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Abstract

The paper reports on a developing project concerning manual annotation of discourse relations for Czech. The aim of the project is to design a language corpus capturing Czech language material from the perspective of text structure and coherence, i.e. focusing on the description of inter-sententional relations. The outcome of the project will be a new annotation layer above the existing layers of annotation (morphology, surface syntax and underlying syntax) in the Prague Dependency Treebank. This discourse annotation should function as a unique source for linguistic research in the field of the discourse analysis and for computational experiments in text processing and summarization as well as machine translation.

1. Introduction

Although analysing discourse structure and semantics is quite a complex task compared to morphological or syntactic analysis of a sentence, it attracts more and more attention of the corpus linguists in recent years. There are well known linguistic approaches to discourse such as the Rhetorical Structure Theory (Mann and Thompson 1988) but most corpora projects concerning discourse and its annotation are only very recent or still being developed. The corpus project described in this contribution is a work in progress, it is among the first of such projects for a language other than English. As a future part of one of the Prague treebanks, our approach to discourse is closely associated with the tradition of the Prague School and Functional Generative Description (Sgall et al. 1986).

The article is divided into two main parts. In the first one, we mention some general observations about discourse structure and its relation to lower levels of language description; in the second, we introduce the project itself, i.e. the corpus, the framework and the methodology used.

2. Groundwork in the area of discourse structure

One of the most important issues of discourse-oriented linguistic research is the effort to describe how connecting discourse units (clauses, sentences) into a coherent, meaningful sequence of information proceeds. The area of textual coherence relations is wide: the most obvious relations in discourse are the anaphoric chains (textual coreference) and also the so called bridging relations – or association anaphora (Nedoluzhko et al. 2009). Then, there are connective properties of certain discourse markers that indicate semantic relations between text spans. But there is also other information that makes a discourse a coherent whole: time-space anchoring of the discourse, style of the discourse, its rhetorical composition, the relation of attribution of the utterance to the speaker/writer or someone else, salience of the items in discourse (Hajičová and Vrbová 1982), information or topic-focus structure, pragmatic relations, graphical/intonational segmentation, etc.

From rich and wide area of discourse relations, our project only focuses on the ‘connective’ relations, or on the ways of connecting discourse units by means of discourse (textual) connectives, e.g. expressions like but, however, therefore, further etc. The relations indicated by means of discourse connectives are of two types. Some relations find their counterparts in syntactic structure of a sentence, such as ‘reason – result’ (e.g. with the connectives because, thus, therefore etc.) or ‘opposition’ (e.g. but, though, however), their nature is a syntactic one and they build the syntactic structure of a discourse. Other relations can be treated as rhetorical, they do not have such evident counterparts on the syntactic level (at least from the viewpoint of Prague dependency approach), they help to build the composition of a discourse in the sense of Segmented Discourse Representation Theory (Asher and Lascarides 2003), they determine mainly how the content of an utterance binds to the content of the preceding utterance, if it expands it (also, next, last but not least), or summarizes (in short, finally, ultimately), gives example (for example, for instance), etc.

The connectives themselves play the most important role in identifying and describing these relations since they are the most apparent pointers to the structure of a discourse on the surface, both for humans and machines. This principle, namely the identification of discourse connectives and the text spans (or arguments) they connect, is also the underlying idea of the approach to discourse annotation in the Penn Discourse Treebank, one of the most recent corpus project in this field (Prasad et al. 2008). For the future discourse corpus of Czech, we found this concept very useful, too.
2.1. From syntactic structure to discourse structure

As mentioned in the previous section, some of the connective discourse relations our project is concerned with are of syntactic nature. The same semantic functions that are expressed within a sentence could perfectly well be expressed inter-sententially, see the examples of a condition relation within a sentence (1)–(2), and a condition relation across the sentence boundary (3)–(4):

(1) If you don’t like your meal, don’t eat it.

(2) I will cook pancakes, if you buy eggs.

(3) You don’t like your meal? Then don’t eat it!!

(4) I will cook pancakes. But you must buy eggs first.

(5) I will cook pancakes. If you buy eggs.

The meaning of the corresponding utterances remains the same independently of the surface form. The surface form, however, can change. The connective if can appear only in a subordinating clause (if it appears in a separate sentence without its governing clause, we treat it as a case of ‘connective’ (5)). As we can see, different connectives (but) are used in the same conditional meaning, and other formal elements seem to play a role in identifying the relation: interrogative mode with an inferred affirmative answer (3) or a modal verb (4). So, when searching for syntactically motivated discourse relations across the sentence boundary, we will find the same meanings, but we should not forget to check for different connectives and their concurrence and co-occurrence with other language means in expressing discourse functions.

