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AIMS OF THE STUDY AND THE SELECTED MATERIAL

*

INTRODUCTION

This study has a two-fold purpose: the presentation of one kind of
examination of a specific musical repertoire in the field of the
so-called Israeli folk-song, and the development of a method for
examining and defining the style of a large monodic repertoire
with the aid of the computer.

The computer has of course been increasingly used in recent
years in the humanities. In the field of music experiments
utilizing the computer have been carried out in the definition of
style, but the computer has not yet been accepted as ordinary
equipment in musical research. FEach experiment of this kind is by
way of exception, and methods that would be applicable to the
study of all kinds of music have not yet been established. Never-
theless, several methods have been developed that are particularly
suited to certain types of musical repertnirel.

In our first computer-aided endeavor we chose to concentrate on
the stylistic problems of monodic music only. Diverse repertoires,
like Arab folk music, for example, or medieval monodic music, both
secular and sacred, may be defined from various points of view.
Although the music of the Middle Ages has to a large extent been
examined, there still remain certain questions that the computer
may be able to answer, e.g. to what extent was the mode defined in

the Gregorian chant, by way of motifs? Or, what is the importance
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of the order of notes (as far as time sequence is concerned)? Or,
is the arrangement of notes or of motifs in time conditioned by
certain national predilections, as in the Italian laude, the
Spanish cantigas, the music of the French troubadours and trouveres,
EtE...?E

In our study we shall attempt to demonstrate a method by apply-
ing it to Israeli folk songs - a case where stylistic examination
accompanied the songs from their inception.

Most musicians in Israsel - musicologists, composers, teachers
and amateurs - have dealt, in one way or another, with the Israeli
song, and most of the musical material that served as the basis
for their work was included in our study

Since we wished to be as objective as possible in our evaluation
of the musical examples, we had to break them down into a maximum
number of parameters. Upon examination, these enabled us to arrive
at a common denominator, which thus served as the basis for the
comparison of tunes. Without going into details, - which will be
presented in the course of the study, - we may here point out that
even & short and comprehensible tune such as "Frére Jacques" can
answer hundreds of questions when its distinectiveness is being

assessed.

THE EVOLUTION OF THE ISRAELI FOLEK-S0ONG - SOME REMARKS

The development of Israeli or Hebrew folk-song gives rise to
some interesting questions related to extra-musical factors. The
special conditions under which the Israell song was created and
consolidated emphasize problems connected with culture contact as
well as problems dealing with the relationship between folk-song

and art-song. These subjects deserve separate discussion. At
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this point it is sufficient to mention that the Hebrew song is, in
no small measure, the creation of composers who consciously or
unconsciously sought a means of tonal organization that would
reflect both the people's attachment to the land and the ingather-
ing of the exiles.

Israell folk-song is unique in that it is still possible to
trace its origins and composers, a phenomenon contradicting the
definition generally accepted by scholars, which declares that
folklore and folk music are handed down from generation to genera-
tion, adopted by the masses as an integral part of their folk
tradition, neither the composer nor the date of composition being
known in most cases. In the course of several decades, Israeli
folk-song incorporated songs of various non-Jewish traditions,
particularly German and Russian. The struggle against such
"foreign imports" was carried on enthusiastically, and many Jewish
musicians saw their life's work in collecting, researching,
encouraging and popularizing Jewish music among their people. One
of these, the composer Joachim Stutschewsky, wrote: "Is it
possible that this song (foreign) can express all our sentiments
and give content and taste to our lives, our pains and our joys?
«+«. We cannot be indifferent to the subject of what our children
sing... Have you heard the songs sung by our youngsters when they
march in the streets? I myself am shocked to my very being..."
(Stutschewski 19L5:65-66).

In Israel songs are closely connected with two main kinds of
cultural activities: one is the festival, and the other is folk
dancing. Much thought and labour has been invested in the mould-
ing of these two activities. Festivals hold an important place in
the lives of those who returned to the land of the Patriarchs -
the gateway to a new life. They also serve as an educational

factor in the elevation and unification of society. The festival,
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with its traditional forms, and newer aspects reflecting the new
reality, creates a link between the generations. Ancient customs
from the past have been revived. The musical activities surround-
ing the festivals still continue to resemble the older religious
ceremonies to a certain extent. Today, for example, in various
versions of the Passover festival a symbolical combination of the
ideas of freedom and spring can be found. In the diaspora freedom
was the main idea expressed in the Passover ceremony, whereas in
the Biblical period the emphasis was on the festival of the sheaves
of corn, connected with a season of the year, spring. This holi-
day, like many others, is particularly popular in the kibbutzim,
the Israeli communes. It is worth mentioning that the concept of
festival, which greatly enriched the repertoire of Israeli song,
includes not only the traditional festivals but also the ceremonies
and gatherings that accompany various contemporary events. During
the past twenty-five years, dozens of booklets containing songs

for holidays and other events were published, and were also used

as educational material in the schools.

The second activity that spurred musical creativity is the folk
dance, which in part was combined with the festivals. Gurit
Kadman, one of the creators of the Israell dance, remarks on the
meaning of these dances and their connection with music: "The
dances are 'artificial! as the State of Israel is artificial, &s
the fate of the people of Israel and its history is in itself
sbnormal..." (1969:67). "It is a fact that just those dances that
are successful were created by young musicians who were close to
dancing circles for years, as accompanists or advisers." (1969:
60). "Almost all of the creators derive their inspiration from
songs, most of which are also new creations. Although the
beginnings of composition in the field of folk music precede the

ocreation of dances by several tens of years, the most fruitful
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years for the composition of dance and song alike were from 19LL
onwards. And, as in the case of the dances, most of the composers
of folk songs were members of kibbutzim, some of whom were shep-
herds who composed their songs in the fields, with the aid of the
flute." (1969:71).

It seems to us, that apart from specific interest involved in
furthering the understanding of the Israeli folk song, the genre
serves as a good example for our purpose. Scholars who have dealt
with the Israeli song, have stressed, without exception, the
unigqueness of the Hebrew song, although their analyses with regard
to the songs themselves may have differed. Gome spoke of "anony-
mous" scales (Havina, 1068); some saw the crystallization of a
magam (Bayer, 1968); others, again, working back from the known
material, have attempted to reconstitute the ancient sources from
which the Hebrew and other songs are derived (Shmueli, 1968). Yet
all agree that a corpus that can be termed "the Hebrew song" does
in fact exist. We have tried to determine the character and
uniqueness of this corpus, particularly in its melodic aspects, by

a method of examination that we have evolved for the purpose.

OUR CHOICE OF REPERTOIRE

The material selected for examination has appeared in collec-
tions published by various Israeli agencies, such as the Ministry
of Education and Culture, the Centre for Culture and Information,
as well as by educators and composers whose aim was the promotion
of the Hebrew song. Our sampling also includes many songs
selected by various researchers. The collections to which we
refer do not include "hit tunes". Without delving into the

difference between a popular song and a folk song - a distinction
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which is not always clear and that takes on various shades of

meaning in different musical cultures - a line of demarcation

between the two cannot be avoided, since most popular songs are
short-lived, and closely connected with international fashions.
Similarly, the material we examined did not include the purely
ethnic songs that undoubtedly served as a source and inspiration
for both the folk and the artistic song. It would be interesting
to examine the ethnic sources as well, and to see to what extent
they fit into the local setting, if they indeed fit in at all.

A somewhat different method would be reguired for the examina-
tion of ethnic-group songs in Israel, and many songs of the Middle
East region. Although the Israeli song has a great deal in common
with the songs of bordering areas, two important distinguishing
characteristics can be identified: 1) the intonation is fixed,
inasmuch as any singing can be fixed, and tempered; and 2) improvi-
sation in performance has no part in moulding the song. An
examination of other songs of the region, ineluding those Irom
oriental Jewish communities, has to take the varying renditions of
actual performances into account. Where actual performance is an
integral part of the composition, an examination disregarding this
factor would be me&ninglessh. In the amorphous corpus that is
called the Hebrew song, we deliberately concentrated upon the
melodies which were confined to modal frameworks. The term "mode"
is used here in its widest sense, i.e. melody type, and may also
include shtaiger (a Jewish modal framework) or magam. For the
sake of simplicity we chose the most common musical term, 1.e. one
not limited to any particular time or place.

