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1. Introduction

The study of Jazz has been a part of musicology for more than a century now. The
influential people who developed the genre, the songs and tunes themselves which trav-
elled a continent and then the world, the roots which stretch across oceans and bring to-
gether music traditions from disparate peoples and cultures, all of these belong to the do-
main of Jazz research. But one of the most signifying aspects of Jazz, improvisation, the
spontaneous extemporizing on a song, where either a group or an individual depart from
the ‘notes on the page’ and create something on the spot and in the flow, has been the cor-

nerstone of the scientific investigation of Jazz since this work started.

Jazz music was to become one of the first, if not the very first, music genres which
turned into “mass culture”. With the development of recording technology, Jazz records
soon flooded the United States and this was to have a decided impact not only on the social
aspects of music consumption, but also on the art itself and those who created and those
who researched it. Certain recordings made by certain artists became widely disseminated
and soon earned unofficial status as the version of a particular song, and all who come after
then position themselves in relation to it by either referencing the foundation and then ex-

panding on it, or by completely departing from it to follow a new path.

This was the effect on musicians, but the researchers also felt the impact of record-
ings. Where once one looked to the score for the piece, now one turned to the recording,
the audio itself becoming the text of the Jazz repertoire. However, in order to analyze the
music and especially the improvisation, in order to have something in one’s hand that
could be manipulated and studied, transcriptions were made to capture what the soloist had
spontaneously laid down. The transcriptions made use of classical western European music
notation to try and represent what had happened in the moment, but already here the prob-
lem becomes clear; Music notation is simply too blunt of an instrument to capture all the
details of Jazz (or any) music. The audio itself is where the art lies, so working with a writ-
ten transcription will always necessarily leave essential details out. This is where the tools

of the modern era offer a better alternative.

The Jazzomat project, hosted by the University of Music Franz Liszt Weimar, ran

from 2012-2017 and developed a system of digital annotation which allows the researcher



to perform computer-assisted as well as statistical analyses of jazz solos. Among the ad-
vantages of these digital transcriptions are that 1) they can be much more detailed than tra-
ditional music notation, 2) the software can extract data and show trends which may not be
easily or immediately apparent to the human ear, and 3) they allow statistical analysis of a
large corpus in a way which traditional notation does not, allowing the researcher to recog-
nize global trends within a particular style and base their conclusions on hard data rather
than subjective impressions. The pillars of the project are the Weimar Jazz Database, a col-
lection of transcriptions conforming to the Jazzomat standards, and the MeloSpyL.ib, a Py-

thon Library designed to extract data from the transcriptions.

In the original Jazzomat project there was a heavy emphasis on music from the Be-
bop era of Jazz. One aim of this thesis is to expand the corpus of traditional jazz solos in
the Weimar Jazz Database (WJD), allowing for a more detailed look at the early stages of
the development of Jazz. To this end, four representative trumpet players from this time
period were chosen: Joe Oliver, Freddie Keppard, Louis Armstrong, and Bix Beiderbecke.
Table 1 shows the trumpet players currently included in the WJD and an overview of their

transcriptions in terms of style and number.



Table 1: Trumpet Players in the WJD

Acrtist Style (number of solos)

Bix Beiderbecke Traditional (5)

Buck Clayton Swing (3)

Charlie Shavers Traditional (1)

Chet Baker Cool (8)

Clifford Brown Hardbop (9)

Dizzy Gillespie Bebop (6)

Don Ellis Postbop (6)

Fats Navarro Bebop (6)

Freddie Hubbard Postbop (4), Hardbop (2)

Harry Edison Swing (1)

Henry Allen Traditional (1)

Kenny Dorham Bebop (1), Hardbop (3),
Postbop (3)

Kenny Wheeler Postbop (2), Fusion (1)

Lee Morgan Hardbop (3), Postbop (1)

Louis Armstrong Traditional (8)

Miles Davis Postbop (6), Hardbop (8),
Fusion (4), Bebop (1)

Nat Adderley Hardbop (2)

Roy Eldridge Swing (6)

Woody Shaw Postbop (8)

Wynton Marsalis Postbop (7)

There are only 15 traditional-style trumpet solos in the WJD, which is reason
enough to expand the corpus, and both Oliver and Keppard, two of the titans of early Jazz,
are not included at all. This expansion will allow not only a more detailed look at tradi-
tional Jazz and how the genre as a whole first developed, but it will also allow more com-
parisons to what came after, adding context and illuminating previously uncertain or unex-
plored aspects of Jazz. The following table summarizes the solos which form the corpus
under investigation for this thesis. The entries are organized by song title, performing
group and date, then timestamps for the solo.



Table 2: Corpus of solos

Joe “King” Oliver

Freddie Keppard

Louis Armstrong

Bix Beiderbecke

Aunt Hagar’s Blues,
King Oliver and his
Dixie Syncopators
10.09.1928.
0:59-1:33

High Fever,
Cookie’s Ginger-
snaps 22.06.1926
0:24-0:39 and 2:59-
3:20

Chimes Blues, King
Oliver’s Creole Jazz
Band 6.04.1923.
1:59-2:39

Clementine, Jean
Goldkette and his
Orchestra
15.09.1927.
1:58-2:21

I'm Watching the

It Must Be the

Cold in Hand Blues,

From Monday On,

Clock, King Oliver | Blues, Jasper Taylor | Bessie Smith Paul Whiteman and
and his Dixie Syn- | and his State Street | 10.04.1925. his Orchestra
copators Boys January 1927. | 1:55-2:34 28.02.1928.
10.09.1928. 1:39- 0:35-1:02 and 1:54- 0:22-0:58

2:17 2:28

New Orleans Shout, | Salty Dog take 1, Cornet Chop Suey, | Jazz Me Blues, Bix

unnamed group

Freddie Keppard’s

Louis Armstrong’s

Beiderbecke and his

30.12.1929. Jazz Cardinals Hot Five Gang 5.10.1927.
0:10-0:47 September 1926. 26.02.1926 1:53- 1:57-2:29
2:00-2:49 2:15
Showboat Shuffle, Salty Dog take 2, Gut Bucket Blues, Since My Best Gal
unnamed group Freddie Keppard’s | Louis Armstrong’s | Turned Me Down,
22.04.1927. Jazz Cardinals Hot Five Bix Beiderbecke
1:45-2:10 September 1926. 12.11.1925 1:56- and his Gang
1:58-2:43 2:17 25.10.1927.
1:25-1:44
Snag It, King Oli- Stock Yard Strut, The King of the Zu- | Sorry, Bix Beider-
ver’s Jazz Band Freddie Keppard’s | lus, Louis Arm- becke and his Gang
11.03.1926. Jazz Cardinals Sep- | strong’s Hot Five 25.10.1927.
1:45-2:10 tember 1926. 23.06.1926. 1:15-1:34 and 1:52-
2:14-2:35 1:21-2:10 2:11

Speakeasy Blues,
King Oliver and his
Dixie Syncopators
10.09.1928.
0:07-0:35

Wa Wa Wa, King
Oliver’s Jazz Band
29.05.1926.
0:44-1:08

Muskrat Ramble,
Louis Armstrong’s
Hot Five
26.02.1926.
1:01-1:24

Tiger Rag, The
Wolverine Orches-
tra 20.06.1924.
0:59-1:30 and 2:00-
2:37

Oriental Strut,
Louis Armstrong’s
Hot Five
26.02.1926.
1:31-2:14

Way Down Yonder
In New Orleans,
Frankie Trumbauer
and his Orchestra
12.05.1927.
1:39-2:29

Weatherbird, Louis
Armstrong and Earl
Hines 5.12.1928.
1:40-2:38

Yes! I'm in the Bar-
rel, Louis Arm-
strong’s Hot Five
12.11.1925.
0:05-0:30




The research questions for this thesis are 1) How do these four traditional jazz
trumpet players compare to each other; in what ways are they similar and in what ways are
they distinct from one another? 2) Are there idiomatic features of each player’s improvisa-
tional style and if yes, what are they? 3) Based on the commonalities between the players,

what are some idiomatic features of traditional jazz trumpet improvisation?

To clarify and answer these questions, first a literature review was performed to
collect statements and claims about the idiomatic style of each player. 7-9 solos for each
player which are not yet in the WJD were then transcribed according to the Jazzomat
method and analyzed using the MeloSpyL.ib. Using the results of the analysis, these state-
ments could finally be verified or called into question. Additionally, certain trends in the
statistical analysis allowed for new statements about the players’ idiomatic styles as well as

about traditional Jazz trumpet playing in general.

Chapter 2 will describe the Jazzomat method of transcription and annotation in de-
tail as well as document the challenges of working with early Jazz recordings. Chapter 3
will then introduce the musicians and roughly sketch their biographies with a focus on their
interconnections and possible mutual influences so that we can contextualize their compar-
ative results. Chapter 4 will present the results of the Jazzomat and statistical analyses and
let the data speak for itself, pointing out connections to the literature where they may be
present. Then, chapter 5 will return to the literature and present the authors’ claims in light
of the new data from the analyses. Finally, Chapter 6 will summarize what was learned
about the players, the style, and the genre as well as point out open questions and possible
next steps towards a deeper understanding of Jazz.

2. Method

The following chapter provides an overview of the Jazzomat Method which was
used to transcribe and analyze the solos. First, the structure of the Jazzomat is discussed,
then the transcription process. Finally, particular difficulties with the transcription of and
special considerations unique to early jazz are described and their implications for the pro-

ject are illuminated.



2.1. The Jazzomat

The Jazzomat Research Project is hosted by the University of Music Franz Liszt
Weimar and has as its goal “to investigate the creative processes underlying jazz solo im-
provisations with the help of statistical and computational methods. The overarching goal
is to explore the cognitive and cultural foundations of jazz solo improvisation.”* Within

this framework there were several sub-goals:

to describe and discriminate different jazz improvisation styles by various features, e.g.,

with regard to the relations of pitch to metre, tonality and the underlying chords;
to compare features of jazz improvisation with features in other styles and areas of music;

to explore the cognitive foundations of improvisation while testing theories about the cog-
nition of creative processes, e.g., by determining recurring melodic and rhythmic patterns
and their underlying melodic-rhythmic prototypes;

the dependence of improvisational material on external parameters like instrument,

tempo, key and their interrelationship;
to evaluate and enhance pedagogical approaches towards jazz improvisation;

to test and enhance statistical methods of music analysis, e.g., measures of complexity

and coherence.?

The two main foundations of the project are the Weimar Jazz Database (WJD) and the Py-
thon Library MeloSpyL.ib. The following subsections will give an overview of the WJD
and the MeloSpyLib.

2.1.1. The Weimar Jazz Database

The Weimar Jazz Database is a collection of, currently, 456 transcriptions of jazz
solos drawn from recordings spanning from 1925 to 2009.% 78 musicians are represented in
the database at this point. The solos are organized by musician, title of the piece, instru-
ment, style, year, tempo, and number of notes. Table 1 provides an overview of the specific

predefined metadata fields for the recordings in the database.

! pfleiderer, Martin, The Jazzomat Research Project, <https://jazzomat.hfm-weimar.de/>, last accessed:
10.11.2022.

2 1bid.

3 “Database Content”, in: The Jazzomat Research Project, < https://jazzomat.hfm-weimar.de/dbfor-
mat/dbcontent.html>, last accessed: 10.11.2022.



Table 3: Metadata Fields of Solos in the WJD

Style Genre Rhythm Tonality Key Tempo Class
Feel Type

Bebop Blues Ballad Blues Major Slow (<60 bpm)
Cool Great American Song- | Funk Color Minor Medium Slow (60-
Free book Latin Free lonian 100 bpm)
Fusion Original Swing Functional | Dorian Medium (100-140
Hard Bop | Riff Two-Beat | Jazz-Blues | Phrygian bpm)
Mix Traditional Modal Lydian Medium up (140-
Other Worms Mixolydian | 180 bpm)
Post-bop Aeolian Up (>180 bpm)
Swing Locrian
Traditional

For the purposes of this thesis it will be useful to go over how the Jazzomat Project
defines certain metadata features including style, genre, rhythm feel, and tonality type.
Given the timeframe of solos examined here, the relevant stylistic distinction is between
Traditional and Swing. The Jazzomat understands Traditional Jazz as “all traditional jazz
styles, mainly Dixieland/New Orleans, Ragtime and revivals thereof.”* Hallmarks of tradi-
tional jazz in the New Orleans idiom include the standard instrumentation of a so-called
“front line” made of trumpet, clarinet, and trombone, backed up by a rhythm section made
of chordal instruments like banjos, guitars, or pianos, a bass instrument such as a string
bass or tuba, plus percussion of some kind, be it various drum setups or even a washboard.
The characteristic sound of traditional jazz is created by the collective improvisation of the
front line and the “oom-pah” groove of the rhythm section. Ragtime’s characteristic sound
is accomplished by a high degree of melodic syncopation and typically angular, arpeg-
giated lines. The Jazzomat cites the Wikipedia articles related to Dixieland/New Orleans,
Ragtime, as well as Swing music. Here, Swing is understood as arranged music emphasiz-
ing the back beat, i.e. 2 and 4 in a bar of 4/4, departing from the two-beat feel of traditional

jazz in favor of a 4/4 feel with a characteristic quarter-eighth-eighth rhythm pattern in the

4 “Database Glossary”, in: The Jazzomat Research Project, < https://jazzomat.hfm-weimar.de/dbformat/glos-
sary.html>, last accessed: 12.11.2022.

10



drums, using riffs to create strong and repetitive danceable rhythms as well as other musi-

cal devices, mainly call-response interactions between sections of the ever-growing bands.®

Even the Jazzomat considers the category Genre to be a “rather rough qualifier,
thought merely for a first quick orientation.”® Most importantly these genre classifications
provide criteria for determining the form and possible melody of a tune, which then in-
forms the identification of improvised choruses. The genres of interest for the current in-
vestigation are Blues, Great American Songbook, and Traditional. Blues is described by
the Jazzomat as “self-evident”, with the additional note that some earlier blues songs may
overlap with the Traditional genre classification.” Both 12- and 8-bar Blues forms are com-
mon in New Orleans style Jazz. The Jazzomat orients itself to the Great American Song-
book based on Wikipedia: “The Great American Songbook is a term used to denote the
canon of the most important and most influential American popular songs of the 20th cen-
tury — principally from Broadway theatre, musical theatre, and Hollywood musical film.
These enduring songs are from the 1920s through the 1950s, and include dozens of songs
of enduring popularity.“® Tunes in this category are likely to be in what is now understood
as Standard 32-bar form, in verse-chorus form, or possibly march form. Finally, the
Jazzomat defines the Traditional genre as “This category comprises traditional composi-
tions/tunes such as gospels, spirituals, folk songs, ragtimes and the like, which are mostly
used in traditional jazz forms.”® As mentioned above, there may be some overlap between
this and the Blues genres, but the presence of a unique melody and different structure as
compared to the more standardized melody phrases in 12- and 8-bar blues help distinguish

this genre.

