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Developing a Russian HPSG based on the
Russian National Corpus
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http://wiki.delph-in.net/moin/BarcelonaSchedule

The SlaviGraM Project C/AAN
@ Proof-of-Concept Implementation

@ strategies for constructing a cross-linguistic resource based on
concepts of shared and non-shared grammar in modelling Slavic
morphosyntax

Focus on Russian Resource Grammar

@ construction of Russian HPSG in the DELPH-IN environment
combining the Grammar Matrix and a Slavic Core Grammar with
corpus-based grammar elaboration; exploiting the
Russian National Corpus (RNC) in Russian Resource Grammar
(RRG) engineering.

Cross-Slavic Validation (two showcases)

@ construction of Bulgarian HPSG in the DELPH-IN environment
combining the Grammar Matrix and a Slavic Core Grammar with
corpus-based grammar elaboration exploiting the BulTreeBank

@ construction of Polish HPSG in the DELPH-IN environment
combining the Grammar Matrix and a Slavic Core Grammar with
corpus-based grammar elaboration exploiting the IPPI PAN Corpus


http://www.ruscorpora.ru/en/index.html
http://www.bultreebank.org/
http://korpus.pl/
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construction of Russian HPSG
in the DELPH-IN environment
combining the Grammar Matrix

and a Slavic Core Grammar

with corpus-based grammar elaboration

@ exploiting the Russian National Corpus (RNC)
as structured grammatical knowledge resource


http://www.ruscorpora.ru/en/index.html

Top-down vs. Bottom-up
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@ Use Grammar Matrix to
quickly build small
grammars for individual
languages

@ Shared analyses from
individual languages are put
into the Slavic Core

@ When new language is
added, the Slavic Core helps
to more efficiently build the :

Russian
new grammar, and Grammar
potentially receives cross-
slavic validation

Grammar
Matrix

Slavic Core
Grammar

Polish Bulgarian
Grammar Grammar




Integrating External Morphological _

Analyzers
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@ Mystem (http://company.yandex.ru/technology/mystem/)

@ Perl-based configurable SPPP wrapper

npodgeccop{npogeccop=S,Myxx,oa=unm,en}
yntaeT{4ntaTtb=V,HecoB=Henpow,en,n3bvase,3-n}

KHUIY {KHUra=S,)xeH,Heoa4=BWUH,en }

ul

S+u1M := noun-nome-irule.

S+BWH := noun-acc-irule.

S+epn := noun-sg-irule.
V+Henpow := verb-nonpast-irule.
V+un3baB := verb-indic-irule.
V+3-n := verb-3p-irule.

=)

<?xml version="1.0" encoding="utf-8"7?>
<segment>
<token form="npodgeccop"” from="0" to="9">
<analysis stem="npoceccop">
<rule id="noun-nom-irule" form="npocdeccop"/>
<rule id="noun-sg-irule" form="npodeccop"/>
</analysis>
</token>
<token form="4yntaet" from="10" to="16">
<analysis stem="4yuTtaTh">
<rule id="verb-nonpast-irule" form="4ntaet"/>
<rule id="verb-indic-irule" form="4yntaet"/>
<rule id="verb-3p-irule" form="4yntaet"/>
</analysis>
</token>
<token form="kHury" from="17" to="22">
<analysis stem="kHura">
<rule id="noun-acc-irule" form="kKHury"/>
<rule id="noun-sg-irule" form="kKHury"/>
</analysis>
</token>
</segment>



Morphological information in RNC

Part of speech

Case

Mood / Verb form

Degree / Adj. form

[ noun [ nominative [T indicative [T comparative
[T adjective [ vocative* [T imperative [T comparative 2*
[ numeral [" genitive [T imperative 2 [ superlative
[ numeral adjective | [T genitive 2 [ infinitive [ full form
[ verb [ dative [T participle [ short form
[ adverb [T accusative [T gerund
[ predicative [ accusative 2%
[ parenthesis [ instrumental Tense Transitivity
[ pronoun [ locative [T present [T transitive*
[T adjective pronoun | [ locative 2 [~ future [T intransitive®
[~ predicative pronoun | [~ adnumerative [~ past
[ adverbial pronoun
[~ preposition Number Person Other features
™ conjunction [ singular [ first [ dictionary form
[ particle [ plural ™ second [ numeral recording
[ interjection [ third [ anomalous form*
[ distorted form*
Antroponymic Gender Voice [~ non-dictionary form**
" family name " masculine [ active [ initials*
[ first name [ feminine [ passive [T abbreviation®
[ patronymic [ neuter " middle ™ indeclinable*
[ common*
Animacy Aspect
[T animate [T perfective

[ inanimate

[C imperfective

OK | CIearI Cancell

* - only in the corpus with resolved homonymy

¥~ only in the corpus with unresolved homonymy
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Making the most of the syntactic :
Information in RNC
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In the deeply annotated sub-corpus of the RNC, every sentence
Is marked up with a dependency syntactic structure, with nodes
corresponding to the words of the sentence, and labeled edges
encoding the syntactic relations.