We realize that one cannot deal with the Hebrew song by means
of rigid concepts, such as that of scale alone. However, while
there can be no doubt that melodic patterns play an important role

in the moulding of the Hebrew song, we found it necessary, first
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and foremost, to organize all our material according to scale
groupings, which, in our opinion, have not been accorded their due
importance because of the concentration upon melodic patterns and
the desire to avoid Western thinking. For example, the patterns

>

of the zarka” in Shmueli's research (1968:63-68) are not mentioned
as characteristic of a particular mode, though they are, in fact,
found only in songs in the Dorian and Aeolian modes. On the other
hand, these patterns are not found in any of the songs of the
magam hagomemilt ['stand fast'l of Bayer (1968), or even in the
Mixolydian. Obviously, the concept of scale cannot be regarded
here - or in most other cases, for that matter - only from the
point of view of the combination of identical tetrachords. The
scale may be composed of different groupings of tetrachords, penta-
chords or trichords, conjunct or disjunct or both, as Smoira-Cohen
(1963:57) has already pointed out.

It is true that there are quite a number of Hebrew songs for
which scale cannot be readily determined, because of chromatic
alterations in the partial groupings of the song. For example, in
Amitai Ne'eman's Sir han—nccér ("The Song of Youth"), because of
its chromaticism, all the "minor" scales may be interpreted as
either Phrygian, Aeolian or Dorian (Ex.).

Another example is the song D8di zah we-adom ("My beloved is
fair and ruddy") by Emanuel Amiran (Ex. II) where the first part
comprises a major tetrachord and the continuation is either
Mixolydian or Dorian. The majority of Hebrew songs, however,
can be easily classified as far as scales are concerned.
Undoubtedly, the largest group is in the minor key and includes
many tunes of varying character, from which we have chosen
only those belonging to the Dorian mode, including tunes described
by Ravina as "anonymous" (1968: 71-78), i.e. 1lacking the sixth

degree, which makes it impossible to describe them as Dorian
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Musical Example No. I
v c : . g
Z3r han-no ar, composed in different scales of the minor modes:

Bars 1-6 - "Anonymous';
Bars T-8 - Phrygian;
Bars 9-12 - Doriang;

Bars 1L-=16 - Aeclian.
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(In fact, the above analysis is somewhat artificial and reflects
a Western way of thinking. An Oriental approach to the song would

treat the chromatic alterations as characteristic of certain

degrees of the scale.]
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Musical Example No. II
The song Dodi zah we-adom clearly begins in the major mode
but its continuation is not clear, It may be Dorian or Aeolian.

The song clearly ends in the Mixolydian mode.

DodI zah we-adom (E. Amiran) (1770y .¥) VWY DX 2T
£\ dlo Iy, \
e — = =
e/ ..'.J o [l *

8 9 @
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or Aeolian. There are many Israeli songs of this type. Tunes in
the Mixolydian mode were chosen because they are also quite

popular and closely resemble a "melody type". In contrast to the
Dorian and Mixolydian, we included a group of songs in the scale
called Hassidic,Ahava-Rabah or hedjazﬁ. Most of the songs in this
latter group relate to two traditions: the Jewish Eastern Eurnpean6a
and the local Arabic. These songs are accepted as "Israeli"

despite the reservations of the "purists”, and their important

place in the Israeli repertoire cannot be ignored.

The classification could have been made either following Orgad's
division, which attempts to reveal stylistic differences by
dividing the songs into two large groups entitled "European-
harmonic" and "Eastern-melodie" (n.d.: 11-12; 52-5k4); or Smoira-
Cohen's division, which is based on historical periods in the
development of the Hebrew song (1963). Other divisions of various
kinds are also possible. However, the division which we ultimate-
1y chose enabled us to examine, in addition to stylistic charac-
teristies, the place of the scale in the moulding of the melody
type, if such a place indeed exists.

For our control group, we chose at random a number of additional
songs from each group, and found that they did not basically alter
our findings. The repertoire that was subjected to close examina-
tion consisted of sixty songs popular among the Israeli public and
which in our opinion faithfully represent the Israeli repertoire.
The four groups that we chose to concentrate upon were: the Hedjaz,
the Dorian, the Mixolydian and the major. Confirmation that the
songs we selected do represent the typical Israelil repertoire lies
in the fact that most of them are included not only in the writ-
ings of Israeli musical researchers (see fn. 4) but are also among
the songs taught in schools and in various song books, and many

serve as folk dance musicT.



i

METHODS AND FINDINGS

The information gathered in order to define the style of the
Israeli song pertains to many subjects comprising individual
detalls, as well as their organization into large units. The
information obtained is based on two major methods of preparation
for computerization:

1) a numerical representation of the main notes of the tune, in
the order of their appearance;

2) a classification of the material in accordance with a prepared
questionnaire, consisting of 54 questions regarding the various
musical characteristics.,

The methods of preparation enabled the assessment of the musical
parameters as well as the relationship between them and above all

the meaning of the modal framework in the Israeli folk-song.

INFORMATION REGARDING STYLE THROUGH NUMERICAL
PRESENTATION OF THE NOTES OF A MELODY

Every song was described with the aid of a row of seventy-five
numerical configurations corresponding to the notes of the tune,
in the following manner: do - Ly re - 2; etc.8 By choosing a
fixed number of notes from each melody, it was possible to compare
them; if each of the tunes had been described by a different
number of notes, comparison would not have been possible. Although

no two tunes were equal in number of notes, it was necessary to



18 Methods and findings

express each of them with the same precise instructions: the last
note always appeared at the end of the row; the first, at the
beginning; those preceding the final note, before the end; those
following the starting note, immediately after the beginning, and
<o on. Short tunes are described as if they had no middle, i.e.,
the end of the tune is separated from its beginning, and the
middle of the row is represented by zeros. In this way, melodies
that are not equal in length can be compared by aligning the
endings, the beginnings, etc.

Each song was placed within a fixed framework of five phrases.
If the tune contained a greater number of phrases (a rare case), a
median phrase was removed from the description; and if there were
fewer than five, the middle of the row was represented by zeros.
Similarly, every phrase had a possibility range of five motifs,
treated according to the programme established for the phrases,
the absence of motifs being expressed by zeros. Each motif was
described by three numerical configurations. Where a motif was
composed of two notes only, it was described by three configura-
tions, the median being a zero. If the motif contained more than
three notes, the first number described the opening note, the last
number, the final note, and the middle number, the most emphasized
note situated between them. The choice of the most emphasized
median applied when there was no change in the melodic direction
of the motif. However, when there was a change of direction, the
middle number described the note upon which the melody changed
direction. When a number of changes occured in the melodic direc-
tion of the motif (very rare), the middle number described the
note on which the last change occurred. If the motif comprised
one note that was not repeated, it was described as follows: the
last configuration represents the number of the note, and the

first two configurations are zeros. To give an example of the
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method: the motif re mi fa sol la is described by numbers 2, L, 6
(which describe re fa la), while the motif re mi fa sol fa, by 2,
5, 4 (which describe re sol fa). Thus every phrase can be
described by fifteen configurations, representing five motifs,
each having three numbers, which deseribe the main nntesg. The
entire song can thus be described by a row of seventy-five confi-
gurations, i.e. 15 x 5. The song 061 ddd? (Ex.III) with its
numerical representation illustrates the coding system described
above. It should be recalled that this coding system, which is
able to answer only a limited but nevertheless important number of
questions, is supplemented by the questionnaire referred to pre-
viously.

From each row of configurations we can obtain, first of all,
the number of recurrences of notes in a given melody, and, by
means of simple addition, with the aid of the computer, in the
course of a few seconds, the total number of recurrences of the
notes in sets of melodies. The same information can be obtained
for notes in separate phrases, opening or concluding phrases, or
both. Some interesting facts emerged through this caleculation.

