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Abstract 
In corpus research of connectors in Slovenian and Croatian academic discourse tagging connectors stands out as a special challenge. Connectors are explicit signals of textual cohesion which establish logical or semantic connections between parts of a text through their meaning and function and, at the same time, indicate the relations between the constituent parts of a text. 
In this paper we are dealing with one of the basic methodological issues, e. g. with manual and automatic tagging of connectors. The results show that manual tagging is reliable, but is much more time consuming and almost impossible in larger corpuses, whereas automatic tagging enables analysis of a considerably larger corpus, thus providing significantly more reliable statistical data, but indirectly changes the research methodology, which makes a corpus-driven approach impossible.
1 Introduction

Although the study of connectors and connection relations in discourse of English and other languages, as a first or as a foreign language, has been going on for some decades now, it hasn’t influenced the Slovene or Croatian linguistic much, especially with regards to writing convention. In this paper the research of connectors in Slovenian and Croatian academic writing is presented with special focus on their corpus annotation.
2 Connectors


Connectors as one of the elements of text cohesion express explicit logical or semantic relations between parts of a text. In our definition, we take as our starting point Halliday & Hasan's (1976: 6) assumption that connectors, or conjunctions as they call this category, are rather different from all other cohesive elements (e. g. reference, substitution, ellipsis, and lexical cohesion). As they say,

with conjunction /.../ we move into a different kind of semantic relation, one which is no longer any kind of a search instruction, but a specification of the way in which what is to follow is systematically connected to what has gone before (Halliday & Hasan 1976: 227).

Connectors are not cohesive by themselves, they rather establish the cohesion indirectly, through their meaning and the function they have in relation to other elements in the text:
In describing conjunction as a cohesive device, we are focusing attention not on the semantic relation as such, as realized through the grammar of the language, but on one particular aspect of them, namely the function they have of relating to each other linguistic elements that occur in succession but are not related by other, structural means (Halliday & Hasan 1976: 227).

In other words, they help the receiver predict other components in the discourse. Thus they are not tide to any particular text sequence or element to form a structural semantic relation, the semantic relation is established through their function as it can be seen from Haliday & Hasan’s examples of adversative relations (1976: 229). 
(1) Although he was very uncomfortable, he fell asleep.

(2) He was very unconfortable. Nevertheless he fell asleep.

The first example shows the structural relation within the sentence, whereas in the second example adverb nevertheless links two sentences and the link between them is cohesive, not structural.
Connectors establish relations between the elements in the text at two levels. We categorised the connectors which explicitly link two smaller text units that we call utterances as links (further in the text CL), while those connectors which link parts of the text and organise the text into a coherent whole are categorised as organisers (further in the text CO) Examples 3 and 4 show Slovenian connector in (Engl. and) as CL and as CO. All corpus examples are taken from the two specialised corpora PROF-S and PROF-H built especially for this research which are presented further in the text. Annotation of the corpora is described in the appendix.
(3) Najpogostejša vrsta determinologizacije je delna</i><i>$in_KP_POV to velja tudi v primeru fizike.</i><i>Delno determinologizacijo je (prof-s-17)

(4) nterpretaciji, se lahko to repliko razume kot sprenevedanje.</i></o><o> <i>$In_KO_POV kako se udeleženci diskurza zavarujejo pred nesporazumom?</i><i>S p (prof-s-16)

Similar distinction is also in Halliday & Hasan (1976: 321), where they say that “the conjunction may be located in the phenomena that constitute the content of what is being said (external), or in the interaction itself, the social process that constitutes the speech event (internal)”. Their understanding of the internal and external relations explain examples 5 and 6 (Halliday & Hasan 1976: 239).
(5) (First he switched on the light.) Next he inserted the key into lock.

(6) (First he was unable to stand upright.) Next, he was incapable of inserting the key into lock.

Both adverbs in the examples 5 and 6 are temporal. However, connector next in the example 5 (external relation) shows the relation between  events, whereas in the example 6 (internal relation) there are only linguistic events. The time sequence is only in the speaker's organisation of his discourse as a part of the argumentation, thus the sentences are related as steps in an argument.
Halliday TA \s "Halliday"  & Hasan TA \s "Hasan"  (1976: 232–233) define the cohesion as the relation between sentences, and not within the sentence. In written texts sentences are marked with the capital letter at the beginning and the full stop at the end. The coordinate and conjunctive relations between the clauses within a sentence are part of the structure, therefore they are not cohesive devices.

