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Abstract 
The paper presents a machine translation system from Czech to related languages, including ‘small’ (minority) languages 
Lower Serbian and Macedonian. Lower Serbian, a West Slavonic language, which is spoken by less than 20,000 people, 
preserves many ancient features, it has supine, dual and some other grammatical forms which disappeared in most Slavonic 
languages. Macedonian is interesting for us in that its typology is quite different from other Slavonic languages (except 
Bulgarian). The paper presents the most important problems encountered during the implementation of the MT system 
Česílko. 

1.    Introduction 
The problem of preservation of the cultural heritage of 
the mankind is very closely related to the problem of 
preservation of minority languages. A complete extinc- 
tion of a language usually also to a large extent means 
the loss of most of the cultural heritage of the people 
speaking that language. The modern era has brought 
both positive and negative aspects into this problem. 
Among the negative ones is definitely the globalization 
bringing a very strong stress on unification, including 
the unification of languages. The more globalized our 
world becomes, the higher the number of people ca- 
pable of expressing themselves in one or more of the 
“big” languages. This is of course also a positive factor 
decreasing the number of mutual misunderstandings 
among the people belonging to different nations. The 
negative effect is the decreasing number of people ca- 
pable of speaking or reading their own (minority) native 
language. 
The positive effects of the modern world are the sci- 
entific and technological achievements which enable to 
preserve to some extent even the extinct languages in 
the form of various kinds of corpora of spoken or writ- 
ten language. This is of course the most obvious effect 
of natural language technology, but not the only one. 
In this paper we would like to show how a very simple 
machine translation system can help both to preserve 
the cultural heritage of a minority language by trans- 
lating into some “bigger”' language and to increase the 
number of translations in the opposite direction thus 
increasing the number of texts available in the partic- 
ular minority language. 
Democratic governments usually care about the minor- 
ity languages, but in many cases a minority language 
is at the same time much less similar to a majority 
language than to a language spoken in a neighboring 
country. The MT from the similar language definitely 

can complement all other efforts preserving the minor- 
ity language. This paper describes a particular case of 
a Lower Sorbian, a minority language spoken in Ger- 
many in the area around Cottbus. Lower Sorbian (and 
its neighbor Upper Sorbian) are Slavonic languages, ty- 
pologically very different from the majority language, 
German, but very closely related to the languages spo- 
ken in a close geographical proximity, to Czech and 
Polish. Our paper presents an enrichment of an exist- 
ing multilingual MT system to exploit the proximity 
of related languages for Lower Sorbian. The system 
is not new — it, already exists for several language 
pairs (Czech-Slovak, Czech-Polish, Czech-Lithuanian), 
cf. (Hajič et al., 2003), and this paper describes the 
modifications of the original system allowing to insert 
a new module. 

2.    Česilko — a multilingual MT 
system for related languages 

The system Česílko has been developed as an answer to 
a growing need of translation and localization from one 
source language to many target languages. It is quite 
clear that the independent translation or localization 
of the same document into several typologically sim- 
ilar target languages is a waste of effort and money. 
Our solution proposes to use one language from the 
target group as a pivot and to perform the translation 
through this language. It is quite true that applying 
the pivot language approach has a serious drawback — 
the translation quality, which needs to be very high, 
may deteriorate in this two-step process. A negligible 
shift of the meaning during the translation into a pivot, 
language may be amplified by a subsequent translation 
from the pivot language to the actual target language. 
We focus on the ‘second step’ in the paper. 
In order to overcome these problems we have suggested 
an approach combining the human-made translation 
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from the source language into a pivot language with 
a machine translation between a pivot and a (closely 
related) target language. The reviewer of the target 
language text may then review the translation against 
the original source language text and he thus can elim- 
inate any problem caused by the translation from the 
source into the pivot language. 
The system consists of the following steps: 

1. Morphological analysis of Czech 

2. Morphological disambiguation of Czech by means 
of a stochastic tagger 

3. Search in the domain-related bilingual glossaries 

4. Search in the general bilingual dictionary 

5. Morphological synthesis of the target language 

The need to account for phenomena which cannot be 
handled by this very simple architecture led us to the 
inclusion of a additional modules: a shallow parsing 
module for Czech for some of the language pairs which 
directly follows the morphological disambiguation of 
Czech (Homola and Rimkutě, 2003), and a named en- 
tity (NE) recognition module (Homola and Piskorski, 
2004). 

