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If John Keats’s line “Beauty is in the eye of the beholder” is the motto 
for the poet’s inability to fi x the defi nition of beauty, it also seems to 
describe the frustrating sense of being unable to draw “scientifi c” con-
clusions about art. Keats may be implying that indeterminacy is fun-
damental to success in the arts. We all see (or, in music, hear) the same 
things and then go on to describe different experiences. This raises the 
question: did we all really see and hear the same things? In this chapter, 
we examine these questions from the ear of the listener

Concrete versus Abstract Indeterminacy

Indeterminacy, probability, and uncertainty are terms that are of 
common currency today in science and, increasingly, in other disci-
plines. These terms are generally used to describe the mechanics of 
things, objects—from the location and velocity of an electron to the 
likelihood of rain. This kind of indeterminacy has its abstract analogy 
in music, say, where harmonic “explanations” leave loose ends expli-
cable only by voice leading, and when contrapuntal analysis disinte-
grates in favor of harmonic context.1 Indeterminacy seems to be a 
product of time. If time stopped, we could defi ne the location of an 
electron. As soon as time starts up, indeterminacy sets in. Time is a 
necessary component of the musical experience: a piece of music must 
take place via a performance, which includes reading through a score, 
across time. Indeterminacy is thus “built in” to music.

Context, Choice, and 
Issues of Perceived 
Determinism in Music

Jay Reise

1. Several theorists have approached music through indeterminacy analysis. See, for 
example, Robert Kraut’s “On the Possibility of a Determinate Semantics for Music” and 
Ray Jackendoff’s “Musical Processing and Musical Effect,” both in the excellent collection 
of essays Cognitive Bases for Musical Communication (1992).
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Perceived Determinism

What is vital in music, especially tonal music, is that as we listen, we 
seem to operate under the illusion that the world “within the music” is 
determined, that we actually perceive that determinism: I think of this 
as a determinacy of the imagination. Our unconscious perception of 
“bottom-up” causality makes us continually measure newly introduced 
elements against past experiences. And when our immediate expecta-
tions are not fulfi lled but rather new and different courses are proposed 
instead, our bottom-up senses adjust to a “new” perceived determinism 
with its own landscape. Thus, we, the audience, are continually deluded 
into imagining that determinism within the music exists: one could 
argue that all determinism is entirely a fi gment of the imagination, and 
that ultimately only indeterminacy exists.

Musical Communication

Indeterminacy seems to be all-pervasive. Arts other than music—and, 
indeed, even many other facets of general life—can be described as 
having results not completely determined by existing conditions.2 We 
all swim in Heraclitus’s river. But of all the arts, music occupies a 
strange and perhaps unique place in our conscious world because its 
content is communicated in a format that is not possible verbally to 
paraphrase. We can state in words the sense of a poem or the “story” 
or meaning of a painting, but although we may be able to describe what 
feelings or sense the music is making to us at the time, we cannot 
paraphrase an inherent meaning.3

Music is about nothing until meaning is appended to it. To defi ne 
something as indeed “some-thing” is the quasi-metaphoric role of lan-

2. I will use this as the defi nition of “normal” indeterminacy/determinacy (as opposed 
to my “perceived” determinacy) throughout this chapter. It is not meant to be identical 
to uncertainty as in the uncertainty principle. Music involves rational choice (see Hardin, 
chap 2 in this volume)—albeit sometimes unconscious—and not random choice.
3. The problem of paraphrase exists also within nonemotional and nonverbal aspects of 
music, such as notation and performance. If a paraphrase is a statement of the sense of a 
text “in other words,” then the notated music could be considered a paraphrase of an 
imagined performance of the piece by the composer. Nobody would claim, however, that 
the notated score is an exact replication of the composer’s defi nitive hypothetical perfor-
mance. At the same time, the performance itself (i.e., the real performance) similarly 
could be considered a kind of paraphrase (in the sense of an approximation) of the 
notated score. It is no wonder that exactness is an elusive concept in musical discourse: 
like measuring the electron, the closer we look the further from precision we seem to be.
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guage. But music does not in itself identify or defi ne things. It can 
suggest. But then such associations are learned from personal contact 
and experience within custom, and such experiences can vary enor-
mously from person to person. Music is a far less potent medium for 
specifi c reference and communication than language. And yet we all 
have seen, if not experienced, music seeming to “bypass” language and 
words (cf. Clark, chap. 5 in this book). The ability of music to trigger 
deep feelings, at once to provoke tears and laughter, has been seen if 
not experienced by everyone. This frequent occurrence, eschewed by 
some (musical rationalists of the 1960s, e.g., Boulez, and others), may 
actually be the single most extraordinary psychological phenomenon 
of the musical experience. If music is inherently about nothing—both 
nothing and “no-thing”—how can it exercise such profound power? By 
the same token, since music has no inherent meaning, it is diffi cult to 
defi ne a hierarchy of criteria that convincingly can “prove” the merits 
or even demonstrate indubitably the cause/effect emotional mecha-
nisms (cf. Gur, Contreras, and Gur, chap. 9 in this book) of a piece.

Some theorists, frustrated with the inability of words to function 
adequately to explain music, have resorted to nonverbal musical analy-
ses. Most notable among these was Hans Keller’s “Functional Analy-
sis” (Sadie 2001, 559), a method of using purely musical terms without 
verbal commentary or explanation. In place of verbal description and 
analysis, Keller would have performers play the piece, fragment by 
fragment, with “commentary” fragments of his own composition. This 
exercise was designed to reveal the “real” music in the context of his 
composed explanations. Thus music would “explain” music. Keller’s 
analyses seem not to have much shaken the foundations of music 
theory. This is perhaps because a specifi c but often overlooked aim of 
music theory is to explain music through words, to interpret, elucidate, 
and articulate its meanings (cf. vagueness/ambiguity in Gross, chap. 6 
in this book) through the rational medium of language. Keller’s method, 
while it may reveal something about the music, obviously (and pur-
posely) sidesteps the problems of “verbalizing” music (see Keller 
1994).