As it can be seen from the examples 3–6, our understanding of connectors slightly differentiates from Halliday & Hasan’s (1976). Since the sentence is also part of the structure, it can hardly be understood as the text unit, especially because in the centre of the text research is its meaning and not its formal structure. We thus took the utterance as the smaller segment of the text. Following Schiffrin (1994), we define an utterance as a unit of language production, either spoken or written, which is semantically and syntactically complete; therefore, we are not limited by the structural unit, the formal sentence.

Also, we understand the role of connectors in the text in a bit broader sense than Halliday & Hasan (1976). Namely, besides establishing logical or semantic relations between the parts of the text, connectors at the same time establish the interaction between the author and the receiver of the text. In this way, the author makes the understanding of the text much easier (see Altenberg 1986, Granger & Tyson 1996, Altenberg &Tapper 1998 etc.).
One of the characteristics of connectors is their ambiguity (Dijk 1977), on both grammar and discourse level. This means that they are homonymous with different grammar categories, e.g., conjunctions, adverbs, prepositional phrases etc. (Slov. in, zato, torej, kljub temu, posledično, zaradi tega / Engl. and, because, thus, nevertheless, consequently, because of that). On the other hand, they are homonimous by its meaning, thus almost every connector can express different semantic relations (e. g., Slov. zato / Engl. therefore can be used as expository or conclusive connector), and different types of semantic relations can be expressed with different connectors (e. g., expository function can be expressed with Slov. connecotrs tj./ to je, in sicer, tako, torej, etc. / Engl. that is, namely, thus, so, etc.)

Connectors are also style or discourse sensitive (Altenberg 1986), which means that they reflect the situation or, in other words, the conditions of performing speech or writing. Thus, every text genre or. discourse has its own set of connectors, therefore the autor of the text must be aware of using a proper connector in a proper situation. That is especially difficult in a foreign language, because the use of connectors is different in different languages, and the author must be highly communicative competent.
All of the above mentioned characteristics make a corpus annotation of connectors very difficult. In Slovenian and Croatian language it is even more difficult because of their position in the structure. The position can be the same, but it is not always initial. This means that the connectors occur mostly in the same position, which can be (1) at the beginning of the structur (initial position), (2) immediately after the first word or phrase, sometimes followed by a verb (central position), and in some cases (3) both (see examples 7 and 8).
(7) <i>Izbira strukturalnega leksikalnopomenoslovnega izhodišča je vezana na prevladujoči tip razlagalnih slovarjev,</i><i>ki v razlagah slovarskih pomenov odražajo aristoteljansko spoznavno načelo, vključujoče kategoriji genus proximum in differentia specifica,</i><i>$torej_KP_POJ kategoriji, ki imata v strukturalnem modelu slovarskega pomena svo (prof-s-01)
(8) njem sporazumevalnih namenov v konkretnih jezikovnih položajih,</i> <i>odkriva $torej_KP_POJ smisel izrekov,26</i><i>slovar $pa_KP_NAS je,</i><i>$v nasprotju s tem_K (prof-s-11)
In the example 7 there is Slov. expository connector torej (Engl. so) in initial position, that is in the beginning of the utterance, whereas in example 8 there is the same connector, but in central position. 
3 Slovenian and Croatian language 

Slovene and Croatian languages are two closely related languages belonging to the South Slavic language group. Slovene language is spoken as first language by the majority of the population of the Republic of Slovenia and in some neighbouring countries: Italy, Austria, Hungary. Croatian, one of the standard versions of the former Serbo-Croatian, is the official language in the Republic of Croatia and one of the official languages in Bosnia and Hercegovina (with Serbian and Bosnian) and in northern part of Serbia and Montenegro called Vojvodina. It is also spoken in other neighbouring parts: Hungary and Austria. By the number of speakers, Slovene with app. two million and Croatian with app. five million speakers, they are relatively small languages (Balažic Bulc 2005).
The influence of different languages, mostly neighbouring, on the Slovenian and Croatian was quite strong in different periods. Until the end of the Wold War I the northern parts of present-day Slovenia and Croatia were parts of the multiethnic Austro-Hungarian Empire, with German as its dominant language, and the southern parts were part of Italy, with Italian as its dominant language. After the War both countries joined another multiethnic state, Yugoslavia, where the role of the Slovenian language was still limited and was never equal to Serbo-Croatian (Pisanski Peterlin 2004), although all the languages had the status of official languages (Požgaj Hadži et al. 2009). The position and the status of Slovenian and Croatian changed in 1991 when Yugoslavia transformed in different independent states, but the concept of the language threat remained in the consciousness of both nations. In the past there was a strong influence of German on developing different text genres, especially in academic discourse, whereas nowadays the influence of English has been growing (Pisanski Peterlin 2004).
4 Corpus tagging in Slovenian 

