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Abstract:

We describe the linguistic background of
a Czech-to-Russian MT system, stressing its
features resulting from the c¢losed related-
ness of the two languages, above all the pos-—
sibility of a minimization of the transfer.
Related 1linguistic problems are analyzed
within the MT project, as well as in the
perspective of contrastive linguistics.

1. The system of Czech-to-Russian MT
system called RUSLAN is conceived ‘uvimilarly
as all linguistically based MT systems) as a
modular system consisting (in brief) of a
source language parser, a tranfer and a syn-—
thesis of the target language. The task is to
translate texts from the domain of computers,
in particular manuals of operating systems.
Since in RUSLAN the source language is close-
ly genetically related to the target one,
some of the modules of the system could have
been considerably simplified, not leaving out
of consideration the theoretical linguistic
framework on which the system is based (de-
pendency and stratificational approach). The
simplifications concern, first of all, the
transfer phase, so that the system cannot be
understood as including a complete transfer.

?2. The effort towards a maximally effec-
tive procedure has also resulted in simplifi-
cations in the parser. This was made possible
i.a. by the similarity of cases of syntactic
ambiguity in the source and the target lan-
guage. For example, with sequences of the
type Verb Noun,y Noun, ... Noun;, where each
Nounj stands for a nominal or a prepositional
group serving as a free modifier, the surface
order can generally be preserved, which fact
makes unnecessary a detailed identification
whether any of the Noun. s modifies the Verb
or one of the preceding Nouns., Thils can be
illustrated by the output Russian sentence
"Vo vremja svoej raboty programma moZet po-
trebovat’ tak¥e pomo¥&  sistemy pri obrabotke
fajlov dannych." (Lit. "In course of-its work
program can need also help of-system in pro-~
cessing of-files of-data."), where the group

"pri obrabotke ...'" can be analyzed (in both
languages) as modifying the verb "potrebovat™
or the nouns "pomo¥d " or "sistemy". If the

order of the nominal groups 1s preserved, the
translation also preserves the structural
ambiguity of the original. Also nominaliza-
tions .can be translated independently of

their underlying structure (e.g., "Indeksno-
posledovatelnyje fajly neobchodimo do obra=-
botki preobrazovat." ~ 1it. "Index-sequential
files have-~to--be before processing transfor-
med.", or "Programmy, napisannye na jazyke

Assembler v ramkach predyduféej versii, ne-
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obchodimo snova translirovat’." - 1it. "Pro-
grams written in language Assembler in frame-
work—of preceding version have-to-be again
compiled.").

Such an approach made it possible, at
first, to minimize the transfer phase in the
design of the project, and then, in the pro-
cess of realization, the articulation of
transfer operations into the parser and the
synthesis, which may lead to an impression
that RUSLAN works completely without
transfer, i.e., as a direct binary MI system.
In principle, it can be sald that the minimi-
zation of the transfer reflects the empirical
fact that the two languages have a lot of
common features,

3. A great role 1s played in RUSLAN by
the lexicon. The lexical entry contains maxi-
mum of information, which is then projected
to the syntactic rules; only the most general
behaviour of words is rendered purely by
means of syntax.

The rules of choice of lexical equiva-
lents include different types of informatilon.
Along with the data on parts of speech and
morphemics, semantic features are listed, and
(esp. with verbs) also the valency (subcate-
gorization) frame; the valency slots are ac-
companied by information on their Czech mor-
phemic form as well as that of the corres-
ponding Russian items (as an example of their
discrepancy might serve the pair "uZivat
ndcolacc.)" vs. "polzovatsja Sem(instr.)" -
"to use stg." ). Where pasivization is possi-
ble, it 18 indicated which of the slots
(mostly, but not always expressed by accusa-
tive) 1s selected as the passive surface sub-
ject , expressed then by nominative., With each
of the slots, the semantic features required
or exciuded for the filler of that slot are
indicated. These features help to identify
the fillers, especially in cases of ambigui-
ty, e.g. in Czech "V§stupni zalizeni nastavi
¥adkovani na po¥adovanou hodnotu." (lit.
"Qutput device sets line-spacing at required
value."), the verb "nastavit" ("set") has the
following valency frame: Actor (nom/nom,
+Human ,+Device), Objective (acoe/ascc ,+Con-
cr ,+Result-of-process ,~Human) , where  + de-
notes semantic features such that at least
one of them has to be present with the filler
of the respective slot, '~  denotes semantic
features excluded with the filler, and bold-
print denotes Czech/Russian morphological
forms. In this way, the ambiguity of morphe-
mic case with "Fadkovéni" and "zaifizeni' (in
both cases between nom and acc) can be solved
on the basis of semantic features of the two
nouns,

3.1 The choice of the Russian equivalents
for Czech lexical units should reflect also
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structural differences between the two lan-
puages. These differences concern also syn-
tactic patserns; al least the following cases
ghould be disgtinguished:

a. AdJ Ad) Noun -2 Adj Noun
ex.: davovy Pidiel pFikaz
-2 upravl jajusdéilj operator
1it.: data control comand
-% control operator
b. Noun - AdJ Noun
ex,: poditad -v» vydislitelnaja mafina
1it.: computer «& computing machine
¢. Verb - Verb Noun -
ex.: zkompilovat ~% vsulidestvit’ kompil jaciju