Figure 1 shows the total number of recurrences of notes in all
the songs which were examined in each of the four groupings. In
this diagram we see that the note sol occurs most frequently,
which to a certain extent recalls the importance of sol in magamat
scales, analogous to the role of mese in Greek musiclﬁ. This
phenomenon justifies the choice of name for the notes in transerib-
ing the melodies in the four chosen groupings: the major key based
on do, with the "dominant" sol; the Dorian based on re with sol
as the main central note; the Mixolydian with the "tuba" sol,
which frequently serves as a finalis; and the hedjaz with the
central notes re and sol functioning as the extreme notes of the

hedjaz tetrachord.
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Musical Example No. III

The song Q61 dédi by S. Levi, represented in a row of seventy-

five numbers suited to the M.S.A. systemn.

a. The song divided into phrases

PS==_s==_=—==_==_===
> v v vgv v * . @

Phrase No. 1 (places 1-15)
Phrase No. 2: repetition (places 16-30)

e e

e s e w

Phrase No. 4 (places 46-60)

W W —y -

Phrase No. 5 (places 61-T75)

b. The song presented in numbers
Since the song comprises four phrases only, places 31-45
reserved for phrase No. 3 will be represented by zeros in the
following manner:
Phrase No. 1 212 212 000 253 k402
2 212 212 000 253 LO2
3 000 000 000 000 000
Phrase No. 4 266 552 000 353 406
Phrase No. 5 266 552 000 353 402

Phrase No.

Phrase No.
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Fig. 1 Summary of the frequency of occurrence of notes for all

melodies of the combined modal groupings.
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Figure 2 comprises two groups of summations, made for each one
of the four groupings examined: A = the major; B = the Mixolydian;
C = the Dorian; and D = the hedjaz. The solid columns give the
total recurrences of notes in percentage for complete melodies,
while the stripped columns indicate the total recurrences of notes
in opening and concluding phrases only. It is easy to see that
there is no real difference between the curve of one group and
that of the other. In other words, the opening and concluding
phrases represent a quite reliasble statistical presentation of the
total recurrence of notes in the entire tune. We see that each
mode is characterized by its own specific note recurrence diagram,
Figure 3 shows the breakdown of note recurrences with the opening
and concluding phrases given separately. Despite the similarity
of these summations with those of the entire tune, there is a
difference between the recurrence of notes in the opening phrase
and those in the concluding phrase. For example, in the Dorian
songs, the recurrence of re is predominant in the first phrase,
whereas the recurrence of sol and la in the concluding phrases 1is
almost equal to that of re , even though some tunes in the Dorian
mode begin with higher notes. The column on the far left, marked
"o". indicates the number of motifs that contain two notes only.
These zeros arise from the registration system mentioned above, in
which the middle number received the value of zero when the motif
contained only two notes. This information was obtained as a by-
product of the summations on note recurrences; and although it is
not directly concerned with this aspect, it is an interesting
addition to the characterization of the modes. For example, the
zero column is longest in the major key songs, because of the
greater number of two-note motifs, most of which are built on 3rds.
Thus, one of the conditions that we would have had to dictate to

the computer if we had wanted to compose a tune typifying any one
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Fig. 2 Summary of the frequency of occurrence of notes in each of

the four modal groupings.
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Fig. 3

Summary of the frequency of occurrence of notes in:

(a) the opening phrases; (b) the closing phrases.
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of the four groupings would have been the characteristic statisti-
cal presentation given abmvell

So far we have discussed the statistical summations of the
notes, without reference to their location in the melody. Of
course, one cannot consider any music without taking into account
the dimension of time, so that the "before" and "after" are of
importance. Actually the importance of the "before" and "after",
i.e. the order of the notes on a time axis, is not self-evident.
The importance of the time sequence reached its peak in the
musical expression of the Western world, particularly in "classi-
cal" tonal music based on the major and minor scales and on
functional harmony. In Western music of other periods and especial-
ly in non-Western music, the importance of temporal order is
considerably less. For example, in Oriental music the logic of
organization is different. The mosaic principle dominates, i.e., a
fairly free combination of events where the order can changelg.

In our case it is interesting to see whether there is any
regularity in the occurrence of preceding or subsequent notes. For
example, in the Dorian mode, are all notes likely to appear after
re, or only some of them? What is their frequency of oeccurrence?
Or, which notes is re likely to follow? The same question can be
posed regarding triplets (i.e. groups of three notes). For
example, which notes are likely to appear after the re-mi pair,
and which will precede it? One could go on until all the possibi-
lities have been exhausted. Let us keep in mind that the number
Oof possible pairs is eighty-one, and that there are 729 possibili-
ties for triplets, while the number of arrangements for groups of
ten notes runs into millions!

The summations we reached, with the aid of the computer, concern
only the pairs and triplets that characterize each of the modes.

In this report we shall give the summations of pairs only, and
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attempt to show how these summations taken alone can contribute
toward characterizing a given mode.

Figure L4 gives the summation in percentages of the frequency of
sccurrence of notes which precede or follow each of the notes of
the scale, in each of the modes studied. In Figure LA, the notes
of the tunes in the major mode preceding do, re, etc. are indicated
on the right. Figure LB contains the same information for the
Mixolydian tunes, Figure 4C for the Dorian tunes, and Figure LD
for the hedjaz tunes. A closer lock at each diagram will, general-
1y, reveal their marked symmetry. There is ne great difference
between the columns on the left and on the right, i.e., there is
not much difference in the frequency of occurrence for notes pre-
ceding or following a certain note. Of course, there are excep-
tions, such as in the Mixolydian tunes of Diagram LB, where mi
usually precedes re, while do usually follows re. On the other
hand, there are considerable differences in the diagrams depicting
the various notes in each group. For example, in the same Mixo-
lydian tunes, almost all the notes appear before and after sol
(with the exception of re), while the notes that appear before and
after other notes are very limited. The main distinction is found
by comparing the four modal groupings, whose broad and typical
profile clearly distinguishes one mode from the other, particular-
1y with regard to the relationship indicated in Figure L,

Although we did not find great differences between the "pefore"
and "after" notes in the course of examining neighbouring notes
or pairs of notes, we did find differences in our examination of
triplets, i.e. pairs of notes that precede and pairs that follow
each of the notes in the scale. In the summation of triplet
groupings, the "allowed" and "forbidden" were more conspicuous,
e.g. in the Dorian, after the melodic interval re-la the sol will

almost always appear; the re, either higher or lower, sometimes;



Fig. 4a Summary of the frequency of occurrence of: (a) the notes
preceding and (b) the notes following each of the scale
notes in the major melodies. The scale notes are given in
the center of the figure. The so0lid circles emphasize the
identification of notes which precede and follow the

corresponding scale notes.
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Fig. Lb Same as Fig. ba, but for Mixolydian melodies.

B Mixolydian
Preceding tones succeediny tones
r L]

[ RN £ L

—! T 22 ()
] [l el - _doO o r1r1lth]H

|55 — [ H I_l___'_ Sl =2 H - ‘ P =,

= | .:11{w [ 2 la B rwr—1{w | cmt 3 []

i ﬂ H __SOlJ_i

1111 |

—

e

Lipiae o phnl
WHT ‘:—1 £ *rni_} imﬂﬂﬁ
BERNIE A e B
i .

F]r1 _*dcjz ﬂ F‘(}.

fa s=ol ba si do re ga re mi

ta sol la



Fig. bc Same as Fig. Lba, but for Dorian melodies.
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Fig. 4d Same as Fig. 4a, but for Hedjaz melodies.
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but the fa never. In contrast, in the hedjaz, after re-la, the
sol will not appear; the fa almost always and si-bemol sometimes.
We found that the behaviour of the "before" and "after" is
dictated by typical statistical distributions.