In Slovenia, various corpus-tagging software or tools have been under development for some years now (see, e.g., Gorjanc 2005). 
4.1 Morphosyntactic tagging 


The largest project connected with tagging corpus resources is JOS: jezikoslovno označevanje slovenščine (Linguistic Annotation of Slovenian). The JOS morphosyntactic resources for Slovenian consist of the specifications, lexicon, and two corpuses: jos100k, a 100,000 word-balanced monolingual sampled corpus annotated with hand-validated morphosyntactic descriptions (MSDs) and lemmas, and jos1M, a 1-million-word partially hand-validated corpus. The two corpuses have been sampled from the 600-million-word Slovenian reference corpus Fida PLUS. The JOS resources have a standardized encoding, with MULTEXT-East-type morphosyntactic specifications and the corpuses encoded according to the TEI (Erjavec & Krek 2008).
4.2 Sketch Engine and JOS 


The Sketch Engine application enables compilation of one’s own corpus using the CorpusBuilder. If the corpus is lemmatized and POS-tagged, the WordSketch tool can be used with additional information on grammatical language samples in the WordSketch definition file. For Slovenian, the corpus can be tagged using the open-access ToTaLe text analyzer. This Web service annotates Slovenian text with JOS morphosyntactic descriptions and lemmas and returns the result. This way, one can build one’s own POS-tagged corpus and use all of the applications available in the Sketch Engine (Krek & Kilgariff 2006).

4.3 Syntactic tagging

One of the methods of syntactic tagging is a dependency treebank. The Slovenian dependency treebank has been built from 2003 onwards and is based on the Czech model (the Prague Dependency Treebank) because the two languages have a fairly similar syntax. The treebank is currently tagged only at the level of surface syntax, whereas the semantic syntax level is still being prepared (Erjavec & Ledinek 2006; Ledinek 2007).

Another possible method of syntactic tagging is the FrameNet. This is a computer-assisted lexicographical project underway at the University of California, Berkeley. The basic idea behind it is to describe the meaning of words using semantic frames (i.e., the schematic presentations of conceptual structures and patterns of beliefs, practices, institutions, ideas, etc., which form the basis of semantic interactions in a specific linguistic community). In this, it seeks to combine the semantic and syntactic aspects of linguistic expressions using (verbal) valence. The basic units of the lexical analysis are the frame and the lexical unit (i.e., the word in one of its senses). Each frame consists of various elements (e.g., agent, object, goal, connector = usually a prepositional phrase with s/z, and various marginal elements, such as adverbials denoting time, place, manner, cause, and so on). In other words, the meaning of words is connected with the syntactic contexts in which the words occur. In terms of syntax, each frame element is defined by a valence type (e.g., nominal, prepositional, verbal valence, etc.) and syntactic function. Due to its nature, FrameNet proves to be the most successful in interpreting autosemantic words and less in interpreting linguistic elements that bear less lexical and more syntactic meaning; with regard to Slovenian, which is grammatically completely different from English, the grammatical categories should be changed to a great extent (see Krek 2008). Slovenian FrameNet is currently in the initiative phase.

To date, connector tagging has not yet been discussed in Slovenian corpus linguistics. To this end, this issue has been tackled as part of the corpus study of connectors in academic discourse.
5 Corpus

Two small monolingual electronic corpora of specialized text, internationally recognized linguistic journals, were compiled specially for this study. The Slovenian corpus (PROF-S) was compiled of research articles published in the 2003–2005 issues of journal Jezik in slovstvo (Language and Literature), and the Croatian corpus (PROF-H) of the 2000–2004 issues of journal Govor (Speech). The Slovenian corpus (PROF-S) includes 19 articles by 23 authors and comprises 70,164 tokens, whereas the Croatian corpus (PROF-H) includes 17 articles by 15 authors and comprises 68,836 tokens. The following table contains a list of basic corpora characteristics:
	Criterion
	PROF-S corpus
	PROF-H corpus

	Size
	70,164
	68,836

	No. of words
	19
	17

	Medium
	Written
	Written

	Source
	Jezik in slovstvo

(2000/2001, 2003–2005)
	Govor

(2000–2004) 

	Text genre
	Research article
	Research article

	Topic
	Applied linguistics
	Applied linguistics

	Authorship
	Professional authors: linguists
	Professional authors: linguists

	Language
	Slovenian as the author’s first language
	Croatian as the author’s first language


Table 1: List of criteria used for compiling both specialized corpora

With the program Oxford WordSmith Tools 4.0 the frequency of all of the connectors in both corpora was counted, and on the basis of the results the list of connectors was made. Then, 10 most frequent connectors were qualitatively analysed.

