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Abstract

The paper concentrates on which language meandengagluded into the annotation of discourse refetiin the Prague Dependency
Treebank (PDT) and tries to examine the so calledrative lexicalizations of discourse markerst{8k’s) in Czech. The analysis
proceeds from the annotated data of PDT and wielsaw a comparison between the Czech AltLex’s fRIDT and English AltLex’s
from PDTB (the Penn Discourse Treebank). The papsents a lexico-syntactic and semantic charaetaiz of the Czech AltLex’s
and comments on the current stage of their anootati PDT. In the current version, PDT contains 88fressions (within the total
43,955 of sentences) that were labeled by annstat®oibeing an AltLex. However, as the analysis destnates, this number is not
final. We suppose that it will increase after thetlier elaboration, as AltLex’s are not restrictech limited set of syntactic classes
and some of them exhibit a great degree of vanatio
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1. Introduction is only in its beginnings. The annotators are eraged to
mark any expression that signals some relationhto t
previous argument (and is not a “classic” connegtivith

the comment “AltLex”. In our paper, we present the
results of our search for these expressions for the
upcoming version of PDT (the search was done on the
data in the current version PDT 2.0) and we discuss
whether Prasad et al.’s characterization and de&umi of
English AltLex’s is suitable also for Czech — chet
following example:

The paper results from the annotation of textual
(discourse) relations in the Prague Dependencybairde
(PDT). In particular, we intend to demonstrate hihe
annotation of the relations going “beyond the seceé
may be used for further theoretical as well as eogli
research.

One of the ways how to annotate discourse
relations is based on the identification of the cadled
discourse relation markers (DRMs) or connectives.
However, there is not any clear and uniform ddfnitof . .
this category and, therefore, there is rather aeiggn (1) The BraZ|I’|an football player attacked his .
intuitive understanding what an DRM actually is.n&o opponen_t in today’s match. This is the reason il
authors (e.g., Halliday and Hasan, 1976; Martin92t9 not play in the next three matches.

Knott, 1996) define DRMs as fixed expressions dua o
few well-defined syntactic classes (conjunctiortbyeabs,
prepositional phrases), while Prasad et al. (2@ppose
that on the basis of this definition, “literatureepents lists
of DRMs, which researchers try to make as compste
possible for their chosen languageid they argue that
DRMs are not a closed but an open-ended class.

In the course of the annotation of the Penn . .
Discourse Treebank (PDTB), Prasad et al. (2010k hav(z) The Braz|ll|an football player attacked .hls
found a wide range of additional expressions Called_OIOponent in today’s match. Therefore, he il jplay
alternative lexicalizations (AltLex) that have tlsame in the next three matches.
function as “classic” connectives. These expressaro _ _ : .
signal some relation between two arguments butr thei‘l‘t s obvious thf’,it bqth utterances are in the iefaof
lexico-syntactic nature is different from DRMs. Exales reason — res_ult - This example thus clearly derirass

that the relation “reason — result” may be expredse

of AltLex’s could bea major reason is,..that may be : . .
) y both ways, either by a “classic” connectitkefefor§ or

because.;.a consequence of their departure could He... by AltLex (this is th i both |
seems that the annotation of AltLex’s enlargescthes of y ex (this is the reason wiyn both languages.

expressions denoting the discourse relation intdless
dimensions.

The aim of the present paper is to examine - on .
the basis of Prasad et al.’s research - the pessiass of Altogether, we have found 306 tokens in the to@b85

alternative lexicalizations in Czech. These expogessare of s?ntten(,:es N P?thtl_hat vHvere provtlr:j_ed W'tQ the
already annotated under the discourse relationshén annotators  commen ex. However, this number 1S

Prague Dependency Treebank (PDT), but their arinatat rather approximate, as some of the tokens were

Hrac¢ brazilského tymu napadl v dneSnim utkani svého
protihréce. To je dvod, pr@® nebude hrat fisti i zapasy.

