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Preface

This book describes a psychological theory of expectation. I call it the ITPRA theory—a 
name that will be explained in the fi rst chapter. When I began this research, my 
interests were limited to music. I was aiming to better understand how listeners form 
music-related expectations, and how these expectations might account for various 
emotional responses. As the work progressed, the ITPRA theory evolved into a general 
theory of expectation and so expanded beyond my parochial concerns about music. 
Although my principal motivations remain musical, this book should prove informa-
tive to a more general audience of readers interested in cognitive science and evolu-
tionary psychology.

For musicians and music scholars, this book offers psychologically based insights 
into such venerable topics as meter, syncopation, cadence, tonality, atonality, and 
form. Detailed accounts of musical tension, deception, and surprise are given, and I 
suggest how music is able to evoke emotions such as spine-tingling chills and musi-
cally induced laughter. I provide moment-by-moment analyses of the psychological 
effects of common musical devices such as the appoggiatura, suspension, and anticipa-
tion, and discuss the role of expectation in crafting effective performance interpreta-
tions. In addition, I suggest how the organization of the brain might account for the 
taken-for-granted aesthetic distinctions of work, genre, and rendition. The book offers 
psychological interpretations of various historical events in Western music, notably 
the advent of musical modernism as exemplifi ed in the works of Wagner, Stravinsky, 
and Schoenberg. Finally, I speculate about how the psychology of expectation might 
be exploited to create entirely novel musics. In general, the book attempts to show 
how both biology and culture contribute to the subjective phenomenal experiences 
that make listening to music such a source of pleasure.

For psychologists and cognitive scientists, this book offers a general theory of expec-
tation. I suggest how the phenomenon of surprise can lead to fear, laughter, frisson, 
or awe. I endeavor to reconcile competing theories of emotion, most notably cognitive 
appraisal theories with physiologically inspired theories such as the James–Lange 
theory. Along the way, I propose a new interpretation of the Mere Exposure effect and 
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suggest that misattribution is an artifact of the biological world’s response to the 
problem of induction. An important part of the book deals with the origin of auditory 
expectations. In general, the experimental evidence reported here supports the emerg-
ing consensus for statistical learning. Finally, I address the problem of how expecta-
tions are mentally represented. I note that the apparently chaotic patterns found in 
the research on musical development are consistent with neural Darwinist theories. I 
further note that the differences between innate and learned representations (such as 
those observed in auditory localization) can be explained by the Baldwin effect. In 
general, I attempt to tell an uninterrupted story, from the patterns of the objective 
world, through imperfectly learned heuristics used for predicting that world, to the 
phenomenal qualia we experience as we apprehend the world.

In retrospect, music provided me with a serendipitous starting place for theorizing 
more generally about the psychology of expectation, I think for three reasons: First, 
most everyday experiences are too complicated to provide fruitful cases for analysis. 
For example, one of the most important expectation-related experiences is surprise. 
Unfortunately, many of the surprises that people experience involve complex social 
contexts that are often diffi cult to interpret. Even the simple “peek-a-boo” surprise 
between parent and infant involves a social dynamic that makes it hard to study. 
Although music is not simple, there are often fewer confounding factors to consider. 
A second advantage is that many musicians actively seek to provoke emotional 
responses in their listeners. Although different musicians pursue different goals, 
manipulating expectations has been a common technique used to create an emotional 
effect. In general, without manipulation, causality is diffi cult to infer; so this aspect 
of music often provides helpful clues about the cascade of causal events. Finally, music 
typically provides detailed records (in the form of notated scores) that chronicle the 
precipitating events as they unfold in time. Musical scores provide a convenient data-
base for testing specifi c hypotheses about expectation. In short, music offers a number 
of advantages as a case study of the psychology of expectation. My hope is that psy-
chologists will fi nd the theory engaging, even if they have no interest in music.

