Discriminative Learning for

Speech Recognition
Theory and Practice

MC_He_FM.indd i Achorn International 06/20/2008 07:18AM




Copyright © 2008 by Morgan & Claypool

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means—electronic, mechanical, photocopy, recording, or any other except for brief quotations

in printed reviews, without the prior permission of the publisher.

Discriminative Learning for Speech Recognition: Theory and Practice
Xiadong He and Li Deng

www.morganclaypool.com

ISBN: 9781598293081 paperback

ISBN: 9781598293098 ebook

DOI: 10.2200/S00134ED1V01Y200807SAP004

A Publication in the Morgan & Claypool Publishers series

SYNTHESIS LECTURES ON SPEECH AND AUDIO PROCESSING #4
Lecture #4

Series Editor: B. H. Juang, Georgia Institute of Technology

Series ISSN
ISSN XXX-XXXX print
ISSN XXX-XXXX electronic

MC_He_FM.indd il Achorn International 06/20/2008 07:18AM



Discriminative Learning for

Speech Recognition
Theory and Practice

Xiaodong He and Li Deng

Microsoft Research

SYNTHESIS LECTURES ON SPEECH AND AUDIO PROCESSING #4

é}@ MORGAN&; CLAYPOOL PUBLISHERS

MC_He_FM.indd iii Achorn International 06/20/2008 07:18AM



iv

ABSTRACT

In this book, we introduce the background and mainstream methods of probabilistic modeling
and discriminative parameter optimization for speech recognition. The specific 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 classification
error, and minimum phone/word error. The unification 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 firsthand 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 significance are provided to enable the practitioners to

directly reduce the theory in the earlier part of the book into engineering practice.
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