Of the multiple grooves categorized by the Jazzomat, the ones relevant to this thesis
are Swing and Two-Beat. The characteristic features of swing according to the Jazzomat
are the quarter-eighth-eighth cymbal pattern, emphasis on beats 2 and 4 with the hi-hat,
plus a walking bass and swung eighth notes.° Two-Beat, on the other hand, is a groove

with an “oom-pah” feel which, as the name suggests, makes the listener feel rhythms in

5 “Swing Music”, in: Wikipedia, <https://en.wikipedia.org/wiki/Swing_music>, last accessed: 12.11.2022.
6 “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.

7 “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.
8 “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.
% “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.
10 «Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.
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groupings of two even though notation might display measures of 4/4.** In addition, be-
sides the inclusion of such features as strong backbeat accents from chord instruments like
guitar, banjo, or piano and root-fifth bass patterns, the Jazzomat understands two-beat
grooves as lacking walking bass, a ‘ring-ding-a-ding’ cymbal, as well as ride cymbals and
hi-hats.'? This is one of the main determining characteristics which led the selection of so-
los for the corpus under investigation in this thesis; since the goal is to understand improvi-

sation in a traditional New Orleans idiom, only two-beat grooves are considered.

One objection to the exclusion of the Latin rhythm feel might come from citing
Jelly Roll Morton himself: “Now in one of my earliest tunes, New Orleans Blues, you can
notice the Spanish tinge. In fact, if you can’t manage to put tinges of Spanish in your tunes,
you will never be able to get the right seasoning, I call it, for jazz.”’** However, although
latin-flavored music does rightfully belong under the umbrella of jazz, all solos considered
for and examined in this thesis do not fall under the category of a Latin rhythm feel, not out
of deliberate exclusion but simply because there were no examples of improvisation with a

Latin feel on the albums from which the solos were drawn.

Tonality type is the least difficult category for this corpus of trumpet players in the
traditional New Orleans idiom. Most of the pieces fall under the category of Functional,
meaning they work within the harmonic traditions of European art music from the classical
and romantic eras. The ‘jazzy’ aspect is simply the standard use of 4-note chords instead of
triads. The Jazzomat further distinguishes a separate Blues category, whose hallmarks in-
clude “the use of dominant-seventh chords in a tonical fashion, the importance of subdomi-
nant relationships (as opposed to dominant relationships in functional harmony) and a

strong codification of harmonic form (Twelve-bar blues progression).”'*

The transcriptions are stored as melody data in SQLITE3 format. Table 2 shows the
overview of tables contained in the WJD. These transcriptions are the raw material which
is then analyzed with the MeloSpyLib to reach conclusions about a particular musician’s

improvisation or the idioms of a particular style of jazz.

1 “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.

12 “Database Glossary”, in: The Jazzomat Research Project, last accessed 14.11.2022.

13 Jelly Roll Morton speaking in: Lomax, Alan, Mister Jelly Roll, New York, NY: Grosset & Dunlap 1950, p.
62.

14 “Database Glossary”, in: The Jazzomat Research Project, last accessed 16.11.2022.
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Table 4: Overview of Tables in the WJD

Table Name

Description

beats

Table for beat annotation of WJD melodies, referenced by mel-
ody(melid)

composition_info

Infos regarding the underlying composition of a WJF solo, refer-
enced by melody(melid)

db_info Information regarding the distributed database file like version in-
formation, license, etc.

esac_info ESAC infos for ESAC melodies, referenced by melody(melid)

melody Main table for all melody events

melody_type Indicated type of melody: WJD solos or ESAC (Folk songs using

Essen Associative Code), referenced by melody(melid)

popsong_info

Pop song infos, referenced by melody(melid)

record_info Infos regarding the specific audio recording a WJD solo was taken
from, referenced by melody(melid)

sections All sections (phrase, chorus, form, chords, etc), referenced by mel-
ody(melid)

solo_info Solo infos for WJD solos, referenced by melody(melid)

track_info Information specific to a track on a record (or CD)

transcription_info

Transcription infos for WJD solos, referenced by melody(melid)

2.1.2. The MeloSpyLib

The MeloSpyLib is a suite of functions “for encoding, analyzing, visualizing, and

converting monophonic melody data.”*® The mathematics and programming behind the li-
brary is extensively documented in the article “Computational Melody Analysis” in Inside
the Jazzomat.'® Suffice it to say that the modules of the MelospyLib work together to cre-
ate a digital representation of monophonic melody data that can then be manipulated and
analyzed. These modules are:
1) Basic Representation, which “entails all classes to represent melodies and
metadata as well as transformations and abstraction related to them”,
2) Input/Output, which “entails classes for melody reading and writing”,

3) Feature Machine, which allows extraction of user-defined features,

15 “Basic Concepts and Representations®, in: The Jazzomat Research Project, < https://jazzomat.hfm-wei-
mar.de/melospy/melospy.html>, last accessed: 10.11.2022.

16 Frieler, Klaus ,,Computational Melody Analysis” in: Inside the Jazzomat. New Perspectives for Jazz Re-
search, Mainz: Schott Music GmbH & Co. KG 2017, pp. 41-84.
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4) Pattern Retrieval, which entails classes for the extraction of patterns on arbitrary

abstractions of melodies,

5) Similarity, which allows user-defined similarity computations, and

6) Visualization, which allows the visualization of the extracted features.’
They serve to create a machine-readable representation of the music where the basic repre-
sentation is expanded upon and enriched with annotations from humans. The basic repre-
sentation starts out from a core representation of a melodic event, defined as “triplets (on-
set, duration, value), where onset and duration are measured in seconds, and values can be
any object, often simply a label”.*® This is then differentiated into specializations of pitch,
meter, and when chaining these events together further information can already be derived,
such as Inter-Onset-Interval and pitch intervals. From here, human-made annotations bring
more information into the picture, ranging from local annotations on the character of an
event (e.g. intensity and timbre) to contextual ones such as phrase segmentation.*® Further

classes include chord objects and metrical frameworks.

The above set of data classes form the lower level of data which can be manipulated
and analyzed by the MeloSpy software. Above this sit the Midlevel Units (MLUSs), a set of
classes which define the units of a solo which the player is most likely to consciously use.
The idea is that musicians are not thinking ‘play this note this long, then this note this long,
etc...’, they are instead working with larger chunks, either of material they make up on the
spot or pre-practiced patterns which they can rattle off in the right context.?’ Examples of
some MLUSs in the Jazzomat are a line, defined as “a series of tones for the most part pro-
ceeding in small, step-sized intervals with high rhythmical uniformity and a salient trajec-
tory in pitch space” and a theme, which is “material taken directly from the theme of the
tune, possibly with variations”.2* When a solo is annotated with both of these levels, there

is an extensive basis of data which the software can work on to extract features.

17 “Basic Concepts and Representations®, in: The Jazzomat Research Project, < https://jazzomat.hfm-wei-

mar.de/melospy/melospy.html>, last accessed: 4.9..2023.

18 «“Basic Concepts and Representations®, in: The Jazzomat Research Project, < https://jazzomat.hfm-wei-
mar.de/melospy/melospy.html>, last accessed: 5.9..2023

19 Frieler, Klaus ,,Computational Melody Analysis” in: Inside the Jazzomat. New Perspectives for Jazz Re-
search, Mainz: Schott Music GmbH & Co. KG 2017, pp. 46-47.

2 Frieler, Klaus ,,Computational Melody Analysis” in: Inside the Jazzomat. New Perspectives for Jazz Re-
search, Mainz: Schott Music GmbH & Co. KG 2017, p. 54.

21 Frieler, Klaus ,»Computational Melody Analysis” in: Inside the Jazzomat. New Perspectives for Jazz Re-
search, Mainz: Schott Music GmbH & Co. KG 2017, pp. 56-57.
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Feature extraction in the MeloSpy software works on ‘transformations’, or abstrac-
tions, of the basic representation plus annotations. For example, a transformation of the
basic representation into a duration class takes the duration value from the triplet and sorts
it into one of five duration classes. ?? Similarly, a pitch transformation will take the ‘value’
part of the triplet, where the pitch label is stored, and use that to assign the note its MIDI
pitch name. Some transformations require more than just the basic representation, for ex-
ample chordal pitch class, which acts just like the pitch transformation but then uses the
chord annotation to give the note a chord-relevant label, such as 3 for third. Through these

transformations, features can be drawn from the basic representation and annotations.

Given the data and features which the software can then read, the fourth and fifth
modules of the MeloSpyL.ib can then begin to search for patterns and similarities across a
broader corpus of solos. This is the basis for tools like the Dig That Lick Pattern Similarity
Search Engine, which works on a database of defined licks to show what licks may be cir-
culating in a given corpus of transcribed solos.?® Using this and other similarity searches,
the researcher can trace musical ideas as they are passed on from musician to musician. It
is also a useful tool for discovering how musicians construct their solos- whether they are
really and truly freestyling or if they are using patterns and licks, cutting and pasting in dif-

ferent contexts to create different solos.

This thesis will work on the lower level of data and annotation, below the MLUSs,
and begin with the features which can be transformed from the basic representation and an-

notation.

2.2. Transcription

This section will outline the transcription process used to convert the audio signal
into a format that the MeloSpyL.ib can process. The MeloSpyL.ib uses a machine-readable
transcription of the audio signal to analyze the solo and extract data. These transcriptions
were made using Sonic Visualizer and involve a multi-step, multi-layer workflow, at the

end of which the transcription is enriched with enough metadata to allow analysis and

2 «“Transformations®, in: The Jazzomat Research Project, < https://jazzomat.hfm-weimar.de/melospy/melo-
spy.html>, last accessed: 5.9..2023

23 “Documentation”, in: Dig that Lick Pattern Similarity Search, <https://dig-that-lick.hfm-weimar.de/simi-
larity _search/documentation>, last accessed 5.9.2023.
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comparisons of many different musical aspects. Certain Vamp Plugins also assisted in the

creation of the transcriptions: BeatRoot Beat Tracker, IBT- INESC Beat Tracker, and Tun-

ing.

2.2.1. Beat Annotation

After a section of the tune was chosen, it was exported as its own audio file so that
the transcription would just be tied to the particular passage and not the entire tune. Fol-
lowing this, the waveform visualization was exchanged for a spectrogram visualization,
which allowed for easier beat and note transcription. The first layer of annotation is the
beat layer. As noted in Inside the Jazzomat: New Perspectives for Jazz Research, not only
does a performance done by live musicians require flexibility in the produced ‘beat grid’ to
account for micro-rhythmic variations (the slight push/pull between the rhythm instruments
and the melody instruments), even the concept of beat as a discrete moment in time brings
up deep philosophical questions about the nature of the beat and whose beat the transcrip-
tion should represent.?* It would exceed the scope of this thesis to attempt to answer the
philosophical questions, so suffice it to say that the project decided to focus on the beat de-
fined by the hi-hat ring-ding-a-ding pattern.? Since this pattern was absent in early jazz re-
cordings, another anchor was chosen, namely the collective beat of the chordal instruments
and the two-beat bass. This turned out to be a sword which cuts both ways; on the one
hand, the accompaniment is generally very consistent with simply articulating the current
chord on each beat (or in the bass’ case, every other beat) of the measure, a fact that makes
hearing the beat felt by the ensemble fairly easy. On the other hand, the acoustic recording
technology of the day created a very distinct foreground/background split, meaning that the
accompaniment was often muffled and hard to hear behind the melodic instruments who

were closer to the mic.

This difficulty aside, the manual tapping of the beat using either a midi keyboard or
the computer keyboard proved to be frustratingly inaccurate because of lag times between
the tap and the input into the program. Therefore, the beat tracking plugins BeatRoot and
IBT were used to create the initial set of annotated beats. The objections from the Jazzomat

against using beat tracking programs seem to be that they establish an inflexible grid based

24 Pfleiderer, Martin: “Introduction” in: Inside the Jazzomat. New Perspectives for Jazz Research, Mainz:
Schott Music GmbH & Co. KG 2017, pp. 24-25.
% |bid, p. 25.
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on the detected tempo at the beginning of the audio and that they cannot reliably follow the
beat in most jazz recordings.?® While the latter is most certainly true — there are guaranteed
to be mismatches between the detected beats and the actual beats when using these plugins
— the current version BeatRoot delivers generally satisfactory and also flexible results and
on top of this, the positions of the detected beats can be edited afterwards to line up with
the real beat in the recording. Thus, after generating the first set of beats, each excerpt was
listened through multiple times at a slower tempo and the beat positions were carefully ad-
justed to match the recording well. BeatRoot was the preferred plugin because it was much
more consistent in the quality of its beat detection, but there were cases where pieces with
extreme tempos, either fast or slow, confused the algorithm into recognizing either half-
note or eighth-note pulses as the beat. In these cases IBT was used because of the option
for defining a tempo range to detect the beat at, allowing for the correct pulse level to be
annotated. When adjusting the positions of the beats afterwards, the spectrogram represen-
tation was helpful; rhythmic events can be seen as vertical structures in the graph, thus giv-

ing visual support for the placement of a beat in a difficult to hear spot.

In some cases the beat layer produced by the IBT plugin caused errors in the Melo-
Spy software. To fix this, a new beat layer which was unaffiliated with the plugin was cre-

ated, then the beats were imported into this fresh layer and the old one was deleted.

