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1) Purpose of the visit
Collaboration with the host researcher to refine and develop models of antonymy relations between functional language units (i.e. prepositions and directional adverbs) for use in semantically and typologically based models of language. Analysis of the relation between antonymy and polysemy of prepositions. Collection of data on Danish directional adverbs and comparison of their properties with Croatian prepositions and their antonymy relations. 
2) Description of the work carried out during the visit
During my visit I was granted access to all the facilities used by the Department of Scandinavian research at the University of Copenhagen. This allowed me to obtain literature on Danish directional adverbs as well as literature on the theoretical models developed for these language units. I also met with my host researcher, prof. Henrik Hovmark of the University of Copenhagen, on a regular basis during the two weeks in Copenhagen to discuss and compare data between Danish and Croatian. The meetings were highly fruitful with regards to the development of methods and models of antonymy and theories of the lexical organization of prepositions. 
During my stay in Copenhagen prof. Hovmark organized a visit to the University of Lund, Sweden, and arranged a meeting with prof. Carita Paradis who specializes in models of antonymy as related to corpora research. This visit allowed us to discuss and ground our findings within the existing approaches to antonymy relations.
Our work was based on extensive corpora research for which Croatian was the target language, and Danish data was used as the source for comparative data. Corpora statistics was applied in the analysis of Croatian prepositions, and regularities were extracted for the purpose of comparison with Danish data.
The first step in our analysis of antonymy relations was to detect and extract possible antonymy canditates for prepositions. In this search traditional dictionaries were of little use since they usually do not code interlexical relations such as antonymy systematically, and do not include it in their entries for prepositions at all. Conceptual lexical resources, such as WordNet or thesauri focus mostly on nouns, verbs and adjectives in their entries and thus lack a systematic description of prepositional relations as well. Therefore the methods we applied were based on co-occurrence of antonyms within the corpora for Croatian. Through corpus queries we obtained possible antonymy candidates in the form of "preposition / conjunction / preposition" (e.g. 'in or out', 'above and below' etc.). This method has been developed primarily for adjectives and has not been tested on prepositions previously to our research. We then proceeded to build a frequency list of antonymy candidates and also to perform a qualitative analysis of the corpora examples. The results of this analysis will be described in the main results paragraph.

   
3) Description of the main results obtained

The main task of the visit was to test methods for extraction and analysis of functional language units and their antonymy relations, and also to develop theoretical models for their representation in the lexicon. The main results therefore will be presented accordingly to these aims. Three major points in the results section will be presented:

1) evaluation of methods for antonymy analysis

2) proposing a conceptually based model of antonymy relations of prepositions to be used in typological research

3) proposing a model for the relation between antonymy and polysemy of prepositional meanings

 As for the methods applied and tested, it was shown that the co-occurrence methods developed for adjectives are applicable to the analysis of prepositions. The method yielded a list of 24 antonymy candidate pairs for Croatian, which include various pairings of 26 prepositions in Croatian. The frequencies of the 24 pairs demonstrate that: a) antonymy is a gradient phenomenon, based on higher or lower absolute frequencies of certain antonymy pairs, b) those pairs that have high frequencies of co-occurrence exhibit properties of canonical antonymy relations, i.e. relations that are concepually grounded in basic spatial and temporal relations, such as the SOURCE - PATH - GOAL schema and starting and ending points of temporal events.  Pairs with lower frequencies are contextually modified and bound to specific contexts, which implies that the meaning of prepositions in these pairs is constructionally contained, and can be specified and described accordingly. One example of this is the frequency of the canonical pair Croatian "s(a) – na"  ‘from – to’, co-occuring 85 times in the corpus, e.g. 
"obitelj             često    putuje                   na i s          otoka                

family.NOM.SG often travel.3.SG.PREZ to and from  island.GEN.SG  
Visa"
Vis.GEN.SG

'A family often travels to and from the island of Vis'

The non-canonical, contexually specific pair involving the preposition s 'from' ,"s - prema" 'from - towards', on the other hand occurs only 10 times in the corpus, and in a very specific context related to Internet traffic, e.g.

"odvija   se                 promet              sa i      prema    Internet 

'conduct.3.SG.PREZ traffic.NOM.SG to and towards Internet 
mreži"
network.DAT.SG'

'traffic to and from the Internet network is being conducted'
To capture the conceptual and lexical regularities we devised a graphic representation of the motion event and temporal event, onto which we mapped antonymy relations as found in our data. These representations serve as models of antonymy for prepositions which can be used as a comparative standard to other languages, besides Croatian and Danish. We thus established a semantic and typological model on which languages can be compared with respect to antonymous relations of functional units, and for this purpose the Danish data was used to elaborate and adjust the standard as devised for Croatian.
Qualitative analysis of semantic properties in these pairs furthermore yields results with regards to the description of various meanings of a single polysemous preposition. This exemplifies the second major point of our results, i.e. to incorporate and use antonymy relations in the description of polysemy. The model we devised uses antonymy relations between prepositions to define and separate different polysemous meanings, and therefore incorporates the two semantic relations (antonymy and polysemy) as complementary relations within the lexical structures of prepositions.
    

4) Future collaboration with host institution (if applicable)

Future collaboration will proceed with the host researcher, prof. Henrik Hovmark in the form of the expansion of current data for Croatian and Danish and the publication of articles in scientific journals. Since the present research is part of a PhD project of the visiting researcher, the work will continue in part in the form of advising for the PhD project itself.
5) Projected publications / articles resulting or to result from the grant (ESF must be acknowledged in publications resulting from the grantee’s work in relation with the grant)
The research will be presented at the 2nd NetWords workshop in September 2013 in Dubrovnik. We also plan to produce papers which we shall submitted to the 5th UK Cognitive Linguistics Conference.  Lancaster University, United Kingdom, 29 - 31 July 2014, and the conference 'Conceptual Structure, Discourse, and Language 2014'  4-6 November 2014 in Santa Barbara, CA, USA.
6) Other comments (if any)