In evaluating indeterminacy in music, it is obvious that the roads to 
result in both the composition of music and the listening experience 
contain a great deal of freedom, that is, choice of variation.4 The pro-
cesses involve everything from the composer’s working out each detail 

4. For an excellent discussion, see Parberry (2008).

1

Epilogue_11_ch11.indd   243Epilogue_11_ch11.indd   243 6/16/2008   6:57:56 PM6/16/2008   6:57:56 PM



K2

244 Jay Reise

toward the completion of the composition “on paper,” to the listener’s 
learning the vocabulary in order to “understand” the result. We examine 
here some simple examples of how, in the course of fulfi lling their roles 
in an indeterminate musical world, composers, performers, and listen-
ers—each and all—consider and pursue various and different possibili-
ties within what they perceive is a determined environment. We will 
discuss how the composer selects a specifi c set of paths out of the many 
considered (and also those not considered). And we will observe how 
the performer relies on musical nonabsolutes, such as tempo, rhythm, 
dynamics, and articulations (all subject to interpretative fl uctuations), 
to present an interpretation. Finally, we see how the listener actually 
“composes”—by speculating on what should, or might, be the “future” 
music, and eventually comparing and measuring the actual result with 
one’s preceding speculation of it.

Indeterminacy—Compositional Choices

Indeterminacy in a Short and (Seemingly) Simple Piece

Let us begin at the worktable of a composer by considering a role of 
indeterminacy through the following example by Mozart (example 
11.1):

This music seems straightforward and uncomplicated, perhaps in a 
certain sense even inevitable. And yet this musical statement is one of 
many thousands of variants that Mozart chose to present. He opted to 
select specifi c paths, some by an “active” process and the others (the 
majority) by a “passive” one. The active process involved those choices 
that he consciously considered (probably melodic contour—the tune). 
The passive choices involved decisions that the good composer “really 

Example 11.1
Mozart, “Viennese” Sonatina no. 1, Minuet Arranged from Five Divertimentos for Winds, 
K. Anh. 229 (439b)
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did not think about,” which were seemingly automatic (likely, certain 
aspects of inner voice-leading, i.e., linear layout). But, at the same time, 
consciously and unconsciously he chose not to consider certain routes, 
thus avoiding choices that might include such things as the rejection 
of elements outside the period style (say, composing outside of the 
system of major and minor scales, for example).

In hind-hearing, Mozart’s music may appear to be inevitable and 
unchangeable once it starts, especially to the untrained ear. And yet 
numerous other possibilities within the stylistic parameters of the piece 
do exist, many of which would be just as characteristic of Mozart’s 
music.

Let us as listeners consider Mozart’s style as we think we know it. 
First, the content of example 11.1 is clearly music and not “noise.” It is 
Western music: there are no gamelans (or exotic pentatonic scales) here. 
It is tonal music (the tonic or home key, C major, is clear and easy to pick 
out). It is late eighteenth-century (Classical period) music (very diatonic, 
employing only notes of the scale, 3/4 time). It is conceivably Teutonic 
music (light accompaniment largely owing to the predominance of fi rst-
inversion chords; also, lacks the crawling and winding accompaniment 
of many French minuets). By this time it seems likely to be by someone 
in the circle of Mozart. If not Wolfi  himself then perhaps Haydn, Michael 
Haydn, Leopold Mozart, or a lesser light (this is not an immortal mas-
terpiece). Changing various elements in the piece would, of course, 
reconfi gure our orientation; if it were written in an atonal manner, for 
example, then categorizations such as “tonal music” and “eighteenth-
century music” would be subject to change. In the latter case, however, 
the listener would hear a double reference: the eighteenth-century 
minuet rhythm and layout, with a twentieth-century pitch vocabulary. 
In that case, it conceivably could have been written by a twenty-fi rst-
century composer in eighteenth-century style. So, while the specifi c 
attributes of the piece would lead us to narrow the time, place, and very 
composer of the piece, external considerations could lead us to contexts 
that would widen the scope of those circumstances.

Let us now look at some local operations in the piece. In example 
11.2 we have four different variants of mm. 7 and 8 (compare with 
example 11.1). Example 11.2d is considerably less Mozartean than the 
other three, because of the “added-sixth” tonic chord (C-E-G-A) which 
is characteristic of the twentieth century. Possibilities a through c are 
plausible in eighteenth-century style, but—for a variety of aesthetic 
and technical reasons—are not Mozart’s specifi c choice at this time.
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The Compositional Conversation: Variants and Variations

In the remainder of the piece, we can have similar variant 
possibilities:

In example 11.3, my “revised” left-hand (compare mm. 1 through 6 
with example 11.1) part is all too clearly different from Mozart’s origi-
nal. The added accompaniment in the fi rst two measures brings heavier 
and somewhat less elegant qualities to the music. The arpeggio in m. 6 
imitates the right hand in m.1 by free inversion; and its ascension adds 
a contrapuntal element, increasing the tension of the music even as it 
approaches the fi nal cadence of this fi rst part.

In spite of the differences, however, it is clear that most of the fun-
damental content of the music in my “revised” version has not changed. 
The actual function of the left-hand accompaniment part in the varied 

Example 11.2
Mozart, “Viennese” Sonatina no. 1, Minuet Four variants of mm. 7–8

Example 11.3
Mozart, Minuet “re-composed”
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measures is the same in both versions. My substitutions have not 
altered the harmony and basic voice-leading, which are characteristic 
of Mozart’s style. But the total effect is measurably different.

