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The Shapes of Indeterminacy:
John Cage'sVariations | and Variations | 1*

by David P. Miller

-1-
l. Introduction: Indeterminacy and the Nature of the Inquiry
| am interested in the question: what is determined by indetate music compositions?
The question may seem inherently absurd, since it iseimaélture of such compositions to
specify less and less, the greater the indeterminagyekigibit. The case of John Cage's
Variations | and Variations Il may put the case most clearly. James Pritchettssthe
these compositions, the first two in a series of tel@griations are "the two works that
extend this principle [of indeterminacy] to its mosfimed, pure state”.He provides a
succinct distinction between indeterminacy and chance: cHagiegs to the use of some
sort of random procedure in the act of composition,” re/hedeterminacy "refers to the
ability of a piece to be performed in substantially efiéint ways® Thus, while all of
Cage's works since the 19BAusic of Changesvere composed using chance operations,
only some are also what Cage referred to as "compasitimeterminate of performance,”
where, in most instances, the realizations may beased as to be impossible to recognize
as originating from the same score. This is the cétetiae first twoVariations

—2—
About indeterminate notations, Judy Lochhead writesg"¢bmposer ‘undetermines’ the
traditional process by which a performer reads a notatmwhproduces sound successions
determined by a composer. Instead the composer 'determirses’ of rules by which a
performer may produce notational symbols which regulate dsqmoduction™ This

Acknowledgements: | wish to extend my thanks to Joan @dlese support during a writing retreat
enabled me to move this paper beyond scattered, handwrdtes. | am also grateful to those who
have generously provided copies of out-of-print or live recgsliof Variations | and Il: André
Chaudron, Caleb Deupree, Cornelius Dufallo, Louis GoldstethJohn Prokop.

James Pritchetf,he Music of John Cagélew York: Cambridge University Press 1993, p. 119.

3 Pritchett,The Music of John Cage. 108.

4 Judy Lochhead, "Performance Practice in the Indetermikiébrks of John Cage.Rerformance
Practice Review/1994 (2), p. 234.
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suggests a notion of indeterminate compositions as cogsdt rule sets, analogous to the
metaphor of "toolkit" often applied to Cage's works instform. But no matter how
generalized it may be, a set of rules, like a toolkt/entheless has its specific content. As a
score, it will consist of a particular (set of) nada{s) and no other(s), whether they are
written, graphical, or (as in th@ariation§ a combination of the two. Even the most
indeterminate work, if distinguishable as a named workl,ati@s not simply point one in
the direction of the entire universe of possibility. Asgecific set of instructions and
symbols must necessarily constrain one's subsequwites, even if this constraint
happens at a very high level of generality.

-3
Variations landVariations Il are very similar, yet not identical, as scores.tihahey are
distinguishable even if the differences appear, ondinsbunter, to be slight. What are the
differences between them? What do those differencesmdieie, or allow? And, since the
works have so much in common, what is determined by tb@eamon elements?

—4—
| wish to attempt an analysis ®™ariations | and Variations Il from the perspective of
unearthing the constraints their specific notations requas well as the freedoms they
allow. This analysis will, to an extent, draw on thgortant writings of James Pritchett
and Thomas DelLio. Additionally, I will provide a descriptiof the processes | used in
making realizations of these works of Cage between 1996 and 1®@8versions of
Variations | for two voices (in collaboration with Larry Johnsprgnd a version of
Variations Il for sounded mundane objects. All these realizations weréormed at
Mobius, an interdisciplinary artists' space in Bostbgssachusetts. The description of
these specific realizations is intended to provide acred@ counterpoint to the more
abstract analysis of the scores.

—5—
Il. The Variations Scores
The score folariations | consists of one page of written instructions and sixsparency
squares. One of the transparencies has twenty-sevds,pafifiour different sizes, marked
on it. The other five transparencies each have fiveseteing lines drawn on them. The
points represent sounds, or sound events, of differing degfesomplexity: the smallest
points represent single sounds, while the largest poapi®sent events consisting of four
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or more sounds. The lines represent sound parametersjbddsby Cage as "lowest
frequency, simplest overtone structure, greatest amdplit least duration, and earliest
occurence [sic] within a decided upon timidt.is up to the performer to decide which line
represents which parameter, by deliberate choice or stime means. The parameters of
each sound in a sound event are determined by placing tispdrancy with points in
some relationship to one of those with lines, and makipgrpendicular measurement from
the point to each of the lines. Thus, the closer a psitd a line, the lower will be the
sound's frequency, the simpler its overtone structuregteater its amplitude, etc. If a
point lies directly on a line, the sound determined would keixitihe maximum possible
value for that parameter under the circumstances. Cags dot specify how the
transparencies are to be placed, nor does he specifyndtgum ("Any number of
performers; any kind and number of instruments").

—6—
Variations |l consists of six transparencies with a single linemsey each, and five
transparencies with a single point each. (Actually,tthasparencies need to be cut apart
after the score is received from the publisher.) Thetpare all the same size. The lines
represent "1) frequency, 2) amplitude, 3) timbre, 4) durafipmoint of occurrence in an
established period of time, [and] 6) structure of event pmrnof sounds making up an
aggregate or constellatior)"(See Figure 1.) The function represented by points of
different sizes invariations |1 — the complexity of a given sound event — has here been
taken over by the addition of a sixth line. Cage stdted "the sheets are to be
superimposed partially or wholly separated on a suitableacgut This may require
extending the lines, in order to make a perpendicular unea®ent, where the
transparencies are widely separated. A set of thirtysareaents (not the same as thirty
sound events) can be made from a single reading afaaléparencies used together. If
more measurements are necessary, one is to "changediien of the sheets with respect
to one another before making them." Measurements sarbal made to answer any other
guestions which arise "regarding other matters or detaflgdin, the medium of
performance is not specified (“for any number of playansl any sound producing
means").

