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Plan

1. Annotated text corpora of
Russian: what are they?

2. SynTagRus treebank: basic facts
3. SynTagRus and ETAP parser:
living together
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Summary

The main focus will be on SynTagRus, a corpus of
Russian texts annotated with dependency-type
syntactic structures, lexical meanings, and lexical
functions. Statistical data collected from the corpus
are used to improve lexical and syntactic
disambiguation of automatic parsing. Other uses of
SynTagRus include construction of dependency parsers

by machine learning techniques and regression testing
of the rule-based parser.
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THE Russian corpus:

National Corpus of Russian,
HKPA

WWW.ruscorpora.ru

(hosted by Yandex, to be
changed soon, hon-commercial
partnership to be founded)
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National Corpus of Russ

@ Cocrae 1 cTpykTypa. HaumoHaneHei kopnyc pycckoro aseika - Mozilla Firefox = o £3—m
Qaiin [paeka Bug Kypran 3aknagen MHcTpymentel  Cnpaeka

—_— 2
IW Paguo 3X0 Mockeel : NlioBumele pag. |m CocTas v cTpykTypa. HaunoHanbHbIA., X | + |

L P A |\l uscorpora.ru/corpora structure him] C

HAITHOHAARHELH KOPIIVC
PYCCKOI'O

ASBIKA

rMaeHaA English

BPXUB HOBOCTEM b HalOHANBHLIA KOPMYC PYCCKOTD A3bIKA BKMIOYEHD! MPEKE BEETD NPO3AHYECKNE OPUTMHATIGHBIE TEKCTHI, NPEACTABNAIOUME PYCCRUA MUTEPATYPHLI H3bIK (T

Hadyana XVIl seka), HO Takke W (B MeHbwem o0bEmMe) NepeBOAHEIE COYMHEHWA (MAPANNENLHO C OPUIMHANOM), MO3ITMYECKME TEKCTHI, A TAKKE TEKCTHI,

NpeacTaBnAKILME HEMUTEPATYPHLIE (IOPMbI COBPEMEHHOTO PYCCKOTO A3bKa: PA3roBOPHYIO (3AMMCH YCTHOI pedn, MyGnidHoi 1 HenyGNUYHOI), ANANEeKTHYH0.
NoMcK B Kopnyce

OcHOBHOW KOpNyC TEKCTOB

HTO Takoe kopnyc? OCHOBHOW KOPMYC — TEKCTHl, MPEeLCcTABNAWNE DYCCKWA NWTEPATYPHBIA A3bIK, — MONKHO NOAPA3NENUTL Ha [ABa [MaBHLI MacCuBa, WMEIOWWX CBOW
COCTAE M CTPYKTYpa 0CODEHHOCTH. 3TO COBPEeMeHHbIe NMUCEMEeHHbIe TeKCThl (CepeanHa XX — Hauano XX Beka) N paHHWe TeKcTel (cepeauHa XVIl — cepenuHa XX Beka). Mo
YMOMYaHWK NOMCK N0 3TMM Macchsam BeAETCH OQHOBPEMEHHO, 3alaTb XPOHOMOTMYECKMA AMANa30H (M WHble NapameTpsl) MOKHO Ha CTpaHMLE YCTAHOBKM

CTaTUCTHKA
NONb30BATENLCKOMO NOAKOPYCE.
rpacukmn
Bce TekcTwl, BXOAAWME B OCHOBHOW KOpMyc, MPOXOAAT MpOLUEAYpY METApa3METKM W MOPHONOMMYEckoil pa3MeTkn. Mopdonoruyeckas pasmeTka
YacToTbl