The AltLex is hereahis is the reason whjo je divod,
proc) and, in fact, it is replaceable by the connective
therefore Cf.:

2. AltLex’s in PDT
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misinterpreted (i.e. they were not AltLex’s becatisey = were such expressions likehortly speaking(strucne
did not signal any discourse relation). Therefoitge receng or simply speaking (jednoduse recend.
number of tokens was finally reduced to 261. Altogether, the upcoming version of PDT containsa$3
these expressions out of which 23 are used asulseo

On the other hand, there are definitely othermarkers and, therefore, they should be capturethen
AltLex’s in PDT that were not labeled at all. As an annotation. However, their annotation varies. 3hefse
example, we looked up one type of AltLex's (the expressions were labeled as AltLex’s, 7 as “cldssic
expressions containing the wosgeaking— 7ecend and  connectives and the rest (13) remained without tatiom
we found out how they are annotated. Among themsreth — see Table 1:

; Annotated
Expression Total number | Use as a Discourse Markel| g5 as Unannotated
Connective | AltLex
{simply, shortly, _ 53 23 7 3 13
generally..} speaking

Table 1: Annotated and Unannotated examples ofeXid.

reason i$ may be realized also by other variants (thg.
It means that the current annotation of the Czectreason isa possible reason for the increasests.)
AltLex’s is rather inconsistent. The reason is tlfat
annotation of these expressions is in the firstsphand We have tried a similar classification for Czech
the research is in progress. A more elaboratedtatiow  AltLex's from PDT. Syntactic classes admitted for
of AltLex’s is intended for one of the future vems of  “classic” connectives are the following: coordimati
PDT. conjunctions,  subordinating  conjunctions, particle
expressions (including rhematizers), adverbs, sases
3. Classification of AltLex’s of pronouns, fixed multiple-word expressions wittking
function, elements formed by letters or numbers
Among the 261 tokens, there were 94 types of Althex expressing enumeration (Mladova et. al, 2011). g m
We have carried out their lexico-syntactic and s#tina see that there are more admitted syntactic clafkses
characterization and compared it with the charattes connectives in PDT than in PDTB. Therefore, the

of the English AltLex’s from PDTB 2.0. delimitation of connectives and AltLex’s slightlyffeérs
in these two approaches. Whereas PDTB has a more
3.1 Lexico-syntactic characterization limited space for connectives and a broader foLets,

the opposite is true for PDT. Obviously, this faecame
Prasad et al. describe the English AltLex’s onlthsis of  evident also in the percentage of the AltLex exgitas
syntactic and lexical flexibility. The first paratee is  from the admitted syntactic classes: whereas PDTB
whether the expression belongs to one of the sifotac contains 14.7 % of them out of 624 AltLex tokensa@ad
classes admitted as explicit connectives in the BQE. et. al, 2010), their number in PDT is higher — 2&@t of
subordinating conjunctions, coordinating conjuntsip 261 tokens — see Tablé 2
prepositional phrases and adverbs). The secondnptea
examines the AltLex’s in terms of lexical “stahyjlit i.e.
whether the expression is frozen or open-endedth@n
basis of these criteria, Prasad et al. suggestrthefu
subdivision of English AltLex’s into three group$)
syntactically admitted, lexically frozefof one thing, 2)
syntactically free, lexically frozentHat is why, 3)
syntactically and lexically freel{at compares with The
authors also present the basic English AltLex paste-
they argue that AltLex’s from the group 3 are miadiife
and may have their core plus obligatory and optiona
elements like noun phrases (NX), prepositional gésa
(PPX), verb phrases (VX) or adjectival phrases [J&X
example _Of such co_mplex AltLex and |_ts pattern \doul ! uSyntactically admitted” means that the expressietongs to
be: ... attributed the increase to... = attributed <NXo. one of the syntactic classes admitted for Czechextives in