However, not all the relations from sentential syntax can be transferred to the discourse layer, some of them do not appear inter-sententially. For instance, the semantics of direct/inverse proportion expressed similarly for both English and Czech by a binary construction (in English of the type the + comparative – the + comparative, in Czech mostly čím – tím, example (6) and its Czech counterpart (7)), can not be expressed otherwise. This is to say that the proportional meaning cannot be expressed by two separate sentences (see (8) and (9). It seems that this particular meaning is closely tied to the form. Any reformulation preserves the general meaning of causality but loses the fine character of proportion. 

(6) The older the wine, the better it is.

(7) Čím je víno starší, tím je lepší.

(8) *The older is the wine. The better it is.

(9) *Čím je víno starší. Tím je lepší.

Hence, the proportional relation seems to be one of those syntactico-semantic relations appearing within a sentence that can be expressed only intra-sententially..

Also, the connectives can be quite problematic because of their signalling of other functions than the discourse semantics. First, the most frequent conjunctions often connect just nominal phrases (John and Mary). Next, there is a huge functional ambiguity between the connective functions and other functions of the same expressions (as indicating of topic and focus categories in a sentence (e.g. only, also; in Czech e.g. pouze, také), functioning as temporal adjuncts (meanwhile, so far; zatímco, zároveň), attitude or modal marking (in fact; skutečně) etc.). Even within the group of discourse connectives, there is a possible polyfunctionality of some expressions, as shown on the example (4) on the conditional meaning for the but-connective, typically an opposition or gradation connective. Last but not least, some uses of certain connectives do not connect the propositions expressed by the text units but the inferences following from them. The example (10) documents a proper semantic reason – result relation between two propositions, whereas in (11), the connective because relates two inferences: (I can say that) John is home because (I can see that) the lights are on in the house. We call these relations false relations,¹ and in Czech they apply for contrast, concession, condition, reason, and within a sentence also for restrictive relative clauses and purpose clauses. 
(10) John is home because he is sick.

(11) John is home because the lights are on in the house.

For designing an annotation scenario for Czech discourse structure, a compact analysis of all the different uses of discourse connectives is necessary to help define the nature of the connective discourse relations.

3. Prague discourse annotation

3.1. Resources

At the beginning of our project, a preparatory study mapping the theoretical basis for discourse annotation in Prague was carried out (Mladová et al. 2008). It describes in detail the benefits of (1) the present-day syntactico-semantic (i.e. tectogrammatical) annotation in Prague Dependency Treebank 2.0 (PDT, Hajič et al. 2006) for the new discourse annotation in Prague, and (2) the Penn Discourse Treebank 2.0 (PDTB) approach based on identifying discourse connectives and their arguments (Prasad et al. 2008). The first treebank contains Czech data from newspapers and journals, the second is built for English – on the basis of the Wall Street Journal texts. Prague discourse annotation is inspired by both Prague (syntactico-semantic) and Penn (lexical – identifying the connectives) approaches.

3.2. Methods

The aim of the discourse annotation in Prague is to develop a discourse subcorpus in form of a new annotation layer above the existing layers of the Prague Dependency Treebank. The manual discourse annotation, linked to the lower layers of the PDT, will serve as a unique large-scale resource for linguistic research in the area of discourse structure as well as for NLP applications such as automatic text summarization or information retrieval. The new annotation layer will also contain manual annotations of extended textual anaphora and bridging relations – which is a simultaneously running project (Nedoluzhko et al. 2009), both annotations on all of the approximately 49 000 sentences of the PDT. These two types of annotations of linguistic phenomena crossing the sentence boundary should extend the relevance of the whole PDT for automatic discourse analysis and modelling.
In the present state of the project, we have developed a unified methodology for description of discourse relations for Czech. The primary goal is to capture all inter-sentential discourse relations signalled by connectives². A discourse connective, both in Penn and Prague approach, is defined as a predicate of a binary relation, it takes two text spans as its arguments (for a recent study of Czech connectives see e.g. Mladová 2009). In the first step, the relations that are not indicated by a discourse connective are not annotated, partly because of their tendency to an ambiguous reading – we assume this issue could be solved more efficiently once we get more experience with the current annotation.

The annotations themselves are carried out on the tectogrammatical trees without interfering with the tectogrammatical structure. For such a task, we needed to adjust our annotation tool TrEd (Pajas and Štěpánek 2008) for the purposes of viewing larger texts spans (and more trees at once) and adding new, discourse-level attributes. According to the annotation principles, intra-sentential discourse relations, e.g. those that are mainly already captured within the tectogrammatical structures, are only to be newly annotated, when their discourse semantics differs from the tectogrammatical interpretation, as for instance the false relations mentioned in section 2.1. Still, in these cases nothing of the tectogrammatical tree is changed, only new information (in form of a discourse-level value) is added.