This particular way of considering the variability of a small part in 
relation to the piece as a whole may bear some relevance to Aron 
Katsenelinboigen’s concept (1997) of phases within what he calls the 
“incomplete Janus process.” In this process, “changes in the system [in 
our case, the piece itself] are triggered at both the end [author’s italics] 
and at the be-ginning but the beginnings and the ends are not fi xed 
forever and the way between them is not complete, that is, it can have 
gaps” (p. 9). Katsenelinboigen next goes on to describe a poet’s having 
a fi nal goal (closure) and attempting to organize the structure of the 
work toward that end. Conversely, the poet can have the beginnings 
and then proceed to develop them until arriving fi nally at the conclu-
sion. But within this process, phases occur. “Each phase is characterized 
by the degree of consistency and completeness of the network of ele-
ments comprising the system” (p. 9). The course of the current phase 
involving the material of the moment-at-hand, will affect the work as 
a whole. Indeed, this early phase predisposes the state of the fi nal version 
of the work.

Not only is this description most apt to the composition process 
itself, but it applies to the listening process as well. Mozart’s choices in 
his compositional process are, most things considered, the result of a 
musical/compositional conversation with himself, a sort of internal 
dialogue that consists of constant considerations, re-considerations, 
and decisions—choices as to courses of action: should I go with A or 
B? What should I not do? How will the choices of this moment predis-
pose the state of the end product?

At the beginning of the composition process, the composer might 
well know the end that he or she as the composer wishes generally to 
achieve, but not necessarily the means to that end. Yet, on the other 
hand, a salient detail may well be the only element with which the 
composer starts. One may think here of the “Tristan chord,” a nuclear 
element around which Wagner developed a 4 1/2 hour musical 
narrative.

The result in example 11.1 (Mozart) was not determined by preexist-
ing conditions that formed a context in which the precise selection of 
materials was necessitated. Rather, that precise result was obtained 
primarily through evaluating posited conditions that would determine 
specifi c contexts in which a selection (i.e., the fi nal version) could be 
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chosen from a limited number of possibilities. At any given point, each 
possibility had a large number of variants within which would be a 
smaller number of plausible stylistic choices. In my “re-composed” 
version (example 11.3), my alterations are variations of Mozart’s actual 
selections. But is not Mozart’s version itself a “variation” of all other 
possible minuets, including mine? Thus, in a bizarre way, we should be 
able to transform any minuet into any other minuet if we allow enough 
changes.5 Mozart was actively aware of this situation and invented a 
game which he called Musical Dice Throwing, Musikalisches Würfelspiel, 
based on the idea of “controlled” chance (cf. Batitsky and Domotor, 
chap. 7, Domotor, chap. 8, and Bau and Shachmurove, chap. 10, all in 
this book). In this game, several variations of each measure of a 16-bar 
classical minuet are presented. And every measure is compatible with 
each measure preceding and following it.

Indeterminacy: The Listener and the Cognitive Processes

Choices in music composition and expectations in the listening experi-
ence are governed by biological imperatives triggered by the personal 
and cultural experiences of the composer and listener. Eugene Narmour 
most convincingly has described bottom-up and top-down cognitive 
processing in music (1990, 52–58, 100–102): I will call them collectively 
the cognitive processes. Bottom-up processing seems to involve our 
mental biological operation, how we are commonly hard-wired to 
receive and consider fi rst-level information. It also seems to involve a 
kind of biological deductive “if-then” reasoning relying signifi cantly 
on axioms and identities.

In fi gure 11.1, from example 11.1, mm. 7 and 8, one expects the B 
(7th degree leading tone) on the 3rd beat to progress up a half step to 
C on the 1st beat of m. 8, as it does. In the ascending C major scale, B 
goes to C, completing the C-C cycle: C-D-E-F-G-A-B-C. As soon as we 
reach the note A in fi gure 11.1, we could continue downward to the 
relatively stable G, or go back up to B, other choices being less likely. 
Mozart has selected the latter. As soon as B is chosen the C is implied 
and expected (perhaps delayed, but ultimately inevitable). In this case, 
a sense of determined closure is provided quickly:

Top-down processing, on the other hand, involves inductive pro-
cesses drawing on acquired knowledge (education) against which the 

5. See Meyer (1973, chap. 3) on conformant relationships, for a discussion of such the-
matic transformations.
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bottom-up level compares its expectations. The acquired knowledge in 
the top-down process includes memory and cultural reference. There 
are obviously many differences among listeners in this category.

The cognitive processes give the composer a powerful artistic tool: 
the ability to manipulate the unconscious (bottom-up) process as well 
as the conscious-and-unconscious (top-down) aural imagination of the 
listener.

The Listener’s Expectations

A listener’s projecting two or more steps ahead involves the incorpora-
tion of external (top-down) material, which affects the sense of musical 
direction and then re-sets the bottom-up direction creating a new 
expectation. On the 1st beat of m. 7 in fi gure 11.1, we have the melodic 
notes C-B. At this point, we expect an eventual C, but the fi nal resolving 
and concluding C cannot appear on the next (2nd) beat because it is a 
very weak beat, and we need to end on a strong beat. On the second 
beat, we have the notes B-A. The note A has moved us further from 
our goal note C. We can hear “ahead” that the fi nal C should appear 
on the 1st beat of m. 8. We can probably hear that we will have to go, 
again, through the note B, to get to that C on the fi rst beat of m. 8. This 
in fact does occur. But exactly how will we get to the fi nal C? General 
as well as specifi c tendencies are often realized as expected—or as we 
think we expected them—as is the fi nal B-C in the actual minuet. But 
often they are realized not exactly as expected. Mozart could have 
written more elaborate music (fi gure 11.2).