2.2.2. Note Annotation

Once the beat layer was complete, the next step was to transcribe the notes layer.
By default, the piano roll in Sonic Visualizer is set up in reference to A = 440 hz. However,
both the recording speed and the playback speed of these early jazz recordings creates vari-
ations in the reference pitch. Therefore, before transcribing the notes the relative tuning of
the recording was determined using the Tuning plugin. This produced a set of estimates for
the local tuning during the whole excerpt, and the most prevalent was chosen as the unique
tuning for the transcription. The implications for this with respect to pitch/melodic analysis
are discussed in chapter 2.3. After adjusting the tuning of the piano roll, the notes were
transcribed. Again, the spectrogram was useful here because the duration of the pitches
was generally easily visible as horizontal structures, and sometimes even expressive effects

such as vibrato, bends, and scoops showed up in the visualization.

2 |bid., p. 24.
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While the challenges of the original Jazzomat, such as lightning-fast lines where the
individual pitches were hard to make out, did not come up during these transcriptions (the
early jazz players seem to be more focused on rhythm and effects), sometimes the lines of
the trumpeters got covered by the band. However, there was never a case where the line
disappeared completely. Most questions on what to notate came up when capturing effects
like bends, slides, fall-offs, and rips. In the first three cases, the anchoring note was tran-
scribed with an additional note in the text layer describing what the effect was. In cases
where a bend or slide led from one note to the other, both the start and end notes were tran-
scribed and the first note received a text annotation. When dealing with rips (fast low-high
leaps with non-specific pitches in between), the starting and ending notes were transcribed

and the very short initial note annotated with the text ‘rip’.

2.2.3. Text, Regions, Chords, Meter, and Form Parts

Following the notes layer, the transcription was enriched with further metadata to
capture the nuances of jazz performance and provide context for the melodic and rhythmic
analyses. In the text layer descriptions of special effects, e.g. vibrato, bends, or mute ef-
fects, were attached to their parent note. This is of particular importance for early jazz so-
los because much of the expressive content of the solos was accomplished by variations in
timbre and manipulation of the pitch rather than purely melodic note choices. The next
layer was a regions layer in which the melodic phrases were defined, allowing the Melo-
Spy Suite to access this type of segmentation during processing. This segmentation allows
information such as the length of phrases and the chaining of phrases to be extracted. It

also serves as the basis for the analysis of the Mid-Level Units.

The chord changes, meter, and form parts are attached to beat events. It is assumed
that chord changes always happen on a beat, which works well enough for traditional jazz.
Chord syntax is transcribed very similarly to standard chord notation, except that altera-
tions to an extension are placed after the interval number instead of before, i.e. when in
standard notation a dominant 7*" chord with a flat 9" would be written C7b9, in the

Jazzomat it is written C79b.2” Meter was assumed to be a basic 4/4 despite the strong two-

27 Frieler, Klaus: “Computational Melody Analysis* in: Inside the Jazzomat. New Perspectives for Jazz Re-
search, Mainz: Schott Music GmbH & Co. KG 2017, p. 50.
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beat feel of the groove. This is supported by the motion of the bass and chords; a I-V pat-
tern in the bass is only complete after two beats on each note, and the chords primarily
change in multiples of 4, with the occasional acceleration to two beats per chord occurring
only at musically significant moments like rounding off phrases. Form is generally
straightforward, the main distinction being between Blues (AAB) and 32-bar (usually ei-
ther AABA or AB).

2.3. Special Challenges and their Solutions

This section will discuss some of the particular challenges which arose in the pro-
cess of selecting and transcribing the traditional jazz solos. First and foremost, distinguish-
ing between arranged or purely ‘head’ sections and improvised sections caused the most
difficulty. Another challenge was determining the chord progressions for many tunes, be-
cause they exist only as these old recordings where harmony instruments like piano and
guitar/banjo tend to fall into the background and be covered by the melody instruments.
Furthermore, the realities of early 20" century acoustic recording techniques made even the
determination of beats and overall pitch difficult. Finally, the timing of when recordings
were made in relation to the careers and lives of the players under investigation creates a

certain skew to the data.

2.3.1. Improv or not?

Because conversations with the musicians on the recordings is no longer possible,
there can be no definitive way to say whether a given passage was improvised or planned
out beforehand. However, spontaneous improvisation is central to the idiom of jazz, so it
can be assumed that the musicians also did it for these recordings. In order to make the best
educated guess about what is improvised and what is not, a set of selection criteria was de-

veloped.

The first step when processing a given tune is to determine what the melody is. This
is especially important given that early jazz musicians were more inclined to stay very
close to the contour of the melody during their solos. As Louis Armstrong said of his own
education by King Oliver in playing jazz: “’'He's the one that stopped me playin' all those

variations - what they call bebop today," Louis recalled in 1949. "You get yourself a lead
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[melody] and you stick to it,' Papa Joe told me, and | always do.”?® When listening to the
early recordings it becomes clear that there are passages which could be described as para-
phrase improvisation, where the player sticks very close to the melody but adds ornaments,
rhythmic variations, and possibly very short, intricate lines in the gaps between the basic
melodic lines. Given that this theme-first approach is of an entirely different type than
other, chord progression-first approaches to improvisation, it will be set aside for the pur-
poses of this discussion. The focus will instead be laid on passages of solo improvisation
and collective improvisation where the melody is not recognizable.

There are two reasons for leaving out paraphrase improvisation. First, in focusing
on non-paraphrase improvisation, this corpus will be more similar to the one already estab-
lished in the WJD, allowing more initial comparisons between the two. Then, once the tra-
ditional style is well-described in terms of low-level features such as rhythm and microtime
as well as in terms of certain mid-level features like chordal pitch class and chromaticism,
there will be a good foundation upon which to look at paraphrase improvisation. This cor-
pus will serve as a bridge between the later chord-first style and the earlier theme-first

style.

Secondly, as Lawrence Gushee argues, “This idea of the hegemony of paraphrase in
the New Orleans style appears to be founded on the older practice of such as Joe Oliver,
not on that which much evidence suggests was prevalent among younger players coming
up after 1915.”2° While of course trumpeters in Armstrong’s generation could and did ap-
ply the paraphrase technique to their improvisations, Gushee highlights that there were
other techniques which filled out the toolbox of a younger jazz musician, meaning they
were not stuck with only melodic paraphrase. Examples of these might include outlining
the chords with runs and expressive alterations of tone and vibrato.*® Thus, by examining
the non-paraphrase improvisation of these musicians one can get a sense for the changing
style during this transitional period right before the swing era.

28 Hadlock, Richard: Jazz Masters of the Twenties, New York: The Macmillan Company 1965, p. 14-15.

2 Gushee, Lawrence: “The Improvisation of Louis Armstrong” in: Nettl, Bruno and Russell, Melinda (eds.),
In the course of Performance, Chicago: The University of Chicago Press 1998, pp. 300-301.

%0 Ibid, p. 301.
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Gushee also highlights the significance of the solo break as the crucible in which
especially Armstrong’s personal style was developed. The topic of breaks and their influ-
ence as generators of the elements of what would later become a fully-fledged improvisa-
tional style deserves to be addressed, but at another time. Again, this thesis will focus on
longer-form, non-paraphrase improvisation as the bridge between traditional and later

styles as well as between theme-first and chord-first approaches to improv.

The variety of structures an early jazz tune could have is rather large, but in general
the first chorus of a recording will give a relatively straightforward version of the melody.
In the corpus under investigation here, the first instrumental chorus is understood as the
melody and from there comparisons can be made with later solo or collective choruses to
determine if they are mere repetitions of the basic melody or something new. While there
are individual cases where it seems fairly certain that not the first chorus, but the final cho-
rus is the unadorned melody, these are extraordinary cases and the overwhelming majority
of recordings begin with the melody. Sometimes there is also a vocalist singing the song;
in these cases the vocalist’s chorus is understood as the melody. Solo choruses are then rel-
atively simple to sort: if the melody is not recognizable, they are assumed to be impro-

vised.

Collective choruses require more careful selection. Firstly, the lines in collective
improvisation must be sufficiently independent from one another, i.e. they must not include
synchronized riffs or licks between the different instruments. If these are present, it either
means that they were decided upon ahead of time and are therefore not improvised, or that
one player (usually the trumpet player, who took on the lead role in a traditional New Orle-
ans style ensemble) made one up on the spot and then everyone followed. In this second
case, it is again an entirely different category of improvisation than what this investigation
is interested in and is therefore excluded from the set of improvised choruses for a particu-
lar player. Finally, the line must differ from the melody enough that it is unrecognizable,
allowing for the strongest possible case to be made that it was improvised and not pre-ar-

ranged.
In reading Lawrence Gushee’s article “The Improvisation of Louis Armstrong”, the

existence of lead sheets for early jazz tunes brought up a question with profound conse-

quences for the selection and transcription of solos: just how much were these tunes
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planned, and can one speak of improv in them? On the one hand, lead sheets can show us
what the musicians and/or publishers considered the melody of a piece, allowing for direct
comparisons to find where spontaneous improv deviates from the notation, while on the
other hand some lead sheets are so detailed and match up so exactly with the recordings as
to give the impression that the tunes were fully arranged and planned out. Gushee argues
that the detail of the lead sheets suggests they were most likely transitional notation, based
on the recording of the small ensemble and meant as an intermediary step towards creating
an arrangement for a larger band or vice versa.3! The possibility that a recorded perfor-
mance was planned out in as much detail as shows up on the lead sheet is for Gushee the
most radical and would mean a dramatic shift in our understanding of some of these early

jazz musicians.®?

Another related problem is that of multiple takes. When listening to multiple takes
of the same tune it becomes clear that musicians sometimes play quite similarly during
their solos, which again raises the question of whether these recordings were completely
planned out or not and whether there is any improvisation in them. In answer to both of
these problems, Gushee cites a statement from Armstrong in Meryman’s Louis Armstrong
— A Self-Portrait:

If the people ain’t sick of it, [ ain’t. [...] I do that song ‘Hello Dolly!’ the same way every
night ‘cause that’s the way the people like it. And even back in the old days it was like
that — when everybody was supposed to be improvising. Who knows who'’s improvising?
All trumpet players can hear what you play and they can play the same notes. [...] And
always, once you got a certain solo that fit in the tune, and that’s it, you keep it. Only

vary it two or three notes every time you play it — specially if the record was a hit.

The key sentences are the last two. If one takes what Armstrong says here at face
value it could support two arguments: 1) that while some solos and passages may be copied
down in notation, the initial conception was through improvisational thinking (“ONCE you
got a certain solo that fit in the tune...”) and the solos can thus be considered as part of the
soloist’s improvisational repertoire. 2) that although some musicians play nearly the same

solo on multiple recordings, this is a deliberate choice.

31 Gushee, Lawrence: “The Improvisation of Louis Armstrong” in: Nettl, Bruno and Russell, Melinda (eds.),
In the course of Performance, Chicago: The University of Chicago Press 1998, p. 307.
32 |bid.

33 Meryman, Richard: Louis Armstrong — A Self-Portrait, New York: Eakins Press 1971, pp. 40-43.
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Brian Harker also notes the tendency not only of Armstrong, but other musicians to
play very similar solos across multiple takes. In his essay Telling a Story: Louis Armstrong
and Coherence in Early Jazz, Harker writes:

“The subtle interactions among the various takes on Why Couldn’t It Be Poor Little Me?
reveal Armstrong’s apparent improvisational method.: to tinker with already stable de-
signs (whether a preset melody or one of his own) rather than to start fresh with each new
performance [...] In this he may have been following a common practice in the 1920’s
[...JPaul Whiteman recalled that Bix Beiderbecke ‘would never play a chorus the same
way until he got just what he wanted. Then he’d stick to that chorus and play it that way
over and over again [...] Similarly, multiple takes of Armstrong’s solos on Copenhagen

and Shanghai Shuffle reveal not the searching experimentation of a restless artist, but the

finished product of a satisfied one. %

The passage from Harker elaborates on the improvisational process of the first ar-
gument; these musicians started from a large-scale outline, varying bits and pieces over the
course of recording sessions and even over the span of careers until they arrived at the solo
they felt fit best. This process of variation can certainly be counted as an improvisational
one, even though the basic material stayed the same throughout. The fact that eventually
the solos became literal repetitions, without variation, does not discount their origin in im-
provisational thinking. Then, to the second argument, it is important to remember that the
conscious decision to repeat similar solos was an artistic choice which was arrived at after
having gone through the improvisational process. This was part of the performance prac-
tice of the time, and to say that these solos contain no improvisation whatsoever ignores
the development they went through and the choice the artists made to play something that

fit well to the given song.

As Gushee argues, it is a mistake to look at early recordings through the lens of a
modern “jam session aesthetic” where the muse inspires the player to come up with new
solos every time they play; given the quotes above, Armstrong and others certainly did re-
peat themselves, but this was on purpose and does not discount the improvisational nature

of their playing.% Just as later bebop musicians would repeat patterns and licks which were

34 Harker, Brian, “Telling a Story: Louis Armstrong and Coherence in Early Jazz” in: Current Musicology,
Vol. 63 (1997), p. 57.
% Gushee, Lawrence: “The Improvisation of Louis Armstrong”, pp. 320-321.
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perfected in the woodshed, so too did early jazz players establish their own repertoire of
phrases that they then applied when the situation was right, the only difference being per-

haps the size and versatility of the building blocks.

2.3.2. Chord Progressions and Tuning

The original Jazzomat corpus relied on lead sheets from sources such as the Real
Book in order to annotate the chords into the transcriptions.®® Unfortunately, only the most
popular standards tend to be included in the Real Book and none of the songs in this corpus
made the cut. This adds another layer of complexity to the transcription process because
the progressions had to be annotated by ear. This is not necessarily a problem for modern
recordings with elaborate setups designed to capture all instruments so that they can be
heard well, but in this case there is a clear foreground-background dichotomy, with the so-
loists being much closer to the mic than the rhythm section, which means that often the
harmonic information is hard to hear. Combining a knowledge of basic jazz chord theory
as well as detailed listening to both the bass (usually a tuba, which projects well) and the
harmonic implications of the melodic line provided reasonable certainty for the annotated

chord progressions.

These were then checked for approximate agreement with the extensive chord
books of the modern traditional jazz band The Jazz Pilgrims. They are based in the United
Kingdom and have a website with a huge collection of chord books for many traditional
jazz songs.®” When comparing these chord books to the original recordings it is clear that
they reflect the original arrangements and are indeed made “for the sole purpose of pro-
moting and conserving”3®. These chord books were used as corroboration of annotations
and as a reference for particularly difficult to hear sections, but in the end the decision on

chords was made by ear.

