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The EM algorithm, for example the Inside-Outside algorithm, is a well-known leaning
method for probabilistic context-free grammars. However, the EM algorithm is more likely
to cause over-fitting than the Bayesian learning when the amount of the training data is
not enough. In this paper, we applied the variational Bayesian approach to probabilistic
context-free grammars and derived an algorithm based on the dynamic programming ap-
proach. In addition, we prove that the computational complexity of our algorithm is equal
to that of the Inside-Outside algorithm. We also report results of experiments comparing
precisions of the variational Bayesian approach and the EM algorithm.
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