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The SlaviGraMSlaviGraM Project
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/


Idea

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

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 
new grammar, and 
potentially receives cross-
slavic validation 

Grammar
Matrix

Russian
Grammar

Polish
Grammar

Slavic Core 
Grammar

Bulgarian
Grammar



Integrating External Morphological 
Analyzers

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

Perl-based configurable SPPP wrapper

<?xml version="1.0" encoding="utf-8"?>
<segment>
  <token form="профессор" from="0" to="9">
    <analysis stem="профессор">
      <rule id="noun-nom-irule" form="профессор"/>
      <rule id="noun-sg-irule" form="профессор"/>
    </analysis>
  </token>
  <token form="читает" from="10" to="16">
    <analysis stem="читать">
      <rule id="verb-nonpast-irule" form="читает"/>
      <rule id="verb-indic-irule" form="читает"/>
      <rule id="verb-3p-irule" form="читает"/>
    </analysis>
  </token>
  <token form="книгу" from="17" to="22">
    <analysis stem="книга">
      <rule id="noun-acc-irule" form="книгу"/>
      <rule id="noun-sg-irule" form="книгу"/>
    </analysis>
  </token>
</segment>

профессор{профессор=S,муж,од=им,ед}
читает{читать=V,несов=непрош,ед,изъяв,3-л}
книгу{книга=S,жен,неод=вин,ед}

S+им := noun-nom-irule.
S+вин := noun-acc-irule.
S+ед := noun-sg-irule.
V+непрош := verb-nonpast-irule.
V+изъяв := verb-indic-irule.
V+3-л := verb-3p-irule.



Morphological information in RNC



Making the most of the syntactic 
Information in RNC 

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. 2006). 

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



A sample structure

‘he’

‘long’

‘waited’

‘her’

‘at’

‘station’

predicpredic

1-comp1-comp

prepprep

circcirc

circcirc



Grammatical features used in the 
syntactic sub-corpus 



Access to the syntactic sub-corpus 



Syntactic relations in RNC



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.



Head–Subject Schema (trivial cases)

Профессор[Y]     читает[X].
professor.NOMINATIVE  read.FINITE.ACTIVE

‘The professor reads’

Заявка[Y]                изучается[X].
proposal.NOMINATIVE   study.FINITE.REFLEXIVE.PASSIVE 

‘The proposal is being studied.’

vs.

Комитет[Y]                  изучает[X]          заявку
committee.NOMINATIVE   study.FINITE.ACTIVE   proposal.ACCUSATIVE

‘The committee studies the proposal.’

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



Head–Subject Schema (non-verbal predication)

noun(X): Москва[Y]       —   столица[X]          России.
Moscow.NOMINATIVE  capital.NOMINATIVE Russia.GENITIVE

‘Moscow is the capital of Russia.’

adjective(X): Профессор[Y]        какой-то    странный[X].
professor.NOMINATIVE   somewhat   strange.FULL-ADJECTIVE.NOMINATIVE

‘The professor is kind of strange.’

 Профессор[Y]        очень   добр[X]. 
 professor.NOMINATIVE     very      kind.SHORT-ADJECTIVE

‘The professor is very kind.’

 Профессор[Y]     должен[X]                           уходить.
 professor.NOMINATIVE    obliged.PREDICATIVE-ADJECTIVE  leave.INFINITIVE

‘The professor must leave.’

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



Head–Subject Schema (non-nominative subject)

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

Хлеба[Y]         не        осталось[X] 
bread.GENITIVE   NEG    remain.IMPERSONAL.REFLEXIVE.PAST  

‘No bread left.’

Сахару[Y]      хватит[X]                           на  всех
sugar.PARTITIVE   suffice.IMPERSONAL.NON-PAST  on  all

‘There will be enough sugar for everybody.’

Y is a distributive or approximative PP 

Пришло[X]                   до[Y]   десяти        детей.
come.IMPERSONAL.PAST      to         ten.GENITIVE  children

‘Up to ten children came.’

Нам          досталось[X]                            по [Y]   груше. 
we.DATIVE   recieve.IMPERSONAL.REFLEXIVE.PAST    of          pear.DATIVE 

‘We’ve got a pear each.’

1.1. predicative syntactic relation 
        predicate(X) – first argument(Y)



More Than Just a Russian Grammar
E.g. Shared Slavic Case Hierarchy

functional dimensionfunctional dimension marking dimensionmarking dimension

case

f-case

structural lexical

subjective

predicative

m-case

objective

possessive
m-instr

adp-markingmorph-form

m-acc

caseless

obl-subjective

i-objective
l-gen

m-gen

l-dat

core-case
l-instr

...

base

oblique

m-nom

m-dat

m-loc adp-m-case

adp-obl
adp-gen

adp-dat
adp-acc

adp-instr
adp-loc

term-case



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.

Idiosyncratic: 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: 
the case of direct object NPs 

case

f-case

structural lexical

subjective objective

m-case

acc-objective

... m-instr

adp-markingmorph-form

m-acc ...

s-instr s-gen s-acc

m-gen

s-neg-gen



Future Work

Extend the Russian grammar 

Extend the Slavic Core Grammar

Start grammars for Polish, Bulgarian, Czech, … …
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