Therefore, some AltLex’s found in PDTB (e@.major  PDT; other syntactic classes are called “syntaltyiéae”. This
terminology is adopted from the study on EnglistLAX’s in
PDTB (Prasat et. al, 2010).
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Syntactically admitted % Syntactically free | % | Total
Number of AltLex types 37 39 57 61 94
Number of AltLex tokens 68 26 193 74 261

Table 2: AltLex’s from syntactically admitted angh¢actically free classes

If the expression labelled as an AltLex belongs toare treated in PDTB) to avoid the decision on their
one of the syntactically admitted classes, it mehas it fixedness. Another argument for this is that such
should be re-annotated as a connective. This prihads expressions are annotated rather inconsistently {se
discourse connectives (at least in the PDT app)oachdiscussion on the expressions wiipeaking above).
should not be understood as a close category thdrras  However, this issue needs a further discussion.
an open-ended class of expressions. However, these
expressions are treated as AltLex’s in the curstmge of 3.1.1  Further syntactic characterization
PDT annotation and, therefore, they are called etk In the next step, we have examined the found Al ax
also in the rest of this paper. terms of their integration in the clause structuie,

whether the experssion is an element modifying ferot

The task for the future work also is whether the element or a whole clause (as a clause modifigrgniwe
boundary between the Czech connectives and AltLisx's examined the syntactic structure of the Czech Adt.én
placed suitably. The main disputable class seemiseto order to find out whether these expressions prefene

fixed multiple-word expressions with linking funati —  structures and follow certain patterns or not.
e.g.said in other wordgjinymi slovy. The problem here
is that the boundaries between fixed and free The analysis demonstrated that 78 types of

combinations are not clear but they rather forncales AltLex’s (83 %) are integrated in the clause stwetand
between these two. Therefore, it could be problemat  fulfill certain role of a clause element whereastypes
clearly state whether a certain expression is dijrdixed (17 %) do not. These 16 types either comment thelevh
or not. Then it could happen that two similar esgiens  clause (as the so called disjuncts) or serves aslext-
would be interpreted differently (one as a conmegti  Structuring expressions that do not contribute he t
another as an AltLex). From these reasons, we woulgontent of the clause — see several instances bite Ta
prefer to classify these expressions as AltLex's ttey

AltLex's Total
Integrated in the Clause Structure | Non-Integrated m the Clause Structure
Different (jiny) To understand (rozéjme)
Because of that (kli tomu) Translated (feloZzeno)
In the same breath (stejnym dechem) As seen (jakdp
Similarly (podob#) The truth is (pravda je)
Examples Despite these facts (Fgs tato fakta) | Simply speaking (jednodig@no)
The consequence of this step
(diisledkem tohoto kroku)
This is the reason why (to jéwbd,
proc)
Number of
AltLex types 8 16 94
% 83 17 100

Table 3: Syntactic characterization of Czech Altseintegration in the clause structure

Another parameter examined the Czech AltLex’s
in terms of syntactic phrases. The analysis dematest
that these expressions are realized either by poumses 3.1.1.1 Prepositional phrases
(NP), adjectival phrases (AdjP), numeral phrasam{R), The largest group appeared to be prepositionalsgsra
verbal phrases (VP), adverbial phrases (AdvP)with the 33 types of AltLex’s. Among them, it two
prepositional phrases (PrepP), particle phrasesRPar  subclasses have emerged. The first contains expness
by a whole clause. where semantics and the property of being AltLes ar
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carried by the preposition. These AleLex’s consikia are the verbs like precede (predchazéet follow

secondary preposition and an anaphoric expressiah t (nasledovat give reasongzdivodnif) — cf.:

may vary.. The example is conflict with this(v rozporu

s tim). The fixed part carrying the meaning and sigrmalin (3) Gyla Horn agrees with the possible establishing

the type of a discourse relation iis conflict with (v of the property tax.

rozporu $ that is classified as a secondary preposition inHe gave the reasathat tightening of belts cannot be

Czech. The second part is an anaphoric expreghisn applied only to people living on wages.

