern Czech), Prague: Academia.
znepokojen(dissatisfaction) - there is no direct reference,TRED:http://ckl.mff.cuni.cZpajas/tred
meaning “anybody” dissatisfies - an@enPatient would
be changed ton (with a link to toobcan [citizen]). In the
case of zatiZzeni(load) both restored participants are left
as “general“, no referential link being established

* For more informations see (Kova & Hajicova 2004).



