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THE IMPLEMENTATION OF THE PATTERN-BASED
MACHINE TRANSLATION TECHNIQUE
FOR THE POLISH LANGUAGE

The high-quality machine translation between natural languages has for a long time
been an unattainable dream for many computer scientists involved in this fascinating
and interdisciplinary field of the application of computers. The developed quite recently
case-based machine translation technique seems to be a serious alternative to the other
existing automatic translation methods. In the paper the implementation of the case-
based machine translation technique for the development of a system, which would be
able to translate an unrestricted foreign texts into Polish is proposed. The new appro-
ach to the case-based machine translation technique that takes into account the peculia-
rity of the Polish grammar is proposed. This new approach was called by thjs author
the pattern-based machine translation techniques because it is based on translation
patterns that imply the rules of the grammar of the Polish language. The obtained pri-
mary results of the translation experiments conducted for several different languages
seem to be very promising and this author believes that they are a step made in the right
direction towards a construction of a fully-automatic high-quality machine translation
system for translation of unrestricted texts into the Polish language,

1. INTRODUCTION

Machine translation is a science about writing computer programs that are able to
translate in a fully automatic way between natural languages, €.g. between Spanish and
Korean [1]. Machine translation was invented by an American Warren Weaver, who on
the 15th of July 1949 sent his famous memorandum to Rockefeller Foundation with
which he started the scientific research in the field [2]. The first research group was
constituted on the MIT in 1952. The first public demo of an operating machine
translation system took place in New York on the 7th January 1954 [8]. During this
gemlo the machine translation system translated 49 simple sentences from Russian into

nglish,
But, after over 50 year of intensive scientific research machine translation is still far
away from its satisfactory solution [4]. .
Is paper describes the implementation of the case-based machine translation
technique for the Polish language. At present the case-based machine translation seems
t be a very serious alternative to the other translation methods existing so far, and the
Tesults obtained by the usage of this technique are generally better (especially for
general language) than these of other, e.g. interlingua or transfer approaches.

he paper is organized as follows. In Section 2 it is explained why the automation of the
Process of translation between natural languages is such a hard task. In Section 3 this
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author’s proposition of implementation the case-based machine translation technique for
the Polish language is described in detail. In Section 4 the clue ideas of pattern-baseq
translation approach are presented. The paper is concluded in Section 5.

2. WHY AUTOMATION OF TRANSLATION ISA HARD TASK"

There are many reasons why machine translation is so extremely dxfﬁcult One of them
is the ambiguity of natural language. The ambiguity can manifest on the word leve]
(words can have many different equivalents in the target language), syntactic level (the
syntactic analysis of a given sentence can be performed in many different ways) and
semantic level (the whole sentence can be understood in many different ways).
A very good example of lexical ambiguity is an English word “case” which can have
many potential Polish equivalents depending on its context:
1. wypadek, 2. przypadek chorobowy, 3. sprawa sadowa, 4. argumenty przemawiajace
za czyms, 5. przypadek gramatyczny, 6. stan, 7. sytuacja, 8. warunki, 9. skrzynia, 10,
paka, 11. pudetko, 12. szkatutka, 13. futeral, 14. etui, 15. kasetka, 16. koperta zegarka,
17. okno inspektowe, 18. gablotka, 19. torebka nasienna, 20. neseser, 21. pokrowiec, 22,
papierosnica
Which one of these 22 possible equivalents should the machine translation system
choose in order to produce the correct translation? And how can one automate the
inference processes that are necessary for achieving this goal? These, although not
beyond any reach and cognition, are still open questions of machine translation smence
A good example of syntactic ambiguity is the following sentence:

I see a man in a park with a telescope.
Should the phrase “with a telescope” be connected with a noun “a man”, with a noun “
park” or with the verb “to see™? Depending on these alternative possibilities one can
obtain three different Polish translations of this English sentence:

Widze w parku czlowieka z teleskopem.

Widze cziowieka w parku, w ktérym jest teleskop.
Widze cziowieka w parku za pomocq teleskopu.