When the composer’s choices refl ect our learned stylistic expecta-
tions, the result may seem not only right but inevitable as well. A 
merely adequate outcome (still perceived as deterministic) may be the 
result of a mere satisfying of expectations—likely a dull choice among 
the possibilities. The composer may, however, at some point or points 
choose an unexpected route. If this results in our expectations being 
satisfi ed plus something new and striking as well, our interest may be 

Figure 11.1
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especially aroused. If we compare our variants with the composer’s 
choice, our “expected” versions often seem like weaker (and therefore 
less legitimate) alternatives. All of this happens in fi elds of perceived 
determinism; and as we encounter new contexts, our senses of imagined 
determinism change.

This is consistent with Narmour’s point that subsequent notes from 
a given position continually provide additional attributive (top-down) 
information and re-set our bottom-up expectations: bottom-up “target-
ing” (Narmour’s term) is based on top-down information.

Equally bottom-up or “hard-wired,” however, would have to be the 
act of aiming. The composer, through strictly personal choices, is the 
agent that changes the bottom-up aim of the listener. Perception and 
expectation are followers; the composer is the leader who changes 
the target and makes the listener involuntarily adjust his or her aim. 
One of the problems with highly complex or atonal music is that the 
listener loses a sense of where to aim; this is the fi rst step toward 
incomprehensibility.

Musical Rules

Musical “rules” as we imprecisely call them are period-stylistic proba-
bilities rather than absolutes. In example 11.3, we were shown that 
altering the temporal placement of specifi c notes, but retaining the 
notes themselves, changed the musical experience (texture, intensity, 
rhythm), while retaining the harmonic function of each measure.

In example 11.4, we return to another re-composed version of our 
Mozart example. The “parallel fi fths” in the left hand of mm. 5-6 are a 
violation of one of the most well known rules in Western music, upheld 
consistently from the late Medieval through the Romantic periods.

Figure 11.2
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Much has been made of musical rules. Everyone knows that all com-
posers “break” the rules. There is even a bit of lore that “the best music 
breaks the rules,” and further, that this is one of the principal reasons 
that it is considered to be “the best.” (This is clearly not true: my paral-
lel fi fth “re-composition” of Mozart’s minuet in example 11.4 certainly 
worsens the piece.) Music is an “inexact science” (cf. Tomazinis, chap. 
13 in this book); its “rules” do not function as in the exact sciences. 
Breaking a rule in music does not turn music into non-music or even 
non-art, but rather informs the artistic experience—by challenging a 
norm. Breaking a rule is a possibility in the indeterminate fi eld of a 
musical composition; it is not possible in the perceived determinism of 
most musical styles. We can in music compare the results with other 
“correct” variants and pass judgment. Breaking a rule in science, on 
the other hand, means that we must re-contextualize the evidence to 
fi t a new rational and consistent model.

As fl agrant as this violation to the rule of parallel fi fths is to the 
knowledgeable musician, we have observed that it does not result in 
non-music. The parallel fi fths have produced a different music from 
what was expected—a distinctly un-Mozartean music, quite likely even 
for those with modest musical experience. Indeed, it would be almost 
impossible to fi nd a progression specifi cally like this one in all Mozart’s 
work (excepting Mozart’s own lampoon A Musical Joke), or that of any 
reputable eighteenth-century Western composer. Therefore, not only 
do we not associate this progression with Mozart, but our attributive 
screen, too, bars it generally from consideration in the Classical, 
Baroque, and Romantic styles. To the casual listener, so very over-
whelmed with the surrounding “right” music, the parallel fi fths may 
be unrecognizable as erroneous, or even unusual; to the educated lis-
tener, however, there unmistakably is a clear “error.”

The top-down process, in addition to infl uencing our bottom-up 
sense of direction in music, also seems to inform our extra-musical 
reactions. We will examine this next.

Example 11.4
Mozart, Minuet “re-composed” with parallel fi fths
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The Three Strands of the Listening Model

In addition to the cognitive processes outlined earlier, I would like to 
draw on a model for listening, developed by Peter Rabinowitz and 
myself (Rabinowitz and Reise 1994). Rabinowitz and I divide the act 
of listening into three strands or levels: the technical, the attributive, 
and the synthetic.

The technical strand consists of only those elements that are specifi -
cally represented in the musical notation on the page, or, in the case of 
un-notated music, those elements that would be notated were the 
music to be transcribed. Examples of statements about the technical 
strand would be, “In the Mozart minuet in example 11.1, the fi rst note 
is G above middle C”; and “The fi rst note in example 11.1, m. 2 in the 
right hand is a half-note.” The technical level contains not only such 
musical absolutes, but also everything notated that is relevant to the 
performance. Thus, the tempo indication “Allegretto,” instructing us to 
play the piece slightly less fast than allegro and with somewhat lighter 
character, is also a technical statement, even though it is less precise 
than a metronome marking of, for example, one quarter note = 60 beats 
per minute.

The technical strand consists only of local raw data. No music is 
actually heard on this level—no expectations are aroused, and no con-
clusions are drawn. (For this reason it belongs neither to bottom-up 
nor to top-down processing.) It is a medium, a catalytic device that 
transports encoded information. The performer decodes the data, but 
the result (happily) varies with each performer/decoder. Complete 
information at the technical level in a piece intended to be performed 
by human beings is an impossibility, since the notation would have to 
include all possible acceptable performances. The technical level, like 
the words on a page describing beauty, always remains incomplete and 
ambiguous.

In contrast to the extracognitive technical strand, the attributive and 
synthetic tracks are completely top-down phenomena. The attributive 
strand consists of components that assign or suggest meanings to ele-
ments introduced from outside the work itself. It is a screen through 
which individual listeners contextualize the “raw data” of the technical 
strand and give it meaning. The attributive strand divides into two 
components: codes and mythologies.

Codes are musical regulations, often arrived at via statistical analysis; 
and they include such things as Walter Piston’s ordering of harmonic 
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progressions “based on observations of usage” indicated in his text-
book Harmony, “Table of progressions in the major mode” (Piston 
1987, 23):

 I usually goes to IV or V, sometimes vi

 V usually goes to I, sometimes vi, less frequently to iii

 IV usually goes to V, sometimes ii

Piston’s Table of Progressions is a very clear indication that indeter-
minacy is built into the very methodology of harmony. And it is struc-
tured similarly in other compositional practices like counterpoint and 
rhythm.

