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Abstract. Syntax Deep Explorer is a new tool that uses several association measures to quantify several co-occurrence types, defined on the
syntactic dependencies (e.g. subject, complement, modifier) between a
target word lemma and its co-locates. The resulting co-occurrence statistics is represented in lex-grams, that is, a synopsis of the syntacticallybased co-occurrence patterns of a word distribution within a given corpus. These lex-grams are obtained from a large-sized Portuguese corpus
processed by STRING and are presented in a user-friendly way through
a graphical interface. The Syntax Deep Explorer will allow the development of finer lexical resources and the improvement of STRING processing in general, as well as providing public access to dependency-based,
co-occurrence information derived from parsed corpora.
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The analysis of the co-occurrence patterns between words in texts shows the
di↵erences in use (and meaning), which are often associated with the di↵erent
grammatical relations in which a word can participate [2,5]. The quantification
of these patterns is a powerful tool in modern lexicography as well as in the
construction of basic linguistic resources, like thesauri. The stakeholders on the
study of those co-occurrence patterns are linguists, language students, translators, lexicographers and Corpus Linguistics’ researchers, who study the behaviour of linguistic expressions in corpora. For all of these, co-occurrence data
are essential for a better understanding of language use. Furthermore, comparing di↵erent association measures, each capturing di↵erent linguistic aspects of
the co-location phenomena, enables the user to achieve a broader understanding
of the distribution of a given word, hence its di↵erent meanings and uses. For
a better analysis of co-occurrence patterns in a corpus, it is also important to
provide the user with an interface that helps him/her to explore the patterns
thus extracted, namely, by accessing concordances or moving on from an initial
query to another interesting collocate.

Fig. 1. Syntax Deep Explorer architecture.

We present Syntax Deep Explorer 4 (Fig. 1), a tool that allows the general
public to explore syntactically-based collocations from Portuguese corpora, using
a broad set of association measures, in view of an enhanced understanding of
words’ meaning and use [3]. The information on these collocation patterns is
made available through a web interface by way of lex-grams (Fig. 2), a synopsis
of the syntactically-based co-occurrence patterns of a word’s distribution within
a given corpus. This mode of presentation organizes the information for a simpler
analysis by users. For now, only the four main lexical part-of-speech categories
(adjectives, nouns, verbs and adverbs) are targeted by the Deep Syntax Exporer.

Fig. 2. Lex-gram of the noun paı́s ordered by the Chi-Pearson measure.

The Syntax Deep Explorer is based on STRING [4], a hybrid, statistical
and rule-based, natural language processing (NLP) chain for the Portuguese
language, developed by Spoken Language Systems Lab (L2 F) from INESC-ID
Lisboa5 . STRING has a modular structure and performs all basic text NLP
tasks: text segmentation (sentence splitting and tokenization) and part-of-speech
(POS) tagging; rule-based and statistical POS disambiguation; parsing, named
entity recognition, anaphora resolution, and temporal expressions normalization.
The processing produces a XML output file.
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string.l2f.inesc-id.pt/demo/deepExplorer (last visit 31/05/2016).
www.l2f.inesc-id.pt (last visit 31/05/2016).
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The Syntax Deep Explorer uses the following (higher level) syntactic dependencies, produced by XIP [1], the STRING parsing module: (1) the SUBJ
dependency, which links a verb and its subject; (2) the CDIR dependency, linking a verb and its direct complement; (3) the CINDIR dependency, which links
the verb with a dative essencial complement; (4) the COMPL dependency, which
links a predicate (verb, noun or adjective) to its essential PP complements; and
(5) the MOD dependency that links a modifier with the element it modifies (e.g.
adjetives as modifiers of nouns, or adverbs as modifiers of verbs); and (6) Named
Entities, which also captured by the XIP parser by an unary NE dependency that
delimits and assigns them to several general categories (PERSON, ORGANIZATION,
PLACE, etc.); these categories are then used for co-occurrence statistics, instead
of the individual entities themselves.
The Syntax Deep Explorer takes advantage of the rich lexical resources of
STRING, as well as of its sophisticated syntactic and semantic analysis, and finds
the syntactically-based co-occurrences patterns of a given word lemma storing
that information in a database. Then, the tool calculates di↵erent association
measures, producing a lex-gram with the co-occurrence statistical information, a
snapshot representing the main distributional patterns of a given word. The lexgram also makes it possible to move from any given pattern to another co-locate
of interest found within. Furthermore, STRING rich lexical resources feature a
large number of multiword expressions, which are processed in the same way as
any simple (single-word) unit. Thus, it is also possible to analyse multiwords’
distribution and their co-occurrence patterns. Results from evaluation show that
the runtime of the extraction tool remains constant throughout the corpus, while
the size of the database does not grow linearly, indicating that information is
not being repeated. The web application response time also allows fast queries
to the database. In the future, it is necessary to increase the number of corpora
present in the database and to allow the comparison of di↵erent lex-gram for the
same lemma across corpora. The automatic creation of thesauri from the stored
distributional information is also envisaged.
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4. Mamede, N., Baptista, J., Diniz, C., Cabarrão, V.: STRING: An Hybrid Statistical
and Rule-Based Natural Language Processing Chain for Portuguese. In: PROPOR
2012. vol. Demo Session (April 2012)
5. Sinclair, J.: Corpus, concordance, collocation. Oxford University Press (1991)

3