1it.:to compile - to carry out compilation

d. Noun -~ Noun Noun
ex.: potatek - todka peresedeni ja
1it.: beginning —» point of-intersection
¢. Adj Adj Noun ~w Noun Noun Adj Noun
ex.: vy3hi programovaci Jazyk
~% Jazyk programmirovani ja vysSego urovnjs
lit.s higher programming language

~3  language of-programming of-hlgher level

Cicarly, some types are easier to ilmplement
than the olhers, which depends on the comple-
xity of the respective Czech and Russian con-
structions. For simplification of some cases
of the type d., where the Russian equivalent
includes a modifying noun in a fikxed morphe-
mic form, thip is treated as an uninflected
word, the syntactic relation of which 1is
established already in the dictionary.

3.2 Due to the closeness of the languages,
a useful ingredient can be seen 1n the idea
of a transducing dictlonary proposed and ela-~
borated 1in +the Bnglish-to-Czech MWT gystem
(¢f. Kirschner ,82). The transducing dictiona-
+y , based on algorithmic handling of the re-—
gulae productive international affixes (with
exceptions listed in the main dictionary)
and of the orthographic and similar differen-
ces, can be illustrated by the following

a. with the suffixes -A% (montas ,"assembly"),
~ht (agreght ,"aggregate™), —ent (koeficient,
Mgoefficlent"), -ura (kubatura,"ecubic vo-
lume"), and the lexical components of Greek
or Latin o»lgin, such as —graf, -skop (kar-
diograf ,"cardiograph' ,elektroskop,"electro-
gscope™), the Russian equivalents differ at
most in detaills

b. with other suffixes of international use,
the Russian equivalents correspond in a sys-
tematic way to the Czech ones, as with
cista/-ist, -ie/-ija, —ismus/-izm,

¢, to a certain degree also words of Slavo-
nic origin can be handled by a procedure
based on correspondences with regular segment
pairs such as h/g, #/r, Traf/Torol (where T
wbands for an occlusive: kratky/korotki]
"ghort"); such pairs as "hrad" ("caslle') vs.
"eorod” ("town"), wherec the lexical semantics
differs, have to be listed in the lexicon.

d. whenever a word has not been identified in
the main dictionary and cannot be treated by
the procedures of the types a.,b.,c., at
least transliteration and some of the elemen-—
tary correspondences ave carried out, so that
if o.g. "pieplnéni? ("overloading') or "dis-

keta" ("floppy disc") were not found in the
dictionary, they would be transduced as "pe-
repolnenie" (correctly) and “"disketa" (in-
stead of "gibkij disk"), respectively.

This procedure, and a set of similar
fall-soft rules for syntax, should ensure
that the oulput be basically understandadble.

., The procedures of syntaclic analysis
and gynthesis are based on lexical informat-
ion, including the valency frames. Certain
difficulties arise when filling the slots of
obligatory adverbials (see Panevovd ,80) with
which the forms of a given adverbial type are
variable, e.g. "vratit se kam" ("io return
somewhere"): '"napravo” ("to the right", ad-
verb), "k problému™ ("to the problem", prepo-
sition "k" + dative), "do bytu" ("into the
flat", preposition "do" + accusative) etec.
Such cases are handled by the parscr together
with free adverbials, only it wmust be ensured
that +the obligatory modifier is identified
(in a case of ellipsis, it 1s necessary 1o
take into account the preceding sentence,
although often the Czech deletion goes in
parallel with that in the corresponding RHus-
sian sentence).

4.1 One of the relevant differences be-
tween Czech and Russian syntax concerns sent-
ences with the Czech 18t person plural cor-
responding to the Russlian reflexive forms,
e.8. Czech M"Algoritmus rozmistovéni blokt
popisujeme v 84sti 6" vs. Russian "Alporiim
razmefdeni ja blokov opisyvaetsja v razdele £V
("The algorithm of dislocation of blocks is
described in Sect. 6")., Often a wmodal ex-
pression 1is present: "Nazvy programb mdZeme
najit v knihovneé' vs. Russian “Nazvanija pro-
gramm mo¥no najti v biblioteke" ("The titles
of the programs can be found in the 1libra-
ry"). The linguistic rules underlying the
practical solution of these problems can have
the following form:

Nouna Verb1stP1 s I.‘Iounnom Verb ..y

ce

(Nounacc) Verbmodal,ﬂstPl Verbinf

Modal Verb.

-5 (Noun ) int

nom

("Modal" stands here for such expressions as
"mo¥no" ("possible"), 'nado" ("necessary");
parentheses “(7,") denote the fact that the
Objective is not always obligatory.

