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Abstract. We propose a new Successive State Splitting (SSS) algorithm based on the Minimum Description Length
(MDL) criterion to design HMM topologies automatically. . Many methods have been proposed to create tied-state
structures of HMMSs but they usually need empirical values as stop criteria, for example, the number of states.
The SSS algorithm is a mechanism for creating both temporal and contextual variations based on the Maximum
Likelihood (ML) criterion. However, it also needs to empirically predetermine the control parameters, including
the total number of states as stop criteria. We introduce the MDL criterion to the ML-SSS algorithm so that it
can automatically create proper topologies without any heuristic stop criteria. Experimental results using the ATR,
travel arrangement dialogs show that our extended algorithm can automatically stop splitting and obtain more
appropriate HMM topologies than the original one. We also try to extend the MDL-SSS algorithm by using the
phonetic decision tree clustering for contextual splitting. The method using a combination of the phonetic decision
tree clustering and the data-driven clustering could automatically obtain almost equivalent performances. The
optimal two coeflicients of the criterion were dependent on each method.
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