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ABSTRACT

A catalog of chords on root 1 is compiled. The
chords are listed in 4 tables as to the position of bass,
tenor, alto and soprano. The chords can be shifted to other
root positions. In order to choose a chord to follow a given
chord, a root motion and the voice in which a common tone is
to be held are chosen by chance with certain preassigned
weightings. By means of simple relations, the chords fulfill-
ing these conditions are located in the catalog and one of
these is chosen by chance. Five short pieces composed in
this manner are presented.
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MEMORANDUM FOR FILE

The first attempt to produce random music resulted
in sixteen measures of four chords each. To facilitate
selection of chords a catalog of 68 chords in one key was
compiled, admitting all intervals but a 7th, and restricted
by the ranges and intervals between voices. The ranges

allowed were
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Intervals of more than an octave were allowed between tenor

and bass, but not between soprano and alto or between alto

and tenor. It was further required that each chord should
have a tone in common with the preceding chord.

The actual selection of chords was accomplished
with the aid of a table of four-figure random numbers. The
first figure specified the octave in which the root was to
be placed, the range covering three full octaves, and the

digits 1, 4, 7 indicated the first, 2, 5, 8 the second, and
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3, 6, 9 the third octave. The root was given by the second
of the four figures, according to the following scheme. If
the digit was a number from 1 to 6,vthe corresponding root
was used. If the digit was 7, 8, or 9 it was replaced by

the appropriate root given in the table below, thus eliminat-
ing sevenths and introducing the possibility of a slight
pattern in root choice. The pattern was to be repeated for

each group of eight measures.

Measure Root to be used Measure Root to be used
1 1 4 5 2 5 1 4 5 2
2 3 6 3 6 6 3 6 3 6
3 2 5 4 1 7 6 3 6 3
4 6 3 6 3 8 2 4 5 1

The last two figures of the four-figure random number
specified the catalog number of the chord.

Chords were chosen by this method, maintaining the
common tone restriction, etc., and specifying that measures
five and six repeat one and two, and the accompanying
Random I is the result.

This method proved to be extremely slow, and gave
rise to crossed voices and doubled tones which were not
desirable. A means of simplifying the choice was found by

the use of a new notation and an improved catalog.
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The notes in the range being given numbers as

follows
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each chord could be expressed in the form

R C,= SmAmeBm

where R, indicated the root of the mth chord,m indicated
the number of a chord in a sequence of chords, C is the
number of the chord in the catalog and S, etc. were the

actual notes of each voice of the mth chord. For example,

the chord
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in the new notation would be 1,92;= (18, 15, 13, 1i).

The new catalog consisted of four subléatalogs,
the complete set of chords being listed in each sub-catalog
according to voice. Each sub-catalog was divided into

groups corresponding to the various possible positions for
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the particular voice. Thus the first, or soprano, sub-
catalog consisted of six groups of chords, a group of
twenty-four corresponding to S = 11, a group of forty chords
possible with S = 13, etc., and similarly for the alto,
tenor and bass. This complete catalog is found in Appendix I.
The first chord was chosen at random. The next
and successive chords were found by the following process.
The root and the voice to be held as common tone were
chosen at random as was an index, + or -, indicating motion
up or down the staff. The common voice was translated to
a position, corresponding to a root-C position for the

chord being found, by the relations

It
<3

m+n+, (V,) -R_. -1)
* '’ m n Where (Vn)C indicates a

m+n-(V)o=V +8 -R :
n’e m n voice of the nth chord
m-mn+ (Vg =V, - R, -6
in C-root position.
m-mn-,(Vy)g =V, - (R - 1)

The number of the common tone being thus
determined, the group of chords having this note in the
desired voice was found in the catalog and a chord chosen
at random from this group. This chord was then translated
from the catalog or C-root position to the corresponding
position for the chosen root by means of the following

relations:



m+n+,Vy, = (Vylg + (R, - 1)

m+n - V= (Vg + (R, - 1) +7

m-n+V, =(V)s+ (R -1) -7
(v,) 1)

m-n-V,

For example, suppose the first chord, chosen at random, was
1,64= (18, 15, 11, 6).

The dice, when thrown, gave 5, +, and A. The new
chord, therefore was to be built on rooﬁ 5, with motion up
the staff and the alto held constant., The alto of the first
chord was then translated from note 15 to note 11, the
position corresponding to a root-C position of the second
chord. From the catalog a random choice was made from the
chords having A = 11, giving (13, 11, 4, 1). This chord
was then translated to root 5, or 5,3%= (17, 15, 8, 5).

Using this system of progression, Random II was
produced. Here, as in Random I, measures 1 and 2 reappear
as 5 and 6. In addition it was specified that chords
1, 16, and 32 be built on root 1, and chords 15 and 31 be
built on either root 4 or root 5,

An attempt to introduce some scale pattern was
then made, but soon abandoned, since it had been found that
the new enlarged catalog also produced far too many doubled
voices. To remedy this, a third catalog was compiled with

the chords subject to the restriction that root, tiird and



fifth be present in each chord. A total of fifty-nine
chords met this restriction, and form Appendix II.