6 Annotation

One of the basic methodological issues which is in focus of this paper was the issue of tagging connectors, where the main question we dealt with was manual or automatical tagging. Manual tagging is reliable, but is much more time consuming and almost impossible in larger corpuses. On the other hand, automatic tagging enables analysis of a considerably larger corpus, thus providing significantly more reliable statistical data. On the other hand, automatic tagging indirectly changes the research methodology because a corpus tagged in advance is already marked by a particular theory, which makes a corpus-driven approach impossible. However, the question is whether connectors can be tagged automatically at all because of their features.

Following the corpus-driven approach XE "korpusni pristop:popolni" , which uses the corpus as a source for developing hypotheses regardless of already established linguistic interpretations, all of the connectors were manually tagged by their meaning and the function they perform in the selected texts. This means that lists prepared in advance, as it is the case in the majority of corpus studies of connectors, were not taken into account. There were two annotators for the whole two corpora.

To facilitate tagging, the texts were first segmented into smaller text units called utterances XE "izjava" . This concept is derived from pragmatics, where it denotes the basic unit of conversation. However, here it is understood in a somewhat broader sense: as a contextualized unit of semantically and syntactically complete language production, as already mentioned above.

7 Results and discussion
7.1 Frequency


In Slovenian corpus PROF-S there is 1.231 connectors, while in Croatian corpus PROF-S there is 804 connectors. Since the two corpora vary in their size – corpus PROF-S has 70.164 and corpus PROF-H 68.836 tokens – we counted the number of tokens per 1000 words. The numbers of tokens are shown in table 2.
	
	PROF-S
	PROF-H

	
	
	

	No. of connectors
	1,231
	804

	No. of connectors/‌100,000 tokens
	17,5
	11,7


Table 2: Frequency of connectors in the PROF-S and PROF-H corpora
Comparative results of analyzing manually tagged connectors in both corpora show higher overall frequency of connectors in Slovenian corpus. The reason for this different discourse strategies, where in the Slovenian corpus we can observe much more reader oriented use of connectors, although we also belive that the differences in the topics covered by the two journals, Jezik in slovstvo and Govor, and consequently differences in the methodology presented in the papers, might also be partly responsible.
7.2 Functions

Similar results were obtained when we compared the number of connector functions in the two corpora. Our classification of connectors is based on Halliday & Hasan’s (1976) classification, in which they distinguish four main functions: additive, adversative, causal and temporal. Each of the functions is further devided in many different subfunctions, and sometimes it is very hard to classify a function of the particular connector. In order to avoid misunderstandings, we classified the connectors according to their main function in actual text. In this way we got eight functions:  additive (e.g., Slov. in, poleg tega / Engl. additive and, besides that), adversative (e.g., Slov. toda / Engl. adversative but; Slov. po drugi strani / Engl. dissimilar comparative additive on the other hand), alternative (e.g., Slov. ali / Engl. additive or), conclusive (e.g., Slov. tako, torej, zato / Engl. simple causal so, thus, therefore), expository (e.g., Slov. to je / Engl. expository appositive additive that is), illustrative (e.g., Slov. na primer / Engl. exemplificatory appositive additive for example), sequential (e.g., Slov. potem, zatem / Engl. temporal next, afterwards), and a special group of justificatory connectors (e.g., Slov. namreč / Engl. namely), which is not classified in Halliday in Hasan (1976).
The same functions of connectors occur in both corpora, but there are differences in the frequency of use of individual functions. Functions which occur more frequently with text linkers in the Slovenian corpus include additive (+1.71/1,000 words), conclusive (+0,63/1,000 words) and justificatory (+1.5/1,000 words) connectors. For text organisers, all the functions occur more frequently in the Slovenian corpus as compared to the Croatian corpus. The differences are in adversative (+0.32/1,000 words), additive (+0.11/1,000 words), sequential (+0.12/1,000 words), conclusive (+0.88/1,000 words) and illustrative (0.62/1,000 words) functions. Tabel 3 shows the frequency of connector functions in Slovenian corpus as compared to the Croatian corpus.
	Category
	Slovenian-Croatian/1000 tokens



	additive
	+1.82   (+1.71 CL, +0.11 CO)

	adversative
	+0.35   (+0.03 CL, +0.32 CO)

	alternative
	+0.05   (+0.05 CL)

	conclusive
	+1.21   (+0.33 CL, +0.88 CO)

	expository
	+0.32   (+0.32 CL)

	illustrative
	+0.62   (+0.62 CO)

	justificatory
	+1.50   (+1.50 CL)

	sequential
	+0.18   (+0.06 CL, +0.12 CO)