The syntactic formalism originates in the Meaning-Text Theory
(Mel'cuk 1995), but the inventory of syntactic relations has been
extended for the purposes of corpus annotation, incorporating a
number of specific linguistic decisions (Boguslavsky et al. 2002;
Apresjan et al. 20006).

Unlike the morphologically annotated portion of the RNC, the
deeply annotated sub-corpus only contains fully disambiguated
annotations (i.e. both morphological and syntactic ambiqguity is
resolved).



A sample structure

‘he’ oo,
ong” 00820, ...,
‘waited” HIaA,....oiiiriis
‘her’ .
‘at’ T SO
‘station’ BOKIAIE ... ....virernerarsnnsrnen

predic » OH [S EL MY 1M 0]]
circ =8 [J0Ar0 [ADV]
WOATh [V HECOB M3BAB NPOLL EJ MYXK]
1-comp * OHA [S El )EH PO O]
circ & HA [PR]
prep =& BOK3AN [S £ MYH TP HEOL]




Grammatical features used in the
syntactic sub-corpus

Part of speech Case Aspect
" nominal " nominative [T perfective
[T adjective [T genitive [T imperfective
" numeral [T partitive
[ verb [T dative
[T adverb [T accusative
. . Tense
[ preposition [T instrumental .
: . - present
[ conjunction [T prepositive .
. . non-past
[ particle [T locative .
L . past
[ interjection ™ vocative
[ compound word
[T word-sentence
™ foreign word
g ’ Grade Person
non-lexical formula .
[T comparative | [~ first
[ comparative 2 [ second
™ superlative ™ third
Animacy Form
[T animate ™ short form
[T inanimate
Gender Representation | Voice
[ masculine " finite verb [T passive
[T feminine [T infinitive
[T neuter [" participle
[T gerund
Number Mood Other
[ singular [T indicative [T part of a compound word

[ plural

[T imperative

DELPH-IN



Access to the syntactic sub-corpus

|_ Main corpus E Syntactic corpus |_ Spoken corpus

pycckasa Bepcus

Search by exact form ~

Word or phrase

search | clearl

Lexico-grammatical search

Word AlG(8 Gramm. features 7 select
Distance from parent: from‘ ‘to‘ ‘ ?
¥ Syntactic relationship | <l seEetD
Word 7 & °° Gramm. features ? select
| || | 4 X
searchl clearl
Russian National Corpus Search provided by Andex.Server

© 2003-2008



Syntactic relations in RNC

Actantial relationships
[T predicative

[T dative subjective

[T agentive

[T quasi-agentive

[ non-intrinsic agentive

[T T completive

[ I completive
[ I completive
[T TV completive
[T V completive

[~ copula

[ Inon-intrinsic completive
[” II non-intrinsic completive
[” I non-intrinsic completive

[” non-actantial completive
[T completive appositive

[T prepositional

[” subordinating conjunctional
[” comparative

[T comparative conjunctional
[T elective

Attributive

determinative

[~ (proper) determinative
[~ descriptive determinative
[~ approximative ordinal

[ relative

General attributive
" (proper) attributive
[~ compound

appositive

[ (proper) appositive

[ dangling appositive
" nominative appositive
™ numerative appositive

quantitative

[ (proper) quantitative

" approximative quantitative
" approximative co-predicative
[ approximative delimitative
[ distributive

[~ additive

circumstantial

[~ (proper) circumstantial
" durative

" multiple durative

[ distantional

[~ circumstantial tautological
[ subjective circumstantial
[ objective circumstantial
[ subjective co-predicative
[ objective co-predicative
" delimitative

" parenthetic

" complement clause

" expository

" adjunctive

[~ precising

Coordinative

[T coordinative
[T sentential coordinative
[ conjunctional coordinative

[T communicative coordinative

[ multiple

Syncategorematic

[T analytical

[T passive analytical

[T auxiliary

[T quantitative auxilary
[T correlative

[T expletive

[ proleptic
[T elliptic
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Mapping the components of a RNC
dependency relation to HPSG categories

@ Observe the following straightforward convention:
@ in a given syntactic dependency relation,

@ the “governor X” corresponds to the lexical head of the head
daughter, while

@ the “dependent Y” corresponds to the lexical head of the
non-head daughter.



