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ABSTRACT

This article is a presentation of a project conducted by a team of linguists that addresses the importance
of the syntactic lexicon theory in the creation of methodological inputs for linguistic analyzers as being
at the heart of machine translation. NooJ environment is adopted as an open-source computer platform
to conduct practical operations for translating multi-word expressions from Arabic into French and
English, and in the near future the team will be working on the inclusion of other languages. This linguis-
tic phenomenon is of great importance in testing the procedural extent of machine translation systems.

INTRODUCTION

Machine translation (MT) constitutes a central application of artificial intelligence (Al) and natural
language processing (NLP), aiming to automate the transfer of meaning between natural languages.
Over the past decades, MT has evolved from early rule-based systems to statistical approaches and, more
recently, to neural machine translation (NMT), which currently dominates both academic research and
industrial deployment. Despite their impressive gains in fluency and global coherence, neural systems
continue to encounter systematic difficulties when processing linguistically complex phenomena, most
notably multiword expressions (MWEs) and idiomatic expressions.

MWEs are characterized by varying degrees of fixedness and non-compositionality, meaning that
their global interpretation cannot be reliably derived from the meanings of their individual components.
As Sag et al. (2002) famously observe, MWEs are “a pain in the neck for NLP,” precisely because they
challenge models that rely on compositional semantics. Idiomatic expressions pose an even greater
challenge, as they are often culturally embedded and pragmatically constrained.
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These difficulties are particularly acute in morphologically rich languages such as Arabic, where
inflectional complexity interacts with idiomatic structure. Numerous studies have shown that even state-
of-the-art neural systems tend to favor literal or statistically dominant translations when confronted with
Arabic idioms, resulting in outputs that are fluent but semantically inadequate (Ouerhani, 2008; Savary
et al., 2019).

Inresponse to these limitations, this chapter proposes a linguistically informed approach to translating
Arabic verbal idiomatic expressions using the NOOJ open-source platform. Grounded in syntactic lexi-
con theory, the approach models idiomatic expressions as structured lexical units endowed with explicit
morphological, syntactic, and semantic constraints. The chapter presents the design and implementation
of a reusable idiom database and situates this resource within contemporary discussions on hybrid Al
systems that combine symbolic knowledge with neural learning.

The objectives of this contribution are threefold:

(i) to demonstrate the relevance of syntactic lexicon theory for the computational treatment of MWEs;

(i1) to describe a reproducible methodology for encoding idiomatic expressions in NOOJ; and

(iii) to position linguistically explicit resources as complementary to neural MT within modern Al
architectures.

1. OVERVIEW OF MACHINE TRANSLATION PROGRAMS

A machine translation (MT) system is an automated computational system designed to convert text
from one natural language into another. Within artificial intelligence, MT systems are understood as
complex architectures that integrate linguistic knowledge, computational procedures, and, in many cases,
learning mechanisms (Hutchins & Somers, 1992). Rather than functioning as a single program, an MT
system typically consists of multiple interacting components that jointly support text analysis, transfer,
and generation.

Atafundamental level, MT systems incorporate several core elements. First, linguistic rules and mod-
els form the backbone of rule-based and hybrid systems. These rules encode morphological, syntactic,
and semantic information that guides the analysis of source-language input and supports the resolution
of ambiguity during translation. As Hutchins (1993) notes, “linguistic analysis remains indispensable
for languages with rich morphology and flexible word order.”

Second, specialized computational dictionaries play a central role. Unlike conventional bilingual dic-
tionaries, these resources are structured lexicons enriched with grammatical features, argument structure,
and semantic constraints. In advanced systems, dictionaries also encode multiword expressions (MWESs)
and idiomatic constructions, allowing the translation engine to process them as single lexical units rather
than compositional sequences. As Sag et al. (2002) emphasize, “multiword expressions are pervasive in
language and must be treated as lexical units rather than syntactic accidents.”

Third, userinterfaces and control modules support interaction, post-editing, and resource maintenance,
enabling human—machine collaboration and iterative system improvement.

The translation process typically follows a sequence of stages: segmentation, morphological and
syntactic analysis, lexical transfer, and target-language generation with local reordering. Advances
in linguistic engineering have translated theoretical insights into practical tools such as morpho-
logical analyzers, syntactic parsers, annotation frameworks, and automatic recognition mech-
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