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SOMMARIO/ ABSTRACT 

In questo report viene descritto il processo in base al 

quale TERSEO, un sistema knowledge-based per il 

riconoscimento e la normalizzazione di espressioni 

temporali, originariamente sviluppato per lo spagnolo, è 

stato esteso all’italiano. 

In this paper, we describe the process to extend TERSEO 

system to Italian using an automatic porting to this new 

language, as it was performed to English. 
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1. Introduction 

This paper presents the automatic extension to Italian of a 

knowledge-based system for the recognition and 

normalization of temporal expressions, called TERSEO, 

and originally developed for Spanish but automatically 

extended to English and Italian using the automatic

translation of the existing temporal models. Besides, 

when an annotated corpus for the new language is also 

available, the translation is combined with the extraction 

of new expressions from this annotated corpus. 

Experimental results demonstrate how, while still 

adhering to the rule-based paradigm, the development of 

automatic rule translation procedures allowed us to

minimize the effort required for porting to new languages 

obtaining quite good results in evaluation. Relying on 

such procedures, and without any manual effort or 

previous knowledge of the target language, TERSEO 

recognizes and normalizes temporal expressions in 

different languages. 

2. The starting point: TERSEO 

As a starting point for our experiments we used TERSEO, 

a system originally developed for the automatic 

annotation of TE’s appearing in a Spanish written text in 

compliance with the TIMEX2 standard (see ([3]) for a 

thorough description of TERSEOs main features and 

functionalities). 

Figure 1: Graphic representation of the TERSEO 

architecture. 

Basically (see Figure1), the TE recognition and 

normalization process is carried out in two phases. The 

first phase (recognition) includes a pre-processing of the 

input text, which is tagged with lexical and morphological 

information that will be used as input to a temporal 

parser. The temporal parser is implemented using an

ascending technique (chart parser) and relies on a 

language-specific temporal grammar. As TE’s can be 

divided into absolute and relative ones, such grammar is 

tuned for discriminating between the two groups. On the 

one hand, absolute TE’s directly provide and fully 

describe a date. On the other hand, relative TE’s require 

some degree of reasoning (as in the case of anaphora 

resolution).  

In the second phase of the process, in order to translate 

these expressions into their normalized form, the lexical 

context in which they occur is considered. At this stage, a 

normalization unit is in charge of determining the 

appropriate reference date (anchor) associated to each 
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anaphoric TE, calculating its value, and finally generating

the corresponding TIMEX2 tag. 

 After this, TERSEO was extended to other languages

with the automatic building of temporal models for new 

languages starting from previously defined ones, so as to

overcome the problems that are inherent in the rule-based

paradigm. With the rule-based approach, the porting 

implies a big effort due to the necessity of rewriting rules 

from scratch. 

 In a first experiment, for English language, the model 

was obtained automatically from the Spanish one, through

the automatic translation of the Spanish temporal 

expressions into English. The resulting system for the 

recognition and normalization of English TE’s obtained 

good results both in terms of precision (P) and recall (R) 

[2]. 

3. Italian extension of TERSEO 

This section presents the procedure followed for the 

extension to Italian, starting from the Spanish and English 

models already available, and a manually annotated 

corpus. In this case, both models have been considered as 

they can be complemented reciprocally. 

The following units, organized in three different 

phases, make up the multilingual extension procedure: 

- Phase 1: TE Collection. During this phase, the Italian

temporal expressions are collected from the I-CAB 

Corpus, and the automatic translated Italian TE’s derived

from the set of Spanish and English TE’s. In this case, the 

TE’s are filtered removing those not being found by 

Google. 

- Phase 2: TE Generalization. In this phase, the TE’s

Gramatics Generator uses the morphological and

syntactical information from the collected TE’s to 

generate the grammatical rules that generalize the 

recognition of the TE’s. Moreover, the keyword unit is 

able to extract the temporal keywords that will be used to 

build new TE’s. These keywords are augmented with 

their synonyms in WordNet to generate new TE’s. 

- Phase 3: TE Normalizing Rule Assignment. In the last 

phase, the translators are used to relate the recognizing 

rule to the appropriate normalization rule. In this case, the 

system takes advantage of the previously defined Spanish

and English temporal models. 

4. EVALITA evaluation 

The automatic extension of the system to Italian has been 

evaluated using a test data (190 news stories, for a total of 

69,000 words), that are part of the Italian Content 

Annotation Bank (I-CAB), developed by ITC-irst and 

CELCT. The results are presented in Table 1.  

Table 1: EVALITA evaluation 

Value Precision Recall F-measure 

22.1 51.5 36.5 42.1 

Results of the automatic extension of TERSEO are 

lower than a rule-based system being manually 

developed, but these results could be increased with a fast 

manually revision of the automatic acquired rules, which 

will be a further work. 
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