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= Where it all started
» Treebanks PDT and SynTagRus

= Treebank compilement
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Where it all started

* Rule-Based MT system between Czech and
Russian “Cesilko™:
s We had dictionary, parallel corpus, taggers
» We wanted to have: syntactic transfer module

= Create rules out of a head or use syntactically
annotated treebanks?

 Related projects: PCEDT, SMULTRON

- Used annotated Russian data form the
SynTagRus and generated dependency trees for
a Czech text with the help of PDT tools



Two giants of syntactic information

- PDT for Czech
= 115,884 sentences from newspapers and journals

s Morphological, analytical and tectogrammatical levels
of annotation

= 1,500,000 words annotated on the analytical level

= tools for automatic processing of "raw" texts available
- SynTagRus for Russian

= 32,000 sentences from newspaper articles, prose.

= 460,000 words with deep syntactic annotation

= SynTagRus is not an open-source



SynTagRus:a sentence visualized in sTred

H Sentence: Haubonpwee BO3MAYILE HHE YUACTHHKOE #HTHHID BbIZEAN NPOA0I+adHil HHCA POCT UEH Ha ... @@
File

greatest Hamfomomee - HAMBOMbILMA | A E]] CPEA BIH

indignation BO3MYLLIEHME | S EJ CPEJl BMHHEC]

participants |yacrmmos - foo oo YUACTHMI | S MH MY POJ 01

meeting BMMTMHT == === =<f == =onmnocoeerorsemmanacanan. MMTHHT | S E MY PO HEOL,

caused V COB N3 bAB MPOLL E, MY

continuing FiOg /m-) NPOMOMKATLCA | ' HECOB MPUY HEMPOLL EJl MYHE MM

growth S EJL MY MM HEO

prices DN ==-====mrasscommeers nmnnen KBA3MareHT UEHA | S MH HEH POJ HEOJ

for '

petrol BEH3WH | S Ef MYH BUH HEOJ

set V HECOB CTPAJ NMPIY HENPOLL MH PO

oil  JERdEEEBIMM oo R HE®TAHOM | A MH TBOP

companies KOMMAHMA | S MH JKEH TBOP HEOJ




PDT:a sentence visualized in Tred
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Process of a Treebank Compilement

« Choose a portion of data from SynTagRus that is
translated into Czech (Novel “The Faculty” by I.
Grekova, 460 sentences annotated)

« Sentence and Word alignment
» Process the raw Czech text

- Convert SynTagRus format into PDT style
= XML -> PML
= Syntactic functions -> Afuns or functors from PDT



Processing the Czech text

- tokenization
- tagging and lemmatization using Morce tagger
- parsing with McDonald's MST parser

- automatic conversion to tectogrammatical trees
using mainly rule-based scripts, which are
included in a TectoMT framework:
https://ufal.mff.cuni.cz/tectomt/




Processing the Russian text

- Format transfer of SynTagRus XML-based to
Prague Markup Language (PML)

- Adapting annotation:
= Russian tagset was left as it was

s Transformation of Russian syntactic functions
into Czech analytical/tectogrammatical functors



Format Transfer

57

CyTb=/W=
<jl DOM="1" FEAT="S EQ MYX POD HEOQ" ID="2" KSNAME="[OKYMEHT" LEMMA="JOKYMEHT" LINK="KBa3uareur":
<HOM FEAT="S EJ MYX POQ HEOQ" KSNAME="[OKYMEHT" LEMMA="[OKYMEHT"/=

fOKyMeHT &</ V>

<l DOM="_root" FEAT="A KP EJ KER" ID="3" KSNAME="TPOCTONL" LEMMA="TIPOCTON">

<HOM FEAT="A KP E[ KEH" KSNAME="MPOCTOAL" LEMMA="NPOCTON"/>

npoctas</=:

< DOM="3" FEAT="V HECOB W3bAB HEMPOW EQ 3-N" ID="4" KSNAME="CO3[ABATbCA" LEMMA="CO3[0ABATHCA"
<HOM FEAT="V HECOB N3bAB HEMPOW EQ 3-N" KSNAME="CO30ABATHCA" LEMMA="CO3JABATHCA"/=

<HOM FEAT="V HECOB CTPA[ W3bAB HENPOW EQ 3-N" KSNAME="CO3[JABATE" LEMMA="CO3]ABATE"/>
co3paertcA</W=

< DOM="6" FEAT="ADV" ID="5" KSNAME="COBEPWEHHO" LEMMA="COBEPWEHHO" LINK="orpanuy"=>

<HOM FEAT="A KP EQ CPEQ" KSNAME="COBEPWEHHBI" LEMMA="COBEPWEHHLN" />

<HOM FEAT="ADV" KSNAME="COBEPWEHHD" LEMMA="COBEPIWIEHHO" /=

COBEpleHHo</ V>

< DOM="8" FEAT="A E[] KEH MM" ID="6" KSNAME="HOBbW" LEMMA="HOBbM" LINK="onpep">

<HOM FEAT="A EQ XEH WM' KSNAME="HOBbI" LEMMA="HOBbI" />

HoBad</W=

< DOM="8" FEAT="A E[] KEH WM" ID="7" KSNAME="TOCYJAPCTBEHHbM" LEMMA="TOCYJAPCTBEHHBI" LINK="ong
<HOM FEAT="A EQ XEH WM KSNAME="TOCYQOAPCTBEHHBIM" LEMMA="T0CYJAPCTBEHHbIA" />
roCyfapcreexHans/i=