In addition to the summation of the pairs and triplets we made
a general summation of the order of notes in the first and last
phrases. The number of possible arrangements of notes, for the
first and last phrases slone, extends into millions, Therefore,
it is obvious that a comparison of the songs from the point of
view of temporal progression is possible only with the aid of the
computer; but the operation is so complicated that a special
programme must be developed to answer these specific needs. It is
clear, however, that a comparison of the tunes from the point of
view of note sequence, would permit a classification into similar
groupings in accordance with this criterion. It would also be
interesting to know of the relationship with groups representing
other kinds of criteria.

The method we have employed is called Multidimensional Scalogram
Analysis (M.S.A.). It was developed by Guttman and Lingoes, for
the purpose of comparing and characterizing groups in which the
sequence between the components is important (Guttman 19L1;
Lingoes 1966: T6-T78 and 1968: 61-94).

We shall not describe in detail the complicated principles of
the M.5.A. system. It is sufficient to remark that the system is
expressed in diagram form by compiling various rows of events
according to their similarity in temporal sequences., In our case,
each row of events represents an individual tune, and groups of
rows represent the similarity of their order of notes. The com-
pilation, according to similarity, can be represented diagrama-
tically in two or more dimensions. In our work we have used two

dimensions only for a description of the affinity among the tunes.
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First, we compared all the tunes and came up with a distribution
of dots representing the tunes which were collected according to
affinity of note sequence. We found four concentrations of dots
corresponding to the four modes. The existence of this affinity
between the concentrations, and their overlappings is indeed
interesting. Secondly, we made a separate examination of each
mode, comparing the variocus tunes within it. In the present
research, comparison among the tunes was based on a choice of
twenty-eight no®es from each tune; fourteen for the opening and
fourteen for the closing phrase. In other words, twenty-eight
events (or notes) to designate the total melody. Considering the
millions of possible arrangements, twenty-eight is a very large
number. It .should be kept in mind that it was dictated by the
system used.

As a result of this examination, a comprehensive distribution
of dots, indicating affinity among the tunes, was obtained. In
addition, twenty-eight individual distributions were obtained,
corresponding to the twenty-eight events. Each distribution indi-
cates which note appeared in each of the events in the tunes, e.g.
in the first distribution, the opening notes of each tune are
given; in the last distribution all the final notes; in distribu-
tion No. 14 - all the notes on which the first phrase ends, etec.
From the multitude of interesting distributions we chose one
example - Figure 5, which describes comprehensively the affinity
between all the tunes in the Mixolydian mode. In this figure we
can distinguish among three concentrations: every dot in the
distribution represents a specific melody and is indicated by a
number, so that one can identify which melody is represented by
which dot. The list under Figure 5 indicates the names of the
songs from the three collections indicated by . - 0 or o
without stating which song belongs to which designated symbol.
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Fig. 5 An M.S.A. comparison between the Mixolydian tunes according
to their similarity in the time order of their notes. Fach
cirele in the diagram represents one tune.
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The collections, of course, resulted from the calculations made by
the computer. A cursory survey will show that the lower-right
collection, indicated by ‘:’ is charscterized by melody curves
which begin and end on sol, whereas the lower-left collection;
indicated by . is characterized by varying melodic curves, which
begin and end on do. 1In the upper collection, marked O s the
curves show resemblances to those of the collection of the lower-
right as well as to those of the lower-left. Without going into
the significance of the calculation, which seems to us of extra-
ordinary interest even with regard to the material known to us,
let slone unknown material, we can only point out the importance
of order, not only of notes, which was discussed here, but also of

other events.

INFORMATION REGARDING STYLE ON THE BASIS OF
PRE-DETERMINED QUESTIONS

We mentioned earlier that each tune was subjected to a large
number of questions. In our case, the Hebrew song derived from
written sources, where there are no problems regarding variation
in performance nor questions relating to the text underl&ylS, the
song had to answer fifty-four questions, each having nine possible
answers. Generally, the questions were concerned with the follow-
ing subjects: ambitus and tessitura; structure and form; number of
sub-tunes within a given melody, their exact or varied repetitions
and interrelationships; intervals, their frequency and location in
the melody, and the appearance of the triad; pivotal tones, their
number and hierarchy of importance, their tasks in the melody and
their relationships to other tones (tones of repose and recitation

tones); final tones (finalis); motifs that make up the melody,
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their number, their characteristic intervals and their location in
the melody, either at the opening, middle or conclusion, or
various combinations of these; type of combinations between the
motifs, and the detail of concluding and opening motifs; the
various phenomena of the sequence. The subjects connected with
the temporal factors comprise: number of measures in the melody;
number of notes to the measure - maximum and minimum and the
difference between them; the different meters; existence of up-

beat; appearance of various rhythmic formulae; number of different

time values; existence of long notes and their loecation in the
melody and the relationship between the long and short notes. The
full questionnaire is given in the Appendix.

We obtained answers divisible into three sections: a: informa-
tion regarding each of the sets of musical components known to us,
e.g. everything connected with the rhythmical organization, the
structure, and the motific material in each song group. b: infor-
mation regarding relationship and interrelationship among the
parameters, if any. For instance, does the greater number of sub-
tunes in the song necessarily indicate a greater number of motifs?
Is the number of different temporal values in the song related to
the difference between the maximum number of notes per measure
and minimum number of notes per measure, etc.? ¢: information on
what is or is not specific to each of the modes, i.e. those
characteristics that are only peculiar to the songs of a certain
mode, and characteristies that are common to two modes only, while
the other two display a different common characteristic. Similarly,
it is possible to find characteristics common to three modes, as
well as to all four. Obviously, in the last case those character-
isties in which there is no modal singularity are indicated.

We shall refrain from detailing all the results of this examina-

tion; however, we will cite a few examples from each of the three
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sections of information, in order to demonstrate some of the

results which could not have been obtained so reliably without the

computer.

1. Examples from musical parameters

An examination of all the intervals revealed that various
ascending or descending 3rds were present in evefy tune, irrespec-
tive of the mode, though their location was confined to the modal
characteristics. In the major or the hedjaz we found the 3rds
distributed throughout, in the opening, in the middle and between
the phrases. In the Dorian and Mixolydian tunes, the 3rds appear
almost uniquely in the middle of the phrase, but not at the
beginning or between phrases. On the other hand, the modes differ
as far as lLths are concerned, with particular regard to frequency
and location. In this respect there is also a divislion between
major and the hedjaz, as compared to the Dorian and Mixolydian.

An examination of syncopation reveals that it is found mainly in
the Mixolydian mode, but not at all in the major. Of course,

there are several kinds of syncopation. The number of their
occurrences may be low (only once in a short tune of about ten
measures - or twice in a longer tune) or high and of great signifi-
cance. We have classified the occurrences of syncopation in
hierarchical order, according to frequency: 1) A low number of
one kind only, e.g. HJ » ; 2) A high number of one kind; 3) A
low number of various kinds, e.g. dd. 3 FTI ete.; 4) A high
number of various kinds.

The results of our .examination were as follows: In the major,
there was no syncopation; in the Dorian, 57% of the songs had no
syncopation, while of the others, 29% cﬁntained type 1, and 14%
type 2. In the hedjaz, 63% had no syncopation, 19%Z had type 1,
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16% type 2, 6% type 3 and 6% type L4; in other words, many syncopa-
tions of various types. The Mixolydian was the richest in syncopa-
tion, 67% (remembering that the "Horas" in the minor scale, which
are rich in syncopation, were excluded).

It should be pointed out that characteristics in general are not
defined in total percentages of one hundred percent. While
theoretical concepts are generally defined in an absolute manner,
in practice their full representation is rarely found. There is g
kind of distribution in the appearance of each of the character-
istics. The measure of distribution can be large or small, and in
accordance with this, the characteristics are more or less deter-
mined. It is possible that the measure of distribution may be of
significance to this or other kinds of music.

As for the percentages given above, we are aware of the fact
that their meaning is not immediately comprehensible. The number
of percentages, of course, are checked for their statistical
significance.

