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ABSTRACT
In this book, we introduce the background and mainstream methods of probabilistic modeling 
and discriminative parameter optimization for speech recognition. The specifi c models treated in 
depth include the widely used exponential-family distributions and the hidden Markov model. A 
detailed study is presented on unifying the common objective functions for discriminative learn-
ing in speech recognition, namely maximum mutual information (MMI), minimum classifi cation 
error, and minimum phone/word error. The unifi cation is presented, with rigorous mathematical 
analysis, in a common rational-function form. This common form enables the use of the growth 
transformation (or extended Baum–Welch) optimization framework in discriminative learning of 
model parameters. In addition to all the necessary introduction of the background and tutorial 
material on the subject, we also included technical details on the derivation of the parameter opti-
mization formulas for exponential-family distributions, discrete hidden Markov models (HMMs), 
and continuous-density HMMs in discriminative learning. Selected experimental results obtained 
by the authors in fi rsthand are presented to show that discriminative learning can lead to superior 
speech recognition performance over conventional parameter learning. Details on major algorith-
mic implementation issues with practical signifi cance are provided to enable the practitioners to 
directly reduce the theory in the earlier part of the book into engineering practice.

KEYWORDS
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