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QuantML: Part of ISO Semantic Annotation Framework (ISO 24617). Project start 2019; suspended 2021 (Covid); restart 2022.
Aim: Define an annotation scheme for quantification phenomena, compatible with existing ISO standards for semantic annotation, 
having an abstract and a concrete syntax with a compositional semantics.

QuantML metamodel: information to be contained in annotations; 
1. domain of a quantification

v source domain (typically expressed by NP head)
v reference domain (contextually determined part of source domain)

2. individuation of the source domain (count, mass, count-parts) 
3. size of the reference domain
4. involvement of the reference domain (absolute or proportional)
5. size of groups of elements from a reference domain
6. distribution of a predicate-argument relation (collective, individual. Unspecific);
7. relative scopes
8. modifier linking (inverse, linear)
9. polarity, exhaustiveness, repetitiveness

Main issues in 2022 Working Draft:

u determinacy, also in article-less languages. Determinate quantifiers: reference domain is a proper part of the source domain. Indeterminate quantifiers: reference 
domain = source domain.

u restrictive and non-restrictive modification of quantification domain by relative clauses, PPs and possessives.

u optimising transparency and readability of annotation representations

Example: One of the 5 men who came in whistled. 

Markables: m1=one of the 5 men who came in, m2=the 5 men who came in, m3=men, m4=who came in, m5=came in, m6=whistled 

Annotation: <entity xml:id="x1" target="#m1" domain="#x2" involvement=”one" definiteness=”indet”/>
<refDomain xml:id=“x2” target=“#m2” source=“#x3” restrictions=“#r1”/> 
<sourceDomain xml:id="x3" target="#m3" individuation="count" pred=”man"/>
<relClause xml:id=“r1” target=“#m4” event=“#e2” semRole=“agent” restrictiveness=“restrictive”/>
<event xml:id=“e1” target=”#m3” pred=”whistle”/>
<event xml:id=“e2” target=“#m5” pred=“come-in”/> 
<entity xml:id="x3" target="#m4” domain="#x4” involvement="6.5” definiteness="indef”/>
<sourceDomain xml:id="x4" target="#m5" individuation="count/parts" pred="pizza”/>
<participantLink event="#e1" participant="#x1" semRole="agent" distr="individual" eventScope="narrow”/>

Semantic interpretation (simplified): [ {X, X’ } | |X|=1, |X’|=5, x Î X « [ man(x), come-in(x) ], x Î X → whistle(x)  ]

Next steps: Implementation of latest insights in abstract syntax, semantics, and representation formats. Streamlining of metamodel and representation formats to make QuantML optimally 
transparent and intuitive. Development of online repository of annotated examples, the QuantML Bank. 
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Theoretical background:
Ø Generalised Quantifier Theory: 

- quantification in NL is restricted to a certain domain, often expressed by NP head
- quantifiers express properties of sets of individuals

Ø (Neo-)Davidsonian event semantics: evnts viewed as individuals
Ø Discourse Representation Theory
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Annotation representations: [1] QuantML/XML, [2] NSG graphs (Nancy Semantics Group, Amblard et al. 2021)), [3] DRS/SBN 
(Simplified Box Notation, Bos 2021), [4] DRS Graphs (Abzianidze et al. 2020), [5] Model-instance graphs (Bunt 2022) 

Alternative representations for “Not all the students passed the exam”:

NEGATION -1 % Not
NEGATION -1 % all

student.n.01 % the
% students

NEGATION -1 %

pass.v.14 Agent -1 % passed
Theme +1 %

exam.n.01 % the exam.

Annotation as DRS in Simplified Box Notation Annotation as model-instance graphAnnotation as NSG Graph
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