3.3. Discourse sense tags

As noted in the preliminary study (Mladová et al. 2008), we introduced a new hierarchy of discourse sense labels on the basis of the tectogrammatical labels (called functors, see e.g. Mikulová et al. 2005) and the Penn hierarchy of sense tags (Miltsakaki et al. 2008). We preserved the original Penn division of the sense tags to four major categories: temporal, contingency, contrast (comparison) and expansion. Within these classes, the relation (sub)types partly differ from the Penn types. Although we believe that the general interpretation of discourse semantic relations is the same for Czech and English, and very likely it is language-universal, the repertoire of language means of expressing discourse functions is, of course, very language-specific and as such it can influence the fine-grained semantic classification. For example, the English connective instead in Penn interpretation requires a special category – chosen alternative or substitution. In Czech, on the other hand, this connective has no precise equivalent. The Czech místo toho (lit. instead of it) contains a deictic element and can be treated as an anaphoric prepositional expression. Though, this type of relation in Czech belongs to a more widely defined group of replacement, and there is no such a narrow group as chosen alternative.

Table 1 shows the current version of discourse-semantic labels for the Prague annotation. As already experienced by the Penn research team and as also confirmed by the Czech preparatory annotations, the distinction between some of these senses is quite complicated and it is highly dependant on exactness and comprehensibility of the definition of the relation. Moreover, we expect that in some cases there is no single correct solution but more than a single interpretation is acceptable, also because the way we write and speak is often vague or unclear.

	TEMPORAL
	CONTINGENCY
	CONTRAST
	EXPANSION

	synchronous
	reason + result
	confrontation
	conjunction

	precedence + succession
	false reason + result
	opposition
	instantiation

	
	condition
	false opposition
	specification

	
	false condition
	restrictive opposition (+ exception)
	equivalence

	
	explication
	concession
	generalization

	
	purpose
	replacement
	conjunctive alternative

	
	
	gradation
	disjunctive alternative



Table 1: Prague set of discourse sense tags

In the annotation interface, discourse relations are annotated with an arrow that connects the two related text units, mainly trees or subtrees (see Fig. 1 on the following page). The semantic type of the relation (the sense label) is noted as an attribute of the arrow. The direction of the arrow shows the nature of the two arguments, typically, with reason and result relation – the arrow points always to the result argument, no matter where it stands in the text and where the connective is placed. In such a way, we can easily capture unequal properties of the two arguments of some relations (further examples: condition + result of the condition; general statement + more specific statement/ example/ exception etc.).

This hierarchy of Prague discourse sense labels is still under development. At the present state of the art, mainly further work with the real data will allow for refinements and improvements of the whole concept. 
3.4. The present state of the art

Parallel preparatory manual annotations were initiated in May 2009 with the aim to verify the acceptability of the set of discourse-semantic labels we introduced. Currently, the third round of parallel annotations proceeds together with the training of five annotators. The full annotations are to be initiated during the autumn of 2009. We work on evaluating the preliminary annotations for inter-annotator agreement in the following aspects: (i) identification of discourse connectives, (ii) identification of their arguments, (iii) assignment of discourse-semantic label to the given relation. Also, a lot of further linguistic work with the annotated data is being performed in order to upgrade the guidelines and discourse attributes. We plan to release a small sample of data, app. 5000 Czech discourse-annotated sentences during the year 2010.


[image: image1.emf]
Fig.1: Example of the discourse annotation on tectogrammatical trees by means of arrows (annotation tool TrEd)

4. Conclusions 

We presented a corpus project concerning manual annotation of discourse structure for Czech. We outlined the properties of connective discourse relations in general and compared to sentence syntax and other phenomena. We described the importance of discourse connectives as anchors of discourse semantics. In brief, we introduced the system of semantic tags developed for our annotation and we demonstrated the practical side of the annotation. The project is the first corpus work of this kind for Czech and one of the first discourse projects of such a size at all. With such a database, we hope to provide attractive incentives for both corpus linguists and researchers in the field of natural language processing.

5. Notes

1. In Penn Discourse Treebank, these relations are called pragmatic and there were four types of them annotated: pragmatic cause, concession, contrast and condition.

2. As already mentioned in the preparatory study (Mladová et al. 2008), discourse connectives in the PDT 2.0 were partly annotated with the tectogrammatical functor PREC (reference to PREceding Context). Still, for the purposes of discourse annotation, this label underspecified and needs further subclassification.
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