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Abstract- The main purpose of this study is to represent the semantic word vectors with low dimensions,
explicitly. The problem of finding a limited number of meaningful basis vectors for producing explicit semantic word
vectors must be solved in such a way that a large accuracy drop is not caused by reducing the dimensions. In this study,
we represent a hybrid approach to finding meaningful basis vectors. First, we obtain N basis vectors using the
proposed methods: 1- The criterion of word similarity-to-word frequency ratio, 2- Feature selection method
based on comparison of distance matrices, 3- Binary weighting method based on PSO algorithm. Then, to take
advantage of the expertise of methods 1 and 2 to the same extent, we obtain the first combined basis vectors by
combining half of the basis vectors obtained by the criterion of word similarity-to-word frequency ratio with
half of the basis vectors selected by the feature selection method. In the next step, we obtain the common
context words that have a weight "1" as the common basis vectors produced by the binary weighting method. In
the next step, we add the common context words with a weight "1" obtained using the BPSO method to the first combined
basis vectors obtained from word similarity-to-word frequency ratio and the feature selection methods. Thus, the second
combined basis vectors are obtained, which are meaningful, and each basis vector is equivalent to an informative
context word. Therefore, the explicit word vectors produced by meaningful basis vectors can be interpreted. We
train the proposed approach using the UkWaC corpus and evaluate it using the word similarity task. Both first
and second combined basis vectors improve accuracy. The increase in accuracy is greater in the first combined basis
vectors. The evaluation results of explicit word vectors obtained with the first basis vectors show that despite the
reduction of word vector dimensions from 5000 to 1511, the Spearman correlation coefficient on MEN, RG-65, and
SimLex-999 test sets is increased by 2.47%, 7.39%, and 0.52%, respectively.

Keywords- basis vectors, word vector representation, interpretable word vectors, binary weighting, feature
selection, word similarity task.
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