Mythologies consist of the cultural apparatus that surrounds the 
music, and includes all things that may have come to infl uence the 
musical psychology of the listener. These components can range from 
the title of the work (Debussy’s title La Mer, evoking the sea) to a lis-
tener’s own personal fantasy (Rossini’s William Tell Overture, suggest-
ing the Lone Ranger speeding to the rescue). The attributive strand can 
include everything from the latest academic theory to knowledge of 
folk music, and even to false and foolish items. The effects of mytholo-
gies on the musical experience are, of course, very indeterminate, 
ranging widely from one listener to the next.

With the synthetic strand, the listener draws conclusions from the 
application of attributive information—in turn, fueled by a “perfor-
mance” (a de-coding of technical strand data), which can be a live one, 
a recording, or even a silent reading of the score. The synthetic strand 
also divides into two tracks: codes and mythologies.

Synthetic codes: as, for example, where the very codifi cation of melodic 
progression sets up our expectation. In fi gure 11.1, m. 7, 4th beat—”I 
expect B to go to C.” (This is to be distinguished from the attributive 
statement, “I have observed that B usually goes to C.”)

Synthetic mythologies: as, for example, attributive mythologies that 
lead to the listener’s creating one’s own mythological meanings of the 
work. With the synthetic-mythology strand, the listener fi nds import, 
“What the piece means to me.” For example, in music that is meant 
generally to evoke sadness, most often minor keys are employed. A 
synthetic-mythology statement would be that “the ‘Lachrymosa’ in 
Mozart’s Requiem makes me feel sad.” Such active listener-created 
impressions become part of the bank of attributive information, and 
they infl uence subsequent musical and even extramusical experiences.
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In sum, listener expectation engages all levels of the cognitive pro-
cesses as well as the model for listening, except for the sterile technical 
strand, which is merely a medium used to communicate data involving 
the other tracks.

Relationship between Cognitive Processes and the Model for 
Listening

The bottom-up process involves the listener as the potential receiver of 
unprocessed “raw data” music. It projects and “cases out” the straight-
est path; but in tonal music, it does not actually “reach” the music itself, 
usually, until the fi nal cadence. And, as we have seen, implication 
created at the top-down level continually changes the expectation of 
the bottom-up.

The technical level, however, merely represents the music in a quasi-
encoded form. (If it were completely encoded, all performances would 
be the same.) Note that, as the music in the score is unsounded and 
uninterpreted, paradoxically, therefore, there is no “music” in the score 
itself. It is against this nonsounding representation of the music that 
we create and measure those interpretations informed top-down by 
our individual attributive tracks. On the attributive level, data are 
gathered which are processed through code and mythology fi lters. The 
attributive strand is a compiler of statistics (codes) and a repository of 
social contexts (mythologies) derived from that data; these data are 
then used at the synthetic level where they are further compared with 
the expectations generated by the bottom-up process. Bottom-up expec-
tations are then “re-set” as described above.6

The synthetic level is “post-cognitive.” But its conclusions result in 
new expectations that affect the cognitive processes (which include the 
attributive level). Thus, “expectation” exists at the extreme ends of the 
combined cognitive processes and listening model.

All the tracks, except the technical, are in a state of fl ux as the music 
progresses—since musical processing is a cumulative and time-based 
experience—and as fresh conclusions are drawn from new material. 
This state of fl ux continues in memory, which means that the listening 
experience continues even after the performance is over.

Perceived determinism is a result of our sense of now having a 
convincing uniting of top-down implication with bottom-up causality. 

6. See Narmour (1990, 203–205, 316–318, 323–324) for further discussion and analysis of 
“re-setting.”
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I use the word “convincing” because it describes the state of belief 
to which we subscribe as the piece unfolds, both consciously (willing 
suspension of disbelief) and unconsciously. Indeed, one could 
suggest that bottom-up processing involves a state of immanent belief, 
and that the top-down process is concerned with challenging that 
belief.

Debussy’s Jokes and Perceived Determinacy

As we have discovered, bottom-up expectation shaped by top-down 
information exists in our perception of all musical motion. In fi gure 
11.3, if we start at middle C, next proceed a whole step up to D, and 
then move up yet another whole step to E; bottom-up expectations are 
prioritized, such that the next note is expected to be F�—the next whole 
step up from E.

This may seem curious since, in Western culture, one expects (on the 
synthetic level) that the sequence C-D-E will be part of a major scale 
and should therefore move to F rather than F�. Whether the note selected 
is F or F� is obviously the choice of the composer. The piece can 
continue in the major scale to F, or choose instead F�, which can lead 
to the Lydian mode (C-D-E-F�-G-A-B-C). This scale is the same as the 
C major scale, except for the F�. The Lydian mode is very common 
in the Medieval and Renaissance periods, yet quite rare in the 
common practice of the period up to 1900; but reappears in the 
twentieth century,especially in Debussy. I could also proceed from 
the F� to G�, which could continue to demarcate a whole-tone scale (C-
D-E-F�-G�-A�-C). This last would be unexpected until the twentieth 
century.

In the beginning of Debussy’s piano Étude “Pour les cinq doigts 
(d’après M. Czerny)” (example 11.5) we have a C-D-E-F-G, C major 
scalar group (m. 1):

This particular (ben legato) C-D-E-F-G followed by its return (the 
famous “fi ve-fi nger exercise”) is familiar to all beginning piano 
students who have painstakingly studied keyboard exercises by Carl 

Figure 11.3
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Czerny. On the attributive level many of us recognize that Debussy is 
musically suggesting a bored child practicing the piano. Debussy ironi-
cally marks the passage “sagement,” a little technical-level inside joke 
attributively informing the performer only. It is possible for the listener 
to be made aware of the joke, but only through an extramusical source 
such as the program, the program notes, or perhaps the score itself, 
should the listener have come so equipped.

