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Approach from learning theory toward understanding the limitations of
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We made considerable achievements in bringing new insights into "
computation”, through the analysis of the complexity of learning problems. In the analysis of online
prediction, we partially solved an important open problem, stating the equivalence between the
complexity of online prediction and that of optimization. In the analysis of the complexity of
hypothesis representation, we proposed a few decision problems defined on the discrete dynamical
system, which is a generalization of recurrent neural networks. Our analysis suggests that the
decision problems belong to an intermediate layer of the class of NP. In the analysis of learning
grammars, we employs a breakthrough technique called the distributional learning and obtained many
positive results in learning formal (graph) grammars. The distributional learning is a resume of
designing learning algorithms by focusing on the relation of substrings/subgraphs and the structures
surrounding them.
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