> John Cageyariations | New York: C.F. Peters 1958.
6 John Cagevyariations I, New York: C.F. Peters 1961.
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Fig. 1
Variations Il one possible configuration of points and lines.

—7—

The twoVariationsscores thus both feature the act of measuring perpendicgs as the
basic means of determining a multitude of sound event paené&raphically, both use
transparencies on which are drawn points or lines, and¢hware to be overlaid or
juxtaposed in space. Five of six parameters are spebjyidides in both of the scores, with
the sixth (complexity of the event) indicated by paizie in one casé/@riations ), and an
additional line in the otherVariations 1)). Neither score specifies the number of
performers, the medium(s), nor the overall lengthh&f performance. The differences
between the two scores, and their impacts on realizafiohe works, will be discussed in
greater detail below.
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lll. Two Realizations of Variations|
A. Common elements
The first question that one faces in working with eithiethese scores is the means used to
place the transparencies. | acted as spontaneousbsaible - that is, with as little thought
as possible - both when placing transparencies relédiveach other and in assigning
parameter values to the lines. Although chance operatiers not involved at this stage,
the consequences of such spontaneous choices are fampéex to foresee, so that the
factor of personal taste is trivial and essentialljifred. These choices were made quickly
and simply, without allowing myself to anticipate any moid inconveniences or
difficulties.

—O—
Another fundamental decision involves the means of uneagent between points and
lines, and in fact this decision had continuing ramifaadi which | did not at first
anticipate. Although Cage states that the distances bmay'simply observed" (or
"eyeballed"), | chose to make detailed measurements usinifjimeter ruler, and for the
first realization, derived complex numerator/denominatalues, as will be seen by the
examples discussed below. | chose to start with suchgfeieed measurements, not
because | assumed | would be able to realize minute aistis in duration etc. in
performance, but because | felt that approximation aistage reduces the possibilities for
precision later on. It seemed to me that using "simpleervation” would result in fairly
gross values for all parameters at the start (as nmitm, that looks like about 40%"),
flattening the landscape of possibility.

-10-—
As noted, both versions &fariations | were realized for two voices and performed by
Larry Johnson and I. Larry Johnson compiled a set of Mel@nd 31 sustainable
consonant sounds, including phonetic sounds not used in Engtie sounds were notated
using the International Phonetic Alphabet. Using Souwc#Hsoftware, Landon Rose
produced sonograms of each sound, as pronounced separatalyyogird I. We each used
color printouts of our own sonograms as visual surrogdtesorder the sounds for

complexity. Use of such surrogates again involved some @eaxdrsubjective choice, as it
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was frequently difficult to determine which of two soundaswnore "visually complex”
(although patterns near the ends of the spectra weaglcldistinct). But similar to the
subjectivity involved in arranging the transparencies, thgaoh of these choices once
applied to the measurements was unforeseeable, and themowampensation — no re-
arrangements in the continuum of timbre — made for latemvenience or difficulty.

-11-—
After choosing the human voice as the medium\ariations | we soon discovered that
the factors of timbre, pitch, and amplitude were intpethelent. As examples, each of us
could only produce a particular timbre within a given pitahge; different timbres also
allowed different maximum amplitudes. These parametetddcnot be "programmed”
independently. By contrast, since there seemed to bgoad reason to limit any given
sound event to a single breath, duration became an indepevariable.

12—
The interdependence of timbre, pitch, and amplitude meantte concept of an "anchor"
parameter (or point of reference) came into play #erént stages in the process of
preparing the score. For the most part, | chose tinbtbeaanchor. | determined pitch and
amplitude ranges separately for each timbre, and appledéasurements for pitch and
amplitude after first determining which timbre would be used dny given sound.
However, in order to produce sets of sonograms that lvedafident comparing on the
basis of timbre alone, we let pitch serve as thehant¢ Each of us used the same pitch for
recording each of fifty sounds, and attempted neutraligmplitude. (Amplitude alone was
observed when recording unpitched sounds.)

-13—
The parameters of duration and beginning point of an evéghin a period of time (or
"earliest occurrence") are also interdependent, at l@ashe extent that the greatest
duration cannot be greater than the time available fhenearliest occurrence to the end of
the performance. We decided that the concept of "periotiimaf’ be considered as the
entire chosen length of the performance — twenty minut@sher than units of time within
that total length. The beginning points of events would tieeplaced on a scale of relative
starting times, e.g. starting when 19.7%, 65.6%, etc.heftotal time had elapsed. (It
would be theoretically possible for a performance of emend event to have a duration of
100% of the time available, or twenty minutes in this ¢abkeese beginning points would
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then mark off the actual, asymmetrical units of tinte iwhich the total performance length
was divided, with starting times of e.g. 3'57", 13'7", etce Titlaximum duration of each
event (equivalent to a measurement of 100%) was also deterrby the differences
between subsequent beginning points. In the case of clustarailtiple-sound events, the
beginning point of each sound was mapped to the subunit ofatritable for the cluster,
rather than the total length of the performance. Thsis determined the order of sounds
within a cluster.