Comparisons between the modes can be made by numerical quanti-
ties and by distribution, expressing their characteristics. For
example, our investigation of syncopation revealed that it occurred
in a greater percentage of songs in the Dorian mode, but only as
types 1 and 2; in the hedjaz the percentage was smaller, but it
included all four types. One could say that the majority of the
musical parameters are more clearly defined in the Dorian than in
the hedjaz mode, whose characteristics are widely distributed,
representing a measure of greater freedom in the use of the musical
parameters. This is characteristic for Oriental music. It follows,
therefore, that the computer confirmed the phenomena which one
would have expected to find in the hedjaz melodies because of
their Oriental origin. We give below a number of diagrams which
render summations of the musical characteristics. Figure 6

illustrates the appearance of various intervallic motifs, motifs
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of 2nds, 3rds, etc. This figure is divided into four sections, of
which No. 1 (the upper) represents the appearance of the motifs of
2nds; No. 2 - of 3rds; No. 3 - of 4ths and No. 4 - of 5ths. Each
of the four kinds of motifs may or may not appear in a certain
tune, built either on one note only or on several notes. For
example, 1n a certain song there might occur two kinds of motifs
of 2nds, e.g. do-re and fa-sol. A description of this is found in
the horizontal line that indicates the number of different notes
in which the motif of a specific interval appears. This number
can also be "zero", i.e. no motifs of this type appear. As far as
the >th 1s concerned, the significance of the line is different,
because the motif of the 5th insofar as it appears, is generally
not built on different notes. Still, it is interesting to know
whether the motif appears as a complete pentachord or as a combina-
tion of trichords. A further distinection made in this diagram
concerns the different modes, each represented by a typical model.
In this way, one can easily identify the modes and. compare them
a8 well as the motif types. It becomes clear from these diagrams
that the motif of the 5th is found mainly in the hedjaz and ma.jor
modes, where in the majority of cases it can be broken down into
combinations of trichords. This occurs in 40% of the tunes in the
major mode. In only 20% the motif of the 5th is found as a penta-
chord, and in the remaining 20% as pentachord and trichord to-
gether. In contrast, 50% of the Dorian songs do not have the
motif of the 5th, and the other tunes have the pentachord. Motifs
of 2nds are found in larger quantities in the Dorian and in smaller
quantities in the Mixolydian modes.

Figures T and 8 illustrate the density of notes in time. Figure
T illustrates the question of the temporal distribution of notes
in two ways: 1) by the number of different time values in the

melody (Fig. Ta) and 2) by the relationship between the longest
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and the shortest notes in each of the melodies, except in cases
where the last note, being the only long note in the tune, is not
taken into account. These summations, like others not listed here,
are important in clarifying the significance of the above factors
and the degree of their influence in the moulding of the musical
style. In Figure Ta we see that the songs in the major mode are
exceptional in comparison with the songs o1 the other three modes,
in that they have the lowest quantity of time values. About 60%
of the melodies are composed of a combination of notes of three
time values, and 20% of only two. The other three modes resemble
each other in the distribution of the quantity of different time
values, the most frequent quantity being 4, and the maximum 6.
From Figure Tb, it appears that the hedjaz tunes are exceptional,
in that the ratio of the longest note to the shortest is higher
+han in the other modes. The ratio is lowest in the major.
Separate examinations of the longest and shortest notes do not give
us any information about the relationships between the short and
long notes. In Figure 8, the minimum number of notes in each
measure is designated in the blank columns; the maximum, in the
solid columns. These maximal and minimal designations are given
for the tunes in each of the four modes. The difference between
the meximum and minimum numbers in each song is given in the lined
columns. In contrast to Figure T, where a clear distinction
became apparent concerning the relationship of the modes to the
examined musical parameters, in Figure 8 the difference between
the modes is not striking. The smallest difference between the
maximuim and minimum is in the major, and the greatest is in the
hedjaz. The greatest distribution of this characteristic is also
found in the hedjaz. We are thus able to present all the musical
parameters whose manner of appearance in the various modes was

summarized in exact numbers. Some of the summations are of signi-
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ficance in regard to the modes, while summations not correlated
with modes can give us much information about the general charac-

teristics of the entire corpus of songs.

2. The connection between parameters

Another important aspect in the understanding of the musical
parameters and their contribution to the composition is the exami-
nation of the relationships between the various parameters. From
such an examination we may discover the dependence or independence

of certain-parameters and the degree to which one influences the

other. For example, the reply to the questlion regarding the
relationship between motifs of 3rds and motifs of Z2nds is: in the
major and the Mixolydian, there is no relationship, whereas in the
Dorian and the hedjaz, an increase of one brings about an increase
of the other. From & number of such investigations, an interesting
picture developed regarding the melcodies in the Dorian meode, in
which the smallest and typical motif, the dichord, serves as a
nucleus, so that every other motif is composed of the dichord plus
the complementary motif. This means that the trichord is composed
of two dichords; the tetrachord of a trichord plus a dichord; the
pentachord of a tetrachord plus a dichord. While this answer
agrees with the hypothesis that could have been formulated from
the beginning, as regards the Dorian mode, on the other hand the
answer to the guestion on the relationship between the pair of
parameters, i.e., the difference between the maximum and minimum
of notes in the measures (as indicated in Figure 7b) and the number
of time values (Figure 8) in the tune is surprising. It was hoped
that a direct link would be found, but there was in fact no
relationship between the two, although taken separately each has

an important significance in relation to the mode.
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46 Methods and findings

The meaning of the existence of a link between pairs of musical
parameters in the tunes of a particular mode is that the behaviour
of one parameter dictates the behaviour of the other in each of
these tunes. That is to say, when such a link does exist, one may
become familiar with one of the parameters as a result of knowing
about its link to another. The relationship is determined statis-
tically, so that it is possible that it exists only with regard to
part of the tunes, either a small part - under 30% - or a large -
above T5% Accordingly, it can be said that the link exists on a
smaller or larger scale in the same mode. There can be various

types of relationships because of essential differences in the

parameters and because of the number of possibilities in which
every parameter may appear. A lack of relationship occurs when
one parameter is fixed - as far as a group of tunes is concerned -
and the other is not, and also, when both of them change indepen-
dently of each other. Sometimes it is difficult to define the
relationship or lack of relationship, and this results in a some-
what unclear situation. There may be special cases of a relation-
ship between parameters that are quantitatively expressed (e.g. by
their range, number of motifs, etc.): 1) when change in one para-
meter brings about a change in the same direction in the other -
in this case the relationship is called a "co-relation”; 2) when
the direction of change of one is opposed to the change in direc-
tion of the other, then the relationship is called "contra-
relation”". A partial summation of dependency or lack of dependen-
cy between some of the parameters is given in Table No. 1. This
table can also provide information about the nature of the mode.
The possibly significant relationship between the various dependen-
cies may also be examined. An examination of this type raises

other questions that require separate discussion.
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3. The significance of mode

In discussing the modes of the Hebrew song, we have chosen the
melodies in the major as our basis of comparison. From the
summations and the cross-relationships, it was found that the major
tunes are differentiated from the others by the following charac-
teristics: the finalis always functions as the lowest pivotal tone;
the degree of separation between the motifs is the greatest; non-
conformity to the symmetrical form is minimal; the maximum number
of notes to the measure is the smallest, as is also the difference
between the maximum and the minimum number of notes; the number of
different time values is the smallest, as is the relationship
between the longest note and the shortest; a note longer than four
beats is found only at the end of the song; syncopation is not
found; and the upbeat is the most prevalent. The number of
measures is characteristic; the sub-tones do not serve as a basis
for variations; and the formal division is typical. From this
characterization we may deduce that the ideal tune in the major
mode is symmetrical and balanced - an ideal much less typical of
tunes in the other modes. The major mode tunes have characteris-
tics in common with the hedjaz tunes, although the latter are
completely different from the major in other ways. The common
characteristics result from the implication of harmony both in the
major and hedjaz, although the implication is different. In these
modes, the triad appears in various ways, whereas in others it is
not found at all. The motif of the 5th appears either in complete
or broken form. The interval of the 3rd may appear anywhere,
though in the Mixolydian and the Dorian the interval of the 3rd
will appear mainly within the phrase, not at the beginning or
between phrases. The frequency of the Lth in the major is equal
to that in the hedjaz. The only meters used in both are 2/3 or
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6/8, although the formal division of the hedjaz tunes is very
different to those of the major.

