Milestone M5-12 Extended-DRS-Handling

Deliverable 5.1 Section 2 details the Discourse Representation Structure (DRS) used as the semantic inter-lingua of the natural language processing of English text to Sign Language. The original specification was relatively comprehensive of SL phenomena to be considered and provision to be catered for in the DRS. This detail is not repeated here and the reader is referred to that document for the original formulation. Hence, this document details the main though relatively minor revision to that description during progress of the work.

The DRS semantic representation is generated from the linkage output from the CMU parser. This is now implemented for approximately 60% of link types but these account for the most common linguistic phenomena.

In addition to the revision to the DRS representation detailed below, the handling of DRS structures has been extended to support both inter- and intra-sentential pronominal reference.

Pronominal Reference

In sign languages, pronouns are pointing gestures to the location associated with a noun. These languages make a very extensive use of this placement of referents at particular

points in the signing space, therefore anaphora resolution in English text is crucial for a correct

translation into BSL.

A significant number of antecedents which are potential referents for a pronoun in English can be excluded by linguistic restrictions on gender-number agreement, intra- and intersentential

accessibility constraints in DRSs. These constraints are applied in a small window (2 sentences),

and subsequently a robust approach is required for further resolution with the view to avoiding

complex semantic and discourse analysis. This is vital for a translation system as a real-world

application.

Antecedents that obey the above mentioned constraints are scored by preferences. The weighting

algorithm is a modified version of the work by (Kennedy & Boguraev 96). They claim "the

strong points of this algorithm is that it operates primarily on syntactic information alone" with

75% accuracy rate. The current implementation is an improvement to the gender agreement in

(Kennedy & Boguraev 96) by augmenting the algorithm with a lexical database (female, male names, WordNet), to conditions on coreferents in (Kennedy & Boguraev 96) by making use of accessibility constraints in DRS. The modified algorithm improves on the suitability idea of (Kamp & Reyle 93) by determining how to choose from more than one referent in the DRS.

The original Kennedy/Boguraev algorithm calculated the salience weight of a possible referent as the sum of the salience factors (grammatical role, adjunct, embedding, current sentence and

complement of a preposition, existential construction). As each CMU link has an entry in the link dictionary defining its associated lambda expression, rather than compute the salience value, it can be associated directly in its link dictionary entry. Following (Kennedy & Boguraev 96) a COREF class is the collection of linguistic elements that corefer in a text to describe the same discourse referent. A COREF salience is associated with each of these. When an anaphor has to be resolved, the COREF class with the highest salience is selected. This possible referent is then checked for agreement in number, gender and accessibility within the DRS. Number agreement is checked with a noun stemming algorithm, the gender of nouns is looked up in a database with female and male proper names, and the possible gender of common names is searched for in WordNet. Potential referents that do not satisfy these requirements are removed. When a link between a discourse referent (which can be another anaphor) and the current anaphor is established, this becomes a member of that class and its salience value is set to the COREF value of the antecedent. For each new sentence the old COREF values of previous sentences are halved. This means that the salience of a COREF class increases in the textflow according to the frequency of subsequent anaphoric references to it and decreases otherwise.

The intrasentential pronoun resolution follows the  Kamp and Reyle (1993) introduced in their work. If the sentence contains anaphoric pronouns, their antecedents must be found in the set of available and suitable referents (e.g.: x) in the universe (U). The construction rule then introduces a new discourse referent in the subordinate universe with the pronoun replaced in the sentence by a variable, for example w. The equation w=x is added to the conditions. In our case the variables are immediately substituted by the resolved anaphora without adding the equation to the conditions.  For further details see Kamp and Reyle (1993).

DRS Revision

In deliverable 5.1 (section 2.2) plurals were given only a cursory treatment with the detail to be determined as work progressed. This has now been refined consistent with the treatment of plurals in Kamp and Reyle (1993), allowing the user to volunteer information to distinguish between collective and distributive plural forms.  Note that Kamp and Reyle (1993) permit predicates over sets with the meaning that the predicate holds of each element of the set, hence plate(set(0)) below.

These two forms are realised respectively as

(i)

sentence1  The large plates are on the small plates. (Collective of large plates.)