Another, related difficulty was the fact that the recording and playback speeds of

these early jazz songs create an individual tuning reference for each song. For example,

3% “How to Annotate Solos using Sonic Visualizer”, in: The Jazzomat Research Project, last accessed
24.11.2022.

37 “Burtie’s Chord Book™ in: Burt Butler’s Jazz Pilgrims, <https://www.jazzpilgrims.co.uk/Jazz%20Pil-
grims%20page%20twelve.htm>, last accessed: 25.11.2022.

38 «“Burtie’s Chord Book™ in: Burt Butler’s Jazz Pilgrims, <https://lwww.jazzpilgrims.co.uk/Jazz%20Pil-
grims%20page%20twelve.htm>, last accessed: 25.11.2022.
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Freddie Keppard’s “It must be the Blues” is heard at A =433 hz, while his “Salty Dog” is
at A =450 hz and King Oliver’s “I’m watching the clock” is at A = 429 hz. The Sonic Vis-
ualizer Vamp plugin Tuning made by Matthias Mauch® was used to estimate the particular
tuning for each recording. One can then adjust the global tuning of the midi note layer, al-

lowing the transcribed notes to exactly match the recorded pitches.

In some cases the variation of tuning based on recording/playback speeds, or possi-
bly the digitalization process, was so strong as to push the reference as much as a whole
step beyond the actual played pitch. For example, Armstrong’s solo on “Chimes Blues” is
initially registered by the Tuning plugin as being heard at A = 434 hz. However, annotating
the notes and chords with this reference produces a transcription in the key of (slightly be-
low) B Major, a very unlikely key because it does not lay well at all for most wind instru-
ments in terms of fingerings. What is more likely is that the original key was C Major and
the pitch got distorted in the recording and/or digitalization process. This is corroborated
by comparing other digital versions of the same recording, which do sound in C Major at A
=440 hz. In such cases, the transcriptions were adjusted such that the chords and notes re-
flect the key the piece was most likely played in originally, and then the pitch of the MIDI
layer was adjusted to make the transcription comfortable to listen to with the original au-
dio. For Chimes Blues this means the original Notes Layer, transcribed in B Major, was
shifted up one half step and then the A reference for the MIDI notes was changed to A =
410 hz.

2.3.3. Timing: Trumpeters past their prime

Jazz has existed since before the turn of the 20" century but was only captured on
recordings starting in the 1920s. It is an unfortunate fact that some of the early titans of
jazz, such as King Oliver and Freddie Keppard, were in the sunsets of their careers by the
time their sound was preserved for later generations to hear. What this means is that the
few recordings we have of them are not necessarily representative of their full capabilities
and that we only have an impression of their later style after full careers of development,
experimentation, and change.*’ On the other hand, for Louis Armstrong and Bix Beider-

becke these recordings document their entire path, from their earliest entrance onto the jazz

39 Find and Download Plugins* in: Vamp Plugins, <https://www.vamp-plugins.org/down-
load.html?search=key&go=Go&platform=other>, last accessed: 25.11.2022.
40 Gioia, Ted, The History of Jazz, New York: Oxford University Press 1997, p. 37.
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scene until their final performances. What is lacking is a picture of the developmental
stages of Oliver and Keppard, and what is available must be taken with a grain of salt be-
fore drawing definitive conclusions about their particular styles. Since this deficit cannot
be fixed, one must do the best one can with what is available. However, it is important to
acknowledge the skew that this gives to the recording data in the corpus before proceeding

with the analysis.

3. Musicians

As mentioned in the introduction, it is a goal of this thesis to expand the corpus of
solos in a Traditional style for the WJD. A further goal is to examine the improvisational
styles of trumpet players who were contemporaries and for whom a lineage of mutual in-
fluence can be traced. The four musicians under investigation are Joe “King” Oliver, Fred-
die Keppard, Louis Armstrong, and Bix Beiderbecke. This chapter will introduce these mu-
sicians, examine their connections as documented in the literature, and identify trends in
the descriptions of their individual styles. A set of quotations, statements about each
player’s unique style, has been drawn from the literature. The results of the analysis will
allow either the verification or falsification of these claims based on the transcriptions in
the WJD and in this corpus.

3.1. Joe “King” Oliver

As his title would suggest, there is a great deal of legend surrounding Joe Oliver.
The oldest of the four trumpet players, Oliver’s birth year of 1885 is relatively certain
while the exact date and place remain unsure.*! While some sources place him in New Or-
leans from the outset,*? others have him born outside the city, to which his family moved
while he was a child.*®* What is agreed upon in the literature is that Oliver grew up in a
deeply musical environment, what with the traditions of brass and marching bands in the
New Orleans of the late 1800s. He showed considerable dedication to practice and fol-
lowed in the footsteps of the mythical father of jazz, Buddy Bolden, by taking up the man-
tle of ‘Cornet King’ of New Orleans after supposedly ‘cutting’ Freddie Keppard in a

41 Giddins, Gary: Visions of Jazz: The First Century, Cary: Oxford University Press 2000, p. 77.

42 See: Shipton, Alyn: Jazz Makers: Vanguards of Sound, New York: Oxford University Press 2002, p. 23.
3 Fontenot, Kevin: “Joseph ‘King’ Oliver” in: 64 Parishes, < https://64parishes.org/entry/king-oliver>, last
accessed: 13.12.2022.

26



contest.** The two were contemporaries and rivals, Keppard just four years younger. The
story goes that in 1911 one evening the two were playing gigs in different cafes on the
same street when Keppard’s playing was tying up the crowds. Frustrated at this, Oliver
stood up and blew his heart out, eventually drawing all the people away from Keppard and
securing his place in the New Orleans music scene.*® Of course, these legends are propa-
gated in the interest of image-building, and there are just as many people who would name
Keppard king as would name Oliver. Though accounts differ as to who indeed was the best
cornetist in New Orleans, the bottom line is that Oliver soon became an important figure in
the development of jazz. It was during his reign in Storyville that he met the young Louis
Armstrong, who was an up-and-coming new talent. This marked the beginning of a years-
long mentor/disciple relationship between the two, where Armstrong learned the jazz rep-

ertoire of the time and became familiar with Oliver’s particular style.

Having established himself as a leader in New Orleans, Oliver then moved north to
Chicago and began performing in jazz clubs there starting in 1918.4¢ After a brief stint in
California he returned to Chicago in 1922 and established his famous band, King Oliver’s
Creole Jazz Band, with which he began to record.*” This is also when he brought Arm-
strong up from New Orleans to join the band, and the two were said to have “worked up a

system of cornet breaks during which they seemed to read each other’s mind”.*8

As some of the earliest jazz recordings, these tracks give a glimpse not only into
what the genesis of jazz may have sounded like, but also into what Oliver might have
sounded like in his New Orleans days. The operative word here is ‘might’, and there are a
few reasons why the Creole Jazz Band recordings of 1923 require critical listening. First,
as Gunther Schuller points out, “the music that became known as jazz existed for many
years as a multi-faceted music whose character depended largely on geographical disposi-
tion and the social and racial constitution of its audience [italics mine].”*® Jazz and race

relations were and are inextricably woven together, especially when it came to commercial

4 Giddins, p. 78.

% Gerler, Peter: “Rite of Swing” in: American Legacy: The Magazine of African-American Life and Culture,
June 2007, New York: RJR Communications Inc., p. 26.

46 Shipton, Alyn: Jazz Makers: Vanguards of Sound, New York: Oxford University Press 2002, p. 23.

47 Gerler, “Rite of Swing”, p. 29.

48 Gerler, “Rite of Swing”, p. 29.

49 Schuller, Gunther, The History of Jazz: Volume 1, Early Jazz: Its Roots and Musical Development, New
York: Oxford University Press 1968, p. 71.
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enterprises such as recordings. Oliver most certainly played differently in Peter Lala’s Café
in New Orleans than he did for one of Tulane University’s white dance events. As part of
the ‘race records’ wave, the Creole Jazz Band recordings were explicitly created for a cer-
tain black audience, but after a long period of primarily white consumption of jazz.
Schuller argues that the Oliver heard with the Creole Jazz Band in Chicago gives just a
general idea of what his New-Orleans-self sounded like, with the ‘down home’ sound com-
ing more from the freshly imported Armstrong.*® Secondly, contemporaries already speak
of Oliver’s waning abilities in reference to the Creole Jazz Band recordings. Though by no
means an old man at the time of recording, it was the general consensus that gum disease
had begun to cripple his playing such that he was a mere shadow of the Oliver who domi-
nated that night in New Orleans.>! Again, the facts cannot be changed and the material is
still worth considering as long as one keeps the context in mind and remembers that it only

offers a partial view of Oliver’s style and abilities.

Martin Williams in his Jazz in its Time offers an interesting counterpoint to the
claims that Oliver lost his chops by the 1920’s. He points out a series of recordings done
by Oliver in New York between 1929 and 1930 which contain some overlooked but inter-
esting trumpet solos.>? These deserve attention and could serve as the material foundation

for future investigations into traditional New Orleans jazz improvisation.

Oliver’s sunset years were spent struggling to make a living as a band leader. His
final recording date was in 1931 in New York City, after which he battled the increasing
severity of his gum disease while trying to tour around the Midwest and South.* By the
late 1930’s he was completely out of the music scene, and he died in 1938.

The connections between Oliver and the other trumpeters are varied and direct. As
mentioned in the anecdote about Oliver’s ‘arrival’ on the New Orleans scene, he and Kep-
pard were contemporaries and also in a certain sense rivals. In this context there are three
driving forces which one would expect to show up in their playing. First, both having

grown up at the same time, learning from the original styles of players like Buddy Bolden

%0 Schuller, p. 73.

51 Gerler, “Rite of Swing”, p. 29.

52 Williams, Martin, Jazz in its Time, New York: Oxford University Press 1991, p. 174.
53 Shipton, p. 24.
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and Bunk Johnson, one would expect a certain amount of common ground in their ap-
proach to improvisation and their musical choices. Second, assuming the competitive at-
mosphere implied by the cutting anecdote, one expects commonality as well as one-up-
manship when comparing their playing. Though there are no extant recordings of battles
between the two players, in such a situation it is not hard to imagine that they would be
aware of what the other was doing and would want to prove, either to themselves or to oth-
ers, that they could do anything the other could, just better. This would manifest concretely
in recordings as effects or ideas which are similar between players but are amplified in one
way or another. Finally, in order to establish an idiomatic style, a niche, an artistic calling
card in the growing commercial world of jazz recordings, one would expect certain unique
devices or ideas to show up in their improvisation. These would serve to stake out territory

that was theirs and theirs alone.

While the relationship between Oliver and Keppard seems to have been a peer/rival
one, Oliver’s connection to Armstrong is primarily that of a mentor and role model. Given
this dynamic and statements made by Armstrong himself, in early recordings with both
Armstrong and Oliver one expects to hear even more similarity in approach and ideas than
between Oliver and Keppard. Recall the quote in Chapter 2.3.1. about what Armstrong said

of Oliver’s influence on his playing®*

On the other hand, Armstrong’s unique style is also said to shine through even in
his recordings with Oliver. As Gushee writes: “Although much of his [Armstrong’s] phras-
ing follows Oliver with uncanny exactitude, in the spaces left by Oliver there is a constant
presence of another musical personality, one with a different sense of time and a different
vibrato.”®® Exactly what these differences are show not only what made each player’s style
characteristic, but also hint at what makes up the global shift from traditional jazz to swing

and later styles on which Armstrong is said to have had enormous influence.

Anecdotes about Oliver’s style abound in the literature. Across sources there seem
to be three main pillars of Oliver’s playing: 1) a unique rhythmic feel, 2) an approach to

variation based firmly on themes, either drawn directly from the melody of the tune or

5 Louis Armstrong, quoted in: Hadlock, Richard: Jazz Masters of the Twenties, New York: The Macmillan
Company 1965, p. 14-15.
% Gushee, Lawrence: “The Improvisation of Louis Armstrong”, p. 295.
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developed slowly chorus by chorus, and 3) an emphasis on expressive effects, be it manip-
ulation of tone color, the use of mutes, or techniques such as bends, slides, growls, etc. The
following paragraphs will introduce some specific quotes about Oliver’s playing which

will serve as examples of what critics and listeners hear in his recordings.

Rhythm is clearly central to our understanding of Oliver and of Jazz in general. For
Oliver the secret sauce was a mix of regularity and flexibility which always included for-

ward energy. Martin Williams writes:

The truly phenomenal rhythmic momentum generated by Oliver is just as much
dependent on continuity of rhythmic pulse - only reinforced by uniformity of accentuation
in the rhythm section and relaxed playing [...] Oliver's swing is exciting after a different

fashion: it is predictable, positive, and consistent.>®

Contrast this statement with one from Rudi Blesh:

Oliver's cornet lead is in a beautiful clear open tone; his phrasing is the very
epitome of the jazz phrase; one moment it drives the ensemble, the next it is wayward,
lingering and then catching up in imaginative figures. This phrasing was the rhythmic

gift of Bunk Johnson to New Orleans jazz. Armstrong inherited it, t00.57

In both author’s views, the ensemble serves as a foundation and foil for Oliver,
around which he dances but which he also pushes forward with his rhythmic conception. In
more concrete terms, based on these and other statements one would expect Oliver’s
rhythm to move on both sides of the pulse established by the ensemble, perhaps with more
bias towards ‘front-of-the-beat’ playing. Another expectation is that his lines involve a
high degree of syncopation (based on the assumption that this gives music both a lively as
well as forward-pushing feeling), and finally that within a song and possibly even across

songs his rhythmic feel will remain consistent.

