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Preface

The term “Machine Learning” came into wide-spread use following the first workshop by that name, held at Carnegie-Mellon
University in . The papers from that workshop were published as Machine Learning: An Artificial Intelligence Approach,
edited by Ryszard Michalski, Jaime Carbonell and Tom Mitchell. Machine Learning came to be identified as a research field in
its own right as the workshops evolved into international conferences and journals of machine learning appeared.

Although the field coalesced in the s, research on what we now call machine learning has a long history. In his 
paper on “Computing Machinery and Intelligence”, Alan Turing introduced his imitation game as a means of determining if a
machine could be considered intelligent. In the same paper he speculates that programming the computer to have adult level
intelligence would be too difficult. “Instead of trying to produce a programme to simulate the adult mind, why not rather try
to produce one which simulates the child’s? If this were then subjected to an appropriate course of education one would obtain
the adult brain”. Investigations into induction, a fundamental operation in learning, go backmuch further to Francis Bacon and
David Hume in the th and th centuries.

Early approaches followed the classical AI tradition of symbolic representation and logical inference. As machine learning
began to be used in a wide variety of areas, the range of techniques expanded to incorporate ideas from psychology, information
theory, statistics, neuroscience, genetics, operations research and more. Because of this diversity, it is not always easy for a new
researcher to find his or her way around the machine learning landscape.The purpose of this encyclopedia is to guide enquiries
into the field as a whole and to serve as an entry point to specific topics, providing overviews and,most importantly, references to
sourcematerial. All the entries have been written by experts in their field and have been refereed and revised by an international
editorial board consisting of leading machine learning researchers.

Putting together an encyclopedia for such a diverse field has been a major undertaking. We thank all the authors, without
whom this would not have been possible.They have devoted their expertise and patience to the project because of their desire to
contribute to this dynamic and still growing field. A project as large as this could only succeed with the help of the area editors
whose specialised knowledge was essential in defining the range and structure of the entries.

The encyclopedia was started by the enthusiasm of Springer editors Jennifer Evans and Oona Schmidt and continued with
the support of Melissa Fearon. Special thanks to Andrew Spencer, who oversaw production and kept everyone, including the
editors on track.

Claude Sammut and Geoffrey I. Webb
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Department of Knowledge Technologies
Jožef Stefan Institute
Jamova 
Ljubljana
Slovenia
Faculty of Information Technology
University of Nova Gorica
Vipavska 
 Nova Gorica
Slovenia

Christina Leslie
Computational Biology Program
Sloan-Kettering Institute
Memorial Sloan-Kettering Cancer Center
 York Ave
Mail Box #
New York, NY 
cleslie@cbio.mskcc.org

Shiau Hong Lim
University of Illinois
IL
USA
shonglim@uiuc.edu

Charles X. Ling
The University of Western Ontario
Canada
dr_charles_ling@yahoo.com

Huan Liu
Computer Science and Engineering
Ira Fulton School of Engineering
Arizona State University
Brickyard Suite 
 South Mill Avenue
Tempe, AZ -
USA
huan.liu@asu.edu

Bin Liu
Faculty of Information Technology
Monash University
Melbourne 
Australia
bin.liu@infotech.monash.edu.au

John Lloyd
College of Engineering and Computer Science
The Australian National University
, Canberra ACT
Australia
jwl@mail.rise.anu.edu.au

Shie Mannor
Department of Electrical Engineering
Israel Institute of Technology
Technion
Technion City
 Haifa
Israel
shie@ee.technion.ac.il



List of Contributors xix

Eric Martin
Department of Artificial Intelligence
School of Computer Science and Engineering
University of New South Wales
NSW 
Sydney
Australia
emartin@cse.unsw.edu.au

Serafín Martínez-Jaramillo
General Directorate of Financial System Analysis
Financial System Analysis Division
Bank of Mexico
Av.  de Mayo No. 
Col. Centro, C.P. 
Mexico, D.F
smartin@banxico.org.mx

Stan Matwin
School of Information Technology and Engineering
University of Ottawa
Ottawa, ON
Canada
stan@site.uottawa.ca

Julian McAuley
Statistical Machine Learning Program
Department of Engineering and
Computer Science
National University of Australia
NICTA, Locked Bag 
Canberra ACT 
Australia
julian.mcauley@nicta.com.au

Prem Melville
Machine Learning
IBM T. J. Watson Research Center
Route /P.O. Box 
 Kitchawan Rd
Yorktown Heights, NY 
USA
pmelvil@us.ibm.com

Pietro Michelucci
Strategic Analysis, Inc.
 Wilson Blvd
Suite 
Arlington, VA 
USA
pmichelucci@sainc.com

Rada Mihalcea
Department of Computer Science
and Engineering
University of North Texas
Denton, TX -
USA
rada@cs.unt.edu

Risto Miikkulainen
Department of Computer Sciences
The University of Texas at Austin
 University Station C
Austin, TX -
USA
risto@cs.utexas.edu

Dunja Mladenić
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