OCYLECTBNAETCA ¢ MOMOLbK) CEUMANbHbLIX NPOrpamMM aBTOMATUYECKOr0 MOPMIONOrMYeckoro aHanu3a. B HeGoMbLIOA YacTH OCHOBHOIO Kopryca (00beMoM 6
MOPGONOrMA  MNH CNoBOYNOTpeGNEeHwil; B AanbHeWEM 3Ta Lindpa GyAeT YBENMYEHa) NPOM3BEAEHO PYYHOE CHATUE OMOHUMIUN U JONONHUTENEHAA KOPPEKLIMA PE3ynLTaToB

oBopore  PA0OTH MPOTPaMMbI BBTOMATHHECKOTO MOPQONIOTMIECKOrO aHanusa. 3Ta 4acTb o0pasyer Tak HasblBaEMElil Kopnyc o CHHTOHUOMOHHMHEH. KOTOPBIA MOKET
CNY#UTb YAOGHLIM NONWIOHOM ANA TECTMPOBAHNSA PA3NWYHBIX NPOTPaMM NOKCKA, MOPQIONONMYECKOro aHanu3a u asToMaTYeckold 00paboTkK TEKCTOB, @ TakKe
ANA UCCNELOBAHNI COBPEMEHHOIN PYCCKOIN MOPGONOrMK, TpeBYHLMX NOBLILIEHHON TOYHOCTH NOMCKA. PUMEpk! U3 3TOTO NOAKOPNYCa CHAGKAKTCA B Bhigade
CeMaHTMKa  MOMETOM [OMOHWMUA CHATA]. TEKCThl CO CHATOM OMOHWMWElR CHaGKEeHbl ABTOMATHYECKOM (MpU MOMOWM [PaMMaTWYECKOro CMOBApA DYCCKOTO A3bika)
aKLeHTyaLved. (B Bepcii AN COXPAHEHUAMEYATH YAAPEHUA N0 YMONYAHWIO CHATHI).

CHHTAKCHUC

napameTpbl TEKCTOE

CoBpeMeHHbIe NUCEMeHHLIE TeKCThI

studiorum  [peAcTaBMTENLHEIA KOPMYC COBPEMEHHKIX TEKCTOB € MOPMONOTMYECKOH PA3METKOI ABMNAETCA OCHOBHLIM U CAMBIM OGLEMHEIM M3 NOAKOPNYCOB. B 3TOT Kopnyc
thopym  EXOAAT Pa3MUYHLIE THMb! TEKCTOB, MPEACTaBNAIWME COBPEMEHHEIA PYCCKWIl NMTEPATYPHEI (MMCEMEHHEIR) A3LIK

* COBPEMEHHAA XYAOKECTBEHHAR NPO3a PasHLIX KaHPOB U Hal'lpaEU'IE,‘HHIH

O NpoekTe ® COBPEMEHHAA ApaMaTyprna
YyH4acTHUKM NpoekTa * MeMyapHo-Guorpaduyeckan NUTepaTyoa i
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National Corpus of Russian

1. Main corpus (morphological
annotation), over 300 million
words. Subcorpus with resolved
ambiguity: (snjatnik’’):

7 million words

2. Syntactic corpus
(morphological and syntactic
annotation, lexical meanings
and lexical functions): 770,000
words, over 52,000 sentences)
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National Corpus of Russian

;. Newspaper corpus

+. Parallel aligned corpora
(English-Russian, Russian-English,
German-Russian, Ukrainian-
Russian, Russian-Ukrainian,
Belarussian-Russian, Russian-
Belarussian, multilingual)
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National Corpus of Russian

s. Dialectal corpus

. Poetic corpus

;. Learners’ corpus

s. Oral speech corpus

. Accentological corpus
10. Multimedia corpus

1. Church Slavonic corpus

June 8, 2012 Bratislava: Slovak corpus 8
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SynTagRus

Syntactic Corpus of NRC and
SynTagRus: the former is a
subcorpus of the latter (is
updated 3-4 times a a year,
does not show lexical
meanings or lexical functional
annotation).