Gunter Schuller writes of Oliver’s use of thematic improv:

% Williams, Martin: “King Oliver”, in: Green, Stanley (ed): Kings of Jazz, New Jersey: A.S. Barnes and Co.
1978, p. 256.
57 Blesh, Rudi: Shining Trumpets. A History of Jazz. New York: Alfred A. Knopf 1946, p. 225.
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Not only does each chorus develop out of variations or embellishments of the composi-
tion's theme, but from chorus to chorus there is a real sense of progression within an
over-all pattern. This is especially true of Oliver's own playing, as Martin Williams has
shown in his excellent monograph on King Oliver. The key word here is theme. In all the

early New Orleans performances the original composition played a predominant role in

'improvisation'... Oliver was a master of this referential kind of improvisation.®

The consensus across the literature is that Oliver’s preferred approach to improv was long-
form, gradual variation with the melody as the departure point and glue that held it all to-
gether, i.e. paraphrase improvisation. This is expanded and generalized by some scholars to
a melodic approach to improvisation, where the theme isn’t necessarily the melody of the
tune, but there is a clear melodic idea which guides the choruses as they go by. This latter
description fits best to the current corpus and as a consequence a midlevel analysis would
be expected to show one or two mainly melodic ideas per solo which are then varied and

developed.

In an interesting counterpoint to the majority of accounts on Oliver’s playing, Wil-

liams writes:

Another and perhaps more crucial point Jackson made immediately followed [in a story
on Oliver in Hot News]: 'He played the variation style too; running chords | mean. His
ear was wonderful - that helped a lot," and trumpeter Louis Metcalfe has said that Oliver
first made him aware of chord structures and of playing on them! [...] But in the blues
and rag-like themes which he recorded, he did not use an arpeggio style as Jimmy Noone
so often did; in none did he simply 'open up' chords by playing the notes in them as they

passed.®

So in addition to theme one could expect some hints of a chord-first conception to show
through in Oliver’s playing, especially in moments of non-paraphrase improvisation. Such
hints from a low-level analysis could be liberal use of arpeggios, a preference for move-

ment in thirds, and particular emphasis of color notes like chromatic alterations.

The final pillar of Oliver’s style is made of the expressive effects for which he was
best known. As Rudi Blesh writes, “He used more variety of tone, however, supplementing

open horn with the use of mutes and he was a very early exponent of the 'wa-wa," produced

%8 Schuller, Gunther: Early Jazz. Its roots and musical development, p. 80.
% Williams, Martin: “King Oliver”, in: Green, Stanley (ed): Kings of Jazz, New Jersey: A.S. Barnes and Co.
1978, p. 261.
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by the cupped hand moved in front of the cornet or trumpet bell.”® In this vein, Oliver’s
solos would be expected to contain noticeably more bends, scoops, falls, growls, etc. than
the other players. Another, more specific distinction between the four trumpet players is
hinted at in a quote from Martin Williams: “Joe also had that lip shake or trill — New Orle-
ans trumpeters created it — that could make people jump out of their seats.”®* As an inher-
itance of the New Orleans style of trumpeting this lip shake can be expected to show up
more often with Oliver, Armstrong, and Keppard than with Beiderbecke. Additionally, ex-
pressive effects like this can be expected to be exactly that material which makes up a sig-
nature sound, to either set oneself apart from rivals or pass on to one’s disciple. Therefore
Oliver’s use of this is expected to be more exaggerated than Keppard’s and indeed quite

similar to Armstrong’s.

3.2. Freddie Keppard

Keppard stands beside Oliver as a member of the ‘old guard’ of jazz musicians, that
group which learned from the likes of Bolden. He is also part of the first cross-racial gener-
ation of jazz musicians, being a Creole of color and thus possessing a different social status
than other Black people in New Orleans.®? Born on February 27 1890, Keppard is the sec-
ond oldest of the four trumpeters and belongs to the same generation as Oliver.%® Like Oli-
ver, he grew up in a musical environment and soon began playing himself. His first foray
into music-making was on the violin, but he soon took up cornet as well as mandolin and
accordion.® This breadth of musical experience put him in a position to be a bandleader at
an early age. His first known band gig was with the Olympia Orchestra/Band sometime
around 1905-1907, after which he soon became an active and popular player in “the dis-
trict”.%® This was what is also referred to as Storyville, the district in New Orleans which
included a lot of clubs, bars, and other nightlife establishments.
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As seen in the anecdote with Oliver, Keppard had his hat in the ring for the title of
Cornet King of New Orleans. The camps were divided, but the bottom line is that it was a
question of Oliver or Keppard and no one else in that period from 1907-1914. During this
time Keppard played with the Creole Jazz (or Jass) Band, carrying the torch of New Orle-
ans trumpeting as set down by Buddy Bolden.%® This group toured around the States, from
New York to the Midwest, where they played on the Western Vaudeville Manager’s Asso-
ciation circuit.%” With this move Keppard became the first cornet player to export New Or-
leans style beyond the delta and to the broader USA. Keppard’s touring activities took him
to both coasts, from Los Angeles to New York City and many places in between. Wherever
he went he left a lasting musical impression; for example, the California-based band the

Black and Tans were heavily influenced by Keppard and his band.%®

At some point he departed for Chicago, either in 1911%° or 191470, and was in doing
so the first to bring New Orleans jazz to the windy city. There he stayed into the 1920’s,
performing and eventually (thankfully) recording. The fact of the matter is that there re-
main very few recordings of Keppard. The usual story told is that he actively avoided re-
cording at first; upon being approached by Victor about a potential record deal, Keppard
refused because he didn’t want anyone to steal his stuff.’* Another similar tale holds that it
was about money and not intellectual property, and according to Sidney Bechet’s recollec-
tion Keppard simply didn’t want to record.”? Whatever the case, he did eventually start to

make records, beginning as a sideman with Doc Cook in 1923.7

Chicago remained Keppard’s home base until his death in 1933.”* During this pe-
riod he made a handful of recordings and continued performing with various ensembles in
clubs and dance halls. Like Oliver, many contemporaries were of the opinion that Kep-
pard’s power diminished from the splendor of the New Orleans and touring days. Of the
four trumpeters, Keppard is the most mysterious due to both the lack of detailed

8 Williams, Martin, Jazz in its Time, New York: Oxford University Press 1991, p. 170.

57 Bomberger, E. Douglas, Making Music American : 1917 and the Transformation of Culture, New York,
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biographical information available about him as well as the small number of recordings he
left behind. Luckily though, he does live on in at least a small handful of takes which can

give a small impression of his vision of New Orleans jazz trumpet style.

During the Chicago phase of his career Keppard remained in close contact with the
other players, especially Oliver and Armstrong. They would drop in on each other’s sets at
various clubs, and of course there were occasional cutting contests to get the audience riled
up. The battle for the title of Cornet King followed Keppard and Oliver up the Mississippi,
and now Oliver’s protégé put his hat in the ring too. E. Simms Campbell recalls: “I wished
to tell about the old Vendome Theatre in Chicago — with Weatherford at the piano, playing
his eccentric solos — how a fellow by the name of Freddie Keppard could blow rings
around Armstrong, and when Louis was given the featured spot, we youngsters booed.””
It's unclear whether Campbell is referring to the early 20’s or later, but the anecdote does
serve to illustrate that Keppard probably still had ‘it’ when he started recording in Chicago,
meaning that the impressions drawn from the takes can give a reliable idea of how he
played.

Another consequence of the lack of documentation about Keppard, whether bio-
graphical or records, is that little has been written about his playing style. Still, there are a
few claims floating around in the literature which could be examined with the Jazzomat
method. Most of the anecdotes or remarks about his playing revolve around his musical
conception and imagination. For example, Alan Lomax quotes Jelly Roll Morton on Kep-
pard: ““There was no end to his [Keppard's] ideas; he could play one chorus eight or ten
different ways.' [He had] 'great imagination...any little place in the music that didn't have
any notes on, he would fill right up.””® Martin Williams adds that Keppard’s construction
of choruses was systematic, with a thematic-cell base which was then developed into a
long-form, internally referential solo.”” From both of these descriptions one would expect
to find, first of all, a great variety in the musical formation of Keppard’s solos, that is to
say a large breadth of intervals, chord tones, etc. Another related expectation would be that

no particular building block or device would stand out as something Keppard preferred or

S Campbell, E. Simmons “Blues” in: Ramsey, Frederic and Smith, Charles Edward eds., Jazzmen, New
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used overly repetitively, thus giving the impression to listeners of a deep and inexhaustible

musical imagination.

Recurrent words which pop up in multiple descriptions of Keppard’s style are
“power”, “clipped”, and “ragtime”. Martin Williams draws a contrast between Keppard’s
rhythmic style and ragtime, stating that: “In Keppard’s buoyant, staccato horn, we hear
jazz finding its way out of the clipped and limited accents and rhythms of ragtime[...]""®
Other authors make mention of his unique swing, with Bomberg putting it like this: “His
phrasing and rhythmic style seem to have been “excitable, even tense” in contrast to the re-
laxed swing popularized by Armstrong. His playing has been described as a bridge be-
tween the ragtime style of Buddy Bolden and the swing style of later players.”’® Based on
these statements one expects Keppard to stand out in his use of shorter note lengths when
compared to the other players and for his swing to contrast with Armstrong’s, probably in

that he plays more on top of or ahead of the beat than Armstrong and that his swing ratio

might tend more towards 3:1 (a dotted eighth-sixteenth feel) than Armstrong’s.

One contentious aspect of Keppard’s musicianship which potentially set him apart
from contemporaries was whether or not he was able to read music. According to a small
number of contemporary anecdotes, he did have at least basic reading skills.8 Still more
analyses suggest that he possessed formidable aural skills which allowed him to learn a
piece quickly and merely give the impression he was reading. In the jazz scene at the turn
of the century it was not a given that musicians could read music. In fact, most bands com-
prised members of differing capabilities. These can be divided into 3 groups: those who
could read written music, Readers, those who could only follow chord progressions,
Spellers, and those who could not read music at all and only played by ear, Fakers.8! While
most people who made it big did eventually learn to read music, here we think of Arm-
strong as an example, it is important to remember that in the majority of cases the jazz id-
iom was learned and developed aurally, with reading music being a secondary skill which

more served the dissemination of music rather than the creation of it. That is to say,

8 Williams, Martin, Jazz in its Time, p. 170.
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Readers were valuable in so far as they could bring the latest popular tunes hot off the Tin
Pan Alley presses into the repertoire of their bands, where the band then put their own
unique spin on the tune.®2 This again supports the argument that early jazz recordings are
still likely to contain improvisation, because the musicians wouldn’t have been able to read
from sheet music and also idea of a fixed arrangement as commonly seen in the Swing Era
was still far in the future. For Keppard it seems that he combined a strong aural basis with
at least rudimentary skills in reading music, something that it’s uncertain Oliver or Arm-
strong possessed in any meaningful way in the early 1920’s. Surprisingly, despite being a
white man from a musical and well-off family, Beiderbecke also had a just a limited ability
to read. Though he did receive some formal training, indeed more than the others, it was
still very little, and the general consensus is that he relied more on his ear to play than any

real skills at reading written music.

3.3. Louis Armstrong

With Armstrong the lineage of star trumpeters with mythical birth stories continues.
He was prone to spreading the story that he was born on an auspicious date, July 4 1900,
but this has been brought back down to earth by Gary Giddins, who found Armstrong’s
baptismal certificate where the date August 4, 1901 is given.® His formal musical training,
like that of Oliver and Keppard, was in the context of brass bands and military music,
while his informal training involved intense listening to the music being played in the dis-
trict, especially by King Oliver, and eventually lessons on the cornet from his idol.3* The
crown which had passed from Bolden, to Keppard, then to Oliver would finally land on
Armstrong’s brow after the latter moved away to Chicago. The northward migration of
musicians created a power vacuum to be filled by the younger generation, and Armstrong
was in the ideal position to take up the mantle and play in the band at Peter Lala’s caba-
ret.® As Oliver’s protégé he was the natural successor to the throne of New Orleans Cornet
King, and he did indeed take over Oliver’s spot in the band with Kid Ory by decree of Oli-
ver himself.8® There he remained, playing the home-grown style, establishing himself, and

honing his craft until the next big shift.

82 |bid.

8 Giddins, Gary, Satchmo: The Genius of Louis Armstrong, New York: Dacapo Press 1986, p. 22.

8 Williams, Martin, Jazz Masters of New Orleans, p. 167-170.

8 Russell, William and Smith, Stephen W., “New Orleans Music” in: Ramsey jr., Frederic and Smith,
Charles Edward, Jazzmen, New York: Harcourt, Brace and Company 1939, p. 33-34.

% Gioia, Ted, The History of Jazz, p. 49.

36



In 1922 Oliver summoned Armstrong to Chicago to come play in his Creole Jazz
Band.®” This coming after a period of independence for Armstrong, the dynamic of the re-
lationship between the two certainly had changed by the time they met in Chicago, despite
what either may have felt. While in New Orleans, Armstrong was clearly in the role of dis-
ciple under Oliver, but after those years of development apart from his former teacher,
Armstrong had made a name for himself and for good reason. His style and abilities were
blossoming and anyone who heard him knew it. So, it is accurate to say that in New Orle-
ans Armstrong was but the learner, while in the Chicago years he had perhaps already be-
come the master. By Oliver’s own admission, Armstrong was bound to surpass him and by
keeping Armstrong on second cornet in his own band Oliver was able to preserve his title
as the best for a little while longer.%®

The Lincoln Gardens Café served as the home base for the Creole Jazz Band in
Chicago and the group consisted of Joe Oliver, Louis Armstrong, Honoré Dutrey, John
Dodds, Lillian Hardin, Minor Hall, Edward Garland, and James Palao.®® The others having
been part of the group under Oliver for a couple of years already, Armstrong was the most
recent import from the south. Of particular note was Lillian Hardin, or Lil, who would later
marry Armstrong. She was handpicked by Oliver to play the piano with his newly formed
Creole Jazz Band.*® She clearly fulfilled the role of the Reader in the group thanks to her
formal education in music, and her handwriting shows up in multiple lead sheets attributed
to the Creole Jazz Band.®* As one of the few or perhaps the only person in the group who
could actually read music, she was instrumental in shaping their repertoire and Armstrong
learned the basics of reading and writing music from her over the course of their relation-

ship.