The characteristics peculiar only to the Dorian are: notes of
repose can be only pivotal tones; there are many motifs of the 2Znd;
the motif of the 5th is complete, and when it appears in broken
form it is broken into a tetrachord and a dichord; at the opening
there is never an interval greater than a 2nd. The Dorian tunes
are the only ones for which we found a meter other than the duple
and the compound 6/8 - the latter, incidentally, being completely
absent. Their rhythmic patterns are clear and repetitious. Taking
the M.S.A. findings into consideration, with regard toc the rhythmic

patterns the principle of the Dorian tune can be called additive,
e.g. 2/8 + 2/8 + 3/8. 1In this case also we have referred to the

characteristics specific to the Dorian; though we are aware that
it displays other characteristics that are common to the other
modes.

In this way, we find that each mode is unique and also has
relationships with other modes. TFor example, the major and the
hedjaz have a number of common characteristies; the Dorian and the
hedjaz have other characteristics in common.

There is a marked difference between the Mixolydian and Dorian
modes in contrast to the major and hedjaz taken together and
separately. The Mixolydian mode has much in common with the major,
and yet it is also unique in itself. Partial summations of the
characteristics peculiar to each mode and characteristics held in
common by each mode are given in Table 2, where three types of
information are provided: a) each mode is compared to the remain-
ing three; b) pairs of modes are compared to each other; and c)
all the modes are compared together; in other words, all the songs

that were examined.
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All of these together give rise to interesting interpretations,
both regarding the specificity and the interrelationships of the
modes. Thus the modal framework was found to be highly defined in
an interesting manner, reaffirming the concept "melody types" in
relation to a good part of the Israeli folk-songs. These "melody-
types", among other things, are marked by an Israeli stamp. How-
ever, we like to reiterate that our examination did not include
the totality of the Israeli folk-songs:; some of them can clearly
be said to be less defined as "melody types". Nonetheless the

fact that this is the case for large and important groups of songs

1s interesting.
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Methods and findings

C. Characteristics common to all four modes:

0

Similar distribution in the number of different tumes in the

3ifferent melodies in each of the modes (1).

Existence of several ascending and descending 3rds in half

of the melodies (9).

The cadential motif contains an interval bigger than the 2nd

and in another direction (36).

The degree of melismatic quality between 5-207% (46).

No relation between the pairs of parameters:

a) Difference between maximum and minimum number of notes in
a measure (45);

b) Number of different time values in the melody (51).

Existence of co-relation between the following pairs of

parameters:

a) Difference between maximum and minimum number of notes in
a measure (L5);

b) Proportion between the longest and the shortest note in
the melody (52).



NOTES, REFERENCES, APPENDICES, ETC.

NOTES

Farly summaries of musical research with the aid of the

computer were given by Erikson (1968) and Cohen/Katz (1972).

A number of studies have already shown promising results
utilizing the computer; see for example Selleck/Bekerman (19
(1965) and the bibliographies in Computers and Humanities
(Queens, New York).

To mention but a few of the works that have dealt with what

is called the Israeli song, excluding the various sub-ethnic
musical traditions: Ben-Zion Orgad (no date); Bathja Bayer
(1968); Menashe Ravina (1968); Herzl Shmueli (1968; 1971);
Michal Smoira (1963). Shmueli's book on the Israeli folk-song
(1971), which is the most comprehensive one hitherto, appeared
after our present work was done. However, the problems dealt

with in our study were not represented in his book.

We have already investigated both intonation and variation in
performance as observed in the local Arabic as well as in
various Jewish ethnic traditions. After the completion of
similar research among various sub-ethnic groups, it will be
possible to arrive at what we hope will be a common basis for
research on the new Israeli and the traditional ethnic song,
which will enable us to define the characteristics of each
style, as well as to determine stylistie differences and

gsimilarities.

The zarka is one of the cantillation signs, the contour of
which resembles the turn ( & ). This contour appears

frequently in Israeli folk-song.
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6a.

Notes

Characteristic to the scales of each "mode" (or magam or
shtaiger) is the tetrachord called hedjaz, whose characteristic
intervals comprise 1/2, 1 1/2 and 1/2 tones. This tetrachord

forms the lower half of the scale.

The bulk of songs in the minor scale, comprising a good part
of the "Horas" and many other kinds of songs, were not in-
cluded in our examination because we preferred to concentrate
on the more modally defined and indigenous nature, though some

of them were incorporated in the Dorian group.

See the list of songs for dances in Kadman (1969: 82-83; 89-
91) and in the book on Solf&ge Instruction by Miriam Gross
Levin (1953).

The note designations and their numerical configuration offer
innumerable possibilities when subjected to wvarious criteria.
Tn music which is transmitted orally, the division into modes
is not clear. Fach system of notation has its advantages and
disadvantages. Fach emphasizes some things while ignoring
others. The system in which all the concluding tones (finalis)
are designated by the same note, emphasizes intonation while
neglecting scalar relationships. On the other hand, a system
which emphasizes absolute pitch overlooks the fact that
absolute pitch is less absolute than supposed, at least in
narrow range. As a matter of fact in most repertoires it is
even not fixed in ranges exceeding the 3rd.

While other systems exist, we have attempted to fix on a system
that would best suit our needs. It should be remembered that
in general our system is accompanied by graphical melody
representations obtained with the aid of a melograph, which
supplements the information about exact intonation. In

addition to the graph, we examined absolute pitch and its
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changes in repeated renditions of songs by the same and by
different informants. However, in our examination of notated
Israeli folk-song melodies, the problems connected with actual
performance did not concern us. We organized the notated
melodies of the four chosen modes so that the interrelation-
ship among them would be emphasized by the recitation tone
typical to all of them. If we designate this reciting tone as
sol, then the finalis of the Dorian and hedjaz would be re:
that of the Mixolydian and MajJor do, even though their scales

are different.

Selection of the main notes for the representation of the song
was not done by the computer (in many cases, the main notes

represent all the notes, so that there are no additional notes).

It should be mentioned that the choice of the names of the
notes in the scales of the magamat was determined mainly in
accordance with a fixed tone which is equivalent to our sol,
one that generally serves as a note of repose or reciting tone.
The task of the sol is parallel to that of the la in Greek
music, the mese, i.e. the middle note of the Greater Perfect

System, from which the Greek scales are derived.

From the above, it might be supposed possible to confirm the
truth of the findings of the examination carried out with the
aid of a computer by the opposite procedure, i.e. feeding the
results into the computer in order to get a "typical" melody.
However, this is not a simple matter, since, to begin with, we
did not address ourselves to all possible factors, musical and
non-musical, that enter into the making of a melody; moreover,
Tactors generally remain that have not been considered or
properly defined. For a discussion of these problems see Bar-

Hillel (1960: 160-161), in which he discusses the problem of
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12.

13'

Notes

translations with the aid of the computer. The simpler the
style of a certain repertoire, the greater the degree of
accuracy or faithfulness to the style in the "creations" of
the computer. Possibly the degree of faithfulness of the
computer "creation" may indicate the degree of complexity of
the style.

This principle is found also in contemporary music, and in
planning their works, many composers make conscious use of

the time axis turned in various directions - forwards, back-
wards, upwards, and downwards. See for example the article on
Stravinsky by Edward T. Cone (1968).

In music which is based upon improvization, as is in fact the
greater part of the music of the area, the improvization
applies equally to the texts, and it is difficult to separate
the two. The two are so closely related to each other that
many of the performers are unaware of the independent existence
of each. In the Israeli song, on the other hand, the texts

are written out and are fixed, and may exist independently of

the music.
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FIGURE CAPTIONS

Summary of the frequency of occurrence of notes for all
melodies of the combined modal groupings.