(The set of  large plates is on the set of small plates)

drs(0):[set(0), set(1)],

[

  set(0)=sumof(v(0)),

  t(0):when(s(0)),

  t(0)=now,

  s(0):be(set(0)),

  set(1)=sumof(v(1)),

  l(0):on(s(0), set(1)),

  attr(0):small(set(1)),

  a(0):plate(set(1)),

  c(0):plural(set(1)),

  attr(1):large(set(0)),

  a(1):plate(set(0)),

  c(1):plural(set(0))

]

(ii)

sentence2 The large plates are on the small plates. (Distributive of large plates.)

(Each large plate is on one or more small plate)

drs(1):[set(2)],

[

  set(2)=sumof(v(2)),

  drs(2):[v(2)],

  [

    q(0):every(v(2)),

    attr(2):large(v(2)),

    a(2):plate(v(2)),

    c(2):plural(v(2))

  ]

              >

                        drs(3):[set(3)],

                        [

                          t(1):when(s(1)),

                          t(1)=now,

                          s(1):be(v(2)),

                          set(3)=sumof(v(3)),

                          l(1):on(s(1), set(3)),

                          attr(3):small(set(3)),

                          a(3):plate(set(3)),

                          c(3):plural(set(3))

                        ]

]

Phrases such as ‘every man’ are similarly permitted collective and distributive readings. 

Sentence3 Every man loves a woman in the park. (Collective reading.)

drs(0):[set(0), v(0), v(1)],

[

  set(0)=sumof(v(2)),

  a(0):woman(v(0)),

  t(0):when(e(0)),

  t(0)=now,

  e(0):love(set(0), v(0)),

  a(1):park(v(1)),

  l(0):in(e(0), v(1)),

  a(2):man(set(0))

]

sentence4 Every man loves a woman in the park. (Distributive reading.)

drs(0):[set(0)],

[

  set(0)=sumof(v(0)),

  drs(1):[v(0)],

  [

    q(0):every(v(0)),

    a(0):man(v(0))

  ]

              >

                        drs(2):[v(1), v(2)],

                        [

                          a(1):woman(v(1)),

                          t(0):when(e(0)),

                          t(0)=now,

                          e(0):love(v(0), v(1)),

                          a(2):park(v(2)),

                          l(0):in(e(0), v(2))

                        ]

]

Furthermore, numerically quantified plurals receive a comparably consistent treatment.

sentence6 Three lawyers hired a secretary. (Collective reading.)


(A group of three lawyers hired a secretarty.)

drs(0):[set(0), v(0)],

[

  set(0)=sumof(v(1)),

  size(set(0))=three,

  a(0):secretary(v(0)),

  t(0):when(e(0)),

  t(0)<now,

  e(0):hire(set(0), v(0)),

  a(1):lawyer(set(0)),

  c(0):plural(set(0))

]

sentence6 Three lawyers hired a secretary. (Distributive reading.)


(Each of three lawyers hired a secretary.)

drs(1):[set(1)],

[

  set(1)=sumof(v(2)),

  size(set(1))=three,

  drs(2):[v(2)],

  [

    q(0):every(v(2)),

    a(2):lawyer(v(2)),

    c(1):plural(v(2))

 ]

              >

                        drs(3):[v(3)],

                        [

                          a(3):secretary(v(3)),

                          t(1):when(e(1)),

                          t(1)<now,

                          e(1):hire(v(2), v(3))

                        ]

]

The revisions to the BNF description of the DRS form to incorporate this are

SetDefinition ::-


SetVar = sumof(Var)

CollectiveSet ::-


Cvar : plural(SetVar)

DistributiveSet ::-


Qvar : Quant(Var)


Cvar  :  plural(Var)

Quant ::-


every | some | few | many

QuantifiedSet ::-


size(SetVar) = NumericValue
NumericValue ::-


one | two | three | four | ….

which replace the previous CollectiveDefinition , NumericalQuantifiedDefinition , QuantifiedVariable , UniversalQuantification and ExistnetialQuantification productions. The full  revised BNF description is given in Appendix 1. Remaining queries within Appendix 1 will not give rise to issues during the timescale of ViSiCAST.

The distinction between the DRS structures is carried forward as a HPSG feature COLLORDIST with values of COLL or DISTRIB which allows the two forms to be distinguished in the HPSG SL synthesis stage.
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Appendix 1.

