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Abstract


We present the system MARK-ALISTeR for automatic alignment and search of translation equivalents in large bilingual corpora. In MARK-ALISTeR the  Gale-Church algorithm is chosen as an aligning procedure for parallel texts and the Ted Dunning's method based on likelihood ratios is adopted for searching of translation equivalents. Special attention is paid to the extension of the system for searching exact translation equivalents of words and phrases from legal texts. This implementation is related to BILEDITA #790 and GLOSSER #343 Copernicus'94 Joint Research Projects where a French-Bulgarian Bilingual terminological dictionary was automatically extracted from parallel legal texts. Evaluation of the results of searching translation equivalents is presented. 
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1. Introduction


Large corpora are a well recognised basic resource for linguistic knowledge acquisition. Bilingual parallel corpora facilitate the creation of: (i) parallel concordances; (ii) bilingual dictionaries (especially terminological ones); (iii) other bilingual resources (like phrase correspondences) which can be included in Translation Aid systems, CALL systems, etc.





This presentation describes our software tools for alignment and searching of translation equivalents. First we present our MARK ALISTeR system (Paskaleva and Mihov 1997; Mihov 1997) which was successfully used for alignment of more than 1 million words English-Bulgarian corpora in GLOSSER JRP (Nerbonne and Smit 1993; Nerbonne, Karttunen, Paskaleva, Proszeky and Rooosmaa 1997)  and over 0.5 million words French-Bulgarian corpora in BILEDITA JRP. After that we show some refinements of the techniques for searching translation equivalents which rely on the integration of morphological engines in several natural languages and proper adaptation of existing methods for coincidence location. Finally we present evaluation of the alignment results and the precision of searching translation equivalents. Some ideas for further developments are discussed as well.





2. MARK ALISTeR


The system MARK ALISTeR - MARKing, ALIgning and Searching TRanslation equivalents was developed as a language independent tool for processing of bilingual corpora.  It is an MS Windows application running on all INTEL-based Windows systems after Version 3.1 with an user interface written in DELPHI. 





The classical methods of alignment are: length-based, see (Gale and Church 1993); word-based, see (Kay and Roscheisen 1993; Dagan, Church and Gale 1993) and cognate-based alignment, see (Church 1993).





The length-based alignment  is the most widely applied technique used in different program environments, with resulting correctness of more than 95%. The equalized paragraph structure (i.e. equal  number of paragraph-like units in both texts) is obligatory for this type of alignment. MARK ALISTeR has an integrated length-based sentence alignment procedure.





The basic functions of MARK ALISTeR are:


Marking ( Aligning ( Searching (of translation equivalents).





Different  text formats are allowed for the texts input (in different styles, editors, publishing systems), for instance plain text files (with or without line breaks), WinWord files, files with Ventura markers, SGML marked text (with or without sentence marking).  The correctness of  marking is checked as well.





Sentence boundaries are explicitly set only if they are included in the SGML-markers of the input text. Otherwise the setting of these boundaries is performed automatically by using rules for disambiguation of the delimiting functions of punctuation marks. It is a well-known fact that a fully automatic recognition of sentence boundaries is impossible without  some linguistic data. The incorrectly resolved cases in MARK ALISTeR are edited manually but this human task (even with the most friendly interface) decreases the speed and efficiency. The incorrectly recognized sentence boundaries are the most frequent source of alignment errors.





MARK ALISTeR provides editing of alignment results to assure a proper basis for searching of translation equivalents.





3. Lemmatization


The present version of MARK ALISTeR integrates a morphological module which provides the options for lemmatization. The module itself is language independent and can work with any dictionary prepared in DELAF (Silberztein 1993) format. 





The lemmatization is necessary for identification of the basic forms. In this way, while searching, forms like e.g. gone and went will be considered as members of the paradigm of go. Especially in the case of highly inflectional languages this operation is crusial for adequate searching.





4. Searching for Translation Equivalents


There are two ways to search for translation equivalents in our environment. The first one uses a parallel concordance created for a phrase given by the user. The second one relies on a sophisticated morphological engine combined with specialized statistical methods.





4.1. Parallel Concordance


Parallel concordance is the first possible superstructure above the aligning module. MARK ALISTeR provides a synchronized flow of the parallel concordance which allows the user to monitor all the occurrences of the translation correspondences.  More detailed description of this procedure is given in (Paskaleva and Mihov 1997; Mihov 1997).





4.2. Exact Translation Equivalents of Words and Phrases


This module uses the sentence alignment results -- the index of corresponding segments from source-target text, where each segment consists of up to 2 sentences (after automatic alignment). In addition there are separate indexes of the lemma occurences in source and target texts. The latter are created using our morphological engine which supports now Bulgarian and Russian (English in integration). The Bulgarian morphology is based on the large lexical database (Paskaleva, Simov, Damova and Slavcheva 1993). A grammatical dictionary of more than 60000 lexemes is in final stage of development.





Given a word or phrase WP in language A, initialy the coincidence method by Ted Dunning (Dunning 1993) is applied on both parallel texts simultaneously. The corresponding segments in language B are searched for candidates to be considered as words occuring in the translation of WP. These words are accepted as translation �
 


�





Figure 3: Searching of exact translation equivalents.


�
candidates with length 1. The candidates with length 2 are combined from neighbour candidates with length 1 and so on. The process of construction stops when the length of the candidates exceeds 2k+1, where k is the length of WP. For each candidate, its measure of likelihood ratio is calculated using our original modification of Ted Dunning's approach for monolingual texts. The most probable candidates are offered as translation equivalents. 





Figure 1 illustrates the user windows for visualization of the translation equivalents found with MARK ALISTeR. The user can see simultaneously the two parallel texts (here French-Bulgarian), the extracted translation equivalents and the parallel concordance of the selected translation. Options for editing of the resulting terminological dictionary are provided. The final dictionary version can be exported in RTF format for further processing.





5. Evaluation and Testing


5.1. Parallel Concordance


MARK ALISTeR was tested for the first time on GLOSSER English-Bulgarian Corpora. Three collections of aligned texts, not edited manually were tested (see Table 1). Most of the errors (over 80%) result from a chain reaction triggered by  incorrect sentence boundary settings.








Table.1





Text Type   	       MB   	       Words    	    Segments    	     Error Rate 	


Technical   	      0,67  	        126K    	        3202    	      4,8% 	


Legal       	      0,84  	        119K    	        2891    	      0,86%	


Fiction (1) 	      0,75  	        120K    	        4206    	      2,2%	


Fiction (2) 	      0,44  	         77K    	        2850    	      0,2%	








5.2. Correctness of the extraction of exact translation equivalents


Table 2 presents evaluation of the extraction of translation equivalents of 230 terminological phrases which occure more than 5 times in 0.5 million words French-Bulgarian parallel legal text. The resulting terminological dictionary was one of the BILEDITA JRP end-of-project deliverables.





The most frequent error case (29.6%) - where only part of the exact translation is recognized - is due to the fact that the human translator often splits the translation phrases into different syntactic segments or replaces the exact translation by shorter phrases.�



Table.2





�





5. Further work


To improve the searching of exact translation equivalents we plan development in two directions:


Integration of language-specific local grammars (to provide relevant phrase processing);


More precise tunning of the statistical methods.





The integration of local grammars will be used to improve as well the recognition of the sentence boundaries, which will result to better alignment and consequently to more precise extraction of translation equivalents.
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