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Abstract

Temporal analysis of events is an important part of many natural language proc-
essing tasks. We expect events to contain the same temporal information regard-
less of the language, however, the way temporal information is encoded via lexical
or grammatical properties differs from language to language.

While the lexical aspect of event semantics is relatively similar across languages,
the grammatical aspect varies greatly, and concepts of tense and aspect may not
be shared across languages, preventing a simple correspondence of verbal forms
between two languages from being established, causing trouble for both human
and machine translators alike.

Divergence in temporal representations is illustrated by the following examples:

(1) HF S AL FRICEBETE-S TV D,
Tanaka san wa gakko ni densha de kayotte iru
Il sig. Tanaka va a scuola in treno.
‘Mr Tanaka commutes to school by train.’
(2) AR S AFRAFRICEFR TE - TV D,
Tanaka san wa tadaima gakko ni densha de kayotte iru
Il sig. Tanaka ora sta andando a scuola in treno.
‘Mr Tanaka is now commuting to school by train.’

The Italian and English translations use different verbal forms and aspectual con-
figurations, the imperfective (habitual) aspect in (1) and the progressive aspect in
(2), whereas both Japanese sentences contain the same verbal form -te iru and
make use of the adverb ima ‘now’ to indicate the progressive aspect. In translating
these sentences, we need to be aware of these differences in temporal information
representations.

This work represents a first theoretical and empirical contrastive investigation on
how temporal information is conveyed in Japanese and lItalian with a focus on the
semantics of events and how they are reported. We include a classification of
eventuality types and their expression in tense and aspect, making this work use-
ful for researchers working on tasks that require detailed, cross-lingual temporal
analysis.

We empirically support our theoretical proposal by semi-automatically annotating a
parallel Japanese-Italian corpus of novels, parliamentary proceedings and news-
papers translations with temporality tags and conducting an investigation into the
representation of temporal phenomena across languages.
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tense, aspect, temporality tags, Japanese, Italian, Japanese Italian parallel corpus
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General Remarks

Japanese names and sentences are Romanized following the Hepburn system,
according to which vowels are pronounced as in Italian, consonants as in English,
and long vowels are marked with a macron.

According to the Japanese use the family name always precedes the name, as in
Kindaichi Haruhiko.

Examples taken from other authors have been transcript according to the Hepburn

system if originally in a different form.

The interlinear annotation of the parts of speech has been adopted only if necessary.
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[...] Me I'astipo

e dimane m' ‘o bevo?’
Dimane nun esiste.

E 'o juorno primma,
siccome se n 'é gghiuto,
manco esiste.

Esiste sulamente

stu mumento

'e chistu rito 'e vino int' 'a butteglia. [...]
E allora bevo...

E chistu surz' 'e vino

vence 'a partita cu l'eternita!

Eduardo De Filippo






Chapter 1

1 Introduction

1 Motivation

This thesis stems from two basic observations: 1. ‘events’, considered as ‘hap-
penings’ in the real world, contain the same temporal information regardless of the
language in which they are conveyed, but the way in which such information is
encoded via lexical or grammatical properties differs from language to language.
While the lexical aspect of event semantics is relatively similar across languages,
the grammatical aspect varies greatly. Concepts of tense and aspect may not be
shared across languages, thus preventing a simple correspondence of verbal
forms between languages from being established; 2. Temporal analysis of ‘events’
is an important part of many natural language processing tasks such as text
summarization (temporally ordering information), information extraction (e.g.,
normalizing information for database entry) question-answering (e.g., answering
‘when' questions by temporally anchoring events) and machine-translation. Stud-
ies and experiments in the field of temporal annotation may contribute to the de-
velopment of increasingly sophisticated applications.

The aim of the present work is two-fold:

1. To conduct a theoretical and empirical contrastive investigation on how
temporal information is conveyed in Japanese and Italian with a focus on
the semantics of events and how they are reported, which includes the
notion of eventuality types and their expression in tense and aspect, em-
pirically supported by semi-automatically annotating a parallel Japa-
nese-ltalian corpus with temporality tags;

2. To define an automatic procedure for temporal tagging to be used in
natural language processing applications and by researchers working on

tasks requiring detailed, cross-lingual temporal analysis.

The intended users of the annotated data are the overall linguistic community, the
community involved in processing Natural Languages, system developers involved

in building tagging programs to extract temporal information and those who are de-



veloping Machine Translation Systems and Second Language teachers interested

in data which may be easily compared in the two languages under discussion.

2 Methodological Note

We have conducted the analysis by designing, creating and semi-automatically
annotating a parallel Japanese-Italian corpus of novels, parliamentary proceedings
and newspapers translations with temporality tags, and conducting an investiga-
tion into the representation of temporal phenomena across the two languages.
We have adopted the corpus-driven approach for the benefits normally associated
with it: a better understanding of the phenomena of concern and resources for the
training and evaluation of algorithms to automatically identify features and rela-
tions of interest. Both the Japanese and the lItalian sections of the parallel corpus
have been first pre-processed through stable morphological analysers and then
tagged with a tool we have specifically built for the purposes of this research.
Given the lack of parallel resources in Japanese and ltalian, the parallel (transla-
tion corpus) in itself may be considered one of the results of this work. The data
collected may represent a relevant base of data for comparable linguistic analysis

not only on event semantics, but also on other linguistic domains.

3 Literature

This thesis lies at the intersection of linguistics, logic, cognitive and computational
science. To meet the increasing demand on the processing of temporal information
a deep interaction between artificial intelligence, logic and formal linguistic theories
is needed, namely an interaction between three domains: i) theories of tense and
aspect and event structure; ii) reasoning about time and events; iii) annotation
schemes and tools.

We have reviewed previous works both in the field of theoretical and computa-
tional linguistics. A full mastery of the relevant literature of all these areas is how-
ever far beyond the scope of the present work, focussing on the devices employed
by Italian and Japanese speakers to express temporality.

To this extent, we have taken into account previous studies on the semantics of
events and their expression in tense and aspect, as well as those on temporal
annotation. We have tried to make use of the extensive literature on these two
subjects in order to pinpoint the linguistic devices used in the two languages to
convey events.



4 Thesis Organization

This thesis is organized as follows.

Chapter 2 is devoted to the theoretical background of which two elements are
presented: 1) the main theories concerned with time; 2) the way natural languages
convey it.

Chapter 3 is concerned with the theories on Tense and Aspect. The main theo-
retical positions about Tense and the difference between Viewpoint/Grammatical and
Situation/Lexical Aspect are outlined. Traditional and innovative generalist ap-
proaches are reviewed.

Chapter 4 and 5 are respectively devoted to the way in which Japanese and Italian
convey the temporal perspective with a focus on tense and aspect and on their
interaction.

Chapter 6 and 7 represent the core of the research. Chapter 6 presents the par-
allel corpus, the temporal annotation methodology and the experimental setting for
the automatic estimation of tense, aspect and event class. Chapter 7 is devoted to
the contrastive analysis between Japanese and Italian as far as aspect and event
classes are concerned, carried on by querying the tagged parallel corpus illus-
trated in chapter 6.

Conclusions are drawn in chapter 8.





