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1. Introduction 4. Differences

Motivation

Though Czech and Russian are closely related languages, they have a few differences
on the level of syntax, morphology and semantics. Here we will discuss those
incorrespondences that we have found in a parallel Czech-Russian corpus mainly in the
sentence structure.

Our main aim is to create a set of transfer rules for the Rule-Based Machine Translation
system, so here we show some constructions in two languages that need to be properly
handled.

2. Parallel Czech-Russian Corpus

Parallel corpus

We have made our research on a parallel segmented and tokenized Czech-Russian corpus
that contains about 100.000 sentences on each side. For our task we have chosen 88.000
sentences with a sentence alignment one-to-one, where one Czech sentence is aligned to
one Russian. Full statistics of the corpus is given in the table below.

The corpus contains news texts mainly with political, social or economic thematics
downloaded from the site www.project.syndycate.org

Czech Russian

Words 1,747,997 1,815,550
Tokens 2,022,990 2,152,326
Sentences 96,335 101,528

Morphological annotation

The corpus is tagged with a morphological tagger on both sides, the format of annotation is
form|lemmaljtag, the first letter of the tag is a part of speech of a word which we will exploit
In our work. For Russian we have used the TreeTagger and for Czech language the
Positional Tagger, the result annotation looks like follows:
(1cz)Chapu|chapat|VB-S---1P-AA--- jejich|jeho| PSXXXXP3------- postoj|postoj|NNIS4-----A----
(1ru)A|a|P-1-sn noHnmato|noHuMaTb|Vmip1s-a-p nx|oHu|P-3-pa nosnuuio|nosunums|Ncisan

'l understand their position’

Sentences with the same structure:

Oficialné Cina zUstava komunistickou zemi.

OdonumanbHo Kutam octaetcsi KOMMYHUCTUYECKOW CTPaHOMN.
Sentences with different structure:

V sazce je bezpecnost lidstva

Ha kapTy noctaBneHa 6e30nacHOCTb YeNoBe4YeCcTBa

3. Measuring distance between sentences

Levenshtein’'s distance between sequences of word classes
As the two taggers exploit different annotation schemes, we did not make a full table of tag
correspondences for Czech and Russian. We took only the first letter from the tag which
reflects the word class and unified it for Czech and Russian as follows:
N=noun, V=verb, A=adjective,P=pronoun, R=preposition, D=adverb etc.

Levenshtein’s distance reflects the minimal edit distance — a number that shows how many
edit steps need to be introduced into the Czech string to transform it to the Russian. Example
of an annotated pair of sentences:

Chapu jejich postoj(cz) vs. 5 noHUMaro ux no3vumnmo(ru)

VPN:(VerbPronNoun) vs. PVPN:(PronVerbPronNoun) — edit distance 1.

Why are there so many incorrespondences?
1503 721.296 *sentences are generally long and have complicated

242

structure
5 peaneed *Czech and Russian sentences are translated not
M Distance 3 directly, but from English original in different way
Dictance >3

*Our method is very superficial. We have studied only
the order of part of speech sequences, more deep
annotation is needed

Set of sentences to evaluate:

To illustrate the cases where Czech and Russian use the different construction we have
taken those sentences that have the Levenshtein's distance 1, 2 or 3. They reflect some of
the relevant differences in the sentence structure and at the same time do not overload the
sentence with too much incorrespondences. We have analyzed this set of sentences and
detected several groups of linguistic dissimilarities(see second column).

This project was supported by grants P406/2010/0875 GACR and GAUK 639012.

Ellipsis in Czech - pronoun drop

* Czech tends to incorporate a person morpheme into a verb and leaves out (almost always, see the
table) a personal pronoun

* Jsem student vs. I — cTygeHT

*Usage of personal pronouns according to the corpus in Czech and Russian:

Jala TylTbl OH(a,0)/ On(a,0) My/mbl Vy/Bbl OHu/ONI(y,a)
Czech 143 8 264 462 18 167
Russian 5433 24 5102 2361 334 4131

Ellipsis in Russian - copula drop
* verb 'to be' is dropped in Russian but is present in Czech
* Several variants of translation of Czech copula into Russian, statistics of frequency of
translation is in the chart after the examples.
* Vlady jsou zkorumpované [lpaButenbcrtBa kKoppymrnpoBaHkl (N0 verb or punctuation
mark)
* Prvni strategie je kratkozraka llepBas ctparerns siBnsieTcsi HeaaabHOBUAHON (more
official variant )
* A druha je oskliva— A Bropas - orBparuresnibHa (the dash symbol is used)

1102

1673

B No verb or punctuation
mark

translated as "aBnarbca”
dash

1331

Analytical past

Analytical past in Czech is formed by the appropriate form of the verb “to be” and the past
participle whereas in Russian the copula is omitted :

(cz) Prisla jsem pozde

(ru)s npuwna no34Ho

Reflexives

Reflexive particle in Russian is incorporated into a verb, and in Czech — though considered to
be a part of a lemma — is written separately from the verb :

Proc se Shiller  mylil?

[Touemy llnnnep ownbes?

Contrastive conjunctions

On the clause level the obvious difference is the usage of some coordinating conjunctions
with contrastive meaning, namely the order of elements in such clauses :

Trest vsak mohl byt tvrdy

Ho Haka3zaHune mMorno bbiTb CypOBbIM

Particle -li

The languages are related, so the closed-class (function) words generally have very similar
surface realization, but this might be tricky: Czech particle li has totally another usage than
Russian nun. This particle occurs in 1873 sentences in Russian and only in 208 for Czech both
In interrogative sentences and relative clauses. In Czech sentences other particles with
similar meaning are used: zda(ex a), jestli, or there is no particle at all(ex. b) Translation
variants for Russian nu are shown on the chart.

(a)Otazka tedy nezni , zda Evropa existuje , ale zda jsme spokojeni s tim , jak funguje .
Boripoc 3ak/nro4aercs He B TOM , cyluecTByeT in EBpona , a B TOM , y40OB/IeTBOPEHbLI JTU Mbi

TEeM , Kak OHa QOyYHKLUUNOHUPYerT .

454

(b)Praskne dalsi bublina?
JlonHeT nn o4epenHovi rny3bipb?

H zda
jestli
no particle

37 993

5. Differences In lexicology and idiomatics

Those differences are:

* not easy to detect automatically in a corpus

* not easy to cope within the Rule-Based MT system — specific lexicon needed

* addressed properly In the Statistical Machine Translation if seen in the training data

Causative Construction:

(cz)Nechala si ostrihat viasy v kadernictvi

(Iit. OHa pana oTCTPUYb BOMOCHI B NapuKMaxepckomn)
(ru)OHa noacTpuriia BosioChl B NapukMaxepCckom
(like the one in English) She had her hair cut

Czech construction “slyset na”(cnbiwate Ha):
Rusove slysi na ceske lazne (lit. Pycckne crbilwart Ha Yeluckne KypopThl)
Pycckune MHTepeCyroTCS HELWCKNMU KypopTamm

Idiomatic expressions:
nosit drivi do lesa (lit. HocuTtb ApoBa B 51ec)
e34uTb B Ty/ny co cCBOMM caMoBapoM
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