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Abstract A number of kernel functions for tree structures have been proposed for machine learning on semistruc-
tured data, parsing trees, RNA secondary structures, and so on. Kashima et al. have addressed a problem of relaxing
a restriction in extracting substructures from trees for designing a more general tree kernels than previously pro-
posed ones. In this paper, we extend the tree kernels due to Kashima et al., and propose a general framework
for designing tree kernels based on convolution kernels. This framework formulates the designing problem of tree
kernels as the counting problem of tree mappings between two trees. By using our framework, we propose several
new tree kernels according to the class hierarchy of tree mappings. Moreover, we reveal the feature spaces of these

kernels.
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