(tim) that may varyi6 conflict with this/these facts/what

was saidetc.). Gyula Horn se vyslovil pro mozné zavedeni majetkové
The second subclass includes such expressiondare.

that are formed by a primary prepositions and a&dix Zdivodnilto tim, Ze utahovani opakke nenize

noun signaling that it is an AltLex and indicatitige type  vztahovat pouze na lidi Zijici ze mzdy.

of the discourse relation — efgom this reasor(z tohoto = The exact numbers of AltLex types for the individua

diivody. In this example, it is the wongasonindicating  syntactic phrases are given in Table 4

that there is a relation of reason — result.

3.1.1.2 AltLex’s functioning as a whole clause
The second largest group contains the Czech Ald.ex’
realized by a whole clause. Again they crystallizetd
two subclasses. The first (and larger) are clauses
containing a semantically weak verb (ebg, make give,
servg and the core meaning is carried by a noun,
adjective or adverb — e.the reason igdivodem jg the
difference igrozdilem j¢, the exception is madgyjimku
tvor), it serves as an examplgko pfiklad slouZj, he
gives as the reason th§ako divod uvadi, Zg The task,
therefore, is whether it is better to treat themwdmle
clauses or to re-classify them under nominal, ailjeicor
adverbial phrases according to their semanticallystm
relevant elements.

The second subclass of the whole clauses are
those containing a non-finite verb (infinitive oarficiple)
— e.g.simply speakindgiednoduSeeceng, as seer(jak je
videt), it is necessary to ad(tlluzno dodgt All of them
function as disjuncts, i.e. clause modifiers. These
expressions were treated as a whole clause, asfipear
in a fixed clausal form and the simple verbs thdwese
do not function as AltLex’s — e.g. the vettiosspeakor to
seedo not signal any discourse relation on their oln.
means they are not AltLex’s inherently but onlytie
connection with another expressions with which they
collocate. On the other hand, their head or coferizied
by the verb, which may be an argument to treat them
under the verbal phrases. In that case, it woulddssible
to cancel the group “whole clauses” completelyalhshe
present tokens may be placed under something else.
However, each of the two present subclasses demtest
some specific features and, therefore, we havethein
together for the first phaze of research.

3.1.1.3 Verbal phrases

The third largest group contains verbal phrases.idads

of them are verbs that themselves signal a cetypia of
discourse relation and do not have to combine witier
expressions to become an AltLex (as, e.g., the gge
seen discussed above).They are lexically free, which
means that they may occur in their whole paradigh a
are not restricted to a limited set of forms. Tkareples 2 the classification is done only for Czech, not foigsh;

therefore, the English counterparts do not hawmtoespond to
all of the given syntactic phrases.
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Number
Examples of AltLex %

types

In the same breath (stejnym dechem)

Noun Phrases - - 2 2
A while later (chvilku nato)
Adjectival Phrases O_ther (dal_‘c_’l), 2 2
Different (jiny)
Numeral Phrases The first — the second... (prvadruhy...) 1 1

Precede (pedchazet)

Follow (n4sledovat)

Verbal Phrases Give reasons (zivodnit) 19 20.3

Cause (zpsobit)

Contrast (kontrastovat)

Later (pozdji)

Precisely (pesreji)

Initially (pzvodre)

Simultaneously (s@asre)

In conflict with this (v rozporu s tim)

Because of that (Kdi tomu)

Not speaking of (nemldw)

Prepositional Unlike that (na rozdil od toho)
Phrases From this reason (z tohotaidodu)

In the consequence (v jehaZstbdku)

In this connection (v této souvislosti)

For this purpose (pro tentocél)

Truth (pravda)

Particle Phrases What's more (tim spis) 6 6.4

Just the same (prétak)

The reason is (@yodem je)

The exception is (vyjimkou je)

The result is (vysledkem je)

He gives an example (jaka@iklad uvedl)

To understand (rozugme)

Translated (pelozeno)

As seen (jak je vid)

Simply speaking (jednoduB&‘eno)