Ambiguity of the natural language can also manifest on the highest semantic level ofa
sentence. One of possible examples is the following sentence:

Cleaning fluids can be very expensive.
Reading such sentence and knowing nothing about the fluids mentioned and the process
of cleaning one can not even understand this sentence (i.e., what is really expensive the
cleaning process or the fluids itself?). Thus even a human translator would not know
which of the Polish translation is the correct one and which one to choose: oo

Czyszczenie plyndw moze byé bardzo drogie.
Plyny czyszczqce mogq byé bardzo drogie.

The other reason of fundamental difficulties with translation process are the differences
between the grammar systems of source and target languages. Also very important are
differences in the vocabularies of source and target languages, where it is often difficult
to find the exact equivalents of source words. Last but not least, is that many elements
of the source text must be translated in an idiomatic way.
A several year ago case-based or example-based machine translation technique emerged
as a very serious alternative to other methods used so far for the automating of
translation process [3], [5], [6], [7].

104 : ‘ AUTOMATION 2003



The main idea of CBMT (Case-Base Machine Translation) is as follows. Let it be given
any bilingual text. For example the following English text: ‘
There are certain themes of which the interest is all-absorbing, but which are too
entirely horrible for the purposes of legitimate fiction. These the mere romanticist must
eschew, if he do not wish to offend, or to disgust. They are with propriety handled only
when the severity and majesty of truth sanctify and sustain them.

and Polish text:

Istniejq pewne temaly przejmujqce do glebi, wszelako nazbyt okropne, izby mogly staé
sig przedmiotem rzetelnej literatury powiesciowej. Rzetelni pisarze muszq ich unikaé,
Jesli nie chcq wywola¢ zgorszenia lub niesmaku. Godzi sig je podejmowad tylko w ta-
kich razach, gdy uswigca je i usprawiedliwia surowe dostojeristwo prawdy.

The upper text is the beginning of the story by Edgar Allan Poe entitled “The Premature
Burial” and the lower one is its Polish translation made by a prominent Polish translator
Stanistaw Wyrzykowski.
In this bilingual text the English phrase “they are with proprietary handled” was
translated into Polish by a human professional translator as “godzi si¢ je podejmowaé”.
So the idea of the CBMT is such that, while translating any other English text into
Polish, if the English phrase “they are with proprietary handled” appears anywhere in
the translated text once again and it will be substituted the same way as it had been done
before by a human translator, i.e. it will be substituted by “godzi sig¢ je podejmowa¢” ,
the translation obtained in such a manner should be still correct.
Of course, there is no certainty that the translation obtained by the use of the CBMT
will be always and under any circumstances correct. The main reason for this is a
hatural language ambiguity, which is a permanent feature of any human language. Even
translations of whole sentences.can be totally different, depending on the context in
which these sentences are used. A good example for this is a Dutch sentence:
i Als ik in Amsterdam werkte kopte ik en auto.

This sentence can be translated into English as:

If I worked in Amsterdam I would buy a car.
or as:

When I worked in Amsterdam I bought a car.
Everything depends on the broader context, in which the sentence is used. So, one can
see that the CBMT is not always able to return a correct translation, but the probability
that the translation will be correct is still very high, and generally the quality of a text
translated with the use of the CBMT is much higher than one obtained with the use of
other, ©.8. transfer or interlingua, methods [9].

3. THE IMPLEMENTATION OF CBMT FOR POLISH

The Polish language, which belongs to the group of Slavonic languages posses a quite
Cnglex grammar. The main feature of Polish is its flexion nature, which makes lear-
Ning it Extremely difficult for foreigner. In the Polish grammar there can be found such
Phenomeng as declination of nouns (there are 6 cases) and conjugation of verbs. Also
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there are singular and plural forms of words and 3 genders (masculine, feminine and
neutral). ,

These phenomena make the direct usage of the CBMT for Polish language difficult ang
non-effective. In order to implement the CBMT for the Polish language this translatio
technique must be modified thoroughly. This author proposed such modification, which
takes into account the peculiarities of the Polish grammar and that allows for it affective
implementation for the purpose of translating into Polish from the most of Wes
European languages.