4.2 In some cases the ambiguity of a Cszech
gentence corresponds to a similar ambigulty
in Russian. In other cases the ambiguily in
the two languages is not in such accordance.
This is illustrated by the following:

a. Czech:

V 1été probdhlo jedndni o nové varianté
Russgian:

Letom proslo soveidanije o novom variante 05,

(In summer, the negotiations on the new va-

riant of 0S5 took place.)

b. Czech:

Russian: T
Letom soved&anie proflo vo vremja kardikul.
(In summer, the negotilations took place

during vacations.)

0y



The preposition "o" with locative in Czech is
kept also in Russian or, with nouns having
the feature Time, translated as '"vo vremja"
with genitive.

Differences in prepositional construct-
ions are found also with the following pairs:

¢. Czech:

Prace na programu pokraduji i v tomto roce.
Russian:

Raboty nad programmoj prodolifajutsja i v ftom

godu.

(The works on the program continue also this

year.)

d. Czech:

Prace na fakult@ pokraduji i v tomto roce.
Russian:

Raboty na fakultete prodoliajutsja i v é&tom

godu.

(The works at the faculty continue also this

year.)

These examples cannot be fully accounted for
by means of lexical information, neither can
they be included into the general scheme of
syntactic rules. It is necessary to have a
list of such differences.

4.3 In translating Czech subordinate
clauses introduced by such conjunctions as
"zdat ,M-1i" ("whether"), "jestliZe" (Uifny,
"kdyz" ("when"), "dokud" ("til1"), "dokud ne"
("until"), ‘“pokud" ("as long as"), some of
which are ambiguous, the text can be treated
as relatively homogenous. The functioning of
a clause introduced by "zda'" or "-1i'" as a
subject can be identified on the basis of the
valency of the verb in superordinated clause,
where it is marked whether the verb may take
a subordinated clause as its Actor or Objec-—
tive. In the other cases, suitable or at
least acceptable translations of the conjunc~-
tions are as follows: Czech "zda","-1i","po-
kud" ,"jestli¥e" as Russian "esli"; Czech "do-
kud" ,"dokud ne" as Russian "poka","poka ne',
Czech "kdyZ" as Pussian "kogda".

It follows that while it is necessary
to work to a certain degreewith the under-
lying structure, in the majority of cases the
equivalent can be chosen Jjust in accordance
with the conjunctions themselves.

4.4 The Czech verb "byt" ("to be") has

several Russian equivalents: the copula
"hyt" , verbs "est™, "javljatsja", "nachodit-
sja", "imetsja". The selection of the equiva-

lent depends on the syntactic context: if the
nominal predicate in Czech is in instrumental
case , then a form of the verb "javljatsja" is
preferred; if a local adverbial is present,
then the translation '"nachodit’sja'" is at pla-
ce, otherwise the appropriate form of the
copula is chosen; 0f course, another point
concerns the translation of "byt" within
idioms ("byt' v porjadke', but "imetsja v ras—
porjaZenii"),

4.5 The surface behaviour of negation is
not the same in Czech and in Russian: in
Czech, even partial negation is often expres-
sed as a prefix of the verb, which gives rise
to an ambiguity absent in Russian, where this
distinction 1is always transparent. Some of
the examples from our texts are:
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a. Czech:
To ani systém piesné nevi.

Russian:
fitogo dase sistema todno ne znaet.

(This even the system does not know exactly.)
b. Czech:
Tabulka neni uwloZena na pevném mistsd v
pamé&ti .

Russian:

Tablica pomefiaetsja ne na postojannom meste
v pamjati.

(The matrix is not placed in a fixed position
in the storage.)

4.6 Ve assume that the surface order is
substantially the same in the two languages;
the differences concern only such specific
cases as, e.g., the positions of parts of the
complex verb forms or those of certain pro-
nouns and particles which have the character
of clitics in Czech, but usually follow the
verb in Russian:

a. Czech:
tdaje ... T/
Russian:
... vygljadel by tak, &to tablica soderiala
by dannye .
(... he would lock as if the matrix con-

tained(cond.) data ...)

b. Czech:

Budeme se v operadnich systémech sna¥it
Russian: -

V operacionnych sistemach budem staratsja

(In the operating systems, we shall try ...)

The differences described in this section do
not concern the structural order, and there
is no danger that ambiguity might arise. The
dislocation of function words and particles
can be described by genéral rules.

4.7 In 4.1 through 4.6 we wanted to show
what the problems of parsing are if the cor-
respondences in the underlying structure, in
surface syntax and in the surface order of
morphemes are to be made use of, while the
differences are solved; we also wanted to il-
lustrate the narrowed, but nonetheless neces-—
sary role of transfer.

5. We wanted to point out that, on the one
hand, +the closeness of the two languages
makes it relatively easy to find a strategy
for an MT system, since the most complex pro-
blems of ambiguities might be partially a-
voided , although, on the other hand, compara-
tive empirical resecarch in the domains of
lexicon and of syntax is necessary also for
such a pair of languages. Results of such an
approach may be useful in MT, and also in the
context of a contrastive comparison of cog-
nate languages.
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