Total 94 100

Adverbial Phrases

Subclass 1 18 19

15 16

Subclass 2

19 20

Subclass 1

Whole Clause

Subclass 2

Table 4: Syntactic characterization of Czech Altkesyntactic Phrases

unrestricted. An illustration are, for example, hadr
3.1.2  Further lexical characterization AltLex’s that may use their whole paradigm, i.eeythmay
If we look at the Czech AltLex’s from the lexicad@ect,  occur in all tenses, both in active and passivenfowith
we find out that they form a scale with two polads.  modal expression etc. — cf. the found instance®ref
The first represents expressions containing a whaitlis  AltLex type, the verlto add(in the sense dafaying as a
AltLex inherently, i.e. it signals a certain discs@ further remarl : it is necessary to ad¢k tomu je #eba
relation on its own and forms several open coliocst  dodad, he added(doda), a member of the organization
(or free combinations), i.e. an open sequence wih adds(dodavaclen organizack we should adddodejmg.
mutual expectancy that is grammatically and lekycal
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The second pole includes multiword expressions3.2 Semantic characterization

whose items become an AltLex only in a particular within other cohesive devices, discourse markere fza
combination and are both lexically and grammatcall gpecial two-part position. They signal a discourdation
restricted. They allow only a slight modificatiore( they  ang contain an anaphoric expression that refetisetdirst
occur in a limited set of variants like argument (Forbes-Riley et al., 2006). At the saime
simply/shortly/generally speaking —  the anaforic reference may be either explicit oplioit
jednoduse/kratce/obeerreceng or they are fully frozen  (prasad et al. gives an example of two expressisna
(restricted to a single combination — exiat’s more-0  resyit of thatandas a resulthat have the same meaning).
to vicg. Usually, such expressions are not completeprasad et al. argue that English AltLex’s have shee
grammatical structures. These AltLex’s are texeed  gjthough more complex two-part semantic contributio
lexical bundles characterized as “the most freduent The situation in Czech seems to be very similar.
recurring lexical sequences” (Biber and Conrad,9199 czech AltLex's also include an anaphoric referetiet
183) that participate in organization and structyrof the  may pe explicit or implicit. For some of them, tepeess
text. or not to express an anaphoric reference is even
However, not all of the examined expressionsgpjligatory — see Table 5. The category “obligatory
allowed for an exact categorization (i.e. it wap@ssible  jmpicit” means that the expressions have no pditito
to state whether they are lexically free or fultpZen).  express the anaphoric reference on the surface tage
E.g. the AltLexserve as an examp(elouZit jako piklad) it js impossible to saythis simply speaking, .(*toto
is not frozen (it is not an incomplete grammatical sirysnes eceno, ..) but onlysimply speaking, .(struné
structure and the verb may be conjugated) buheasame  jeseno, .). The class “obligatory explicit’ contains
time, it exhibits a certain degree of expectancyl an expressions that are ungrammatical without the ko
predictability, which is typical for fixed expressis. reference — e.g. we cannot sayetause of*kwili) but
Therefore, we avoid the strict categorization dhef/or  only pecause of that(kvili tomu). The category of
and we understand the AltLex’s as a scale or contin  «gpiional” anaphoric reference means that the esgioas
from fully free to fully frozen combinations. Atéhsame  pave two possibilities — either to express theresfee on

time, it is necessary to point out that the frozenthe syrface (i.e. explicitly) or not (i.e., theypesss it only
expressions are in minority and that the majorft€zech  jmpjicitly)

AltLex’s occur toward the free combination pole.

Obligatory Optional

Simply speaking (jednorugeceno) He added (dodal)
Implicit Translated (peloZeno) The first — the second... (prvni — druhy...)