All of the diatonic notes (i.e., all of the notes in the domain of the 
key as opposed to the foreign or chromatic notes) of C major are C-D-
E-F-G-A-B. The C-D-E-F-G fi gure is played ben legato—very smoothly. 
The contrasting accented and staccato A� suddenly breaks the legato 
pattern, which we had expected would continue. When the renegade 
A� comes in, we feel that Monsieur Czerny’s simple C major domain 
has been attacked by a foreign element, as if by a bee—(mais si!)—
another joke. This is possible because perceived or (perhaps, better 
still) imagined musical indeterminacy “permits” the A� to “break” our 
perceived determinacy, thereby surprising us. (Debussy could have 
used another note; in fact any other chromatic pitch would have pro-
vided the surprise. But the A� is not arbitrary: it will be folded poly-
phonically into the piece quite neatly in m. 7. Surprise is not possible 
without perceived determinacy. Surprise occurs when the “recipient” 
(in music, the listener) is deluded into having the impression that 
he or she can identify the determined end or goal (perceived deter-
minism). Instead, something different results in the place of the 
expected goal, demonstrating the very falseness of the deterministic 
assumptions.

The levels of listening and the cognitive processes are attempts 
to describe how the listener takes in—experiences—music. But what 
of the composer’s and performer’s own perspectives? What role 
does indeterminacy play in their contributions to the musical 
experience?

Example 11.5
Debussy, Étude “Pour les cinq doigts,” mm. 1–2 [*the A� which “transforms” Czerny into 
Debussy].

Epilogue_11_ch11.indd   256Epilogue_11_ch11.indd   256 6/16/2008   6:57:57 PM6/16/2008   6:57:57 PM



K2

Context, Choice, and Issues of Perceived Determinism in Music 257

The Composer as Listener

All listeners engage in a dialogue with themselves: “what can be” 
versus “what will be”; “what do I expect” versus “what will actually 
happen.” How will that which happens create expectations of what is 
to come? Our perceptions of determinacy and indeterminacy are at the 
root of these questions.

Oddly, composers are in the same position as any other listener, 
except that they are the fi rst to be involved in the “action.” They, too, 
use their (passive) attributive and synthetic tracks (which include each 
and every past experience of all previously encountered music) to 
inform their (active) creation and to determine the course of the work’s 
composition. The composer’s dialogue is an internal one. If composing 
with the aid of a piano, the instrument serves as an aid to that funda-
mental inner dialogue. The experience of the listener might also be 
considered an internal dialogue, informed by the external performance 
(live or recorded). Only the experience of the performer might be con-
sidered a dialogue with internal and external components. For example, 
“I am dragging here, so I should speed up” and “this passage is sound-
ing too loud in this hall; I must play softer.” The composer, however, 
at any given point decides among a series of “what if  .  .  .  ?”s, as any 
study of a composer’s drafts and sketches will show. Even Mozart’s 
legendary fi rst-draft masterworks are in this category. The dialogues 
took place in his head, rather than being “argued out” on paper. The 
completed piece is always the sum of the choices made and the roads 
taken; it is also what remains after all undesirable or unwanted choices 
have been discarded.

The cognitive processes operate throughout the compositional 
process as they do through the listening process. Thus, the composer 
is merely the fi rst listener of the piece. Composers create, using a dia-
logue of potentials and making choices, as we saw in Mozart. The 
model for listening is operating also for the composer, but with one 
major element missing on the attributive level—an actual “outside” 
performance. What the composer hears is a hypothetical performance, 
as well as shards of performances, consisting of roads tested but not 
taken.

The Performer as Composer

Performers, also, use their attributive and synthetic tracks (including 
all past experiences of music as well as the one currently being 
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performed) to inform their (active) creation of the current 
performance.

In a notated musical composition pitches are absolute. In the fi rst 
movement of Beethoven’s “Moonlight” Sonata, one either plays G� in 
the right hand as the fi rst note or one does not. Another note will not 
do. All of the other musical parameters are understood to be more 
fl exible. Indeed, without differences in the nonabsolute areas, such as 
tempo, rhythm, dynamics, and articulations, performances of a work 
would sound tediously similar. It is through the manipulation of these 
fl exible and indeterminate elements, whose identity is based on a spec-
trum of possibilities, that the performer gains the potential to make the 
current performance different from all others. At the same time, our 
performer must stay within certain nonabsolute and ill-defi ned bound-
aries: How fast is too fast? How loud is too loud? “Too” fast may be 
obvious at some point, but there are nevertheless many possibilities 
within a spectrum for a “correct” vitesse.

Comparison of the nonabsolute parameters is used in comparing 
performances. For example, one can say, “I like Firkusny’s Beethoven 
better than Arrau’s.” One may not have ever heard them play the same 
piece or pieces, but the sense of difference in performance style will be 
derived from the variable or nonabsolute parameters which affect our 
perception of difference.

Scriabin’s Vagaries

It is interesting to observe that composers often play their own music 
quite imprecisely compared with playing from the notated score. Also, 
they often play the same piece differently at different times. In 1998 the 
Russian publisher Moskva “Muzyka,” in collaboration with the State 
Memorial Museum of Scriabin, published a two-volume edition of 
several pieces by Scriabin, edited by Pavel Lobanov. This edition con-
tains both the standard scores and the scores notated by Lobanov as 
Scriabin himself had realized them in his Welte-Mignon piano-roll 
recordings. Running alongside these scores is also a grid showing 
Scriabin’s measure-by-measure tempo fl uctuations. Lobanov’s version 
represents his attempt to notate the sounds he thought Scriabin was 
making (note that, like all recordings, piano rolls provide their own 
distortions). Both scores are “source” renditions of the music in 
Scriabin’s mind. But both are also approximate renditions (i.e., quasi-
encodings) of that music. And not least, Scriabin may have imagined 
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the music (consciously and unconsciously) within a spectrum of 
possibilities.

