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On the Bifurcation in
Radial Basis Boltzmann Machines

Shotaro Akaho

Mathematical Informatics Section, Electrotechnical Laboratory
1-1-4, Umezono, Tsukuba-shi, Ibaraki, 305 Japan
Tel: 0298-58-5549 / E-mail akaho@etl.go.jp

We analyze the learning of Radial Basis Boltzmann Machine (RBBM) which is a continuous
version of Boltzmann Machines. As the temperature parameter of the RBBM changes, the learning
result shows bifurcation phenomena, which corresponds to the hierarchical clustering. In this paper, we
show that the bifurcation phenomena is characterized by some Gaussian property of target distributions.
We also present the behavior of the learning curve of the RBBM, and the effective number of parameters

(NIC) of RBBM shows a non-monotonic behavior around bifurcation points.
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