14—
B. Differing Procedures
As mentioned, | used a millimeter ruler to make all measents folVariations L For the
first realization, these measurements took the forrnagtions. The denominator of each
fraction was the distance in millimeters from theeg point, through the line, and beyond
to the furthest edge of the overlaid or juxtaposed traespas (the sheet of points and the
chosen sheet of lines). The numerator of each fraetms the distance from the line to the
point. (See Figure 2.)

Fig. 2:

Variations I fractional measurement technique. Values obtainedbaad x/x+y.
[CORRIGENDA, FZMw ed.]

B

<
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-15—
For the sake of intelligibility, the fractions weraislated into percentages. A frequency
measurement of 77/155, for example, was equal to .49677, wrsiightly below the
midpoint of the frequency range determined for a given timl&ke. occurrence
measurement of 106/163 was equal to .6503, meaning that a souhdveudh begin at
65% of either the total performance time (in the cdssirgle-sound events) or within a
subunit of time (for an event within a cluster). Actagahmples are given in figure 4 (page
26).

-16—
This approach to determining values had an unexpected reailta tmeasurement of
100%, equivalent to the value most "opposite” to thagaed by Cage to a line, could not
occur. Recall that, ivariations | lines are not only assigned to parameters, but ave als
given qualities such as simplest, greatest, leasthitndase, if a line was assigned the
parameter of (lowest) frequency, a value of highest fregjueould not be derived. This is
because Cage did not draw any points at the edges gfdransies. This would have been
necessary for there to be a 1:1 relationship betweenuimerator and denominator: 77/77,
157/157, etc., and therefore a value of 100%. If a point feladine, which was not
uncommon, then the extreme of the quality as specifie@dge (lowest frequency) would
be represented. Since Cage does not specify how measigseane to be interpreted, this
outcome is one example of an interaction betweerspleeific elements of the score as an
artifact, and the means chosen to realize the s&wen at this level, the possibility of
indeterminacy is bounded by the concrete nature of the dbgcCage produced.

17—
For the second realization dariations | | used the original sets of measurements, but
discarded the denominators of each fraction — the distameea point to the edge of the
transparency. Instead, | used the former numerators distances from points to lines — to
generate a range of absolute values for each parangterF{gure 3.) This self-generating
set of values would necessarily include greatest asaselkast values; that is, for each
parameter, there would always be at least one measutrespeal to 100%. The same set of
measurements, therefore, resulted in different setaloes, and a significantly different
realization of the piece. The total duration of 20 minwt@s retained, as was the source
material, a given set of vocal sounds and the visu&lrgrof their sonograms.
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Fig. 3:
Variations I self-generated values technique. Values obtained: a.and x

Fig. 4.

Two single-sound events, derived from the same base reeasois.

Event Al

Frequency measurement: 4/55 mm.
Amplitude: 28/145

Duration: 30/193

Overtone structure: 51/160
Occurrence: 27/163

First realization (fractional method):

Overtone/timbre: Scottish "guid” vowel sound, notatedetter u with strikethrough.

Frequency: G2. Occurrence: 3'19". Duration: 6". Amplitude: 80%.
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Second realization (self-generated range of numeraloesja
Overtone/timbre: High front rounded vowel sound, notaedower-case letter y.
Frequency: G2. Occurrence: 2'11". Duration: 1". Amplitude: 78%.

Event A2

Frequency: 46/89

Amplitude: 78/118

Duration: 131/164

Overtone structure: 35/77

Occurrence: 132/160

First realization:

Overtone/timbre: "M" hum. Frequency: A3. Occurrence:3Q6" Duration: 2'48".

Amplitude: 35%.

Second realization: Overtone/timbre: Low front unrouht#®" sound, as in Boston-

accent "park." Frequency: C#3. Occurrence: 11'26.4". DuratioB!".18mplitude:

34%.

-18—

The second realization ofariations | also differed from the first with regard to the
construction of clusters, or multi-sound events. Theuoence of sounds within each
cluster was mapped, relative to the total amount of tinalable for the cluster, as in the
first version. The duration of each sound within a eydtowever, was determined relative
to the time remaining after its occurrence. In the fiealization, total time for each cluster
was divided into subunits, and durations were mapped to thismiss. The change in
procedure in the second version frequently resulted inapg@ng sounds within clusters,
as the occurrence (or attack) of one sound fell with& duration of another sound (or
two). In performance, this led to experiments with connigin blending or oscillating
between sounds during the period of overlap. In this wayesalusters could be
distinguished in quality from single-sound events, althouginymcluster sounds were

isolated in time nonetheless.
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-19-
These changes in procedure in the second realization mehdnteresting examples of
inconvenience and difficulty immediately, the most @mding of which arose at the
conclusion. Since each parameter would have at leastneasurement each of greatest and
of least value, it followed that at least one sourghewould necessarily occur at the last
possible instant. This would be the instance of latessipte occurrence. It transpired that
this event was also an instance of greatest complekigypoint measured from was the
largest of the four sizes drawn by Cage, meaning in thesacatuster of four sounds. It was
difficult to imagine how | would manage to produce fouridadty articulated sounds in the
briefest perceivable instant of time, and in fact | diditte solution | adopted was to assign
the last second of the performance, rather thanaitteplerceivable instant, to this cluster.
While this provided little enough relief, it at least malde tiask approachable.