June 8, 2012 Bratislava: Slovak corpus
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SynTagRus

The corpus is created semi-
automatically: first, every
sentence is processed by the
ETAP parser and then

manually corrected by at least
two linguist experts.
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SynTagRus

Currently the treebank contains
over 52,000 sentences belonging
to texts of a variety of genres
(contemporary fiction, popular
science, hewspaper and journal
articles dated between 1960 and
2012, texts of online news
Wikipedia articles etc.) and is
steadily growing.
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SynTagRus

SynTagRus adopts a
dependency-based annotation
scheme, in a way parallel to the
Prague Dependency Treebank
but, in contrast, relying on the
Meaning - Text theory by Igor
Mel’cuk.
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SynTagRus

A sentence:

Naibol’'see @ vozmuscenie  ucastnikov
mitinga vyzval prodolzajuscijsja rost cen
na benzin, ustanavlivaemyx neftjanymi
kompanijami

‘It was the continuing growth of petrol
prices set by oil companies that caused
the greatest iIndignhation of the
participants of the meeting’.

June 8, 2012 Bratislava: Slovak corpus Bt
anniversary conference



SynTagRus

and its representation:

B Sentence: Haufionbwee Boaiyie HHE YYacTHHKOB (HTHHIA BbIZBA/ NPOADI#aUMACA POCT LEH Ha ... |_- |@@

S MH MY PO O

METHHTA - - - == -ff = === === - msmso oo MUTHHE | 5 EL MY3# PO HEOL

W HEC OB MP MY HEMPOL EA MY HE 1AM

BEH3WH | S E0 MY¥H BMHHEDT

W HECOB CTPAM MNPIAY HEMNPOLW MH PO

HEDTAHOW | & MH TBOP

KOMIMAHMA | = MH HEH TBOP HEO A,

June 8, 2012 Bratislava: Slovak corpus 14
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SynTagRus

Nodes represent words (lemmas)
assighed morphological and part-of-
speech tags, whilst arcs are labeled
with names of syntactic links. The
tagging uses about 75 syntactic links,
half of them proposed by Mel'Cuk
(1988).
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SynTagRus

Normally, one token corresponds to one
node in the dependency tree. There are
certain exceptions:

- composite words like
pjatidesjatietaznyj ‘fifty-storeyed’,
where one token corresponds to two
or more nodes;

s multiword expressions like po krajnej
mere ‘at least’ where several tokens
correspond to one node;

June 8, 2012 Bratislava: Slovak corpus 16
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SynTagRus

s so-called phantom nodes for the
representation of hard cases of
ellipsis, or gapping, which do not
correspond to any particular token in
the sentence (cf. Ja kupil rubasku, a
on galstuk 'I bought a shirt and he a
tie’), which is expanded into Ja kupil
rubasku, a on kupilPHANTOM galstuk
| bought a shirt and he
boughtPHANTOM a tie’
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SynTagRus and ETAP

Morphological Tagging of SynTagRus is based on
a comprehensive morphological dictionary of
Russian that counts about 130,000 entries (over
4 million word forms).

Recently, the dictionary was supplemented with
full phonetic stress marking, which is used in a
Russian text-to-speech synthesis system.

ETAP-3 morphological analyzer uses the
dictionary to produce morphological annotation
of words belonging to the corpus, which includes
the lemma, POS tags, and, depending on POS, a

set of morphological features.
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SynTagRus and ETAP

The current version of
SynTagRus contains partial
lexical functional annotation.
For collocations that could be
presented with the apparatus
of lexical functions, the
tagging includes information
on values and attributes of
such lexical functions.
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SynTagRus and ETAP