During the early phase, though, Armstrong was still very much Oliver’s protégé,
working mainly by ear and using the New Orleans vocabulary they shared to wow audi-

ences in the clubs. Officially second cornet, it was Armstrong’s task to support Oliver and
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fill in the harmonies to his melody lines. He obviously grew beyond this limitation, as
many scholars note the inventiveness of his accompanimental lines, and at a certain point
he was also able to break free and record his very first solo on Chimes Blues under the
Gennett lable.%

After two years of playing under Oliver, Armstrong left the band to get better, more
glamorous gigs after some pushing by Lil to spread his wings and fly.>® After a short stint
at the Dreamland in Chicago with Ollie Powers’ band, the next big shift which marked a
new chapter was Armstrong’s move to New York to play with the Fletcher Henderson
band.® This marked the phase where Armstrong started to make his name as a solo artist.
He was out from under Oliver’s foot and had the freedom to explore his musical ideas
more fully and in the way he wanted to. It also marks a transition in style away from tradi-
tional New Orleans jazz towards Swing. Henderson’s band, which had already begun using
the format of fully arranged band charts with opportunities for soloists to step out and im-
provise, was the harbinger of the coming swing era.% Because the recordings made by
Armstrong with Henderson at this time already depart from the traditional style, they were

left out of this investigation.

Following his engagement with Henderson, however, Armstrong returned to Chi-
cago and made what is considered some of the most pivotal jazz recordings of history: the
Hot Fives and Hot Sevens. Beginning their first session on November 12, 1925, the Hot
Five was a long-term recording group which included Johnny Dodds, Kid Ory, Johnny St.
Cyr, and Lil and Louis Armstrong, and excepting Lillian every musician was born and
raised in New Orleans.®® For a handful of recordings, the personnel was expanded/altered
to include Pete Briggs, Baby Dodds, and John Thomas, who replaced Kid Ory, thus form-
ing the ‘Hot Seven’.%” The prodigious amount of recordings put out by the group over the
course of three years mark a clear transition period in jazz style from a collectivist towards
an individualist emphasis. While there are still very recognizable characteristics of tradi-

tional jazz, such as the front line, there is a distinct increase of focus on solos which
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foreshadowed the days of jazz soloist giants like Charlie Parker, John Coltrane, and of
course Armstrong himself. The ensemble-first approach so present in the work of Oliver
and Keppard starts to take a backseat to the new soloist-first style of the younger genera-
tion in these recordings.

From this point Armstrong’s career took off and included many facets and engage-
ments, playing in various ensembles and touring around the States and the world. The con-
texts Louis played in moved towards a distinct increase in commercial genres, but there
was always the home-grown flavor of traditional New Orleans in his playing. However,
most of the recordings from the next 2 decades depart so much from traditional jazz that
they don’t match up with the type of playing in the rest of this corpus. One collection
which would be interesting to compare with is the set of sides he cut with the All Stars, in
which he went back to his roots. This would serve as a good material basis for a future in-
vestigation to include later manifestations of traditional jazz during and after the ‘revival’

of interest in this older style.

Armstrong proved to be one of the most influential jazz musicians of all time. His
long and storied career left behind a mountain of recordings in which his take on many jazz
styles is preserved, from which jazz analysts are benefiting from still today. He passed
away in 1971, having stayed an active player right up until the end.

Louis’ connection to Oliver is fairly clear by this point. Beginning as teacher-pupil,
moving on to mentor-protégé, then towards a peer relationship by the end of Oliver’s days
with the caveat that Louis seemed to have always still felt like a student. They grew up in
the same musical context, had a shared understanding of New Orleans jazz that was devel-
oped and deepened over years of playing together. As many of their fellow musicians
noted, it seemed like they could read each other’s minds, that was the degree of similarity
in their conception of jazz. Only after the push from Lil did Armstrong move on and ex-
plore other, different styles. However, Armstrong carried the lessons learned from Oliver

with him through his whole career, as the quote in chapter 2.3.1 demonstrates.
Keppard had already departed New Orleans for Chicago when Louis really started

to come onto the scene. As hinted at in the chapter on Keppard, though, the two were in

much closer contact once Armstrong moved to Chicago. E. Simms Campbell’s recollection
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of the claques cheering Keppard and booing Armstrong in Chicago dance clubs shows that
they played with and against each other on a regular basis, thus continuing the culture of
cutting contests from the early days of jazz. The fight for the crown continued in the windy
city, this time with young Armstrong taking on the role of challenger to the established

monarch, making for what seems to be a mostly rival relationship between the two.

An interesting, indirect connection between Keppard and Armstrong comes up in
the fact that Lil actually played with Keppard in Chicago for a while before joining Oli-
ver’s band. As Preston Jackson recalls: “Getting back to Lil [...] one month later she
joined the New Orleans Creole Band with such men as Freddie Keppard, Ed Garland, Paul
Barbarin, Jimmie Noone, and Eddie Vincent.”% As most scholars and contemporary musi-
cians agree, Lil had a huge influence on Armstrong, not only in the sense of encourage-
ment and career-building but also in a concrete musical sense. She also had a hand in shap-
ing the repertoire for multiple bands that Armstrong played in, and it seems possible that
this early work with Keppard contributed to shaping her conception of jazz, which then

would influence her future work with Oliver and Armstrong.

Armstrong is probably one of the most recognizable musicians in jazz history; as
soon as one hears his playing, it’s obvious whose sound it is. The general consensus in the
literature is that the core of this characteristic sound is his use of vibrato and shakes. As

Gunther Schuller writes:

It was during this period [late 1924/early 1925] that Armstrong began to work out one of
the most important technical components of his conception and tone: his vibrato [...] It
was a personal touch he undoubtedly acquired initially from his (or others') vocal tech-
nigques. To the vibrato were soon added two other Armstrong trademarks, the ‘shake' and
the 'terminal vibrato'. The shake was simply a more extreme way of enlivening and swing-
ing the tone. The terminal vibrato was frequently used on longer notes, which started rel-
atively 'straight,’ and gradually 'loosened up' to end in a wide vibrato or shake or, in its

most extreme form, in a 'rip".%°

As mentioned in chapter 3.1, the use of a wide shake was characteristic of New Orleans

players and is thus expected to show up more in Oliver’s, Keppard’s, and Armstrong’s
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playing than in Beiderbecke’s. Given that Armstrong’s sound is so strongly associated with
the shake, one would expect that he makes even more liberal use of it than his fellow
NOLA trumpeters.

Other typical devices strongly associated with Armstrong are frequent rips, a high
degree of syncopation, and a preference for the upper register of the horn. To the last point,
Richard Hadlock quotes Armstrong on his experiences in the Roseland Ballroom in New
York: “’Vincent Lopez came in there [Roseland Ballroom] as a guest one time,” Louis has
recalled. ‘B.A. Rolfe was with him, and he would play a tune called Shadowland an octave
higher than it was written. | observed that, and it inspired me to make When You're Smiling
[...] The way I look at it, that's the way a trumpet should play. If something's supposed to
be played high, you play it that way, or you play it in whatever register it should be.”»1%

One key question is the extent to which Armstrong’s and Oliver’s playing styles di-
verge. Given the long-term mentor/disciple relationship the two shared, one would expect
there to be noticeably more similarities between them than the other players. Martin Wil-

liams captures the dynamic in the following passages:

Louis' prime elder was Joe Oliver, and Louis' early development out of (or on) Oliver's
style is what this album [Young Louis Armstrong, Riverside RLP 12-101] gives us [...] as
we can compare the two trumpeters side by side, hear how much Louis owes to Oliver

and just how much he added himself.

...it is Railroad Blues on which Louis sounds most like Oliver. Except for the unmistaka-

ble vibrato, it could be Oliver on the eight-bar introduction.'%?

Oliver is his [Armstrong’s] model in the ensemble, but to Oliver's style he has added a
subtler sense of time, a more imaginative structure to his lines, and the expert use of hesi-

tations and grace notes completely foreign to Oliver's playing.1%

100 Hadlock, Richard, Jazz Masters of the Twenties, pp. 16-17.
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102 |pid, p. 110.
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41



On the one hand, the pair is described as playing with a very similar rhythmic feel and
freedom.% On the other hand, Armstrong’s swing comes across as unique and separate
from Oliver’s as well as being more consistent than his mentor’s.'® Taken altogether, it
seems that the two were most similar on a rhythmic level and we would expect there to be
only small differences in the analysis. As already mentioned, the expressive devices Arm-
strong used (rips, shakes, vibrato) certainly came out of their shared NOLA Jazz tradition,
but Armstrong’s use of these devices set him clearly apart from Oliver. Therefore, one
should expect a bigger difference here, with Armstrong making more use of these expres-

sive devices.

Finally, the area of biggest difference between Armstrong and Oliver certainly lies
in their overall approach to improvisation. Gunther Schuller writes:

The key word here is theme. In all the early New Orleans performances the original com-
position played a predominant role in 'improvisation.' The younger men like Armstrong,
Sidney Bechet, and Johnny Dodds gradually broke away from the theme-improvisation

concept, and after the mid-twenties solo improvisation, with few exceptions, came to

mean extemporizing on chords rather than melodies.%

The generational divide between Oliver and Armstrong has already been mentioned; Oliver
belongs to the theme-first camp, while Armstrong (despite his claims to always follow his
mentor’s example) would eventually come to represent at least the beginning of the chords-
first camp. The period of the 1920’s, especially comparing Armstrong when he was play-
ing with Oliver to the recordings of the Hot Fives and Sevens once he was more independ-
ent, can give an impression of how this transition took place. One would therefore expect
there to be a noticeable increase in gestures like arpeggios in Armstrong’s playing as well
as more linear, stepwise figures (though this last one would depend somewhat on the mel-
ody of the tune, i.e. if the theme itself is quite scalar, then Oliver’s improv would likely re-
flect that too). Another aspect which could come to the surface in Armstrong’s playing
more is the preference for certain harmonic tones over others; in a harmony-first paradigm

it would be more likely that a soloist emphasize the guide tones of the underlying harmony

104 McCarthy, Albert: “Louis Armstrong”, in: Green, Stanley (ed): Kings of Jazz, New Jersey: A.S. Barnes
and Co. 1978, p. 14.

105 See: Schuller, Gunther: Early Jazz. Its roots and musical development, New York: Oxford University
Press 1968, p. 91 and Williams, Martin T. (ed.): Jazz Panorama. From the Pages of The Jazz Review, New
York: Da Capo Press 1979, p. 110

106 Schuller, Gunther, Early Jazz: Its Roots and Musical Development, p. 80.
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(3rds and 7ths) and possibly higher extensions. This is because the guide tones are the ones
that most definitively express the underlying harmony and higher extensions are the most
distanced/abstracted from the simple melody, meaning that if a soloist emphasizes them it
can provide good evidence that the player is thinking in terms of chords and not theme. In
a theme-first paradigm the weight would likely fall on the lower side of the chord, empha-
sizing roots, thirds, and fifths because these are the materials from which the melodies are
most likely to be made and are the landmarks which a theme would emphasize the most.
However, the overlap on the thirds could prove to be a confounding variable which mud-

dies the ability to make a distinction between the two approaches.

3.4. Bix Beiderbecke

Beiderbecke is both the youngest of the four trumpeters and the only white musi-
cian in the group. He was born on March 10, 1903 in Davenport, lowa, to a wealthy family
where musical training was a normal part of one’s upbringing.'%’ Surprisingly, he received
very little formal musical training, the bulk of his music development coming through
close, even obsessive study of the records of bands such as the Original Dixieland Jazz
Band.1% Thus his first and perhaps deepest impression of jazz was of a white version of the
black artform which was specifically commercial in its positioning. Despite this, Beider-
becke’s treatment of the artform is worth considering because, as Martin Williams put it,
“he took jazz seriously.”% He also eventually became a jazz musician who was widely re-
spected by his peers, both black and white, which speaks for the argument that his contri-

bution was not a caricature, but a heartfelt engagement with the music.

The location of Davenport on the Mississippi River seems to have played an influ-
ential role in his exposure to music. As a major commercial and transportation corridor be-
tween the Gulf and the north, the Mississippi brought both recordings and musicians by
Davenport, and Beiderbecke availed himself of the opportunity to listen to artists such as

Louis Armstrong playing in bands on the riverboats.!*® Of course, he eventually also was

107 Nichols, Edward J., “Bix Beiderbecke” in: Ramsey Jr., Frederic and Smith, Charles Edward (eds.), Jazz-
men, New York: Harcourt, Brace and Company 1939, p. 145.
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exposed to the recordings of Oliver’s Creole Jazz Band, providing another black musical

influence during his formative years.

After being sent off to school near Chicago, Beiderbecke was known to haunt the
concerts of the newly-formed and soon-to-be-famous Austin High Gang, another white
group which followed the model of the ODJB.!!! In 1922 Beiderbecke moved to Chicago,
leaving his schooling behind and beginning his new path as a career musician.*'? The next
and, as it turned out, last 9 years of his life were spent immersed in the jazz scene and cir-
cuit, with gigs and trips taking Beiderbecke around the Midwest and of course also to New
York city. After his move to Chicago Beiderbecke came into intensive contact with the
musicians from New Orleans, both black and white, who had moved up for more opportu-
nities, and with a handful of white players he formed his first band, the Wolverines.'!2 The
quality of their music soon made them known throughout the jazz scene, and it seems that
Beiderbecke was making an impression on jazz musicians just about as much as Armstrong
was. Importantly, despite the racial disparity these two players heard and played with each
other regularly during jam sessions late at night in the Chicago clubs.1*

Bix’ career was short- the shortest of the group because it lasted only 9 years. Also,
like his peers, the last few years of his career were marked by poor health and a reported
diminishing of his musical abilities. However, he was active with some important groups
and left behind a decent number of recordings from his prime which give a good impres-
sion of his take on jazz music. With his first group, the Wolverines, he made his first rec-
ord in 1924, and already so early in his career he became known as a real soloist, like Arm-
strong.*® Following this he joined up with the Jean Goldkette Big Band, partnered with
Frankie Trumbauer for a stint, then eventually played with the Paul Whiteman orchestra,
all the while making recordings as a featured soloist in increasingly larger ensembles.

Thus, Beiderbecke’s work straddles the two styles of jazz in the 20’s: in general his small

111 Shaw, Arnold, The Jazz Age: Popular Music in the 1920’s, New York: Oxford University Press 1989, p.
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ensemble work was closer to traditional New Orleans jazz and his work with the big bands

was already part of the new wave of swing.