20—
IV. Variations||
A. Changes betwedrandll, and their context within Cage's oeuvre
The points inVariations | are already events, in that their different sizg®iently specify
the parameter of complexifyAs a result, when making measurements relative tovengi
point in Variations | the implied question is "What are the other charsties of this
(one-sound, two-sound, etc.) event?"™Mariations I, the situation is quite different. The
points have no qualities: the parameter of "complexigs been removed from the points
and given to a sixth line. They are not already defireedvents, therefore, but are simply
given as points of reference for measurement.

-
Similarly, while the lines ir'Variations | have no predetermined qualities — any of the five
parameters (pitch, duration, amplitude, attack, decay) bmarassigned to any line —
proximity to the lines is associated with values sucloasst, simplest, and greatest. The
value assigned to each parameter measured for each sdorfaeki determined according to
its position along a continuum: e.g., from simplest wshcomplex, earliest to latest. In
Variations I, since proximities have no values assigned to thenglishence from a point

! Pritchett notes this as also true of the notatadseled as BV in the earli®@olo for Pianoof the

Concert for Piano and Orchestra957-58 (James PritcheBavid Tudor's Realization of John Cage's
Variations Il,http://www.music.princeton.edu/~jwp/texts/Var2.hjiviewed October 31, 2000).
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to line may be given various meanings with regard to thenpetier assigned to that line. In
other words, the notion of continuum is removed, or mapl@onal, as a metaphor for
relating measurements to values. All we know from ttwres itself is that one line will
have to be assigned the parameter of "amplitude,” anotteefduration,” and that for each
sound event some means of relating a measurement toeawidl have to be determined.
As an alternative to the concept of continuum, ong wark with a gamut, where a range
of values, not necessarily continuous, are assignedigresin an array. (See Figure 5.)
Cage's earlieFontana Mix(1958) suggests this approach. In this work, a graph of 20 x 100
squares is used to determine the "time bracket" of an egeng the x-axis, and a variety of
other parameters using the y-axis. Using the exampleoohtssource(s),” Cage suggests
that they may be related to the units along the y-di#s being "categorized and related
guantitatively to 20." There is no suggestion here of alitgtise arrangement (or

continuum of choices), only that the possibilitiesabsigned positions along the y-axis.

Fig. 5:
Continuum vs. gamut.

Continuum of values

“Greatest amplitude” (Cage) Least amplitude (implied)

Gamut of values (example)

Ampl. 1 Ampl. 7  Ampl 12 Ampl 9 Ampl 3
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22—
The progress fronvariations |to Variations Il — removing the parameter of complexity
from points, making all points and lines notationally inelegent, and detaching value from
proximity — expresses the greater freedom Cage sought totlggveerformer, even in

comparison with his own earlier works. In 1965, he toldhid Schechner and Michael
Kirby that

"while | was at Wesleyan, in the first piece | had had five limesa single
transparent sheet, though | had had no intention of putting them the way |jatd, |
drew them quickly. At Wesleyan while talking to some studesiisldienly occurred
to me that there would be much more freedom if | put only a singlediaesingle
notation on a single shet.

23—
Taking a view further back into the past, James Pritchetes that the progression of
unpacking values from point-and-line notation can be observeginning with the
notations labeled BB and BV of theolo for Piang from the Concert for Piano and
Orchestra (1957-58)° Notation BB presents a fixed set of lines and points single
image, with parameters assigned to the lines. NotatioraBY¥ presents a set of lines and
points in a predetermined relationship, but the assignofeparameters has already been
removed. (See Figure 6.) At the other end of the specthertransparencies dariations
Il imply an altogether open field for determining the chisrstics of sound events, "the
most flexible tool composition that Cage ever creat®d".

Michael Kirby & Richard Schechner, "An Interview wiflohn Cage.Tulane Drama Revied0/1965
(2), p. 64.

Pritchett,Music of John Cagey. 135-136.

10 Pritchett,Music of John Cagey. 136.
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Fig. 6:
Notations BB and BVSolo for Piano
© C.F. Peters New York 1958

—24—

B. David Tudor's realization ofariations Il

In his absorbing analysis of David Tudor's 1961 realizatiowasfations Il for amplified
piano, Pritchett observes that Tudor resolved evergsarement for each parameter into a

binary choice between two values: simple and complexwtites,

"Tudor's simplification of the measurement system to a binary chalas the
notation ofVariations Ilaway from Cage's conception and into a wholly unexpected
realm. For Cage, the sonic parameters were analogous to the dials ofaginary
sound synthesizer; Tudor's 'simple/complex’ switches represerfeeemlifinterface
between the musician and sound".

1 We would like to thank Edition Peters in Frankfurt/Naefmany) for granting us the permission to

reproduce this musical excerpt from Bencert for Piano and Orchestra

12 Pritchett, "David Tudor's Realization of John Cayelgations IL.".
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25—
While this would have been an extraordinary departur&/#oations | we have seen that
adjectives as "least", "earliest”, etc., which suggesontinuum (or points on a dial, a
similar metaphor) are absent from Nariations Il score. Tudor's choice can be viewed as
a radical simplification of a gamut approach for whicly€a notes at least provide room.

