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« Abbyy Compreno® 1s a multitask natural language
processing System.

o It 1s multilingual, not Russian or English oriented.

« The system derives a semantic structure from the input
text. The nodes of the structure are semantic concepts
and the arches between them are relations.

« Synonymous sentences (whether 1n a single or different
languages) must correspond to one and the same
semantic structure.

« Semantic structures must not contain language-specific
phenomena.
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Russian external possessor constructions.

(2) Y MeHss  OOIMT  1es.
on me aches  neck
My neck aches.

(3)Manpuuk  HAcTynuJ JI€eBOYKe
boy stepped girl.Dat
The boy stepped on the girl's foot.

(4)Manpuuk  1OLENIOBAN JAEBOYKY
boy kissed girl.Acc
The boy kissed the girl s lips.
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Ha HOTY.
on foot

B I'yObl.
in lips



Where 1s the problem?
Our system must analyze the sentences with external

possessor constructions as semantically equivalent to those
where there 1s a single NP.
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These sentences must correspond to one and the same
semantic structure

(2)Y menst OOJIMT  HIesl.
on me aches  neck
My neck aches.

(5)Mosi mesi OOJIUT.
my neck aches
My neck aches.
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External possessor construction 1s a language specific
phenomenon. It need not be represented 1n the semantic
structure

:f "2Nonexclamatory Clause:DECLARATIVE MAIN_CLAUSE' |

--------------------------------------------------------------------

bonur SVert, Predicate: "Oonere:oneme:TO ACKE'
MEH SCGentvePostMadifier, Whole: “#pronoun_personal: #pranaun_personal:PRONOUN_BEING'
e SSubject, Experiencer_Metaphoric; ‘e uea:NECK'
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But in the external possessor constructions the possessor
and the possessum are evidently independent.

Lack of linear contact

External possessor - possible

(8a) ¥ Bacu Buepa caoManach MaAalllMHA.
on Vasyayesterday broke car
Vasya's car broke down yeasteday.

Not external possessor - impossible

(8b) ' Bacuna/Bacmu BUEpa CJIOMAJIaCh
MAaIIMHA.
Vasya.Poss/Vasya.Gen yesterday broke
car
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Pronominalization

External possessor - possible
(9a) (IonoBa, cnpalirBacIib?)
OHa yHero xpymnias.
it on him round
(You asked about the head). He has it round.

Not external possessor - impossible
(9b) *Ero oHa Kpymias.
his it round
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The syntactic strucuture 1s not 1Isomorphic to the semantic
structure.

We have no way out but to create a certain syntax-semantics
interface
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The first approach: simpler syntax, more complicated
semantics

-First step: derive a semantic structure which 1s
correspondent to the syntactic one. 1. €. the possessor 1s a

dependent of the verb, but not of the possessum

-Second step: apply a specific normalization rule that
reassigns the possessor to the possessum
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The dative external possessor construction
(10) Manpuuk  HaAcTynwWwi Jde€BOYKE HA HOTY.

boy stepped girl.Dat on foot
The boy stepped on the girl's foot.
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The first step
Syntactic structure

ManbumkK £Subject: "maneunk::MmansdMKIBOY"

HaCcTynMn gVverb: "HacTynuTe: cTynate: TO_STEP"

NepoyKe £0bject_Dative: "gesouka:geeouka: GIRL"

Ha SPreposition: "Ha_Accusative:Fpreposition: PREPOSITION
HOIy gadjunct_FinalPoint: Hora

Semantic structure after the first step

Manbumk 555Subjectss, Agent: "ManbuMK:ManeumK:BOY"

HacTynun 55MainClausess, Predicate: "HacTynuTe: cTynate: TO_STEP"

AEeBOYKe 550bjectDativess, ExternalPossessor: "geeouka:geeouka: GIRL"

HOry ssAdjunctInibialFinalPointss, Locative_FinalPoint: "Hora:Hora:LEG_AND_FOOT"
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Normalization rule

"TC WALE"
[
ExternzalPossessor: v,

Locative FinalPoint: loc "EFART OF CRGANISH"
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Advantage: a simpler syntax

Disadvantage: we have to guess what node the possessum 1s
and what relation we have to postulate between the
possessor and the possessum.

Why we neglect it: the dative construction 1s only possible
with restricted range of verbs that impose strong semantic
restrictions on its arguments. Nothing but the external
possessor construction 1s possible in the context described in
the rule above.
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The second approach: simpler semantics, more
complicated syntax
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The process of a switch from syntactic positions to semantic
roles 1s possible because each lexeme has a diathesis
description — a list of correspondences between syntactic
positions that can connect to 1t and their semantic roles.

(12a) Manpuuk na JICBOYKE
s10JI0KO.
(lzb) :[Subject MaJ_IB‘II/IK] HAaTb [Object_Dative I[GBOqKa]

:Obj ect Direct H6HOKO]]
(12¢) [[aeent BOY] TO GIVE [possessor GIRL]
ovject APPLE]]

(12d) The boy gave the girl an apple.
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In all cases of real not-projectivity in an input text we have
to use a special mechanism — movement. It works as
follows: 1n syntactic structure the word form can connect to
its parent into special moved position which does not have
any diathesis (does not correspond to any semantic role), but
has a rule of movement assigned to it.
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(13) Jlesouxe manvuux xouem oams 010KO.

tObject_Dative, Possessor  —-a- 7

Aesouke EMovedActant = = = = = = = = = = = = = = = == = -
L
1
FManbumiK fSubject, EXperiBncer = = = = = = = = = = = = = = = -
|
. i 1
xoudeT £%erb, Predicate g !
i |
1
AdThb tClause_Infinitive_Control, Object_Situation : |
i 1
abnoko tObject_Direct, Ohject : :
) 1
|
|
!

tSubject, Agent = === == ==~

For the shown movement to be possible 1n the movement
rule there 1s a path like this:
Clause Infinitive Control.Object Dative;
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In case of external possessor the position with y 1s the target
position of movement, which connects to a verb without
diathesis (without semantic role). In movement rule there 1s
a path like this:

(Subject | Actants).Object Indirect V;

¥ £Preposition
MEHA tExternalPossessor ForYerh === = e e e e e e e - - - - .

1
: |
#MeHunca  fWerb, Predicate i
I

fObject_Indirect_¥, Object_Relation - !

bpar £Subject, Agent
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Picture shows that y mens 1s connected to the verb in the
moved position without semantic role and the movement to
the position Object Indirect Y under the subject can also be
seen. Note that the preposition 1s connected to the noun and
does not have a semantic role because 1t takes the so-called
grammatical syntactic position.

Thus 1n the semantic structure we have an original
external possessor under its possessum with necessary
semantic role. Using of movement allows us to solve a
problem of not-isomorfism of a syntax tree and a semantic
tree.
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