DRS BNF / Ontology



DRSmultsent ::-
[ VariableBindings , [DRSsent , DRSsent ]]

VariableBindings ::-
[NominalAttributiveProposition / NominalAttributiveProposition ]



(currently only provision for coreference of nominals, to consider later



 anaphoric relationships with events, etc)
DRSsent ::-
drslabel : [ VariableList , [SententialProposition, LabeledPropositions ]]

SententialProposition ::- 







ImpVar : imperative ( Evar ) |





QuVar : yesno ( [ Evar | Svar ] ) |





QuVar : whPred1 ( [ Evar | Svar ] ) |





QuVar : whPred2 ( Var ) 





QuVar : comment ( Var )









comment(    ) for declaratives

whPred1 ::-
{ when, how, why }







whPred2 ::-
{ who, what, which}






VariableList ::-


To consider format


List of all variables / labels used in the DRS


Possibly segmented into different categories for ease of extraction.


Currently we only generate variables vn  and setn in the variable lists.

LabeledPropositions ::-


LabeledProposition  |


LabeledProposition  , LabeledPropositions |






DRS  DRS











(last production may have undesirable consequences, permitting


LocationalPropositions, CollectivePropositions, ReferentRelationProposition,


TemporalRelationProposition  as antecedents - possibly need to subcategorise.)
LabeledProposition ::-


QuantifiedVariable |








EventProposition |


StateProposition |


TemporalProposition |


LocationalProposition |


NominalAttributiveProposition |






AttributiveProposition |


CollectiveProposition |


NumericalQuantifiedDefinition |






ReferentRelationProposition |

TemporalRelationProposition 

EventProposition ::-

Evar : Proposition

StateProposition ::-

Svar : Proposition

TemporalPropositon ::-


Tvar : time (SvarOrEvar) |

Tvar : TemporalPredicate (SvarOrEvar,Var )




(Tvar denotes an interval)

TemporalPredicate ::-







in  |  on 
LocationalProposition ::-

Lvar : LocationalPredicate(SvarOrEvar,Var )
|



Lvar : DireactionalPredicate(SvarOrEvar,Var )




DirectionalPredicate ::-








to | from | into | out_of

LocationalPredicate ::-








within  |  on |  above  | etc.






SymbolicLocationalProposition ::-







SLVar : LocationalPredicate (SvarOrEvar, Var )

/* following Hungarian nomenclature, these are for pseudo locational uses of


prepositional phrases, ‘in a hat’, ‘in a good humour’, ‘on the phone’ – essentially


a place holder for further thought. */

AttributiveProposition ::-

Avar : Proposition

NominalAttributiveProposition ::-








Nvar : Proposition








SetDefinition ::-


SetVar = sumof(Var)


SetVar = sumof(Var, drslabel)

/*  Use of the box notation, potentially requires DRSs to be labeled for 



restricting predicates for plurals – see [1] p343.



requires further thought. */

CollectiveSet ::-


Cvar : plural(SetVar)

DistributiveSet ::-


Qvar : Quant(Var)


Cvar  :  plural(Var)

Quant ::-


every | some | few | many

QuantifiedSet ::-


size(SetVar) = NumericValue
NumericValue ::-


one | two | three | four | ….
TemporalRelationProposition ::-


Tvar TemporalOperator Tvar
TemporalOperator ::-


= | < |  > |  | 

(temporal precedence and inclusion)


(possibly others for completeness)

Proposition ::-


Predicate ( SetOrVarList )








Predicate ::-


PredName . Sense
PredName ::-


A lexical name, what restrictions do we wish to impose if any here?

Sense ::-


An item identifying the sense of the lexical item and the specific sense according

to that source (e.g. Wordnet.3)

SetorVarList ::-


SetOrVar |

SetOrVar , SetOrVarList

SetOrVar ::-
   
 SetVar | Var

SvarOrEvar ::-


Svar | Evar
Where



Var
   {v1,v2,v3, ….. }



Evar
   {e1,e2,e3, ….. }


Svar
   {s1,s2,s3, ….. }



Tvar
   {t1,t2,t3, ….. }



Lvar
   {l1,l2,l3, ….. }



SetVar
   {set1,set2,set3, ….. }



Qvar
   {q1,q2,q3, ….. }



Nvar
   {a1,a2,a3, ….. }









Avar
   {attr1,attr2,attr3, ….. }








Cvar
   {c1,c2,c3, ….. }



drslabel     {drs1,drs2,drs3, ….. }







ImpVar     {imp1,imp2,imp3, ….. }







QuestVar     {qu1,qu2,qu3, ….. }




/* possibly rename Nvar and Avar variables as n1,n2,n3, etc and a1,a2,a3 respectively */
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