3.    Extending the system to new target 
languages 

In this section, we describe the most, significant prob- 
lems encountered while adapting the system to new 
target, languages — Lower Sorbian and Macedonian. 
The adaptation itself included, first of all, the creation 
of a bilingual glossary (with Czech as source language) 
and the implementation of syntactic and morphologi- 
cal synthesis. The most interesting part has been the 
modification of transfer. There are about twenty quite 
complex transfer rules that had to be rewritten accord- 
ing to the grammar of the target language to guarantee 
correct phrase structure and constituent order. 

3.1.    MT problems encountered with Lower 
Sorbian 

Sorbian is a West Slavonic minority language spoken in 
Lusatia in Germany. It splits into many dialects which 
differ significantly from each other. Two written stan- 
dards are used in the present, Upper Sorbian in Sax- 
onia and Lower Sorbian in Brandenburgia. We have 
chosen Lower Sorbian for our experiments, mainly be- 
cause there exists a morphological tool capable of gen- 
erating inflected forms from many lemmas obtained as 
a result of the translation process.1 

Both morphology and syntax of Lower Sorbian are very 
similar to Czech, nevertheless the grammar of Lower 
Sorbian is more complicated than the Czech one since 
Lower Sorbian is more conservative.2 In the following 

1 We are very grateful to Gerat Nagora and Georg Müller 
who allowed us to use there morphology tool based on 
(Starosta, 1999). 

2The transfer is based mostly on (Janaš, 1976). 

text we describe some aspects of Lower Sorbian which 
are important with respect to MT from Czech. 

• Lower Sorbian has dual, a special number used in- 
stead of plural for the amount 2, e.g. dub (1), duba 
(2), duby (more than 2) “oak(s)”.  We ignore this 
number because the number of persons or objects 
can only be decided with a proper understanding 
of the context.  This may result in an translation 
error although the sentence as such is grammati- 
cal, but such a strategy is unavoidable if we want 
to keep the whole system as simple as possible. 

• The supine is another grammatical form which is 
not present in Czech.   It is an infinite verb form 
used to express a goal or decisions,  usually to- 
gether with a verb of movement, e.g., źi spat “go 
to sleep” (cf. the infinitive form spaś). 

• The system of tenses is richer in Lower Sorbian. 
Whereas Czech only uses one periphrastic past 
form, Lower Sorbian also has synthetic past forms, 
aorist and imperfect. Nevertheless these forms are 
rarely used in contemporary texts, i.e., one can use 
the periphrastic form to translate past tense. 

• Lower Sorbian does not drop the auxiliary verb 
byś in the third person of the past form (cf. Czech 
převzala “took over” vs.   Lower Sorbian jo pśi- 
wzeła).   We ignore this difference in the current 
version of the system, since the participle forms 
are the same for all persons, therefore the shallow 
parser does not deliver the information about the 
person at all (in a full parse, the subject would 
contain the missing information; nevertheless the 
subject can be dropped as well, so the person may 
remain underspecified). 

• The   passive   is  constructed   differently   in   some 
cases.  There is the specific bu-pattern (e.g., dom 
bu natwarjony “the house has been built”) and the 
colloquial wordowaś (e.g., dom worduje twarjony 
“the house is being built”), whereas Czech only 
has one equivalent with  být “to be”.    Moreover, 
the reflexive passive is used more often (e.g., dr- 
jewo se wót nana rubjo “the tree is being cut by 
the father”). We use the reflexive pattern if there 
are more possibilities.  The agent is expressed by 
a prepositional phrase with wót “from”, whereas 
Czech uses the instrumental case. 

One of the important things which really may substan- 
tially decrease the quality of output provided by our 
system is the word order. Due to the typological sim- 
ilarity of both languages and the fact that both Czech 
and Lower Sorbian use the word order to express topic- 
focus distribution, we can preserve the word order of 
the source (Czech) text. 

3.2.    MT problems encountered with 
Macedonian 

Macedonian is a South Slavonic language spoken in 
the Republic of Macedonia and by national minori- 
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                target language accuracy 
English 30% 
Slovak 90% 
Polish 71.4% 
Lithuanian (P) 87.6% 
Lower Sorbian (P) 93% 

Table 1: Evaluation of implemented target languages 

6.    Conclusions 
Machine translation might become a very important, 
tool for increasing the amount of texts available in mi- 
nority languages. Although the work described in this 
paper has reached only an experimental stage for some 
of the language pairs mentioned in the paper, we be- 
lieve that the experiments we have completed show the 
advantage of exploiting the language similarity among 
“smaller” languages may result in an good quality of 
the translation. Our paper shows that a thorough in- 
vestigation of linguistic phenomena having a negative 
influence on the MT quality between two similar lan- 
guages and the application of relatively simple but ade- 
quate means reflecting those phenomena is a relatively 
effective way how to add new language pairs to an ex- 
isting simple MT system. 
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