Sentence Properties [41] E3 I
Copy
Sentence |ID I 41 Status: Full Structure Chut lam uncerain abouot itt [
TexHWES OCYWECTENEHMA NOA0OHEIX NPOEKTOE A0 CHX MOP EEIZEIESST YWOMENSHKME ¥ MHOTHX CNeUMSMMCTOE. ;| Ok
Ll Cancel
word | ID | Lernma | Features | Dom | LinkType | Edit Tree... |
li'lTeme{a [11] TEXHIEA S EOXYEH MM HEC O CARP [6] npegume.01 = Parsing
OCYWECTEMNEHMA -Kamnn. ranslation
th [2] O WECTBENEH S EAOCPEOFPOAOHEDD [11 1 20 i T lati
Fl"lno,u,uEHbu{ [3] No0oEHBIA AMH POO [4] onpen. 01 FLUM ETAP
# npoertoe [4] MPOEKT S MH MY POO HEOL, 2] 1-KOMMN.20 —_—
& 00 nop 5] OOFCHXEMNOP ADY 5] ofeT.01 | Mextvariant |
M pLizripaeT (5] BLIZLIBATEZ W HECOB M2EHAB HEMPOLW EA 2. _root Split & Run...
|i|'5-',£l,HBJ'IEHHE [¥] YAFIBNEHIME S ENCPEOBKHHEOAO [E] 1-kamnn. 11 Check
:v [3] al FR [A] 2-komnn AT [~ Showlog
PAHOTHE [9] MHOAE AMH PO [1a] onpeq. 01 | S e
li’lcneunanm:ms [10] CHNEUMANMCT S MH MYH POO OO0 [2] npegn.to Words:
Insert
Edit...
LexFun | Araqument | walue | Frepos | Lesical functions Dizlziz
CALSFEUMC [7] ¥OHENEHME [6] BEIZEIBRET [B]v i ETeiE herge
find them I —
Add Edit SDurce...l
Delete
Create picturel
traced | | COMMEMT "I View
Add = Warnings
LI —Delete  lgnored
Sentence messages Word messages
lgrake
Ll L' W E
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SynTagRus and ETAP

= 3
File Edit GoTo BTopou YPOBEHb
T exEpEa npe e 01 TEXHWK A ljmﬁlﬂ WB’E Hb
OCYIUE CTENEHHA 1-Kkonann 20 = Natmmﬁ Y POReid ko)
Iofo e * nﬂTbl " |q iDnDEHbIﬁ A MH PO
P 0EETOE 1-karann. 20 MPOEKT | = MHMYH POO HEOT
A0 CECL TIOP oficT .01 DOSCHXENOP | 2D
ssrsmaet ()| BbI3bIBATb2 | Vv HECOB M3bAE HE
W IHEIEHEE 1-komnn. 11 ¥YIOMBINEHWE | = EJ CPER BIMHHED
¥ 2-konann A7 Y1 | FR
NEIOTED onpeg,.01 MHOIHME | AMHPOSO
CIIELTHATFICTOE. npean. 10 CMNEUMATNACT | SMHMYH POO 01
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SynTagRus and ETAP

The current version of
SynTagRus displays word
senses as they are presented
in the combinatorial
dictionary of ETAP.
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SynTagRus and ETAP

lMoka >xe nccsiegoBaresin No-pasHoOMy
TOJIKYIOT "NepBONCTOYHUK", a B Ka4YeCTBe
AoKa3ares/ibCTBa CBOeU NnpaBoTbl NPUBOAAT
oTA4eJ/IbHble apXxeoJ/iornyeckne Haxogku
nocsnegHuUx Jser.

‘So far, the researchers interpret differently
the primary source, and as a proof of their
being right they present isolated
archeological findings of the recent years’

June 8, 2012 Bratislava: Slovak corpus 23
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SynTagRus and ETAP

" Edit Structure EESNEERT
File Edit
IMoga----------------mm - orpasuy. 12 1. MOKAZ | ADV CAP

| 3.mccneEpoBATERB | 5 MH YK MM OF

| 4.no-pastomy | aDv 3EFD

'IDJ'JI{}-‘ED'I-iO—) &, TONKOBATBA W HECOB 113bAB HENPOLL MH 3-11 N4

™
"mepeoncrodenm’, % 1-gomnn. 11 )—)»| 6. MEPBOWMCTOYHHEK | S EO MY BIH HEOT IN-QUOT