While my main audience is intended to be musicians, I have tried to make the 
underlying theory of expectation accessible to nonmusician readers. Where possible, 
I have bracketed the technical musical descriptions as independent chapters. In chap-
ters 1 and 2 the theory itself is described in general terms with little reference to music. 
Chapter 3 describes the experimental methods used to study the phenomenon of 
expectation. Chapters 4, 5, and 6 identify fi ve general patterns of expectation exhib-
ited by listeners familiar with Western music. Chapters 7, 8, 11, and 12 expand on 
the basic theory. While the theory itself is described in general terms, the illustrations 
in these chapters are drawn almost entirely from the fi eld of music. Parallel examples 
in visual perception, linguistics, social behavior, and ethology will readily come to 
mind for those readers who are knowledgeable in such areas. Nonmusicians may wish 
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to skip the applied discussion of music, especially chapters 9, 10, and 13 to 16. The 
concluding chapter (17) provides an analytic summary of the basic theory.

For readers who don’t read music, the notational examples may feel irksome or 
irrelevant. Let me assure readers that the musical examples are genuinely illustrative. 
The examples have been “fi eld tested,” and for most listeners they evoke fairly reliable 
phenomenal experiences. To help readers grasp them more fully, recorded versions of 
all of the notated examples are available on the World Wide Web.1 Professional musi-
cians themselves may want to refer to the recorded examples since they often include 
performance nuances that enhance the effect.

The purpose of this book is to describe a set of psychological mechanisms and illus-
trate how these mechanisms work in the case of music. Some of these mechanisms 
are able to evoke particular emotional responses. However, this book does not provide 
a comprehensive theory of music and emotion; there are many other factors that 
contribute to musically evoked emotion that do not arise from expectation. In discuss-
ing emotional responses to music, much of the book will concentrate on how expecta-
tions are able to generate pleasurable experiences for listeners. The discussion will focus 
on general principles and will not deal directly with individual differences, such as 
why a person might dislike a particular tune. The emphasis on pleasure may seem 
controversial to some readers. Although pleasure is recognized as an important psy-
chological motivator, it is a factor that has sometimes been overlooked or denigrated 
by arts scholars as merely hedonistic. It should be noted that pleasure does not trump 
all other values: the best music is not necessarily music that fi lls its listeners with 
pleasure. But without a signifi cant dose of pleasure, no one would bother about 
music.

Pleasure does not preclude effort. Minds need to reach, not simply grasp. Brains need 
to be challenged, not simply pampered. If the arts are to achieve all that can be achieved, 
it would be wrongheaded to focus on the limitations of human minds. But neither is 
it the case that anything is possible. Humans are biological beings living in a social 
and physical world. In pursuing some artistic goal, there are often constraints that 
must be taken into account if the goal is to be attained.2 To ignore these constraining 
phenomena is to exist in a naive delusional world. One must not mistake ignorance 
for imagination. Nor should wishful thinking masquerade as artistic insight.

It is essential that musicians understand that I am attempting to describe psycho-
logical processes, not aesthetic goals. My musical aim in this book is to provide musi-
cians with a better understanding of some of the tools they use, not to tell musicians 
what goals they should pursue. If we want to expand artistic horizons and foster cre-
ativity there is no better approach than improving our understanding of how minds 
work.

Many artists have assumed that such knowledge is unnecessary: it is intuition rather 
than knowledge that provides the foundation for artistic creation. I agree that intuition 
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is essential for artistic production: in the absence of knowledge, our only recourse is 
to follow our intuitions. But intuition is not the foundation for artistic freedom or 
creative innovation. Quite the contrary. The more we rely on our intuitions, the more 
our behaviors may be dictated by unacknowledged social norms or biological predis-
positions. Intuition is, and has been, indispensable in the arts. But intuition needs to 
be supplemented by knowledge (or luck) if artists are to break through “counterintui-
tive” barriers into new realms of artistic expression.

Accordingly, the best I can aim for in writing a book like this is to provide artists 
with some conceptual tools that might lead to something new. In the concluding 
chapter I highlight some of the opportunities afforded to both musicians and music 
scholars by taking the cognitive sciences to heart.




