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Annotation

In the presented work the document “labeling” method for classification process is provided. The
method is based on knowledge base formation using concept “patterns” for text classification.

Information retrieval process does not represent the outcome of only one type of operation. Its
success and relevance is based on retrieval cycle recall and adequacy. One of the important parts of this
cycle is the stage of classification- which represents the initial stage of text retrieval.

The strategies of retrieval are identified as the models of retrieval. The following basic retrieval
models along with their peculiarities, pros and cons are considered: the Boolean model, Space Vector
Model (SVM) and the probabilistic model. The models of retrieval are based on the principle of term
weight calculation. The Weight of term represents the statistical value defined according to the frequency
of its appearance in text and is defining the term value. Thus, in frames of retrieval model functionality,
the methods of term frequency determination, partially in statistical retrieval models and partially in
Vector Space models, is considered.

The methods on natural language processing, along their main stages and significant properties, for
information retrieval task is described as well. The Natural Language Processing (NLP) contains the
knowledge acquisition based on syntax and semantics of the provided natural language text. Such an
approach can be considered as “semantic” based on logic that the content and structure of document is
defined using non-statistical methods. Nowadays the integration of statistic/probabilistic models with
syntactic/semantical models are considered to be the best solution for increasing the effectiveness of the
retrieval process.

Work address the text initial Processing as a necessary part of text classification initial stage,
particularly the process of Stemming and Lemmatization. The well-known and popular algorithms such as
Lovins, Porter and Paice/Husk stemming algorithms are considered.

The peculiarities of stemming algorithm applications in analytical and Synthetic languages are
provided and the necessity of their modification for different language Corps are underlined. However,
there are languages requiring the development of a new stemmers for them.

In the work provided we considered natural language processing methods for classification task —
namely the task of concept pattern based information retrieval.

We have described the two main problems of Information Retrieval: Polysemy and Synonyms along
with their solution methods. From the methods considered we have selected the methods of Latent
Sematic Analysis and Exact sematic analysis as the best suitable methods for the posed problem solution.

The problem of classification can be considered as a union of machine learning and IR methods. The
following most common three algorithms in problems of classification: the K Nearest Neighbor (KNN),
Support Vector Machine (SVM) and Bayes algorithms have been described, used later on in our research.

The semantic approach peculiarity is that the conceptual representation of document is applied,
based on semantic models of subject area knowledge. From tools of knowledge representation the
ontology represents the most suitable one. Generally in ontologies the subject area knowledge is described
using hierarchy of notions and characteristics as well as joints notions semantic network entities.
Application of Ontologies might lead to improvement of retrieval quality. This is why it is so important to
develop an algorithm of subject area describing knowledgebase construction. In our case such algorithm is
based on method of Heuristic Analytics.

The method considered is based on the method called “Pattern Formation Heuristic Analysis”
developed by Academician Vladimer Chavchanidze.

The method consists of several stages: binarization of characteristics, re-coding of characteristics,
orthonormal binary vector construction, operation of filtration, disjunctive superposition operation and
Boolean variable transfer conditional operation.

Using the method of Heuristic Analysis, the certain notion defining concept-patterns were
developed. Using the modified Porter algorithm, the class defining characteristics have been selected and
appropriate weights have been calculated using the standard tf-idf scheme.



The practical realization of the task considered was fulfilled for medical data based document
collection. The Georgian language based medical data classification method was presented.

The presented work introduces the instrument for Georgian-language-based medical records
classification. It is the first attempt of classification of the Georgian-language-based medical records.
Totally, 24.855 examination records were studied. The documents were classified into three main groups
(Ultrasonography, Endoscopy, X-Ray) and 13 subgroups using two well-known methods: Support Vector
Machine (SVM) and K-Nearest Neighbor (KNN). The results obtained demonstrated that both machine
learning methods performed successfully, with a little supremacy of SVM. In the process of classification a
“shrink” method - based on features selection - was introduced and applied. At the first stage of
classification the results of the “shrink” case were better, however on the second stage of classification into
subclasses 23 % of all documents could not be linked to only one definite individual subclass (liver or
binary system) due to common features characterizing these subclasses. The overall results of the study
were successful.

We have to note that it was the first attempt of classification for such type of texts.



