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Abstract


MARK ALISTeR  (MARKing, ALIgning and  Searching TRanslation equivalents ) is a system for automatic aligning and searching of translation equivalents in  large bilingual corpora. It  performs sentence alignment of parallel texts using the Gale-Church algorithm. MARK ALISTeR was developed at the Linguistic Modelling Laboratory, Bulgarian Academy of Sciences.   We describe the main characteristics of the system and present our evaluation for different types of texts.








1. Introduction


In the framework of the EC Copernicus BILEDITA and GLOSSER Projects, our laboratory had to provide more than 1 miollion words aligned Bulgarian-French and Bulgarian-English parallel corpora. To fulfill this task we designed and implemented the tool MARK ALISTeR. It was designed to provide the following options:


input files from different formats;


mark the paragraph like text structures in source files;


sentence boundaries recognizing and marking;


aligning of the files on sentence level;


editing of the alignment result;


visualizing of the alignment;


searching for translation equivalents (by creating parallel concordances).


In the following sections we will give a description of the different modules of the system, as well as an evaluation of the alignment results obtained after examination of the aligned corpora.





2. MARK ALISTeR: towards unified processing of parallel texts


The sketch on Fig. 1 gives an illustration of the general scheme of MARK ALISTeR. Below we discuss briefly the system modules, the operations they perform and their output results:


Preparation of the Input Units. MARK ALISTeR loads files of different formats: .txt 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. For  SGML-marked files, MARK ALISTeR filters and cleans up all markers exept those of paragraph-like text units.


Marking as Precounting operation. The automatic marking is important for every corpora processing tool: all input texts, no matter their format, need markers for further counting. Marking Paragraphs: The marking procedure is independent from the alignment; MARK ALISTeR provides marked corpora as intermediate results. (see Fig. 1). Marking Sentences: Sentence boundaries are explicitly set in input texts only if they are included in the SGML-markers (not very frequent case). Otherwise sentence boundaries are automatically recognized by the Counting module using rules for disambiguation of the punctuation marks.  The incorrectly solved cases are left for the Edit-marking module.
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Figure 1: Basic functional modules of MARK ALISTeR.





Counting as Prealigning operation.  To calculate the alignment correspondence, MARK ALISTeR counts: (i) the paragraph-like units; (ii) the sentences in paragraphs; (iii) the characters in sentences.


Alignment -- the kernel operation in MARK ALISTeR. The length-based aligning  is the most widely used technique with resulting correctness of more than 95%.  The method aligns sentences in the paired paragraphs, supposing one-to-one paragraph translation.  The algorithm is constrained by the assumptions that (i) each sentence can be translated into at most two sentences;  and (ii) the difference between the numbers of the sentences in the paired strings should not exceed one.


Editing of Alignment Results. The wrong correspondence of alignment units can be corrected. In Fig. 2 the Edit Align window is shown. The aligning correspondence between source and target sentences appears in the Current alignment field where the  equations can be edited by the user.


Searching for Translation Equivalents. Searching translation equivalents in visualized aligned texts is an extremely helpful operation. The synchronized flow of the two texts allows  to follow all the occurrences of  translation correspondences.  The sentence level of  alignment provides pointers to the sentences in the target text which contain the translation equivalent of a unit chosen by the user. Fig. 3 illustrates the searching for the pattern `jugement*' in French-English parallel corpora. The tool provides the option of searching using extended wildcard patterns.








�embed PBrush Object1 ���





Figure 2: The Edit Align Window: incorect recognition of sentence boundaries with correct alignment.





3. Application of MARK ALISTeR


The system was designed and implemented in Linguistic Modelling Laboratory in order to facilitate our tasks of aligning corpora in GLOSSER #343 COPERNICUS'94 JRP and in BILEDITA #790 COPERNICUS'94 JRP.  


MARK ALISTeR is an MS Windows application running on all INTEL-based Windows systems after Version 3.1 with user interface written in DELPHI. The tool is able to process very large corpora files. The data is not loaded into the memory. Only the visualized dynamicaly loaded. That makes it possible to work efficiently with millions of words volumes.


Using MARK ALISTeR it took about 1 man/month to prepare, mark and align 1 mio. words parallel corpora.





4. Testing and Evaluations


The incorrectly recognized sentence boundaries are the most frequent generator of alignment errors.  Corpora samples from different text collections show the extent to which the alignment correctness depends on the usage of proper linguistic information in the Counting module. Three collections of automatically aligned texts were tested (see Table 1). The types of alignment errors show that:


1. The cases when an alignment segment does not satisfy the constraint of Gale-Church algorithm  are very rare and do not affect substantially the alignment quality;


2. Most of the errors result from a chain reaction: incorrect sentence boundary setting => incorrect counting => increase of the sentence number in the segment => activating algorithmic constraints.
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Figure 3: The result of "Searching translation equivalents".








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%	





These errors can be eliminated through proper linguistic rules used for sentence boundary setting  (lists of specific abbreviations, proper names, etc.).  The tenfold difference in the error rate for Fiction (1) and Fiction (2) is due to the fact that the former is Arthur Conan Doyle's stories collection and the latter is modern prose (Jacky Collins, Paul Erdmann) where the abbreviations like Mr. and Mrs. are much less used.





5. Further development of MARK ALISTeR


MARK ALISTeR is a product open for further development in various directions. Some of the already planned extensions are:


1. The quality of the alignment results will be improved by integration of language specific information for sentence boundaries recognition in the Counting module. 


2. We aim at providing more elaborated user interface for the editing modules.


3. Our plans include integration of monolingual tagging procedures in the current MARK ALISTeR alignment paradigm. This will provide more precise searching procedures and identification of translation equivalents of words and phrases. 


4. At the same time MARK ALISTeR can be developed as a multilingual WWW-application by implementing the user interface as a JAVA Applet.
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