< DOM="4" FEAT="S EQ XEH WM HEOQ" ID="8" KSNAME="CTPYKTYPA" LEMMA="CTPRYKTYPA" LINK="nmpegnk"=>
<HOM FEAT="S E[ XEH WM HEO[" KSNAME="CTPYKTYPA" LEMMA="CTPYKTYPA"/=

CTpyKTypas=/i=

<W DOM="106" FEAT="ADV" ID="9" KSNAME="GOPMANEHO" LEMMA="®OPMANEHO" LINK="ofict"'=

<HOM FEAT="A KP EQ CPEQ" KSNAME="0OPMANBHBI" LEMMA="00PMANBHBIN" />

<HOM FEAT="ADV" KSNAME="OOPMANLHO" LEMMA="00PMANEHO" />

<LM 1d="5SRussianA-syntagrus-s5-wd">
<M=
=form=cozpgaerca</form=
<lemma=CO3JABATECA</Lemma=
<tag=V HECOB W3bAB HEMPOW EQ 3-N</tag=
= /M=
<ord=4=</ord=
<children=
<LM 1d="SRussianA-syntagrus-s5-wg"=>
<m=
<form=cTpykrypa</form=
<lemma=CTPYKTYPA</lemma=
<tag>S EM KEH UM HEOf</tag>
< /M=
<ord=8</ord>
<children=
<LM 1d="SRussianA-syntagrus-s5-w6"=>
<m=
<form=Hosan</form=
<lemma=HOBbIW=/lemma=
<tag=A EQ XEH WM</tag>
</m=
<ord=6</ord>
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Morphological layer

« Morphological systems of Czech and Russian are
very similar

» Czech: lemma + morphological tag, which has 15
positions filled with a morphological category:

rankou otroucen gu
E ranka stat S gsnlh) B roucen} ~(*4tit) du
------------ NNFS7—A— S=X NN

HukTO He ®o4eT EeNnuTLCA C  COCenom
HUKTO HE XOTETh ENVTLCA C CoC
5 EOMY# MM O PART V HECOB M3BAB HENPOLW EO 3-N HECOB MH® PR 5 EO MY TBOP OL
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Word Alighment

« Words in Czech and Russian sentences are
automatically aligned with GIZA++(1-to-1)

- Word alignment was run on this corpus and a
parallel Czech-Russian corpus (almost 100,000
sentences)

» 100 sentences from the treebank evaluated:
precision = 85%



Analytical layer(1)

 For Russian:
= Syntactic functions(ru) are referred to corresponding
analytical functions(cz):

+ Predicative he reads Pred
 1-compl translate a book Object

+ Atributive house we leave in Atv
 Adverbial to be at home Adv

+ Coord milk and cream Coord

+ Auxiliary will buy Aux

- 78 syntactic functions in SynTagRus, 23 afuns in
PDT

- Incorrespondences: intersection with
tectogrammatical layer
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Analytical layer(2)

SuA "Lida was growing up and the town was growing, but somehow
slowly, with breaks
] I /Topop, | Y KaK FANWHKAMK
II': | |I I. | '1“.\ '.I l
SCzechA, [ Coord :.uxli
| \ ' A" ale .
| '.II. ‘ |I -
'. (a}quCo Pﬁ %-io ‘Aux}{ * g-o-ord_t:c:
" L\ Ny
Pred staCiEaJ ﬁ% sto gl.eyxT . éu:?}"rm [I“ﬁ) \\Au::e:P'



Tectogrammatical layer(1)

» Differences of annotation schemes:

= The syntactic layer of annotation for Russian is
more deep and semanticalized, and it is one layer.

= PDT distincts shallow and deep syntax. Syntactic
features belong to the analytical layer and more
semantics ones to the tectogrammatical layer.

» Decision for the unmatching functors: rules
s Ru: 1-compl in Acc. — Cz: Patient,
s Ru: 1-compl in Ins. — Cz: Means.



Analytical and tectogrammatical layers

thyTbonka
npeavK
S e[} XeH UM Heop,

nunoeasn .
onpeg WMI10OBBIW

a ef] XeH UM
@ o
o]
A_uxK SCzechT mi
éc(-{ér bunda
ACT PAT
n:i :
fialovou .
. . . fialov
A4 CZ.1it: Driver had a lilac coat RSTR

) . . adj:attr
RU.lit: For driver was a lilac coat
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Comparison with PCEDT

- People:
= PCEDT : many people involved into a project
= Czech-Russian Treebank — only 2.
 Corpus size: 53,000 vs. 460 sentences

» Translations:
s PCEDT: as close to the original as possible
» Czech-Russian: Novel translation

- What did help us: dependency based approach
for both Czech and Russian Treebanks,
languages’ relatedness.



Conclusion and Plans for Future

* 460 sentences — only a start. The treebank is
suitable for comparative linguistic studies, not as
the data for the Machine Translation

- A lot to improve:

= Quality. Develop rules for tectogrammatical
annotation

= Quantity. Add new texts and even experiment with
the automatic annotation of Czech-Russian corpus



Thank you