—26—
It should be said that Cage does not seem to have intdndethke the notion of a
continuum optional. IrFor the Birds Cage comments that Tudor's approach to timbre,
dividing all possibilities into simple and complex, ingali an approach t¥ariations I
"that would never have occurred to nf@"He also remarks, however, that "we cannot
measure timbre," removing that parameter at least frm®etthat must be placed along a
range of continuous valué$.Additionally, the progression, from th8olo for Piano
forward, of simpler notations steadily emptied of gssd values, is not in contradiction
with also opening up the means for making meaning ofuneagnt. From this
perspective, Tudor's binary approach may be an extrema deems of making meaning,
but is not outside the world of the score as given.

27—
C. Variations Illat Mobius
At Mobius in 1998, three versions Wariations | two realizations oWVariations II, and a
performance of4'33" were presented on a program collectively titMdriations and
Silences® My realization ofVariations Il was for unamplified mundane objects: chairs
dragged across the floor, paper torn, a rake scraped ptyassod, doors slammed, sets of
chopsticks rotated in the hand, and more. This choiceet@rdgeneous source materials
raised many questions about how to apply measurementseio garameters, as well as

how to articulate the parameters to begin with. B@mgle, can frequency and timbre be

13 John Cagéi-or the Birds Boston, Mass.: Marion Boyars 1981, p. 128.

14 Although it is true that current technologies allow fextremely precise measurement of the
dimensions of timbre, their reproduction in performanamild also have to be accomplished via
technological means.

The realizations oWariations | included the second version for voices, by Larry Johrnand I,
discussed above, and two different versions realized by $evon (woodwinds), Tom Plsek
(trombone), and Janet Underhill (bassoon). Landon Roserpexdi4'33" using an amplified sounding
bow made of re-bar and piano wire. Larry Johnson rehlariations Il for solo violin. My
realization for objects was performed by Nancy Allisbonna Palma Coppola, Mary Curtin, Lorinda
Garner, Paul Miller, Jane Wiley, and me.

15
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measured separately when the same object may be souffigeenty? Varying sounds,
differing in both timbre and frequency range, can be prodficed a cardboard tube,
depending upon whether it is struck with a wooden stick, rubbédanbrush, or dragged
across the floor. Is the basic unit of measureméet),tthe object itself, independent of
how it is sounded, or the set of varying sounds producible ff@amobject? After some
experimentation, | decided to apply measurements to a gibgact, as sounded in a
specific way. Timbre and frequency were often determinedrglitude, which in many
cases resolved to the force with which an object waglstor rubbed. Frequencies were
independently determinable in only a few instances (e.gtwihapeeds of the electric drill
or hair dryer).

28—
The objects were chosen by sounding objects found at my lameh at Mobius. | chose
objects which interested me considered in isolatiorhomit regard for their possible effects
in combination. This is an instance of the exerciseasffet at one stage of the process —
similar to the spontaneous but deliberate placememntan$parencies — carried out in the
knowledge that any preferences are likely to be confoundedrtee £xtent later on.
Seventeen objects were chosen:

. Audience chairs with metal legs (dragged across the wadftmabe)

. A broom (swept across the floor)

. Three casters on the bottom of an overturned saunj

. Paper (torn)

. An oval metal bowl (struck against a table)

. Long thin pieces of painted wood (rubbed against the ddgtable)
. A two-speed battery operated drill

. A two-speed hair dryer

© 00 N O O A WODN B

. A cardboard tube (struck by a wooden dowel)

10. Styrofoam tubes (rubbed together)

11. Bubble wrap (rubbed against itself)

12. A wooden rake (scraped across a piece of plywood sesatee wall)
13. A scrub brush (rubbed across an open wooden box)

14. A two-speed large floor fan
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15. Doors (closed or slammed)
16. A large plastic bowl (the rim rubbed against a brick)wal
17. A handful of wooden chopsticks

—29—
| was at first uncertain of how to order these soundsrding to timbre, believing that |
needed to rank them as | had the speech sound¥aiaations | from least to most
complex. | tried to develop a table which would providerallaf ranking for these sounds
considered along the dimensions of timbre, pitch, andnweluBut given the radical
heterogeneity of the objects, this quickly seemed aébapproach (and in fact | was not at
all sure of what information such a table would provideyvds at this point that | realized
that the score did not call for parameter values tafaged along a continuum. As a result,
| developed a gamut approach to measuring timbre, assigningioaimalues (1-17) to
the sounds, in the order that | had discovered and dataen, as listed above.

-30-
| used the score to determine how many sound events wouldrhapgethe course of the
15-minute time length chosen for the performance. Sihee notated points do not
represent events, one cannot even rely on a strategglong only as many events for a
performance oYariations Il as there are points. Once | determined the humbereots |
could then make as many measurements as needed, witherdiffarrangements of
transparencies. But | did not understand at first how tahesscore to determine only one
value, that is, a single number. It seemed too much apdeliberate manipulation on my
part to set up a combination of transparencies for thipgsear alone, so | determined to
derive this number from some other operation. The numibevents would then be derived
as a secondary result, rather than a direct rekat mtentional action.

