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ASPECT-BASED OPINION MINING FROM PRODUCT REVIEWS USING
MACHINE LEARNING

Introduction, The opinion mining of statements, which is in the extraction of
i(*dive information from product reviews becomes very important due to the
j* Hopment of information technologies. Identifying and evaluating the positivity or
ueHiilivity of expressions regarding a particular research object allows you to evaluate
Hu success of the advertising campaign, political and economic reforms; to determine
-vimimer attitude to certain products or services. Consequently, the task of aspect-
*md opinion mining concerning aspects of goods in the evaluation system adapted
mille market is relevant and important.
Stages, of the aspect-based opinion mining of statements. Each statement can

lip represented as the next five-dimensional vector [1]: where e- is
t essence for which the analysis of statements is performed; aX is k~ aspect of the
IMivicc ef; ht is /- author of the statement; - time when the author 7f left his

idivent;so”j - the emotional direction of the statement left by the author in
hition to the aspect ak of the essence ein time tj May be positive, negative or

dial, may express different levels of intensity, for instance, from 1to 5. A couple
4 mid ajk (essence and aspect of the essence) always expresses the purpose of the

imoment. Five-dimensional vector is the basis for transforming unstructured text into
tinctured data. This definition is accepted to the basis when creating the proposed
mvilmd. The point of the method’s stages is:

1 To categorize all aspects of the product that are found in the reviews in
«nrlisli and Ukrainian (referred to as “Multilingual) in semantic aspects.

2. To extract pairs of “aspect-expression” from multi-language reviews and
Ljimping into aspect-oriented sets of statements. The association of product aspects
wm expressions will be carried out according to their mutual position in the text of
€ irview. Through linguistic analysis of text and specific rules words are defined
Inl indicate the author’s attitude and are closest (within certain limits) to the term,
*Inch refers aspect of the product. The extracted statement is associated with the
nH aspect. Then the polarity of the expression is determined and is associated with
m| semantic aspect, to which the current term aspect refers. Determination of the

MixHapoaHwuii HaykoBuii cumnosiym «IHTENIEKTYAJTbHI PILLEHHA»
V MixkHapofHa HayKoBO-NpakTU4Ha KOHdepeHuisa «O6uncnoBanbHuii IHTENeKT»



Theoretical aspects of intelligent
power of emotionality of expressions that relate to the aspect of a product is made by
summing up all the extracted statements of this aspect.

3. To summarize the cross-language differences in expressions for various
aspects, for instance, in the form of aspect ratings.

Model training on cross-language contextual virtual documents. Each aspect
of a product is usually indicated by a set of terms. In order to determine the hidden
relationships between multilingual terms, each term of the aspect of a product is
characterized by a cross-language contextual virtual document In the construction ol
a cross-language virtual contextual document, they generate monolingual hidden _
semantic themes on equal aspects of the product and words, using the algorithmé# )
presented in [2]. The Machine Learning provides a solution to the classification
problem that involves two steps: learning the model from a corpus of training data,
classifying the unseen data based on the trained model [3].

Tire collections of text documents, which determine the correspondence between
a document and a theme, create a general probabilistic thematic model It can Ix
trained with non-tagged reviews using hidden thematic models, such as Lateii!
Dirichlet Allocation [4]. The algorithm for constructing a thematic model receives 6
collection of text documents at the input. The output for each document is a numeric
vector, which consists of assessing the degree of belonging of this document to each
topic. The size of this vector is equal to the number of topics and can he set at tin
input of the model or determined by the model automatically.

The investigated model studies the a posteriori probability of decomposing i
multilingual aspects of terms and their virtual contextual documents in the subject. Il
expands the traditional "bag of words" thematic models into a context-dependcnl,
cross-language concept associative model

Conclusions. In this paper, the aspect-based opinion mining using a lexicon
based approach and their adaptation to the user processing of responses written il |
Ukrainian and English was presented. This information helps to build systems DI
understand customer’s feedback and plan business strategies accordingly. Tin
research methods used in the work are based on data mining methods, Web mining,
machine learning, and information retrieval
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