As seen (jak je vidl) The reason is (@rodem je)

In the same breath (stejnym dechem) An exampteildadem je)

From this reason (z tohotaidodu) The reason of this isiebdem toho je)

The consequence of this step igs{ddkem tohoto

Explicit | Because of that (ki tomu) kroku je)

Despite these facts (igs tato fakta) (It) is connected with (souvisi)to s

This is in contrast (s tim kontrastuje) (It) is natlid in the case (neplati to vipade)

Table 5: Implicit and explicit anaphoric referereastances

The analysis demonstrated that AltLex’s with oligg anaphoric reference likbecause of thatkwili tomu),
implicit reference are lexically frozen expressidhat do  despite these fac{spres tato faktaetc.

not allow free combinations with other words, inth an ~ The AltLex’s with the optional anaphoric referename
anaphoric reference as weltrgnslated — prelozeng. partly the same as in English. These are the esipres of
Another group of AltLex’s includes expressions thatthe typethe result (of this) igvysledkem /toho/ jeand
express the anaphoric reference obligatory. These awith the ellipsis of a noun in expressions ltke second
verbs that do so because of their valency — esgvéhbto (step) is(druhym /krokem/ Je In addition to them, there
contrast (kontrastovat requires a complementation of is another class of AltLex's determined by language
patient that is, in the case of AltLex, anaphotti@refore, resulting from the fact that Czech allows a surface
it is impossible to sayanother fact contrasts(*jina omission of subject. Therefore, if the potentiahpimoric
skute'nost kontrastujg butanother fact contrast with this reference occurs in the position of subject, it nimy

(s tim kontrastuje jina skuteos). Anaphoric reference is omitted — cf. the instances likgt) is connected with
expressed obligatory also by the AltLex’s whosedhisaa  (souvisi to ¥ (it) is not valid in the caséneplati to v
preposition requiring the complementation of an pripad) etc.
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Out of the total number (94) of AltLex types,
41 % express the anaphoric reference optionally%31
obligatory and 28 % cannot express it on the sarfager
at all. This demonstrates that the three possédsliare
rather balanced — see Table 6 (Optional types ate n

divided into implicit and explicit because they baa
possibility of both. The expression of an anaphoric
reference in the surface depends on the indivithlans,
not on the AltLex type.):

Types of AltLex's (out of 94)
Number %
Optional types (exist in boht implicit and explicit variants) 39 41
. Implicit 26 55 28 59
Obligatory types Explicit 29 31
Total 94 100

Table 6: Implicit and explicit anaphoric referenctypes of AltLex’s

In addition to AltLex types, we have also countbdit
actual tokens in PDT in order to find out whethee t
AltLex’s with the optional anaphoric reference refo

express it or not. It means, for example, whethere is
a tendency to sagn example of this i§rikladem toho
je) or an example is(prikladem j@. See Table 7:

The actual tokens (out of 261)
Obligatory Optional Total
Implicit 35 98| 133
Explicit 60 68| 128
Total 95 166| 261

Table 7: Implicit and explicit anaphoric referenethe actual tokens of AltLex’s

The analysis demonstrated that PDT contains 164
AltLex’s expressing the anaphoric reference optigna
Out of this number, 98 instances (59 %) appear¢d wi
the expressed reference and 68 (41 %) without it.
Therefore, it seems that if the AltLex has a pdBsib

of choice, there is a slight tendency not to expithe
anaphoric reference. However, the present number of
AltLex’s in PDT is not final. Therefore, we shoutieat

this observation as a hypothesis that is necessary
verify on a larger amount of data.

4. Conclusion

The present annotation of the upcoming PDT version
demonstrates that many discourse relations in Caexh
not realized with the “classic” connectives butdiiier
means — by the so called alternative lexicalizatioh
discourse markers. Without taking these expressions
into account, the annotation of discourse would be
much poorer and incomplete. In terms of lexico-
syntactic and semantic characterization, CzecheXtd
seem to exhibit similar features as their English
counterparts with some exceptions that are deteunin
by the different language type. The analysis above
demonstrated that the current stage of AltLex
annotation in PDT is in the beginning and needthéir
re-annotation intended for the next PDT version.
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