31—
The process | decided on was to make measurements favirgs. With six parameters
per event, this provided thirty measurements. The meamgwef these measurements
(again, the values were measured in millimeters) weantto provide the number of events
in the performance. The number derived was 21, whichyessimed to be a reasonable
number of events for a performance of 15 minutes' len§thhsequent measurements
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determined which of these events were aggregates, anddmplex the aggregates were
to be.
—-32—

| also had to consider the question of the maximum contplekia sound event. This was
related to the number of people available, since | didwigh anyone to sound more than
one object at a time: | wanted each person to put haplete attention on each object she
was sounding. There were ultimately seven performers Medp so the density
measurements were mapped to a range of 1-7, by dividing theabuglkeies obtained into
seven equal segments and determining into which segmentne@asurement fell. The

results were:

2 events of one sound

9 events of two sounds
1 event of three sounds
5 events of four sounds
3 events of five sounds
0 events of six sounds

1 event of seven sounds

—-33—
One can observe here that the values are skewed toheatdwer end of the range. This
obtained as well with the values for timbre, if w&edahe "lower" end of the gamut as
represented by lower-numbered sounds. (The range of valuéisnbre was divided into
seventeen equal segments, and as above, each individasliney@ent was located in its
appropriate segment.) There were, for example, staniees of chairs, eight instances of
the broom, and nine instances of castors, but only orentestof doors, three instances of
the plastic bowl, and one of the chopsticks. Thesescakskewed values could be regarded
as anecdotal, but they point to a further, arguably inhergrgca of these scores, to be
discussed below.
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The measurements were applied to each sound in the fodjawder: occurrence, duration,
timbre (object), frequency if independently determinable, litunde. Actions were assigned
to the performers not by chance, but according to a cadgieteria. | wished to minimize
the handling of multiple objects by the performers,ted each one could become familiar
with characteristics of a limited range of objectaldo attempted to distribute the load as
evenly as possible (I was not interested in a skewedbdison here), and tried to prevent
very brief or hasty transitions between one actiwh @nother.

—-35—
V. Inherent Characteristics of theVariations
We are now in a position to more directly address thetipmesaised at the beginning of
this paper. What do compositions indeterminate of perfocenaevertheless determine, by
virtue of their inevitably specific characteristics asations? The first two compositions in
the Variations series present three topics for discussion: probableeskelstribution of
parameter values, quantitative description of delimitathdcevents, and the question of
intent.

—-36—

A. Skewed parameter value distributions

"Any realization of Variations 1] is the result of a particular configuration
fashioned from some superimposition of these sheets. It will be shatwhe sonic
structure arising from such a superimposition will invariably be thatsome

statistical correlation of several distributions of sound eleméfits."

In Circumscribing the Open Universéhomas DeLio provides an analysis\&riations |l

in a chapter titled "The Morphology of a Global StruetlirDeLio uses examples of
Variationslike combinations of points and lines, demonstrating thatreaging will result

in a "statistical distribution of sounds over sevgalameters and one specific correlation
of these distributions* Any specific reading of this score will manifest in afpemance

16 Thomas Delio, "The Morphology of a Global Structufehn Cageyariations IL" In Circumscribing

the Open Universd.anham, Maryland: University Press of America 1984, p. 12
1 Delio, "The Morphology of a Global Structure: John Cagaiations IL.", p. 15.
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where some of the values assigned to sound parameeersage likely to be found in
combination than others.

37—
For the purposes of his discussion, DeLio's illustregiof potential point/line combinations
are simplified. He first shows a layout with four pgsinand three lines, the latter
representing the parameters of duration, frequency andtad®glonly. He also simplifies
the measurements into binary choices between shaytdoration, low/high frequency, and
loud/soft amplitude. His first example, then, illustsia "realization” with three times as
many short/low/loud sounds as long/high/soft ones. Inrcargeexample, he demonstrates
that a given configuration can be mapped tovaimensional matrix (whera equals the
number of parameters measured). No matter which paraimetesigned to any given axis,
the matrix itself is characterized by a fixed structurearelations. His illustration shows
three sound events, with two in a low register and iana higher register, but with a
different assignment of parameters to lines, the evenikl be characterized by two events
of long duration and one of medium duration, etc. Deh@ntgoes further, showing that
dropping six perpendiculars in the physical space used tsctiie is equivalent to drawing
boundaries within the imaginary "space" of all availabteind: "the dropping of lines
determines the field within which all sonic activity relevéao some particular realization
will take place. More specifically, it fixes one spé&cifange of sound from which those to
be used in some performance may be cho¥efihe fact that his illustrations all use fewer
parameters than are provided for in either of\thdationsobviously serves the purpose of
making it possible to grasp his dense and rigorous argumentcoHhictusions can be
extrapolated to configurations using the full complemenparfameters and more fine-
grained measurements. (Although, as Tudor's realization ri#rates, and as Cage's

allowance of "eyeballed" measurements suggests, finalgrag is not strictly necessary.)

18 Delio, "The Morphology of a Global Structure: John Cagaiations IL.", p. 24.
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—-38—
DeLio states that "the score contains within it tHeringe of all possible configurations of
six lines and five dots and, consequently, the full rarfgstatistical structures to which
these configurations give ris€*and concludes, "the structure of his composition, then, i
not just one specific statistical distribution whicé Imas chosen, but is an entire range of
such distributions and the mechanism for choosing fioese’®° It may be paradoxical,
then, to realize that if the act of juxtaposing transpeies is performed without
forethought, there are types of outcomes that are uplikelesult, for either of the first two
Variations Among these outcomes are those which show an equelenly graded
distribution of values: that is, outcomes which do nohaestrate skewed distributions.

