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national circuits model of Kazakh and Russian languages morphology

Comb?

The problem of constructing a finite transducer with one state for the two-
level mor
word endings into grammatical characteristics 1s investigated. This problem is
¢udied on the base of Kazakh and Russian languages, which are inflectional
languages. For solution of this problem a trivial Mealy automaton with one state
(combinational circuit) and a multi-valued mapping is used.

The question of morphological analysis is important in natural language pro-
Fessing. Determining of the base finite state approach in morphological analysis
15 a two-level morphology concept proposed by Koskenniemi (1983), implemented
through the use of finite state transducers (FST). In this paper we consider the
possibility of using combinational circuits for two-level morphology of inflectional

iatlaltg;ages. Combinational circuit is a trivial Mealy FST, namely, FST with one

(1) y(t) = fy(x(t)),

Where x(t) - ; .
. the(t))l t Input of Fhe machine, y(t) — output of the machine, t - current time,
it high; put function of the machine. The advantage of combinational circuit
k1, o I())?ed. Essentlally, combinational circuit is a mapping of x(t) onto y(t).

W]ty endings of Kazakh language is necessary for the construction of

j ;Ued Mappings:
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phology of inflectional languages, namely, the direct transtormation of
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Y; - grammatical characteristics of words of target language, g
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Z; - the endings of target language. Al

The steps of machine translation, using combinational circuits in scheme &
translation are described below: 1) Input of this scheme is a sentence of Smmu
natural language. 2) Marking out words in the sentence. 3) Finding part of sm
characteristic for words. 4) Split words into stem and endmg 9) Morphologmﬂ
analysis of words with combinational circuits: "ending’ - "gramiatical charma
teristics”. 6) Translation of the stem from the source langud,ge into the targuk
language. 7) Transfer grammatical characteristics of a source language word into
grammatical characteristics of a target language word. 8) Morphological gener- =
ation of endings for target language words from grammatical characteristics ﬂ
source language words using combinational circuits. 9) Compounding of wmfd
stems of the target language with the endings. 10) Implementation of structm’ﬁ
transters from the source language sentence to the target language sentence. Ont~ -
put of this scheme is a sentence of target natural language. i

T'he mappings of combinational circuits are in the steps 5 and 8 for the Kazakh
and Russian languages pair. These mappings allow getting the correspon
word ending in the target language for each word in the source language. Joir
the stem and the ending in the target language produces the required outpm
word. After that, phrases and sentences of target natural language are produ-~"
by joining words into a sequence.

We study the problem of completeness of the finite transducer’s input for the
analyzed languages. Determination of transducer iput’s completeness for m
phological analysis gives a guarantee that all the words of the analyzed lugu
will be accepted. For agglutinative languages the problem of determining - e
completeness of the set of possible endings is a complex issue. In this a.rtlcle,ff’f”;r
define the completeness of a set of endings in Kazakh language. The pmpf_,
technology is implemented for the Russian-Kazakh machine translation, trans
tion quality assessment performed by the method of BLEU. P
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