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Introduction

• Grail is a general parser for type-logical 
grammars.

• In this demo, we show a prototype 
implementation of Grail, a wide-
coverage parse for the French language 
which outputs DRT semantics in the 
style of Bos e.a. (2004)



The System
Components

• The part-of-speech tagger and supertagger of 
Clark and Curran (2004)

• Model files trained on the semi-automatically 
extracted type-logical treebank for French (Moot 
2010)

• The Grail parser

• A semantic lexicon
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The System
Input Sentence

“Le gouvernement refuse tout commentaire sur cette proposition et 
préfère avancer les chiffres positifs récoltés par la mesure.”
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Input Sentence
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“Le gouvernement refuse tout commentaire sur cette proposition et 
préfère avancer les chiffres positifs récoltés par la mesure.”



The System
POS-tagger Output

• The output of the part-of-speech tagger 
is indicate above the words.

• The POS tagger has a precision of 98.4%  
on unseen data.
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The System
Supertagger Output

• The supertagger assigns multiple 
formulas or supertags to each word (4.7 
on average) which includes the correct 
supertag in 98.4% of the cases.
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The System
Parser

• The Grail parser uses a 
graph-based 
representation of proofs 
(proof nets)

• As with all type-logical 
grammars, a parse (or 
proof) corresponds 
directly to a lambda 
term.
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3 Syntax-Semantics Interface

Categorial grammars come with a simple and transparent semantics: since categorial parses/derivations
are a proper subset of derivations in intuitionistic logic, which by the Curry-Howard isomorphish are in a
1-1 correspondance with lambda terms in the simply typed lambda calculus, each parse corresponds to a
different lambda term.

The use of the simply typed lambda calculus has been popularized by Richard Montague and many others,
though it should be noted that the simply typed lambda calculus is compatible with more modern dy-
namic semantic theories like Discourse Representation Theory (Kamp & Reyle, 1993) and Montegovian
Dynamics (de Groote, 2006) as well.

d2 z18

gouvernement(z18)

z14 x17

commentaire(z14)
proposition(x17)
sur(z14, x17)

→ e0

event(e0)
refuser(e0)
agent(e0, z18)
patient(e0, z14)

préférer(d2)
event(d2)
agent(z18)
theme(x4)

x4 : e4 y7

event(e4)
avancer(e4)
agent(e4, z18)
patient(e4, y7)
positifs(y7)
chiffres(y7)

d9 y10

mesure(y10)
background(d9)
récoltér(d9)
patient(d9, y7)
agent(d9, y10)

Figure 2: Grail LATEX output

The current prototype uses DRT as target for its semantic output,
though a Montegovian Dynamics semantic lexicon is being de-
veloped as well. There are many reasons for having chosen DRT
as the semantic language, the principal reasons being:

1. there is an impressive body of research into a large number
of semantically interesting phenomena which have been
formalized in DRT,

2. while providing a visually simple presentation of its se-
mantics in the form of discourse representation structures
(DRSs) there is an easy translation of the DRSs into first-
order logic.3

A semantic lexicon, in the style of the one used for English by
Bos !�# $ÿ(2004), is currently under active development. The
lexicon contains two main parts: the first assigns lambda terms to
specific word-formula pairs, these are frequently occurring words
which require some form of special treatment, eg. the conjunc-
tions such as “et” and relativizers such as “que” and “dont”. The
second part contains default rules, which assign a semantics to
words not in the first lexicon, based only on the part-of-speech
tag, formula and lexical lemma. This lexicon contains the ‘open’
classes such as nouns and verbs. The current lexicon contains
entries for over 300 words and has around 150 default rules.

Figure 2 shows the Grail output for the example sentence of Section 2. The variables d, e and f are
event variables and variables x, y and z are entity variables. So d2 in Figure 2 corresponds to an event
of “préférer”, with #  !&�(subjet) z18, which is a variable denoting an entity with the property of being
“gouvernement”. The�'!(! of the event d2, ie. the situation being preferred, is the embedded DRS with
label x4. Note that z18 is agent of this embedded DRS x4 as well (since “préférer” is a subjet control
verb) as well as agent of the top-right embedded DRS at the right-hand side of the implication since, as
discussed in the previous section, our example phrase conjoins two verb phrases with “le gouvernement”
being the subjet of both.

3Of course, there are some drawbacks as well, which include the absence of the higher-order constructions allowed by the
simply typed lambda calculus and the complications arising from what essentially amounts to the use of free variables in DRT
semantics to handle anaphora resolution.

The System
Semantics

• These lambda terms are 
reduced to discourse 
representation structures 
using the semantic 
lexicon.



Conclusions

• The current system 
is still experimental 
and under active 
development.

• The different 
components and 
models are 
available under 
LGPL.

http://www.labri.fr/perso/moot
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