Summary of the frequency of occurrence of notes in each
of the four modal groupings.

A summary of the frequency of occurrence of notes in:
a) the opening phrases;
b) the closing phrases.

Supmary of the frequency of occurrence of:

a) the notes preceding and b) the notes following each of
the scale notes in the major melodies. The scale notes
are given in the center of the figure. The solid circles
emphasize the identification of notes which precede and
follow with the corresponding scale notes.

Same as Fig. La but for Mixolydian melodies.
Same as Fig. ba but for Dorian melodies.
Same as Fig. ba but for Hedjaz melodies.

An M.5.A. comparison between the Mixolydian tunes accord-
ing to their similarity in the time order of their notes.
Fach circle in the diagram represents one tune.

Summary of the different motifs in each of the four modes
built upon a) dichords; b) trichords; c) tetrachords;
d) pentachords.

Number of different time wvalues and their appearance in
the four modes.

Density and distribution of notes in the measures accord-

ing to:

a) the maximal and minimal numbers of notes in a measure
in each of the tunes of the four modal groupings;

b) the difference between the maximal and minimal numbers.
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AFFENDIX I
QUESTIONNAIRE ON THE ISRAELI SONG, CODIFIED FOR THE COMPUTER

Fach question has a number of possible answers - designated in the numerator.
Fach number in the denominator under each possible answer represents the

computer code number of the answer.

Formal structure of the melody

1. Number of tunes in the song:
a) clearly defined tunes*:

one two three four
1 2 3 y

b)inot all the tunes are clearly defined; possible variation or prolonga-
tion will be designated by +

one + two + three + four + more than four

E———

2 6 T 8 9

2. Bub-division of the tunes:

divided into two divided divided into two
not divisible different parts into a,a' equal parts
1 2 3
combination divided and other
of 2 % 3 2 4 4 3 ol e e not divisible divisions
5 6 T TR 9 0

2a. Other divisions of the tunes:

combination of combination of combination of

division only 1 +2 (from 1 + 3 (from 1 + 4 (from
into three question 2) question 2) question 2)
1 2 3 4
combination of 1 1
(from question 2) not clear none
5 & g

3. Existence of variations of the tunes:
a) only for one tune:

minor variations "oreative" variations
1 2

b) for several of the tunes:

- - - ‘ " " Ll L
minor variations "oreative" variations non-existent

3 L 9

* tune = part of the song which can stand as a self-sufficient entity.
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The location of common elements between the tunes:

at the in the at the combination
beginning middle end of 1 + & AR R L.+ 3 L gy
1 2 3 L 5 é T
5 5 no elements in common the melody consists of one tune only
9 0

Extent and character of the common elements in the tunes:

a) consists of one motif only:

without in 1 + appearance at 2 + appearance at a
change variation a different "level" different "level”
1 2 3 L
b) consists of more than one motif:
without in 1 + 2 + no elements only one
change variation "evel* Mlevel" in common tune exists
5 6 T 8 9 0

Location and number of elements in common in the different tunes and in the
melody as a whole:

a) the location includes the end of the melody with:

only one common One common between more a number of common
element between element to than three elements between a
two tunes three tunes tunes number of tunes
1 2 3 L
no elements in common only one tune exists
9 0

T. Immediate and exact repetition of sections (each seection includes a

minimum of one tune):

at the in the at the combination
beginning middle end of 1 + 2 1+ 3 2 + 3
1 2 3 L 5 6
1+ 2+ 3 no repetition only one tune exists
T 9 0

8. Repetition, but not immediate:
a) of one section, which is the

opening section opening section middle section middle section
(or a') appearing (or a') appearing appearing again appearing again
also in the middle alsoc at the end in the middle at the end

1 2 3 L

b) of a number of sections:

combination
of 1 + 3 1+4 2+3 no repetition only one tune exists
5 6 T 9 0

* level = transposition, real or tonal.
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A, Intervals

Appendix I

The musical parameters

9. Type of 3rds:

10

d B

12,

13.

1k,

cne ascend- one descend- one ascending several ascend-
ing only ing only and descending ing nnli
1 2 3
several descend- several 3rds,
ing only ascending and descending none
5 6 9
Location of 3rds:
between combination
opening internal phrases of 1 + .2 143 2+ 3
1 2 3 L 5 6
1 +2 4+ 3 also at the end no place
(] g8 9
Type of Lths:
one ascend- one descend- one ascending several ascend-
ing only ing only and descending ing only
1 2 3 L
several descend- several, ascending
ing only and descending none
> g
Location of Ubths:
between combination
opening internal phrases of 1 + 2 + 3 2 + 3
T 2 3 l 5 6
1 +2 + 3 salso at the end no place
T 8 9
Ascending 5ths - location:
between combination
opening internal phrases of 1 + 2 1 + 3 2+ 3
i 2 3 L 5 6
1 + 2+ 3 slso at the end no Elace
T 9
Special cases of intervals:
descending 5th internal descending 5th ascending 6th
in the opening descending 5th between phrases and Tth
1 2 3 L
descending ascending and combination of other
6th and Tth descending octave different 5ths cﬂmbigatiﬂns
2 T

none

9



15.

16.

1 5

18.
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Pivotal notes (P.N.) and relationship of other notes to P.N.

Number of tones in the melody:

one two two L three three 4 four five not clear
i 2 3 n 5] & T 9

Ambitus between the two mairn pivotal notes:

unison 2nd 3rd Lth 5th not clearly defined

1 2 3 A = 9

The general ambitus of the pivotal notes:

unison 2nd 3rd Lth 5th 6th Tth and octave

1 > 3 g : 6 T

more than an octave not clear

8 9

Number of recitation tones:

one WO - « » ¢Done
1 2 )

19, Location of recitation tones in relation to P.N. - in the case of one

20,

i 4

22.

recitation tone only:

identical 8 2nd above or at any other interwval nc recitation
to P.N. below the P.N. from the P.N. tones
il 2 3 9

Location of recitation tones in relation to P.N. - in the case of two

recitation tones:

one of them iden- removed one 2nd and other combination
tical to P.N. one 3rd from P.N. intervals of 1 + 2
1 2 3 L
2 + 3 1+ 3 l+ 2+ 3 not clear none
5 6 T 8 9
Internal cadential tones:
identical a 2nd at any other identical identical +
to P.N. from P.N. interval + 2nd other interval
1 2 3 L 5
end + identical + no internal
interval 2nd + interval not clear cadential tones
T 8 9
Finalis:
identical to identieal to identical to adjacent below
the lowest P.N. the highest P.N. another P.N. the lowest P.N.
1 2 3 I

adjacent above
the highest P.N. other cases not clear

5 6 9
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C. Musical motifs

El. Number of important motifs

23, Total number of different motifs in the melody:

one two three four up to four, not clear up to seven
1 2 3 4 5
up to ten up to fifteen more not clear
T 8 9 0

ol . The number of different 2nds in motifs built on dichords:

a) one motif for each second:

one 2nd two three four or more
1 2 3 L

b) more than one motif for each 2nd:

one Znd two three four none not clear
2 6 & 8 g o

25, The number of different 3rds in motifs built on trichords:

a) one motif for each 3rd:

one 3rd two three four
5 2 3 L

b) more than one motif for each 3rd:

one 3rd two three four none not clear
5 6 T & g 0

56. The number of different Lths in motifs built on tetrachords:

a) one motif for each hth:

one u4th twWo three four
i 2 £

b) more than one motif for each bth:

one Lth two three four none not clear
5 6 i B g 0
27. The number of motifs built on pentachords:
one of an two of an more than two of one of a
unbroken 5th unbroken 5th an unbroken 5th broken 5th
3 2 3 by

two of & more than two of combination other
broken 5th a broken 5th of 1 + 4 combinations none

5 6 Tm 8 9
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EE Extent of occurrence of sequences of motifs built of different intervals