—-39-—
It is possible to manipulate the score f@ariations Il (and perhapd) to produce a
performance which, for example, consists of a singlsstained drone, or of a series of
major scales, or which has the beat of a Sousa mahese possibilities may reside in the
score's global potential, but at the its edges, in aesefisey are outside possibilities,
brought about through deliberate intervention. As an @l&none might re-place a point,
in deliberately calculated increments, relative to 'firequency” line, to create a melody.
(See Figure 7.) But if th®ariationstransparencies are not manipulated toward a specific,
desired outcome, any performance will be characterizednbgsymmetrical "subspace”
derived from the potentially global space of sound avalablthe performance medium
chosen for a realization (voice, violin, torn papec,)efThis asymmetricality, analyzed by
DeLio, was manifested in the Mobius performances, amVigent in every recording or
performance of either work in my listening experience.aWhetermines this extremely
strong tendency in these indeterminate scores? It ifathéhat measurement from points
to lines is the basic act involved in realizing the scovés draw intersecting lines in the
imaginary space of available sound, and, as Delio'spitts it, "circumscrib[e] the open
universe." By the actions of preparing the score and megsityithe performer makes an

n-dimensional, abstract subspace manifest in sound, orsrtiad&énaudible audible.

19 Delio, "The Morphology of a Global Structure: John Cagaiations IL.", p. 19.
20 Delio, "The Morphology of a Global Structure: John Cagaiations IL.", p. 25.

38



Fig. 7:
Writing a melody usind/ariations |l.

“Frequency” line

F %

Sequential frequency measurements

—40-
On the strictly physical plane (of the score adaat), without deliberate manipulation of
the distances between points and lines, it is virtuallyitakle that any given point will lie
in an eccentric relationship to all of the lines. Tigignherent inVariations | where the
eccentric relationships are fixed: there are specifidigorations of points and lines drawn
on the transparencies, which cannot be regularizedalmations 1l, where each set of
measurements from a single point to a set of six liedews a fresh layout of the
transparencies, the realization created will nevieisecome from an accumulation of
eccentric point-to-line(s) patterns. It is an outsidesjiify, of course, that any given
accumulation of eccentric patterns might resultiregen distribution of values, as together
the eccentricities cancel each other out. This doéseem to have happened in any of the
numerous realizations of these pieces availablecordings.

41—
For my two versions oWariations | although the change in measurement techniques
generated two distinctly different data sets, the phenomei a skewed range of values
persisted. The second method of measurement (self-giengraroduced a set of values
where the greatest value (1/1, or 100%) for each paramatedetermined by an "outlier”,

with few other measurements approaching this. This mbeattdgain, the values for each
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parameter were skewed toward smaller percentages, rgsadfain in a predominance of
earlier occurrences, lower frequencies, etc. So, wiesame base measurements resulted
in two different sets of specific values, and two défgrscores, the phenomenon of uneven
distributions of values remained.

42—
Figure 8 provides summary data showing the distribution lofegafor each parameter in
my part in the second realization\gdriations | Fifty-two (52) sets of measurements were
made. Had the values resulting from measurements beeénbuded with perfect
uniformity, then we would, as a natural consequence, find &gsunements falling in the
lowest one-half of potential values, 39 measuremeniadat the lowest three-quarters, 47
measurements in the lowest 90% and 49 measurements lowest 95%. Instead, to
varying degrees, the measurements for each parametestaitmutiéd toward the lower end
of the range of potential values. For example, the frequearameter had a maximum
value of 202. Had the frequency values been uniformly biged, one would expect half
of the measurements to have values of between 1 and 1@dadnshe lowest 50% of
values fell between 1 and 56, 27.7% of 202.

Fig. 8:
Distribution of values iivVariations 1

Number of 50% 75% 90% 95%
measurements (26 measurements)(39) 47) (49)
(100%=52)

Frequency values 1-56 1-87 1-140 1-156
(range 1-202) 27.7% of 202 43.1% 69.3% 77.2%
Amplitude values 1-38 1-63 1-93 1-95
(range 1-118) 32.2% of 118 53.3% 78.8% 80.5%
Duration values 1-81 1-131 1-271 1-325
(range 1-427) 19% of 427 30.7% 63.5% 76.1%
Overtone values 1-48 1-75 1-97 1-103
(range 1-166) 28.9% of 165 45.1% 58.4% 62%
Occurrence values | 1-86 1-112 1-163 1-176
(range 1-229) 37.6% of 229 48.9% 71.2% 76.9%
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43—
It is important to emphasize that the data presenteg, lieraddition to the previously
presented material on skewed distributions in my versidfariations Il, can only provide
anecdotal evidence. | present it not as definitive, bimkeraas tending to confirm DeLio's
analysis.

44—
B. Starting point: quantitative measurements and isolated sound events
Another basic characteristic of these scores istti@r starting point is measurability; that
is, they do not allow sound to exist without quantitafwedeterminations. Even Tudor's
simple/complex realization depends upon this quantitaiiypecach. When one enters the
world of these compositions, it is easy to take thpgeat for granted, forgetting that it is not
an inevitable approach to imagining sound. An obvious contrifistthis approach would
be one process involved in electroacoustic compositiat,of taking field recordings and
listening closely to discover their innate qualities, wifirantitative measurement as a
secondary operation, if indeed it is present at all.