T 5( ceHT-cod. 10 = 7.A1 [ CONJ

R T obcr.23 =p| 8. BSKAYECTBE | PR 3EFD

AOKASATENBCTEA - - - - - ------------==--f----=---"=-----------“F " “w npean.i0 )-)| 9. QOKASATENBCTBO SEOCPEO POO HEQO
CBOH - -- - -- oo e 10. CBOW | AE[EHPOQ

ENERGOREE - - - - == - - === === mmwwmm e el ] T-romnn 20 1. MPABOTA | S EZ JKEH POL HEOQ
T Cou-comn 15 12. NPUBOANTBA | V HECOB M3bAB HEMPOLL MH 3-1 NTAY
OTIETIBEBTE - - - -~~~ - e N | 13.OTHOENBHBIN | AMH BIH HEOR
Sl g e R R SRRl | 14. APXEONOTHYECKHA | AMH BIMH HEQQ
HAKOEEL - - -~ =~ == T-komnn 11 15. HAXOQKA1 | S MH 3KEH BIH HEOQ
FMOCIEHIK - - = - - === = === === = === = == = m o n o o n o e oo e Y e | 16. nocnEmHmMil | AWK POZ
S ——————.——— ..., A S MH MY3K POL] HEOL
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SynTagRus and ETAP

Word Properties [3] LE-J
Mo | 5 Class |Nnrma| j .. and I'm uncertain about it! [~
Accentuated TOMKYKT
Punct befare ik | Punct after
— Useregular [To—— |1'S
waordfarm .
Master: -
Link | J N _root J
Lemma | TONKOBATb Feats | HECOB 13bAB HEMPOL MH 3-T
|| KS Name| TONKOBATB1 .| Exra {4
VWWarnings Add
» semant
i Warnings I
-~
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SynTagRus and ETAP

Dialog
CD Mames
| TOMKOBATb 1
TOMKOBATEL oK
TOMKOBATH2
€D text
24575 20:16:10 11-03-2009 TOMKOBATH 1 A

COMMENT: MCTONKOBLIBATE, MHTEPTIPETHMPOBATE"
EXAMPLE: "CNOBAPE TONKYET VIS-A-VIS KAK TIALLOM K ALY
POR:Y 1A
SYNT:HECOB!, TPAHSAT, CTP-EM,CTP-CA,CTP, COMMAKT-3-2, BEHED
DES:' OEWCTBME','DAKT ,'ABCTPAKT
D1 1:'AMUD', MEXAHUSM','CACTEMA'  MHDOPMALLA A
D2, 1:BMH, MHDOPMALLAA
D3, LKAK]
_S0:TONKOBAHWE
TRAF: 1+0MMMMN.11
TRAF: 1-+0MM1. 51
TRAF: 24H0MMMN. 15
TRAF: 2+0MMN. 16
TRAF: 14H0MMN. 258
TRAF: 1-K0MMN. 27
TRAF:HEAKTHOMM. 12

m

ZOME:EN
TRANS:INTERPRET
TRAF:EXPAMS.64
LR:TOMKOBAHKME -

June 8, 2012 Bratislava: Slovak corpus
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SynTagRus and ETAP

TOoNIKYyrOT O COOpYI>KeHNU MeCTHOro Curtu,
nouytn Kkak B MockBe, U, pa3yMeeTcs, C
BbICOYEHHbIM He60CKpeboM HarnpoTns
CMOJ/IbHOIro Ha HeBCKOM npaBobepeikbe.

‘They talk about the construction of a local
City, almost like in Moscow and, naturally,
with a very high skyscraper opposite Smolny
on the Neva river bank.

