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   Computational Models of Conditioning 

  Since fi rst described, multiple properties of classical conditioning have been 

discovered, establishing the need for mathematical models to help explain 

the defi ning features. The mathematical complexity of the models puts our 

understanding of their workings beyond the ability of our intuitive thinking 

and makes computer simulations irreplaceable. The complexity of the models 

frequently results in function redundancy, a natural property of biologically 

evolved systems that is much desired in technologically designed products. 

Featuring contributions from experts in the fi eld, this book discusses the 

latest advancements and presents detailed descriptions of how the models 

simulate conditioned behavior and its physiological bases. It offers advanced 

students and researchers examples of how the models are used to analyze 

existing experimental results and design future experiments. This volume 

is of great interest to psychologists and neuroscientists, as well as computer 

scientists and engineers searching for ideas applicable to the design of robots 

that mimic animal behavior. 

 NESTOR SCHMAJUK is Professor of Psychology and Neuroscience at Duke 

University. He has developed and tested several neural network models 

of classical conditioning, operant conditioning, animal communication, 

creativity, spatial learning, cognitive mapping, and prepulse inhibition. 

His previous books include  Animal Learning and Cognition: A Neural Network 

Approach  (Cambridge University Press, 1997),  Latent Inhibition and its Neural 

Substrates  (Kluwer Academic, 2002), and  Mechanisms in Classical Conditioning: A 

Computational Approach  (Cambridge University Press, 2010).    

 

www.cambridge.org/9780521113649
www.cambridge.org


Cambridge University Press
978-0-521-11364-9 — Computational Models of Conditioning
Nestor Schmajuk 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

 Computational 
Models of 
Conditioning 

    NE S T O R    SC H M A J U K  
  Duke University    

   

 

Edited by

www.cambridge.org/9780521113649
www.cambridge.org


Cambridge University Press
978-0-521-11364-9 — Computational Models of Conditioning
Nestor Schmajuk 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi - 110025, India

79 Anson Road, #06-04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge. 

It furthers the University’s mission by disseminating knowledge in the pursuit of  
education, learning and research at the highest international levels of excellence.

www.cambridge.org  
Information on this title: www.cambridge.org/9780521113649

© Cambridge University Press 2010

This publication is in copyright. Subject to statutory exception  
and to the provisions of relevant collective licensing agreements,  
no reproduction of any part may take place without the written  
permission of Cambridge University Press.

First published 2010

A catalogue record for this publication is available from the British Library

Library of Congress Cataloging in Publication data
Computational models of conditioning / [edited by] Nestor Schmajuk.
  p. cm.
 Includes bibliographical references and index.
 ISBN 978-0-521-11364-9
 1. Paired-association learning–Congresses. 2. Cognition–Congresses. 3. Eyelid
 conditioning–Congresses. I. Schmajuk, Nestor A. II. Title.
 BF319.5.P34C66 2010
 153.1–dc22
 2010022337

ISBN  978-0-521-11364-9  Hardback

Cambridge University Press has no responsibility for the persistence or  
accuracy of URLs for external or third-party internet websites referred to in  
this publication, and does not guarantee that any content on such websites is,  
or will remain, accurate or appropriate.

www.cambridge.org/9780521113649
www.cambridge.org


Cambridge University Press
978-0-521-11364-9 — Computational Models of Conditioning
Nestor Schmajuk 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

v

   List of contributors      vi  

     Introduction     1  

  1     Evolution of attention in learning     10 
  JO H N  K.  KR U S C H K E  A N D  R I C H A R D  A.  HU L L I N G E R   

  2     The arguments of associations     53 
  JU S T I N  A.  HA R R I S   

  3     The hybrid modeling approach to conditioning     71 
  M I C H A E L  E.  LE  PE L L E Y   

  4     Within-compound associations: models and data     108 
  JA M E S  E.  W I T N A U E R  A N D  RA L P H  R.  M I L L E R   

  5      Associative modulation of US processing: implications for 

understanding of habituation     150 
  AL L A N  R.  WA G N E R  A N D  ED G A R  H.  VO G E L   

  6      Attention, associations, and confi gurations in 

conditioning     186 
  NE S T O R  A.  SC H M A J U K ,  MU N I R  G.  KU T L U ,  JO S E P H  DU N S M O O R,  A N D  JO S É  A. 
LA R R A U R I   

  7     Computer simulation of the cerebellum     219 
  M I C H A E L  D.  MA U K   

  8      The operant/respondent distinction: a computational 

neural-network analysis     244 
  JO S É  E.  BU R G O S     

    Index     272     

  Contents  

www.cambridge.org/9780521113649
www.cambridge.org


Cambridge University Press
978-0-521-11364-9 — Computational Models of Conditioning
Nestor Schmajuk 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

vi

    José E.   Burgos  
  University of Guadalajara, Mexico   

   Joseph   Dunsmoor  
  Department of Psychology and Neuroscience, Duke University, USA   

   Justin A.   Harris  
  School of Psychology, University of Sydney, Australia   

   Richard A.   Hullinger  
  Indiana University, Bloomington, USA   

   John K.   Kruschke  
  Indiana University, Bloomington, USA   

   Munir G.   Kutlu  
  Department of Psychology and Neuroscience, Duke University, USA   

   José A.   Larrauri  
  Department of Psychology and Neuroscience, Duke University, USA   

   Michael E.   Le Pelley  
  School of Psychology, Cardiff University, Cardiff, UK   

   Michael D.   Mauk  
  Center for Learning and Memory and Section of Neurobiology, University 
of Texas, Austin, USA   

   Ralph R.   Miller  
  Department of Psychology, State University of New York, Binghamton, 
USA   

   Nestor A.   Schmajuk  
  Department of Psychology and Neuroscience, Duke University, USA   

 Contributors 

www.cambridge.org/9780521113649
www.cambridge.org


Cambridge University Press
978-0-521-11364-9 — Computational Models of Conditioning
Nestor Schmajuk 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contributors vii

   Edgar H.   Vogel  
  Universidad de Talca, Talca, Chile   

   Allan R.   Wagner  
  Yale University, New Haven, Connecticut, USA   

   James E.   Witnauer  
  Department of Psychology, State University of New York, 
Binghamton, USA        

www.cambridge.org/9780521113649
www.cambridge.org