In the Poème Op. 32, no.1 (example 11.6), one can see at a glance that 
the nonabsolute parameters exhibit many discrepancies between the 
published text and Scriabin’s performance. The tempo fl uctuation grid 
is on top; Scriabin’s notated performance (as “encoded” by Lobanov) 
is in the middle, and the published version is on the bottom.

True, the variants in Scriabin’s performances can be ascribed 
potentially to many things: probably playing from memory, he 
perhaps did not remember all the details; perhaps he liked to improvise 
a little; or maybe he was drinking vodka. One can speculate endlessly. 
Scriabin recorded the piece twice (1908 and 1910). Lobanov’s grid 
tracks the tempo fl uctuations in both performances (the metronome 
marking, in Scriabin’s performance, seems to represent the initial 
speed).

The piano roll has a questionable reputation for accuracy, especially 
regarding tempo, but one can see, nonetheless, that although the 1908 
performance is generally faster than that of 1910, it is not always so. 
Although Scriabin is both the composer and the performer here, it 
seems that the persona of the performer is somewhat different from that 
of the composer. One could also argue that the same persona never 
performs the same piece twice.

The Listener as Composer and Performer

We have seen how the composer, in the process of composition, 
acts as the primary listener. Similarly, the listener, in the act of experi-
encing music, acts to a certain extent as the composer. I said earlier 
that the composer creates, using a dialogue of potentials and 
making choices. The listener, similarly, creates an experience of the 
piece by inferring bottom-up choices in his or her own dialogue of 
potentials.

Listeners are aural observers. The composer and audience member, 
both, process what is heard in an internal dialogue. Bottom-up, that 
dialogue is identical in the composer and the audience member. The 
composer hears musical implication, responds to it (i.e., chooses), and 
then records the results. This is done through the act of notation, that 
is, the encoding of those results in a technical strand context. The audi-
ence member then infers a moment-by-moment future for the unfold-
ing music (via the performer-decoder’s presentation) and responds to 
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Example 11.6
Scriabin, Poème, Op. 32, no. 1, mm. 1–4
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the results. All listeners, and the composer, must in some place in the 
process listen on an identical level or there would be no common 
ground for communication or understanding. This is what occurs in 
bottom-up processing. The essential difference is that the composer 
composes actively, choosing to accept—or avoid—the implied future; 
and the listener “composes” passively, always accepting—or trying to 
accept—the presented outcome.

The Listener as Composer: Bottom-Up Affi nities

Let us examine some passages drawn from Debussy’s music (examples 
11.5, 11.7, and 11.8), keeping in mind that the listener undergoes 
the same bottom-up processes as the composer, and culturally 
shares a signifi cant amount of top-down, attributive, and synthetic 
background.

Referring to the fi rst measure of example 11.5, some of the internal 
(unconscious) note-by-note dialogue for the listener might run like 
this: “C alone, no motion—no reason to expect we will not just stay 
here, on C—maybe I will repeat C. Now I hear D—so we are moving 
up by a whole step—but if we are in the process of moving up by a 
whole step, we expect to continue the pattern: I compose E; now here 
is E! I was right—two whole-step motions up; I expect more upward 
motion, to F or F�, probably F (fulfi lling my top-down-synthetic 
expectation that this is a piece of tonal music, likely C major); I 
compose F—here is F! I now compose G, thus fulfi lling both the 

Example 11.7
Debussy, La Mer, II (“Jeux de vagues”), mm. 11–12

Example 11.8
Debussy, Voiles, mm. 9–13
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implication of upward-bound motion and the C major implication of 
arriving at the important nodal 5th degree. We arrive at G—expecta-
tion realized—and we are now heading upward in C major; I 
compose A: But F sounds! Debussy has reversed direction, and has 
headed back to the point of departure.” The continuing descending 
motion seems equally inevitable or logical as the opening ascending 
motion.

This is a very brief series of selected snapshots illustrating 
how the listener “composes” in the act of experiencing music. And of 
course indeterminacy comes in with the reversal of direction: 
the G which “should” go up to A, but with its own correct 
hindsight logic “is” instead back to F. Of course, the G could go any-
where, and any other selected note would imply a new set of 
implications.

Variants of our scale from C to G can result in other music with other 
implications. Let us look at some similar situations in which Debussy 
makes different choices (examples 11.7 and 11.8):

For the fi rst three notes of example 11.7, the process is the same (C-
D-E), but when the F� comes in, our struggling listener/composer is 
brought into territory less attributively familiar than the major scale.7 
He has not heard many pieces in the Lydian mode (C-D-E-F�-G-A-B-C, 
or transposed, F-F on the white notes of the piano.) This music seems 
more distant, foreign, less predictable, but oddly familiar—it is, after 
all, only one note away from the C major scale. Similarly, a whole-tone 
passage (example 11.8, transposed up a major 3rd, to facilitate com-
parison) involving C-D-E-F�-G� will seem still more unpredictable and 
distant. Three pitches are now involved, which begin to establish the 
attributively familiar C major tonality (C-D-E), but are here under-
mined by two notes (and a third, A�, now ready to follow because of 
the implication of continuing whole-step motion). The Lydian mode 
and whole-tone scale are less familiar territory than the major scale for 
Western audiences, which is why the music sounded (and still does) 
more “foreign.”