June 8, 2012 Bratislava: Slovak corpus 27
anniversary conference



SynTagRus and ETAP

[ B Edit Structure - = | B |-
File Edit
Tomcyror {_J=p| 1. TONKOBATB2 | V HECOB W3BAB HENPOLL MH 3-1 CAP A4
- Zvounn 17 | 2.02 | PR3EPO

COOPYVHREHMI ---------------------- N npegn.10 =p| 3. COOPYMKEHME | SEOCPEQNPHEOD
MBCTHOTD — - === === === m == mm o e e e e R onpeg.01 4, MECTHBIA1 | & EQ CPEQ POLO

5. CHTH | SEQ CPEQ PO HEOQ CAP CAPIT

6. MOYTH | PART

Comg, - - e 1-komnn.20

b i R e e T orpainy. 10

L R T R R cpasHuT.10 COMNJ

- : S /] KEH NP HED[] CAP
e mm coml
e e T ssopn 10 | 11. PASYMEETCA | ADV
----------------------------------------------------------------------- [12.c3 ] mr

-------------------------------- 13. BICOMEHHBIR | AEQMY>K TBOP

14. HEBOCKPEE

S EQ MYA TBOP HEOQ ALTIO

CO4-COoHEH. 10 15. HANPOTHB2 | PR 3EPD

CBMOMBHOTE - - < - -~ - <= === £ &Ll " pean 0 | 16. CMOMBHBIIZ | 5 EL MY PO HEOZ CAP
- R e L EEEEEEEEEE L “ arpui.18 =9 17.HAZ | PR3EPD

) R LCECEEEEEL. P PEEEEEEE %W)—) 18. HEBCKWA | AEQ CPEL NP
e T B | 19.MPABOBEPEXBE | S E[ CPEQ NP HEOL
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SynTagRus and ETAP

CD Mames

| TONKOBATL2

TONMKOBATEL
TOMKOBATE2

CD text

00000 12:59:52 15-02-2010 TONKOBATEZ

COMMENT: "BECEJOBATD"
EXAMPLE: "OHI JONMO TOMKOBAMM O YEM-TO HA TEPPACE™
POR:V W

//COB: MOTONKOBATH
SYNT:CMM2-1

DES:' IENCTBUE', ' ©AKT', ABCTPAKT"
D1 1: L0

02.1:C3, ML0"

D3.1:02

D3.2:MPO1

D3.3:N0SN0BOAY

D3.4:HACHET

D4, 1:HA2

ZONE:EM

TRAF:EXPANS. 38
TRAF:EXPANS. 30
TRAF:EXPANS.93
LR:C3

TRAF:EXPANS. 94

TRAMS: TALKZ

m

-

June 8, 2012
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SynTagRus and ETAP

Syntagrus is not only a linguistic
resource but also a computational
resource which is used
to collect various statistical data;
to create training sets for machine
learning;
to develop automatic parsers
(Nivre-Boguslavsky-Iomdin 2008)
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SynTagRus beyond ETAP

Over 30 free licenses
provided to universities
and academic institutions;
2 commercial licenses
provided to big IT
companies

June 8, 2012 Bratislava: Slovak corpus 31
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Three main uses of SynTagRus within ETAP

1. It provides the statistics of the
different syntactic constructions, lexical
Co-occurrences, patterns of ambiguities
etc., which is used at several points of
the algorithm if the statistical component
is activated.

June 8, 2012 Bratislava: Slovak corpus 32
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Three main uses of SynTagRus within ETAP

2. It serves as an efficient and accurate
evaluation resource, which is used to
evaluate the performance of ETAP parser
and in this way find and resolve some of
the system's bottlenecks.

June 8, 2012 Bratislava: Slovak corpus i
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Three main uses of SynTagRus within ETAP

3. It Is used for regression testing of ETAP.
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Regression Testing

Periodically, ETAP is run on the whole corpus. Sentences
that receive parses exactly equivalent to those stored in the
corpus (between 30 and 35 percent of the bulk of the corpus)
are selected as basis for regression testing.

ETAP is then run on this test set to see if changes introduced
in the dictionary, rules, or software affected the state of the
test set.

Regression testing has proven helpful in ensuring the
stability of the parser and eventually improving it. Regression
testing helps improve the SynTagRus itself: sometimes the
discrepancies in parses detected by regression test runs
point to erroneous annotation in the corpus, which is then
corrected.
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