In the system developed by this author there exist 3 different types of translatioy
examples, which are further called translation pattern. The whole translation method o
using translation patterns was called by this author the Pattern-Based Machin
Translation (PBMT). The way in which the translation patterns are translated into Polish
depends on the actual value of 3 attributes: <case>, <number>, and <gender>, :

The first type of translation pattern is the so called the declination-type translation pat-
tern, which has the following form:

“source language phrase” <case>

“translation into target language for <case>=1"

“translation into target language for <case>=2"

“translation into target language for <case>=3"

“translation into target language for <case>=4"

“translation into target language for <case>=5"

ik |WwWir|—

“translation into target language for <case>=6"

< case > =x;
<number > =y;
< gender > = z;

The second type of translation pattern is the conjugation-type translation pattern: |

“source language text” < number > < gender >

"translation into target language for | 1 ) 1
<number>=1 and <gender>=1"

“translation into target language for | 1 2
<number>=1] and <gender>=2"

“translation into target language for | 1 3
<number>=1 and <gender>=3"

“translation into target language for | 2 1
<number>=2 and <gender>=1"

“translation into target language for |2 2
<number>=2 and <gender>=2" b

“translation into target language for |2 3
<number>=2 and <gender>=3"

< case > =X;
< number > =y;
< gender > = z;
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The third type of translation pattern is the non-flexion-type trénslation pattern:

“gource language text”

“ranslation into target language”

< case > =X,
<number > =Yy,
< gender > =z;

As one can see each of the translation patterns has in its bottom the optional information _
about the values that must be assigned to <case>, <number>, and <gender> attributes,
so as the grammatical relations in Polish text between subject, verb, and object should
be preserved. However, this part of the translation pattern is optional, i.e. not all the
attributes must be assigned values in every translation pattern. In some special cases no
attributes can be assigned values at all. The <case> attribute can be assigned values
from 1 to 6 (depending on the grammatical case). The attribute <number> is assigned
value 1 for singular or 2 for plural. And the attribute <gender> is assigned value 1 for
masculine, 2 for feminine, or 3 for neutral.

The manner in which the machine translation system proposed by this author operates
will be describe thoroughly in the next paragraph. .

4. PATTERN-BASED MACHINE TRANSLATION TECHNIQUE

The way in which the system proposed by this author operates is illustrated on the
following example. Let it be given the following sentence [8]. The aim of the pattern-
based machine translation system is to translate this sentence into Polish:

Weaver's memorandum brought to the attention of a wide circle the possibilities of a
hew and exciting application of the computers whose potentialities were being
discovered and proclaimed with enthusiasm and optimism at this time.

First at the beginning 'of a new sentence, which is to be translated the value of the
attril?ute <case> is always set to 1, because the subject in Polish is always in a .
nominative case.

The translation patterns are taken from the database in the following manner:

1) the declination-type translation pattern
Weaver's memorandum < case >
Wezwanie Weavera
Wezwania Weavera
Wezwaniu Weavera
Wezwanie Weavera
Wezwaniem Weavera -
Wezwaniu Weavera
<number > = 1;

Sgender > =3;

NN BT N =
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2) the conjugation-type translation patterﬁ

brought to the attention of a wide
circle

< number >

< gender >

zwrécil uwage szerszych kregéw na

zwrécila uwage szerszych kregéw
na

N | —

zwrécito uwage szerszych kregow
na

zwrécili uwage szerszych kregdw
na

zwrécily uwage szerszych kregow
na

zwrécity uwage szerszych kregéw
na

< case > =4,

3) the declination-type translation pattern

the possibilities

< case >

mozliwosci

mozliwosci

mozliwoéciom

mozliwosci

mozliwo$ciami

mozliwosciach

NN -

<number > = 2;
< gender >=3;

4) the non-flexion-type translation pattern

of

<case>=2;

(In this translation pattern the only English word “of” is not translated at all, because it
has not its direct equivalent in Polish. Here, only the value of the attribute <case> is set -

to2.)