It is an all too familiar story that vice and disease cut the lives of excellent musi-
cians short, and unfortunately that is the case for Beiderbecke as well. He was said to have
been a heavy drinker, and around 1929 the stress of keeping up with commercial demands
started to wear heavily on him. He began drinking more, performing less, and eventually
succumbed to pneumonia on August 7, 1931.1%7

Beiderbecke’s contact with the other players is both more disparate and more com-
pact when compared to the connections between the rest of the musicians. Firstly, he
wasn’t from New Orleans, so his exposure to each player was separate and spaced out. Af-
ter all, the other three basically grew up together, whereas Beiderbecke heard and was in-
fluenced by them individually over the course of years. It was then more compact due to
the fact that, once he moved to Chicago, all four were in the same place as active players at
the same time, meaning he had contact with the others all at once.

His first exposure was to Armstrong playing live with Fate Marable’s band on a
riverboat passing by Davenport in his early teens.'!8 It is unclear if this was a one-time oc-
currence or if he heard Armstrong play often. Given the timeline of Armstrong’s career
(Louis toured with Marabel from 1918-1921'%°), Beiderbecke probably heard him a few
isolated times over the course of a couple of years, meaning that while these meetings were
certainly inspiring, it’s unlikely that Armstrong’s specific style influenced Beiderbecke’s
own very much early on. Once Beiderbecke made it to Chicago, however, the two enjoyed
a fruitful peer relationship, playing with each other frequently and certainly influencing

each other. Armstrong said of their jams:

Now you talking about jam sessions [...] huh... those were the things [...] with
everyone feeling each other’s note or chord, et cetera... and blend with each other in-

stead of trying to cut each other... nay, nay, we did not even think of such a mess [...] we
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tried to see how good we could make music sound which was an inspiration within it-

self.120

The feeling was mutual, for as Hoagy Carmichael recalled: “Louis Armstrong was Bix
Beiderbecke’s idol.”*?! The two moved in different commercial circles out of necessity due
to their race, but on an artistic level they found in each other a worthy colleague. This de
facto separation made for a context where they did not have to see each other as commer-
cial rivals and could instead lean into the artistic exchange for its own sake, making it

likely that one would freely adopt ideas from the other.

In Chicago Beiderbecke also of course heard and was influenced by Oliver. He was
one of a handful of white musicians who dove deep into the black jazz scene and would en-
gage with the founders of the music, be it going to their concerts or jamming with them. He
was also very well-regarded by his Black peers. Armand Hug recalled: “Another tribute to
his [Beiderbecke’s] genius came one evening when Bix sat in with King Oliver’s Band at
the Plantation Club. Lynn Harrell, of Dallas, Texas, who was present that evening says that
tears rolled down Oliver’s face and Oliver said that Bix was the greatest he had ever
heard.”'?2 Just as with Armstrong, Bix also had high mutual respect for Oliver and consid-
ered him to be a role model, although it is important to note that this did not express itself
in either instance in Beiderbecke copying the others’ styles.!? The relationship between
Beiderbecke and Oliver seems also to have had a peer-peer dynamic, but with a genera-
tional divide and lacking the fears of usurpation Oliver felt towards Armstrong. Unfortu-
nately, there is very little detailed literature about the two together, so the social context of

their musical influence on each other is simply lacking.

Sadly, we know even less about interactions that Beiderbecke and Keppard might
have had. The best guess would be that, like he did with Oliver, Beiderbecke heard and
jammed with Keppard in the Chicago clubs. They probably had a similar relationship to the
one Oliver and Beiderbecke shared, and through Keppard Beiderbecke received a third

original take on the New Orleans style.
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Beiderbecke is somewhat of an outsider in this group of trumpet players. Not only
is he the only white musician, but he is also the only one who did not grow up in New Or-
leans and who did not grow up in direct contact with the other players. Oliver, Keppard,
and Armstrong learned their craft through listening to each other in New Orleans, before
the export of the music really began, whereas Beiderbecke’s first extended contact was
through recordings and only after this did he hear the music live. As mentioned before, his
first impression of jazz is thus an entirely different one compared to the other three; Bei-
derbecke studied commercial recordings which were designed to sell, and on top of that
these were recordings made by a white band for a white audience, meaning that the mate-
rial Beiderbecke learned from is from a completely different context than the material the
other players learned from. Beiderbecke learned Jazz from a (perhaps poor) photocopy of
the original, meaning that his style in a sense is a photocopy of a (bad) photocopy. Despite
this it seems like he succeeded in participating in the art to the satisfaction of the origina-
tors, but at the same time it would be reasonable to expect that in general Beiderbecke
would prove to be the outlier in nearly every analysis and comparison within the group.

In all descriptions of Beiderbecke’s style, control and beauty are the most recurrent
terms. Beiderbecke’s calling card was a pretty, bell-like tone about which Armstrong
swooned: “[...]Jand all of a sudden Bix stood up and took a solo [...] and I’m tellin’ you,
those pretty notes went all through me [...] you take a man with a pure tone like Bix’s and
no matter how loud the other fellows may be blowing, that pure cornet or trumpet tone will
cut through it all.”*?* Already here one of the consequences of Bix not having learned from
an authentic New Orleans style shows up; he lacks the characteristic vibrato or shake of
New Orleans players, and was said to not be a ‘hot’ player, but instead a ‘sweet’ one. This
means that certain expressive devices like the vibrato, shake, as well as dirty notes and
other effects are expected to be significantly less with Beiderbecke than the others. How-
ever, one effect does seem to have been Beiderbecke’s alone: the half-valve squeeze.
While rips were bread and butter for New Orleans players, Beiderbecke is the only player
described as using a “sudden octave flare-up through the valves” with “a touch of the half-

valve technique”.'?® The basic idea of a large interval decorated by some ornament

124 | ouis Armstrong quoted in: Shapiro, Nat and Hentoff, Nat eds., Hear Me Talkin’ to Ya, pp. 158-159.
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certainly stemmed from the original New Orleans players, and it seems like Beiderbecke
adopted and adapted this particular device to his aesthetic of a cleaner tone and cleaner ex-

ecution with half-valves rather than the dirtier, hotter rip technique.

Along with the ideas of control and beauty come descriptions of Beiderbecke’s mu-
sical ideas. Martin Williams writes: “[...] although he didn’t conceive very sophisticated
patterns, he managed to play the ones he did conceive absolutely perfectly [...]”, and later:
“There's a tremendous kick in listening to him skip a large interval flawlessly at a fast
tempo, or make a subtle, lacy thing out of a Dixieland tune like Sensation Rag just through
the delicacy of his slight variations and the perfection of his control [...]”"*?® From these
passages one would expect Beiderbecke’s playing to be in a general sense simpler than that
of the other players. His playing was characterized by understatement and a restriction to a
small set of building blocks, including simple rhythms, small range (of just around a mid-

dle octave, not extreme highs or lows), and few notes.*?

Especially in terms of rhythmic sense, Beiderbecke differs from Oliver, Keppard,
and Armstrong. The consequence of learning from a photocopy meant that “Bix's time was
based on the white Dixieland style; his rhythmic displacements were usually crude synco-
pations next to those of the most advanced Negro players of the twenties like Louis...”'%8
The tendency for understatement also shows up here, as Gunther Schuller notes: “His sense
of time, for example, was an essentially uncomplicated one, seldom leading him to explore
[...]°%%° Thus the expectation would be that Beiderbecke swings less, syncopates less, and

has less rhythmic variety than the others.

The previous passages have presented the players, their connections, and the con-
crete musical aspects of their improvisation which one would expect to be the case based
on their biographies and mutual influence. In the next chapter, the results of the Jazzomat

analysis will be presented with the goal of confirming or contradicting these expectations.
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129 Schuller, Gunther, Early Jazz, p. 188.
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Below is a timeline of the important turning points in the lives and careers of the
four trumpeters, to better understand the events and connections between the players. Fol-
lowing this, Table 4 provides an overview of the characteristics of each player as described
in the literature and summarized in this chapter. This will allow a compact side-by-side
comparison of the main features of each musician’s playing. The aspects are divided into 3
categories: Rhythm, Musical, and Expression. Rhythmic aspects are self-explanatory. The
Musical category includes things like note choice, range, intervals, certain patterns like ar-
peggios and scales, etc. Expression then covers aspects like special effects (rips, shakes,
mutes)
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Timeline of Careers

1938:
Oliver
dies

New Orleans,
1901: Louis
Armstrong’s 1923: Keppard begins recording with Doc
birth Cook in Chicago.
New
Orleans,
1885: Davenport, 1925: Armstrong’s
King 1903: Bix Hot Five and Hot 1933:
Oliver’s Beiderbecke’s Seven recordings in Keppard
birth birth Chicago dies
1924: Armstrong departs for
NYC. Beiderbecke begins
recording with the
Wolverines
New 1931: Beiderbecke dies,
Orleans, Oliver’s last recording
1890: date in NYC.
Freddie
Keppard’s 1922: Oliver summons Armstrong to Chicago,
birth begins recording with his Creole band.
1922: Beiderbecke moves to Chicago, begins
professional music career.
1911: Oliver

cuts Keppard,
Keppard later
departs for

Chicago (1914)

1971:
Armstrong
dies

50



Table 5: Overview of Musician Characteristics

Category Oliver Keppard Armstrong Beiderbecke
Driving, front-of-the- High use of short notes Very high syncopation Simple rhythms
beat Front-of-the-beat Less syncopation
High syncopation Swing ratio contrasting Less swing->swing ratio
Rhythm to Armstrong and less closerto 1:1
syncopated
Strongly thematic Highly varied; broad Preference for upper Small range
improvisation and even distribution of register Few notes
Hints of chordal chord tones and More harmonic
Musical conception, i.e. color intervals conception than Oliver
notes and gestures like or Keppard, i.e. more
arpeggios color notes and higher
extensions, plus gestures
like arpeggios
Heavy use of expressive Characteristic ‘New Heavy use of Fewer ‘hot’ effects like
effects, especially Orleans lip shake’ exaggerated ‘New rips, and no ‘New
mutes, growls, and ‘wa- Orleans lip shake’ Orleans lip shake’
Expression wa’s. Frequent use of rips Cleaner, more controlled

Characteristic ‘New
Orleans lip shake’

effects like half-valve
squeezes
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4. Results

The solos were first processed in the MeloSpySuite and values were calculated for
the following features:

Chordal Pitch Class (CPC)
Intervals

Chromatic Sequences

Ratio of Ascending:Descending Intervals
Ratio of Chromatic Sequences
Arpeggios

Note Duration Classes
Inter-Onset-Intervals (101)

9. Event Density

10. Swing Ratio

11. Syncopicity

12. Onset Difference

NGO~ wWNE

Some categories contain within them subdivisions, providing for a very broad spectrum of

musical aspects with which to compare the musicians.

Then the data was analyzed in JASP using 3 methods. First, pairwise t-Tests were per-
formed to establish the aspects in which the musicians contrasted the most. Then all four
players were compared as a group with a MANOVA analysis. A correlation analysis was
performed on the individual musicians to sort out idiomatic trends for each player, and fi-
nally a correlation analysis was performed over all musicians to discover general trends in

traditional New Orleans Jazz trumpet style.

This chapter will look at the results and interpret them on their own terms for what they
say about the style of each player. When connections to the literature can be found, they
will be pointed out. Chapter 5 will then return to the statements and expectations discussed
in chapter 3, showing what can be proven or disproven, and chapter 6 will outline what
questions remain open and what next steps could be taken to answer them.

4.1. t-Tests

This sub-chapter will present and interpret the data for the t-Tests of each musician
pair. Only results of p < 0.05 are considered significant and examined here. The t-value de-
scribes the direction and intensity of the difference, and the factors in each table have been
arranged by t-value from largest to smallest. We consider the comparisons between the

New Orleans natives first, then those between Beiderbecke and the rest.
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4.2.1 Armstrong vs. Oliver

Table 5
Independent Samples t-Test Armstrong vs. Oliver
t P
Step Up -2.16 0.048

It is quite telling that there is only a single significant difference between Arm-
strong and Oliver, namely that Armstrong played fewer Step Up intervals than his mentor.
The rest of the categories showed p-values much too high to be considered significant.
Given what is known about how intimately Armstrong and Oliver were connected, this re-
sult is hardly surprising and only serves to confirm the claims that their playing was at
times virtually indistinguishable. This single difference is not at all apparent on the surface
when purposefully listening and comparing the two players for their use of upward step-
wise motion, thus it is safe to say that while the difference is fundamentally there, in all

practical sense these two musicians played identically based on the features analyzed here.

4.2.2. Keppard vs. Oliver

Table 6
Independent Samples t-Test Keppard vs. Oliver
t p
Swing Ratio Mean -2.95 0.012
Swing Ratio Median -2.79 0.016

Keppard and Oliver also show very little difference in the t-test, really only differ-
ing in one musical aspect: swing ratio. On the one hand this is an unsurprising result, given
that the two were so close in terms of musical influence and development. They came up in
the same tradition, learning from the same players at the same time. On the other hand, the
fact that it is exactly their swing which differentiates them is somewhat surprising, given
that both are said to have had a rhythm that drove the ensemble. However, it could be ar-

gued that the more relevant feature for creating a feel of ‘drive’ would be Onset Difference
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and in this respect Keppard and Oliver enjoy virtually the same overall average Onset Dif-

ference (.0153 and .0154 seconds respectively).

Keppard swings less than Oliver, which could be an expression of the tension in his

130 1t would seem that there are different zones on the

rhythm as noted by Bomberg above.
spectrum of swing ratio which correspond to either tense or relaxed feels. Authors often
connect a strong swing (2:1 or even more) with a relaxed feel, meaning that the closer Kep-

pard got to playing straight eighths, the less likely the feel would be relaxed.

Another interesting aspect of this comparison comes to light when remembering
Martin Williams connecting Keppard with the ragtime tradition. In the ragtime idiom, the
rhythmic complexity comes more from the shapes of the lines and the timing of the ac-
cents, in other words surface level features, and less from subsurface features like micro-
time. The result here falls right in line with Williams’ claim that Keppard’s rhythmic con-
ception is rooted in ragtime (and thus straight, or at least straighter, eighths) while also
showing some elements of swing, which players like Oliver and especially Armstrong

would then develop further.