7. At this point, the listener is actually quite accepting of the F� because of the contents 
of the preceding ten measures. But let us pretend, we hear this passage isolated, played 
by an English horn player practicing alone, next door. I actually had an experience 
similar to this when I fi rst encountered the second movement of Brahms’ Sonata for 
Clarinet and Piano Op. 120, no. 1, where I inferred conclusions that were wrong about the 
accompaniment and therefore also about the effect of the whole piece, from the rather 
plain solo part.
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The Listener as Composer: Cultural Affi nities

Familiarity with the composer’s culture is obviously important in 
attempting to understand the composer’s intent. But how much of the 
culture, and what experiences of the composer in that culture, are nec-
essary to provide suffi cient, let alone complete, understanding? Is it 
necessary to know that Mahler was a Jew, and that he had grown up 
next to a military barracks, in order to comprehend his music? To 
understand it “fully”?—then yes! But complete cultural comprehen-
sion is clearly impossible: no one, including Mahler, could ever under-
stand his music completely, since no one can ever fully understand his 
or her own let alone anyone else’s unconscious. To verify the totality 
of this composer’s background would require that we become one with 
his subjectivity. And, of course, even that subjectivity is not all self-
knowing. The history of music and art is replete with hidden personal 
codes, mythologies, self-delusions, and unconscious meanings that will 
forever remain hidden.

Atonal Music and Perceived Determinacy

Up to this point, we have examined only tonal music, which was 
defi ned as the organization of pitches into the major and minor scales 
of which the tonic is the principal tone. However, with the introduction 
of certain elements such as chromaticism, tonality can be weakened or 
even obliterated: atonal music questions whether perceived determin-
ism is necessary, or even desirable, in music.

Bottom-up processing is dependent on involuntarily organizing and 
comparing attributive information, and arriving at synthetic conclu-
sions. The bottom-up processing examples I have presented, all, refer 
to Western tonal music, the musical operations and styles of which I 
and maybe many of the readers of this chapter have learned in common: 
we have learned to expect, bottom-up, certain movements and progres-
sions in the major and minor scales, which contain a discrete and limited 
selection of pitches. Much atonal, and all twelve-tone, music is based 
on the employment of all of the twelve (chromatic) pitches within the 
octave, often on an attempted equal basis. Because the distance between 
each of the notes in the chromatic scale is always the same in the tem-
pered system, implication of tonality is nonexistent. All keys are 
implied; no key is defi ned. The closest one can come to defi ning a tonal 
center is through emphasis, and that anchoring quickly disappears 
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from memory when not reinforced. As we have seen, diatonic systems 
are thus inherently more target-precise at the bottom-up level than are 
the chromatic twelve-tone method or any other atonality-based system. 
Seeming inevitability or implied determinism consequently are weaker 
in chromatic systems than in the methods that employ selections of 
tones from the chromatic scale.

Every tonal piece invokes what I think of as our “learned tonality 
defaults.” These are the expected limited operations of tonal music, 
such as Piston’s Table of Progressions. Every atonal piece operates 
within the more complexly and loosely ordered chromatic domain. 
And because we cannot summon up as many “defaults” in the rela-
tively unlimited atonal domain as we can in the tonal sphere, we (cor-
rectly) sense that the chromatic sound-world is less intuitive as well. 
But when we know an atonal piece very well, it too seems clear, appear-
ing ordered, even intuitive and inevitable. Memorization provides 
apparent links of coherence, potentially a result as much or more of the 
listener’s creation than the product of a composer’s intimate imagina-
tion or the axioms of a musical system. Memorized aleatoric (“chance”) 
music will seem to be ordered.

The Quest for Perfection

Perfection implies a very specifi c goal, the solution. It is rare, if not 
impossible, that two versions of a piece can be equally perfect. We aim 
for what we imagine is perfection. There is no sense of indeterminacy 
in our goals (barring aleatoric music or abstract-expressionist, Jackson 
Pollack–style painting). But even defi ning the perfect in art is seem-
ingly impossible.

One defi nition for the word “perfect” is provided by The Oxford 
English Dictionary: “3. a. In the state proper to anything when com-
pleted; complete; having all the essential elements, qualities, or char-
acteristics; not defi cient in any particular” (my italics). “Not defi cient in 
any particular” raises a peculiar but familiar problem: There are very 
few things in life, if any, that we can prove to be not defi cient in particu-
lar (even at the cost of having to prove a negative), and therefore being 
perfect in that idealized sense.

Certainly art thrives on perceived perfections and hidden defi cien-
cies: Picasso’s Portrait of Gertrude Stein does not look exactly (even 
photographically) like Gertrude Stein, and the painting would not be 
as “great” as it is, if it (“perfectly”) did.
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Mozart’s Symphony no. 40 in G Minor, K. 550, might seem to be just 
so “perfect,” but does that mean that alternate versions that would have 
been equally “perfect”—in their own way—could not have been written? 
If one variant from among several possible ones were perceived to 
achieve a greater degree of perfection than that attained by the basis of 
reference, it would only mean that the original version (in this case, our 
familiar version) would no longer be perfect, since the improved pas-
sages would have remedied defi ciencies. One can hardly imagine 
adding, changing, omitting, or substituting anything in this great mas-
terpiece. And yet the work actually does exist in two versions: the origi-
nal, without clarinets, and Mozart’s own variant with those instruments. 
One could ask listeners to opine on which is more perfect, but such dis-
course would probably go to reinforce our sense that both uncertainty 
and indeterminacy are an innate characteristic of music. Perhaps each 
of the two versions is uniquely perfect. Now would one version be less 
perfect had it not been written by Mozart? It would certainly be per-
ceived as such, and undoubtedly would be therefore less performed.

In Conclusion: Indeterminacy and the Imagination

The future is never completely determined, and music, of course, 
moves through time, from evanescent presents into and through fl eet-
ing futures. As the listener “composes,” however, he or she operates 
under the voluntary illusion that the future is determinable. This willing 
suspension of disbelief, in the mind of the beholder, is provided by the 
imagination—an imagination tempered by reason, by reality, and by 
hard-wired cognition, but also fed by them for future adventure.
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