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Abstract: In this paper, a hierarchical Bayes model is introduced which models local word relationships in a language. The model can
be considered as a language model. The proposed model does not suffer from sparseness because it does not rely on the exact word
orders. However, the model does not completely ignore the word orders. The proposed generative model assumes that each word is a
distribution over words and the current word is generated from the distribution of one of its previous words located in a fixed-size
window. Contrary to an n-gram model which is a distribution over word sequences and so takes the exact sequences of words into
account, the proposed model considers ordered pairs of words which can occur at different distances in the subject text data. Because
of this, the sparseness problem is not severe for the proposed model. The model is compared with and outperformed n-gram model
according to its ability to model text data which is evaluated by perplexity.

Keywords: Hierarchical Bayes models, Gibbs sampling, graphical models, language models, Markov chain Monte Carlo, word-to-
word relationships.
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