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Abstract: Graph Interpolation Grammars are a declarative formalism with an operational
semantics. Their goal is to emulate salient features of the human parser, and notably
incrementality. The parsing process defined by GIGs incrementally builds a syntactic rep-
resentation of a sentence as each successive lexeme is read. A GIG rule specifies a set of
parse configurations that trigger its application and an operation to perform on a matching
configuration. Rules are partly context-sensitive; furthermore, they are reversible, meaning
that their operations can be undone, which allows the parsing process to be nondeterminis-
tic. These two factors confer enough expressive power to the formalism for parsing natural
languages.
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Les Grammaires a Interpolations de Graphes:
un formalisme déclaratif pour ’analyse incrémentale du
discours

Résumé : Les Grammaires & Interpolations de Graphes sont un formalisme déclaratif
muni d’'une sémantique opérationnelle. Elles visent a émuler certaines caractéristiques
de l'analyseur syntaxique humain, et notamment son caractére incrémental. Le proces-
sus d’analyse qu’elles définissent construit une représentation syntaxique incrémentalement,
a mesure que chaque lexéme est lu. Dans une GIG, une régle comporte une représentation
des configurations déclenchantes et une spécification des opérations & appliquer sur ces confi-
gurations. Les regles comportent un élément contextuel; de plus, elles sont réversibles, en
ce sens qu’il est possible d’en défaire les effets, ce qui permet une analyse non déterministe.
Ces deux facteurs contribuent & conférer aux Grammaires a Interpolations de Graphes un
pouvoir d’expression suffisant pour I’analyse des langues naturelles.

Mots-clé : syntaxe, langage naturel, psycholinguistique, linguistique, grammaire, représentation
syntaxique, représentation lexicale
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1 Introduction

1.1 Characteristics and rationale

A graph interpolation grammar is a grammar formalism with an operational semantics. A
rule in a graph interpolation grammar specifies not only syntactic relations but also an
elementary parsing operation.

Rules are lexicalized in the sense that each rule describes the combinatory properties of a
lexical item. Parsing a sentence consists in matching each lexeme in the input string with a
rule in the grammar and applying this rule to the current parse representation.
GIG-driven parsing was designed with incrementality and flexibility in mind, so as to emulate
some features of the human parsing capability, in particular incremental processing, error
tolerance, and handling of complex word orders.

In a complete model of discourse understanding, incremental parsing would be shown to
work in tandem with some form of composition between partial semantic representations. It
is to be thought that the collaboration between syntax and semantics in natural discourse
understanding is fairly close, and that backtracking in the parser is frequently initiated by a
clash found between semantic features. This report, however, will not attempt to give even
the roughest idea of what semantic representations should look like and will therefore exclu-
sively focus on syntactic phenomena, sometimes at the cost of simplifying the phenomena
at hand.

1.2 Plan of the report

The first two sections give a fairly complete presentation of the concepts and processes in-
volved in parsing with a Graph Interpolation Grammar. The syntactic structures generated
when parsing with a GIG are described in Section 2, while the grammar rules and the parsing
process are described in Section 3.

The next few sections apply the formalism to selected problems. Section 4 compares the
handling of a simple expression language using a Context Free Grammar and a Graph
Interpolation Grammar, and Section 5 analyzes Dutch Cross-Serial Dependencies.

Finally, the conclusion indicates topics for further research and related works.

2 Syntactic structures

2.1 Phrases

A phrase is made up of a head and its complements. It will be represented by a graph with
a root and one labelled edge from the root to each nonroot node.

The root represents the head of the phrase, the other nodes represent its complements; and
the edge labels represent grammatical functions.
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