E.g. predicative syntactic relation
predicate(X) - first argument(Y)

Head-Subject Schema (trivial cases)

Mpodeccop[Y] 4yuTaeT[X].
prOfessor' NOMINATIVE read "FINITE.ACTIVE

‘The professor reads’

3asasBkalY] n3ydaetcal[X].

proposaI'NOMlNATIVE Study'FINITE.REFLEXIVE.PASSIVE
‘The proposal is being studied.’
VS.

KomurteT[Y] n3y4daet[X] 3a49BKY
comm Ittee'NOMINATIVE StUdy'FINITE.ACTIVE proposa l *ACCUSATIVE

‘The committee studies the proposal.’



E.g. predicative syntactic relation
predicate(X) - first argument(Y)

Head-Subject Schema (non-verbal predication)

noun(X):

adjective(X):

MockBalY] — cTonaunualX] Poccun.
IVIOSCOW'NOMINATIVE CapItaI'NOMINATIVE RL'ISSIa'GENITIVE

‘Moscow is the capital of Russia.’

Mpodgeccop[Y] KakKOMU-TO CTpPaHHbIN[X].
prOfessor'NOMlNATIVE SomeWhat Str-ange'FULL-ADJECTIVE.NOMINATIVE

‘The professor is kind of strange.’

Mpodeccop[Y] o4yeHb AO00p[X].
prOfessor'NOMlNATIVE ve ry kl nd *SHORT-ADJECTIVE

‘The professor is very kind.’

Mpodeccop[Y] nosmxkeH[X] YXOOUTb.
professor. ounamve  Obliged. PREDICATIVE-ADJECTIVE leave. yenmve

‘The professor must leave.’




1.1. predicative syntactic relation N

predicate(X) - first argument(Y)

Head-Subject Schema (non-nominative subject)

Y is a noun in genitive or partitive (also known as “second genitive”)

XnebalY] He ocTanocb[X]
bread'GENITIVE NEG rernaln'IMPERSONAL.REFLEXIVE.PAST

‘No bread left.’

Caxapyl[Y] XBaTUT[X] Ha BcCex
Sugar'PARTITIVE Sl'Iﬂ:lce'IMPERSONAL.NON-PAST on a“

‘There will be enough sugar for everybody.’

Y is a distributive or approximative PP

Mpuwno[X] nolY] necaTtwu neTen.
COME. ypersonaL pasT to ten.genmve children

‘Up to ten children came.’

Ham noctanoch[X] no [Y] rpywe.

We'DATIVE reCleve'IMPERSONAL.REFLEXIVE.PAST Of pear'DATIVE

‘We’ve got a pear each.’



More Than Just a Russian Grammar 54‘”\\\\% ;
E.g. Shared Slavic Case Hierarchy -,
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funectiorzl cdirransion

rrizifi<lrie) elienignsion

case
|
| |
f-case m-case
A ‘
| | |
Mswcwml lexical morph-form adp-marking

core-case  predicative possessive
I-instr

I-gen
term-case  i-objective [-dat

\ base

subjective objective obl-subjective

** caseless

oblique m-gen

adp-m-case
m-instr

adp-gen adp-acc

adp-loc
adp-obl adp-dat adp-instr




Parametric constraints on the
Instantiation of functional case

@ Language-specific: the particular encoding of functional case,
e.g., the instrumental / prepositional marking of the agentive
phrase in passive.

@ |diosyncratic: lexically determined subclasses of structural
arguments, e.g. accusative, genitive and instrumental direct
objects in Polish.

@ Context-sensitive: case alternations triggered by syntactic or
semantic context, e.g., genitive of negation.



Structural case in Polish: SNt

the case of direct object NPs 9 \3
case

structural lexical morph-form adp-marking

/N /

subjective objective :
m-instr m-gen m-acc

acc-objective

s-instr s-gen s-neg-gen s-acc



Future Work

@ Extend the Russian grammar
@ Extend the Slavic Core Grammar

@ Start grammars for Polish, Bulgarian, Czech, ... ...
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