Tabel 3: The frequency of connector functions in Slovenian corpus as compared to the Croatian corpus
Since there is significant difference in use of text organizers we can assume that the reason for the difference in discourse structure in regards to connector usage is the difference in generations of the authors. Namely, the fact is that authors in Slovenian Jezik in slovstvo are mostly young researchers who are more influenced by British or American academic writing, whereas in Croatian Govor the authors mostly belong to the older generation which is closer to the German writing tradition.

7.3 Position and distribution


A more detailed analysis of connectors has identified the position of the individual connectors which may be initial or central. So far it had been suggested in Slovenian and Croatian language descriptions that the central position is totally free and that connectors may occur anywhere within the structure. However, the present research has shown the opposite: the central position is generally fixed, since connectors tend to occur – almost without exception – after the first word or phrase which may also be followed by the verb. This places them between the theme and the rheme in terms of functional sentence perspective (examples 9–11).
(9) sebinsko podobni priročniki, vendar bistveno manjšega obsega.</i><i>Takšen je $npr._KO_ZGL The Oxford Dictionary of Foreign Words and Phrases iz leta 2000, (prof-s-05)

(10)  je očitna težnja po hiperboli in antilitoti.</i><i>V ilokucijskih pomenih se $tako_KP_POJ odraža specifičen, italijanski slog družbene interakcije, kamor spad (prof-s-09)

(11) <i>Leksem drobnogled je danes očitno le še sestavina frazema,</i> <i>vsi zadetki v korpusu FIDA so $namreč_KP_UTEM frazeološki <OP>(pri mikroskopu pa je težišče rabe seveda na nefr (prof-s-17)


There are no really significant differences in distribution of connectors through the different parts of the texts. As tabel 4 shows, it is slightly higher in theoretical part (+4,5 connectors/100 words) and lower in abstract (-2.1/100 words) and cocnclusion (-1.7/100 words) in Slovenian vs. Croatian texts.

	
	Abstract
	Introduction
	Theory
	Research
	Conclusion

	
	
	
	
	
	

	PROF-S
	1.2
	4.1
	28.4
	58.3
	8.0

	PROF-H
	3.3
	4.9
	23.9
	58.2
	9.7


Tabel 4: Distribution of connectors through the different parts of texts
7.4 Corpus analysis and reference books


The results of the analysis of the most important frequent connectors were compared with their descriptions in existing reference book for Slovenian and Croatian. The comparison showed that their meaning is presented above all from the syntactic point of view, while their text and discourse functions are mentioned only exceptionally. The question of relevance of the examples provided is often problematic since examples are often ready made for the purpose of illustration of their syntactic functions. In addition, a need for a more up-to-date linguistic description was identified, since a number of functions are not even listed in any of the reference books.

8 Conclusion

The automatic tagging of the Slovenian corpus currently underway (e.g., building the corpus using SketchEngine and CorpusBuilder and the ToTaLe analyzer) helps determine the connector function of individual lexical units of various morphosyntactic categories, especially through concordance analysis, and partly also through statistical co-occurrence analysis. The results obtained in this way can be coherently incorporated into the manually discourse-tagged corpus.
In Slovenian, several manually discourse-tagged corpuses of various discourse categories (i.e., from cohesive elements to meta-discursive text elements) have been compiled for the purposes of discourse analyses. A selection of tagging categories is gradually being developed and it could be gradually combined into a unified whole. The idea is to create new discourse annotation scheme not based on existing language descriptions but purely on corpus data. For now, Penn Discourse TreeBank can serve as a good-practice example.
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Appendix

Corpus annotation

<i>/.../</i> the beginning and the end of the utterance

<o>/.../</o> the beginning and the end of the text sequence

$connector_type_function (e.g., $In_KO_POV stands for Slovenian connector in (Engl. and), type: organiser; function: additive)

(corpus-number) (e.g., (prof-s-16), the text code in the corpus) 
6