5) the declination-type translation pattern

a new and exciting application

< case >

nowe i ekscytujace zastosowanie

nowegpo i ekscytujacego zastosowania

nowemu i ekscytujacemu zastosowaniu

nowe i ekscytujace zastosowanie

nowym i ekscytujacym zastosowaniem

nowym i ekscytujacym zastosowaniu

AP [W[N|—

<number > = 1;
< gender > = 3;
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6) the non-flexion-type translation pattern
of

<case>=2;

7) the declination-type translation pattern

the computers < case >
komputery
komputeréw
komputerom
komputery
komputerami _
komputerach ) 7 ]
<number > =2;

< gender > = 3;

8) the conjugation-type translation pattern
whose potentialities < number > < gender >

Naibiuw{—

ktérego mozliwosci 1 1
ktérej mozliwosc; 1 2
ktérego mozliwosci 1 3
ktérych mozliwosc; 12 1
ktérych mozliwosc; 2 2
ktérych mozliwosc; 2 3
<number > = 2;
<gender>=3;
Fgender >
1
2
3
1
2
3
Sesia AUTOMATYZACJA, ROBOTYZACJA, MONITORGWANIE 109

.




CEnTE e

e e m———

11) the declination-type translation pattern

enthusiasm < case >

entuzjazm

entuzjazmu

entuzjazmowi

entuzjazm

entuzjazmem

| BWIN|—

entuzjazmie

<number>=1;

L1

< gender >=1;

12) the non-flexion-type translation pattern

and

i

13) the declination-type translation pattern

optimism < case >

optymizm

optymizmu

optymizmowi

optymizm

optymizmem

AN R RO =

optymiZmie

< number > = 1;
< gender >=1;

14) the non-flexion-type translation pattern

at this time -

W OWym czasie

After putting all above translation patterns together the Polish translation of the Enghsh
sentence takes the following form: .

Wezwanie Weavera zwrécito uwage szerszych kregéw na mozliwosci nowego i ekscytu-
Jjacego zastosowania komputerow ktorych mozliwosci zostaly odkryte i ogloszone z en-
tuzjazmem i optymizmem w awym czasie.

It must be noticed that the obtained Polish translation is totally correct from ‘the
syntactic point of view. It is also the exact translation of the original English sentence.
And last but not least, the Polish translation sounds very natural for its reader,
resembling the effect of the work of a human translator. In fact, it would be rather hard

to say with a certainty that this translation is only a product made by a dehumanized
machine.
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5. CONCLUSIONS

Machine translation has now more than 50 years long hlstory of sc1ent1ﬁc investigation,

put the full-automatic high-quality machine translation system is still the Holy Grail of
scientific research that maybe will never be found [4]. So, maybe the computers will
never eliminate the necessity of employment of the human translator, but the scientist
still try to approach as far as possible to the ideal solution in which the high-quality
wranslation of text of a general language can be obtained automatically by the use of a
personal computer. .

In the earliet epoch of machine translation research it was taken for certain that the deep
syntactic and semantic analysis of the text being translated is absolutely necessary if one
wants to obtain a perfect translation of the source text. The proposed several years ago
example (or case) based machine translation technique revealed that high- -quality
automatic translation is possible without the complex semantic and syntactic analysis of
the translated text [9].

The case-based machine translation technique has never been implemented for the
Polish languages. This author’s investigation has revealed that the direct
implementation of this technique for a Slavonic language such as Polish would be
difficult and probably wouldn’t bring the desired effects. So, this author modified the
case-based machine translation technique a little, which allowed for its implementation
for the Polish languages. The modified case-based machine translation technique was
called by this author the pattern-based machine translation, because the clue of this
translation method are translation patterns that allow for taking into account the flexion
nature of the Polish language.

This author has experimented with several languages. First experiments were conducted
for other Slavonic languages, which have similar grammatical structure to Polish. The
experimental machine translation systems were created for such Slavonic languages as:
Russian, Ukrainian, Czech, Slovakian and Croatian. Further experiments were
conducted for such West-European languages as: English, German, Dutch, Swedish,
Norwegian, Danish, French, Italian, Spanish and Portuguese. This author has also
experimented with Greek and Arabic languages. In all case a quite big databases of
translation patterns were developed and the obtained primary results look very
promising, showing that the proposed by this author pattern-based machine translation
technique can lead to the construction of a high-quality machine translation system that
would be able to translate from many different languages into the Polish language.
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