28/29. Immediate SEequences:

few motifs many built few built many built few built
built of 2nds of 2nds of 3rds of 3rds of 4ths
01 o2 03 o4 05

many built built built of combina- built of 2nd built of
of Lths of S5ths tion of 2nd and 3rd and Uth 2nd and 5th

06 o7 08 09 10
built of bulit of built of built of 2nd,
3rd and 4th 3rd and 5th 4th and 5th 3rd and Lth

2l 12 13 1k
other combinaticns
and S5th no sequence

1o 00

30. Other seguence:
a) Shift of a 2nd:
motif built of a built of built of built of

3rd or a 2nd a LUth a S5th combinations

1 2 3 4
b) shift of an interval other than a 2nqg:

motif built of built of built of built of combination

& 3rd or a 2nd a Uth a 5th combinations of a) + b)
5 6 T 8 9

O Seguence
0

03. Connections between motifs

32. Partially combined:

little freguent Predominant not clear none
1 2 3 5 9

33. Strongly combined:

little frequent predominant not clear none
# 2 3 4 9

C . Other information

34, Motifs built on prime
a) without sequence:
consists of two repeated notes:

appears on one note only Sappears on more than one note
4 2

consists of three notes or more:

appears on one note only appears on more than one note
3 4
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b) with sequence:

consists of two congists of three
repeated notes Or more notes
> 6

¢) combinations:

motifs without segquence consisting

of two or more repeated notes combination
1 + 3 appearing on different notes of a) + b) none
T 8 9 0
35. Ambitus:
2nd 3rd Lth 5th 6th Tth octave and 9th 10th
1§ 2 3 L 5 6 /; 8

more than a 10th
9

36. Other data concerning the cadential motif (in addition to information from
the first category M.S.A.)
a) not inecluding intervals other than the 2nd:

not ineluding another direction inecluding another directiocn
1 2

b) including other interwvals:

not including another direction including ancother direction

3 L

37. Other data concerning the opening motif:

same breakdown as in 36.

38. Appearance of the triad:
a) without the octave:
in pure form:

also at the beginning
only in the middle or at the end
4 2

with auxiliary notes:

also at the beginning
only in the middle or at the end
3 L

b) with the octave:
in pure form:

also at the beginning
only in the middle or at the end

g 6

with auxiliary notes:

also at the beginning
only in the middle or at the end none
T 8 9
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D. Time factors: tempo, meter, rhythmic patterns, melismata, etc.

39. Number of measure

one two three
1 2 3

4LO. Deviation from even symmetry in the number of measyres:

a) deviation to 3+3 or 6+6 or 2+4 or 24l4+2

in all the melody in part of the melody exceptional
= 2 3
b) other deviations:
in all the melody in part of the melody excertional
4 5 6
c) combinations of a) and b) none
T 9
41. Meter
duple +
duple triple compound 6/8 quintuple other compound meters
1 2 3 i 5 &
duple +
other other combinations
T 8

42, Appearance of upbeat:

yes no Jyes and no
1 2 3

43. Minimal number of notes in a measure:

one TWO three
1 -, =,

L4, Maximal number of notes in a measure:

four five six seven Eight nine ten eleven twelve

1 2 o L 5 6 T 8 9

45, The difference between the maximum and minimum number of notes in g

measure:
ZEro one twWo three
0 ¥ 2 3

46. Degree of melismatic quality in percentage

(number of notes - number of syllables) x 100
number of syllables

up to 5% 5=-10% 10-15% 15-20% 20-30% 30-50% 50=-80%
1 2 3 L 2 6 T

80-120% more
& 9
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4L7. Rhythmic patterns

Group A Group B Group C

3

“*J u.m

e ——y

o
hJJ bn J}'

ToSEs G
§ 100 08 J

b. break-up of the above

i)
ol i J'_JE

C. long notes
o o T i
‘-q._‘-_'___,.r
)
48, Appearance of rythmic patterns from Group B:
only a + b a+h +oc a +h+c+4d a+ b+ d a+ h+d+ £
1 2 3 4 g
a+b+d+ 1T a+h+ec+f all none
& T & 9
49, Appearance of rhythmic patterns from Group A:
a) without a prolonged note:
g ih ok 0 a+b+ec+d a+b+etea g+ b+c+d+ e
3 2 3 Ly
b) with prolonged note:
g+ b ¥ a+b+c +4d a+ b+ +e a+ b+ e +ad+ e
5 & T 8
none
9
50. Appearance of triplets (Group C):
only from a also from b also from C also combination of b + c

1 | 2 3 L



s

e

23.

54,

20+
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Appearance of Syncopation

a little of much of g little of much of
one type one type several types several types none
1 2 3 g 9

Long and short notes:
Number of different time values of the notes in the melody:

one two three
1 2 3

Relation between the duration of the longest to that of the shortest note:

21l 3:1 bl 5:1 6:1 g8:1 more others

1 2 3 ! 5 6 T 9
Location and appearance of long notes (L:l):
only at the end of only in the also at the combination
melody or phrase middle beginning cf 1 + 2

g 2 3 4
1+ 344 2 4 3 also or as an none
5 6 opening note T 9

As above (54) when the long note is greater than 4:l.



APPENDIX IT
THE SONGS EXAMINED

Examples from the four groups chosen in the study: A - songs in
the major mode; B - Mixolydian; C - Dorian; D - hedjaz ("hypo-
harmonic minor").

A, Songs in the major mode (which served as a test group) : mostly
of Western origin and anonymous; restricted to tessitura above the
tonic (therefore excluding the many Israeli songs in "hypo-Tonian"

mode ) .
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Appendix IT
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B. Mixolydian songs: indigenous music and text; composer known - a
pecullarity of Israeli folk-song.
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¢, Dorian songs: indigenous; composer known.
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D. Songs in hedjaz: Mostly anonymous; partly of European and
partly of Near FEastern origin; transformed and adapted to Israelil

taste,
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CEz ha-rimon

(Persian tune)
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(Hassidic tune) (n*™%on nn*ya)
S == ==
: ) ! -
S ¥ *—y o 2 -
| w —9 » 5 1 : Y
%;ﬂ - P e— P “*‘H‘L
Jﬂ'u
w = =
¢ - e - — r—— jr—
= o
‘ - — o &
L ¥
[—
S ety e a

s



96

A,

Appendix II

LIST OF SONGS

Awwazah Satah

STmT yadek

Hat S(e)tayim Salds
Pirhé aviv

MT dillel

Ha-aviv garev {-va
Hinneh hii ba (G.F. Héndel)
Perfis kenaféka

Y8natan hag-gatan

Yoreh yagar

Q61 ddat (S. Levi)

Hav@li lanfl yayin (M. Shelem)

MT zot (S. Cerem)

Sammehli levav (A. Ne'eman)

El ginnat egdz (S. Levi)

Debga dalysh (E. Zamir)

El ha-rahat (S. Levi)

Hag (E. Zamir)

Ba'ah men{ihah lay-yage &
(D. Samburski)

D6df 11 (N. Chen)

Be'er bas-sadeh (E. Zamir)

7elfl z8gim (E. Zamir)

Bi

Ten katef (M. Ze ira)
H1G meh8l ha-h8rah (M. Vilenski)
Lanfi hak-koah (E. Amiran)
Ken yovedf (U. Giv'on)
a1 geva® ram (Y. Admon)
®pdarfm (M. Shelem)

5fsfi we-simh@ (M. Shelem)
Sfr han-n8ded (S. Levi)
Mehdl aviv (Y. Hadar)
Selléndi (Y. Admon)
Hallelfyah (A. Ma'ayani)

Havaeh magflah (Hassidic tune)
°Et dddfm kallah

Havah nez€ be-mahdl

“Ez ha-rTmén (Persian tune)
E1l Yivneh hag-galll

Ba haz-zemer (S. Cerem)
We-dawid yefeh C&nayim (M. Shelem)
Dimam Satah
€A1 nahardt bavel

We-taher libbenfi (Hassidic tune)
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