With the short catalog, Randoms IV, V and VI were
rapidly developed. The same conditions were imposed as in
the earlier attempts. For each chord the root, voice, and
index are chosen by a throw of the three dice, and the
position of the tone to be held common is noted. The
catalog is entered, and one of the entries corresponding to
this voice position is chosen with the aid of a random number
table. The chord is translated to its final position as in
the earlier methods, and so on for the succeeding chords.

This results in a simple, rapid method, one which
could easily be set up systemically in file form, Each
chord could be entered, together with all possible follow-
ing chords. Since the number of possible chords is small,
this would not be impractical, even considering the number
of available roots and positions. The problem then would
be a completely mechanical one, the first chord being
chosen at random and the succeeding choices being made from
the indicated groups in the file.

The various pieces have been played over a number
of times., The surprising thing about them is tnhat they sound
rather musical., Dr. D. P. Ling was able to render them
more acceptable by adding a certain amount of phrasing and

"expression" in playing them. Random IV seems to be the best;
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Random I is rather striking, with Random VI perhaps a
third choice. A tape recording has been made of these
three, and it is available to the curious.

By a change of rules, the character of the pro-
duct could certainly be changed and could probably be
improved. For instance, requiring a common tone in
succeeding voices rules out many progressions, as, from the
foqrth to the fifth,

Other defects of the present scheme are the
neglect of rhythm and the lack of any connection of longer
range than that of a chord with the preceding chord.

An observed defect is that the voices tend either
to cling to one note or to jump wildly. Perhaps something
could be added to favor a melodic line in at least one
voice. } @/)ﬂ.ﬁ/‘;(/

‘hug7e5544“ﬁ,,,
J. R. PIERCE
MARY E. SHANNON

Attached:

Catalog I

Catalog II

Samples of Random I, II, IV, V and VI
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T =15
Chord # S A B Chord #

75 20 18 6 239
76 22 18 6 240
90 20 18 8 241
91 22 18 8 242
157 18 18 6 255
163 18 18 11 256
166 18 18 8 257
219 15 15 6 258
220 18 15 0 259
221 20 15 6 260
222 22 15 6
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Chord # S A T Chord # S
105 22 15 11 249 13
106 20 18 11 250 15
107 22 18 11 251 18
161 15 15 13 252 20
162 18 18 13 253 20
163 18 18 15 254 22
177 11 11 11 255 15
243 13 11 11 256 18
244 15 11 11 257 20
245 18 11 11 258 22
246 13 13 11 259 20
247 15 15 11 260 22

248 18 18 11



Appendix II

Short Catalog

S Chord # A T B S Chord # A T B
11 1 8 6 L 92 15 13 11
35 8 6 1 168 13 6 1
171 13 8 1
13 2 8 6 L
10 11 8 L 20 15 13 8 L
30 8 L 1 20 15 11 L
32 11 L 1 23 15 13 L
38 11 6 1 L6 13 11 1
L1 11 8 1 L8 15 11 1
50 11 8 6 57 18 11 1
65 15 11 6
15 3 8 6 L 75 18 15 6
5 11 6 4 79 13 11 8
7 13 6 L 81 15 11 8
13 13 8 L 83 18 11 8
16 13 11 L 88 18 13 8
39 11 6 1 90 18 15 8
Ll 13 11 1 93 15 13 11
51 11 8 6 191 15 8 L
61 13 11 6 259 18 15 11
77 13 11 8 ‘
22 2l 15 13 L
18 14 13 8 L 26 18 13 L
22 15 13 L 66 15 11 6
4,0 11 6 1 68 18 11 6
L5 13 11 1 73 18 13 6
52 11 8 6 76 18 15 6
54 13 8 6 89 18 13 8
56 15 8 6 9L, 15 13 11
6L 15 11 6 96 18 13 11
69 15 13 6 204 20 13 L
78 13 11 8 250 20 13 11
85 15 13 8
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T Chord # S A B T Chord #
L 30 13 8 1 L6
32 13 11 1 L8
57
6 1 11 8 L 61
2 13 8 L 61,
3 15 8 I 65
5 15 11 L 66
7 15 13 4 77
35 11 g 1 78
38 13 11 1 79
39 15 11 1 81
L0 18 11 1 83
168 18 13 1
13 22
8 10 13 11 4 23
13 15 13 L 2L
14 18 13 I 26
15 20 13 L 69
L1 13 11 1 73
50 13 11 6 85
51 15 11 6 88
52 18 11 6 89
5 18 13 6 92
56 18 15 6 93
17- 18 13 1 9L
188 13 8 L 96
191 20 15 L 204
254
11 16 15 13 L
20 20 15 N 15 75
L 15 13 1 76
L5 18 13 1 90
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