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Proper representation of the text is crucial for achieving good results of natural language processing.
Because understanding of the language is still far from the machine capabilities, to process the text it
is usually represented as a set of features. The features approximate the meaning that allows us to
compare the sequences of the characters in the way that captures elementary semantics. The key thing
is where these features come from. In general, we can divide representation methods into two main
groups: based on content and based on references (or context).
The first one use statistics based on token co-occurrences analysis. In this group of representation
methods, the most intuitive approach is the Bag of Words, where tokens (in the processing tasks called
features) are words with weights. There are many variants for building the weights, which allows us to
express different aspects of similarity. Other approaches compute the feature weights from the token
contexts eg.: Hyperspace Analogue to Language. There are many variants for selecting the tokens (eg.:
n-grams, keywords) as well as different methods for representation space transformation (eg.: Latent
Semantic Analysis, neural embeddings). In addition, content-based methods enhanced can be by using
external sources of information (eg. WordNet, Explicit Semantic Analysis [1]).
The second group of representations is based on references. In this approach, an elementary chunk of
the meaning (concept), is represented using relations to the others. Here, a set of the features that
characterize the concept is constructed with its neighbors. Depending on the source of the
information, the references can be acquired from hyperlinks (as in the case of web pages, or
bibliographic notes as in the case of scientific articles).
In our research, we focus on representation of Wikipedia articles. Each of the articles can be
considered as a unique entity that represents a concept. In addition, Wikipedia provides a hierarchical
structure of the categories that can be used as description of the concepts on the abstract, more
general level. To process efficiently the Wikipedia data we construct an application that enables us to
construct its machine-processable form, using a selected representation method. The application is
available on the website of Computational Wikipedia Project.1 We test different methods of
representation and evaluate them in classification tasks aiming at reconstruction of Wikipedia
categories structure [3]. In the project, we also construct mappings between Wikipedia and Wordnet.
We are working on methods for improvement of information retrieval. In our research, we test the
algorithms for clustering Wikipedia search results [4]. The results using interaction with the user based
on selection, a so-called conceptual direction can be refined and thus irrelevant information is filtered
2
[5]. We are developing the methods of mining relations between Wikipedia [6] categories that aiming
at automatically identifying significant relations. This method can be used for creating the conceptual
directions - sequences of related Wikipedia categories that allows one to differentiate the sets of
similar articles.
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https://kask.eti.pg.gda.pl/CompWiki/
https://kask.eti.pg.gda.pl/BetterSearch/en/

Human understanding of the concepts is strongly related to the already possessed knowledge. One of
the aspects of the understanding is integration of the perception of objects with this what we already
know. Thus, Wikipedia can be used as the representation space where the concepts identified in the
text are projected. This approach has been used by Wikification [2] methods, but they were tested on
a very limited set of the articles. We are working now on the methods that allow efficient processing
and identifying of the Wikipedia articles in the text. Using them, the text can be represented in the
space created by Wikipedia categories that provides abstract insight into relations between concepts.
We construct the platform for building and evaluating Wikification algorithms3. Wikification combined
with conceptual directions allows the capturing of different aspects of the similarities computed in the
selected subspace. This expreses semantic similarities selected by the user interests. This should
provide better results than computing proximity on the whole set of the features that usually leads to
effect cruse of the dimensionality.
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