45—
The first twoVariationsalso put a strong emphasis on sounds in isolatiorecrating on
a fine level of granularity relative to source matsriguch as "phonemes" or "household
objects"). The aggregates are themselves built frommedesevents, not brought into being
all at once, as would happen if several objects weralsineously dropped on piano
strings, or if a group of musicians played a differeate at the same moment (cf. the
orchestral version of Cagefdyoanj). Even if a given realization included a passage of
melody — a sequence of tones perceivable as a contindliitss -€ould only result from a
sequence of isolated events built one by one.

—46—
The text forVariations Il does, of course, include the statement that if any oflestions
arise about a given realization, one may "put the questicsuch a way that it can be
answered by measurement of a dropped perpendicular.” Thes guem, appears to provide
even greater flexibility than it seems at first, lesgdto James Pritchett's statement that

"Variations Ilis more than a tool, it is a meta-to6!.But is this score really of use when it

2 Pritchett,The Music of John Cage. 137.
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comes to answering questions, or providing approaches tposition or performance,
which cannot be captured by the act of linear measurer@s@?s reminded of the saying,
"When all you have is a hammer, everything looks like ia"n@onsider the following
processes:

Cultivate lucid dreaming with regard to sound material.

Conduct a soundwalk through one's neighborhood, focussitie@mallest sounds.
Extract all the elements from an environmental recgrdihich one finds striking.
Transcribe all references to sound in whatever bookhgppen to be reading.

47—
There seems no use in necessarily subordinating ttteroes of these processes into a
frame of point-to-line measurement, even if one may jogeeat array of questions to be
answered by measurement. Attention to the materiakiregirom processes such as these
will not necessarily lead you in the direction ofsdty analyzing the technical parameters
of individual sound events; other compositions may wellitewhich have nothing to do
with this approach.

—48—
C. The question of intent
As noted abovevyariations Il can be more easily directed thdariations |Itoward a more
or less predetermined outcome, due to the complete independéits graphic elements.
One can create a deliberately patterned series of jwsitap, resulting in melodies,
discernible rhythms, and so on, or in a deliberatelyomegd range of values (to make, say,
a "slow, quiet version" of the piece). An example @mnipulation toward creating melody
was given above. As another example, a steady drowme ©e created via a realization
which had only one sound event, in which the occurrendbeoevent began in the first
instant, the duration of which was equal to the total tavelable, using a pitched sound
source. Once started on this path, it would indeed behp@gsi produce, or reproduce, a
piano sonata by Mozart. One thousand monkeys with lbomesand copies of the score
could produce th&ymphony of but enough.
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—49—
With regard to a foreseen outcome one must ask: Why tfoHh@&w, in spirit or intent, is
such an outcome a nontrivial realizatiorMatriations II? The question of intent, or spirit of
the work, goes beyond homage to Cage's stated values, thtimaggh are hardly to be
slighted. Indeed, it seems that using either of thé¢ fw® Variations in a manner that
counters Cage's core value of openness to the unexpectedh-onhimust do to produce a
realization not characterized by an asymmetrical sapate — will be characterized by
diminishing returns with regard to effort expended. The npaiastaking the manipulation
involved to aim readings of the score toward a spedtifioc@agined outcome, the more the
score is not a tool, or a meta-tool, but an obstactgead of th&/ariations Il score serving
as a means to compose any kind of music, it will in suditwation prove to be a
superfluous interpolation. If that is one's aim, | wouly ®luntly: "Do your own work;
compose your own music and give it its own name," ratian assigning Cage's name to
it.

50—
VI. Conclusion
This study began with an interest in discovering tReerg and nature of determinate
elements in the highly indeterminatariations landll. Works of this sort (not to mention
Cage's work in general since thusic of Changesf 1951) are sometimes criticized as
possessing no inherent qualities, plan, or vision, and trereiot actually qualifying as
compositions, or music, at all. In contrast, we hawngbat these works possess concrete
characteristics which enable the production of music opaaticular nature. The
indeterminacy of these works remains, of course, and intleedvariety of specific
realizations possible is so great that few listemalisecognize them as originating from a
common notational souréé.

51—
On the artifact level, the actual characteristicshef transparencies (for example, that no
points are drawn at an edge) interact with the techroposen to interpret measurements,
to produce different sets of parameter value¥dnations | some qualities are embedded,

= At the same time, while a discussion of the existiagprded versions is beyond the scope of this

paper, it is possible to state that nearly all of theny with which | am familiar reveal the
characteristics analyzed here.
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as it were, in the notation. Asymmetrical distribnscand correlations of values are fixed
due to the fixed asymmetricality of the notation on daahsparency.

52—
In Variations 1), all qualities have been removed from the notatidmckvmay be used to
determine a more complex set of parameters for eaghdsevent than is possible in
Variations L In theory, all outcomes are possible, including théwaveg strict symmetry
or patterned distribution of values for any parametee @heater degree of deliberate
manipulation required, however, makes achieving such an andtter of questionable
worth.

53—
Both works concentrate the performer's and listener'sntaih on discrete and
discontinuous sound events. They also take the actioneakuring and the quality of
measurability as premises. Finally, when Wariations transparencies are used in a
relatively simple and direct manner, with little ar forethought or deliberate manipulation,
the result will be a performance characterized by anamtrical distribution of parameter
values.

—54—
It is unlikely that anyone reasonably familiar with Cageork will mistake a realization of
Variations lor Il for Litany for the WhalgEuropera 5 Solo for Voice 2Four®, Aria, or a
great number of other works. The first tWariationsare indeed compositions: their many
realizations comprise an extended family with a shareeritance, however divergent their

surface appearances may appear to be.
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