4.2.3. Armstrong vs. Keppard

Table 7
Independent Samples t-Test Armstrong vs. Keppard
t p

Relative 101: Medium 2.765 0.015
(reference = annotated beats)

Step Down -2.22 0.043
Relative 101: Short -2.26 0.04
(reference = annotated beats)

Step Up -2.59 0.021

There are a couple more significant differences between Armstrong and Keppard,
but given the number of features considered, the two can be said to still have played quite

similar. There are two takeaways which can be drawn from this t-test. First, given that

130 Bomberg, E. Douglas, Making Music American, p. 208.
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Armstrong tended towards more medium-length Inter Onset Intervals and Keppard tended
towards more short ones, it can be said that Keppard played ‘denser’ than Armstrong, with
less space between his notes and lines. When listening to compare for this specific feature,
the first overall impression is indeed that Keppard’s onsets are closer together than Arm-
strong’s, though on this author’s listening it is only really apparent when one explicitly
looks for it. More interestingly, Keppard’s use of ornaments and his approach to time seem
to be bigger contributors to the higher density of onsets. Keppard, like Armstrong, plays
lots of arpeggio figures in his solos, but Keppard also throws in noticeably more neighbor
note ornaments around his arpeggios. These fast decorations, usually mordents, increase
the density of onsets within a short period of time. On top of this, Keppard has the most
noticeably free approach to time of the four players. He often shifts into rubato or even
simply plays outside the strict time, departing at point A and landing back in time at point
B (usually at a significant harmonic change), with the notes in between tending to get
pushed closer together. These two factors, Keppard’s frequent use of quick ornaments and
his freer time leading to compressed lines, contribute the most to the higher density of his
playing when compared to Armstrong.

Second, Keppard played more steps in both directions than Armstrong, suggesting
that his lines are generally more conjunct than Armstrong’s. This matches with a few fac-
tors which are reported to be typical of Armstrong. First, Armstrong made heavy use of ar-
peggio figures, stemming both from his more harmony-focused approach to improvisation
as well as his time spent playing harmony lines to Oliver, where outlining chords was a
natural accompanimental technique. Second, the typical rip figures that signify an Arm-
strong solo are as disjunct as a melodic figure can be, further contributing to this difference
between him and Keppard. On listening to compare how conjunct each musician plays, it
does come across that Keppard played more stepwise than Armstrong. Another contrast
which stands out when listening and looking at this specific feature is that, while Keppard
sometimes travelled across a wide range during his solos, just about as often he would stay
within a smaller ambitus, while Armstrong covered a much larger tonal space on every
solo in this corpus. The realities of working withing a smaller range necessitate more step-
wise motion just as covering such wide ranges requires one to make more and larger

jumps.
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4.2.4. Beiderbecke vs. Oliver

Table 8

Independent Samples t-Test Beiderbecke vs. Oliver
t p

CPC6 4.403 <.001
rel: short (Ref. = annotated 3.411 0.004
beats)
avg Tempo (BPM) 3.004 0.009
Event Density (Notes per Sec) 3.001 0.01
Leap Up 2.753 0.016
CPC5 2.527 0.024
Swing Ratio Mean -2.41 0.03
rel: very short (Ref. = annotated 2.43 0.029
beats)
Syncopicity -2.57 0.022
abs: medium (Ref. = 0.5 sec) -2.68 0.018
Swing Ratio Median -2.72 0.017
10l abs: medium (Ref. = 0.5 sec) -2.75 0.016
avg Onset Difference -2.81 0.014

Once we start considering Beiderbecke in comparison with the others it becomes
clear how the musicians are grouped. Here there are twelve significant differences between
Beiderbecke and Oliver, suggesting by the sheer amount that there is something fundamen-
tal that is separating Beiderbecke from the New Orleans natives. As we will see here and in

the comparisons with Keppard and Armstrong, that certainly is the case.

There are a few interesting conclusions to draw from this t-test. The ultra-signifi-
cant result that Beiderbecke plays more sixths of the harmony than Oliver can be explained
by a few things. First, it is known that Oliver was steeped in a blues tradition of jazz,
meaning that the color notes he was most likely to add were flatted thirds over major har-
monies (in Jazzomat notation CPC B, for Blues), Tritones (CPC T), and flatted sevenths
(CPC 7). That Beiderbecke played more fifths and especially more sixths is a natural con-
sequence of the lack of blues influence on his playing but also shows that he was using

some color tones in his more harmony-based approach to improvisation. When listening
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for this it becomes clear that Beiderbecke does indeed favor the 6™ of a chord, usually the

tonic, and he uses the 6" to decorate either the first or fifth scale degrees. One typical fig-

uration from Beiderbecke is a line which lands on the first scale degree by the penultimate
measure of a phrase, then oscillates between the root and sixth to finish out.

Both CPC results are confirmed by listening because, as discussed in the previous
paragraph, blues harmony plays a very minor role in Beiderbecke’s improvisation. In all
the transcriptions of this corpus there may be at most a handful of moments where Beider-
becke uses blues thirds or tritones. A listener will detect some color in his harmony, though
it is not the edgier, spicier harmony of chromatic alteration. Rather it is the more mellow,
closer-to-home harmony of emphasis on scale degrees like 6 which make up the majority
of Beiderbecke’s color pallet. One possible reason for this could be Bix’s documented
preference for the modal harmonies of such composers as Ravel and Debussy; as Arnold
Shaw writes: “Bix’s partiality to the whole-tone harmonies of Ravel and Debussy [...]
found expression in a group of piano pieces he improvised [...]"**! It is not far-fetched to
think that his harmonic thinking didn’t just show up in piano pieces like In a Mist, but also

a bit in his trumpet improvisation.

Beiderbecke also played more densely than Oliver, i.e. more notes per second. This
can in part be explained by the fact that Beiderbecke generally played faster tempi than Ol-
iver and thus almost necessarily played more notes per second, but it is my impression that
that is not the whole story. Beiderbecke’s lines tend to be quite scalar and are often com-
prised of streams of eighths going by, whereas Oliver’s ideas quite often include rhythmic
variation on small thematic ideas. This thematic focus caused there to be more space be-
tween repetitions of the ideas for Oliver and that also contributes to a lower event density

for the King.

The most interesting differences are found in the rhythmic aspects. First of all, Bei-
derbecke swings on average less than Oliver, which indeed lines up with the aural impres-
sion of Beiderbecke’s lines that was gained during the transcription process. On many sca-
lar passages it seemed that Beiderbecke played almost straight eighths, whereas Oliver

swung hard on everything he played. This is exactly what one would expect from a player

131 Shaw, The Jazz Age, p. 37.
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who had learned second-hand like Beiderbecke did. The true swing feel was something one
could only learn from long, direct absorption of examples played by masters. Since the
Original Dixieland Jazz Band, the commercial white band whose records were Beider-
becke’s ‘schoolbooks’, never quite captured real swing, it is natural that Beiderbecke had

no chance to be able to imitate it.

The next rhythmic difference of note is that Oliver made more use of syncopation
than Beiderbecke, which is right in line with the statements about Oliver’s particular
rhythm. As noted above, he was known to drive and syncopate liberally, naturally outstrip-
ping Beiderbecke in this regard. This result also aligns perfectly with the somewhat dispar-
aging remark made by Martin Williams that “Bix’s time was based on the white Dixieland
style; his rhythmic displacements were usually crude syncopations next to those of the
most advanced Negro players of the twenties like Louis, Earl Hines and Jimmy Harri-
son.”*32 A concentrated listening to Beiderbecke’s lines while focusing on syncopation
gives the impression that he tends to emphasize downbeats and in fact tends to emphasize
the stronger beats, 1 and 3, instead of backbeats. Many of his figurations start directly on

the beat and comprise lines which seem to aim at beats rather than the spaces in between.

Finally, Beiderbecke’s relationship with the beat (Onset Difference) is different
than Oliver’s. Oliver tends to play very much on the front of the beat, as testified by the re-
marks in the literature about his ‘drive’, while Beiderbecke plays more on top of the beat.
Again, such subtle features of microtime can only really be learned by internalization of
examples over the long term. Oliver’s examples were mostly black musicians coming out
of a different musical and rhythmic tradition than those from whom Beiderbecke learned,
namely white musicians with roots in European classical music. It is therefore natural that
the two would differ in how they placed their rhythms in relation to the beat established by
the rhythm section. This aspect of Beiderbecke’s playing connects with the observations
from the previous paragraph that his lines tend to start on and aim at strong beats. On the

macro level that expresses as relatively lower syncopation and on the micro level it

132 Williams, Martin T. (ed.): Jazz Panorama. From the Pages of The Jazz Review, New York: Da Capo Press
1979, p. 117.
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expresses as a more squared-off approach to the beat; the rhythm section defined the beat,

and Beiderbecke aimed his notes right at it.

4.2.5. Beiderbecke vs. Keppard

Table 9

Independent Samples t-Test Beiderbecke vs. Keppard
t P

CPC1 3.799 0.002
CPC 4 3.377 0.005
avg Tempo (BPM) 3 0.01
10l rel: medium (Reference = an- 2.908 0.011
notated beats)
CPC6 2.642 0.019
CPC5 2.481 0.026
10l abs: medium (Reference = 215 0.049
0.5 sec)
Metrical Event Density (Notes 2.18 0.047
per bar)
CPCB -2.25 0.041
rel: very short (Reference = an- 254 0.024
notated beats)
CPCL -2.62 0.02
avg Onset Difference -3.2 0.006

Yet again with twelve significant differences between Beiderbecke and Keppard,
the divide between Bix and the rest is clear. The comparison of note choices here supports
the conclusions drawn from the comparison with Oliver; Keppard shows more blues influ-
ence with his higher use of blues thirds while Beiderbecke displays a mellower harmonic

pallet, the only real color notes being 6ths and 4ths.

Once more the rhythmic aspects mark most of the differences between Beiderbecke
and Keppard. For one, Beiderbecke’s use of more Medium Relative 101s in combination
with Keppard’s higher Metrical Event Density suggests that Beiderbecke had more ‘air’ in
his solos than Keppard did. This connects with the observations about Keppard from the
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comparison with Armstrong; Keppard’s figures of fast mordents decorating his arpeggios
increase his note density and lower IOIs. This is an aspect absent in Beiderbecke’s playing;
his lines tend to range from streams of eighths, or sometimes triplets, to figures around one
note and squared off to land directly on beats, meaning that the space between each beat
stays empty. Thus, his lines will sound like there is a bit more openness in them. That Kep-
pard plays with more Medium Absolute 10Is can be explained by the fact that the Beider-
beck solos in this corpus are generally faster than Keppard’s.

The final aspect of note is the difference in Average Onset Difference. Similar to
the comparison with Oliver, Beiderbecke plays more on top of the beat than Keppard, who
played more in front of the beat, this being a result of the differences in their development
of thythm. Microtime seems to be a key factor that can almost diagnose a player’s artistic
pedigree; if one were closer to the pre-jazz music of black musicians, it is likely that there
was more freedom taken with the beat than if one were closer to either classical music or
the white commercial reproduction of jazz. Again, it is this author’s impression that Bei-
derbecke’s lines mostly start on and aim directly at beats, involving little syncopation on

the surface and little push/pull on the beat under the surface.
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4.2.6. Armstrong vs. Beiderbecke

Table 10

Independent Samples t-Test

Armstrong vs. Beiderbecke

t p

Syncopicity 2.791 0.013
10l abs: very long (Reference = 2.461 0.026
0.5 sec)

|10l abs: medium (Reference = 2.454 0.026
0.5 sec)

CPCT 2.331 0.033
CPC b6 2.207 0.042
CPC4 -2.46 0.026
CPC 2 -2.54 0.022
CPC6 -2.54 0.022
avg Tempo (BPM) -2.58 0.02
Step Down -2.64 0.018
CPC1 -2.68 0.016
Asc -3.76 0.002
CPC5 -4.6 <.001

With the final comparison between Armstrong and Beiderbecke it is clear that the

musicians can be split into two groups: New Orleans players and the man from Davenport.

With thirteen significant differences, Armstrong and Beiderbecke show the most contrast

of all despite their belonging to the same generation of jazz musicians. However, it should

be noted that, in the big picture, the differences between all the players are relatively small

and these musicians certainly all played in a similar style to one another.

Beiderbecke once again displays a more conservative harmonic pallet, favoring
more tones belonging to the scale of the chord and especially favoring the rather bland

fifths and roots. Indeed some color sneaks in with his use of fourths, seconds, and sixths,

perhaps a result of scalar lines which include the ‘extension’ notes beyond the seventh of a

chord. However, the spicy chromaticism clearly belongs to Armstrong with the tritones and

flatted sixths.
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One surprising result is that Beiderbecke is shown to use more ascending arpeggios
(in Jazzomat notation: asc) than Armstrong. Arpeggiated lines were known to be particu-
larly favored by Armstrong and are often mentioned when describing his idiomatic style,
while in the descriptions of Beiderbecke’s playing they are not mentioned as often. This re-
sult seems to almost contradict a listening test; both players play arpeggios often, but it is
this author’s impression that Armstrong does indeed come in with more than Beiderbecke.
The contradiction could come from the way the Jazzomat detects and labels arpeggios be-
cause Armstrong often ornaments his with repeated notes or neighbor notes as he works up
and down, which could confuse the algorithm. Beiderbecke did not decorate his arpeggios
as much in this way, and so it would be easier for the machine to detect them. The bottom
line is that the gestalt of ascending arpeggios exists more in Armstrong’s improv, though it
is also more decorated and altered. In any case, what this serves to show is that both Bei-
derbecke and Armstrong were incorporating arpeggios into their improvisation, gestures
which stem directly from a harmony-first approach to solos and which were becoming

bread and butter for their generation of improvising jazz musician.

Finally, the difference in Syncopicity underscores previous observations about the
fundamental differences between Beiderbecke and the New Orleans group. That Arm-
strong plays more syncopated is only to be expected; his particular use of syncopation is a
key factor in his unique swing and also connects with the aspects of rhythmic drive he in-
herited from Oliver. Not only that, Armstrong’s increased syncopation is a result of a sig-
nificant difference in phrasing between him and Beiderbecke. When listening to the lines
of the two players with Syncopicity in mind it quickly becomes apparent that Armstrong
leads in nearly every phrase with a syncopated intro, while Beiderbecke tends to start his
phrases directly on the downbeat. Such differences in musical ‘dialect’, while more explicit
and on the surface than microtime, are nevertheless aspects which result from long-term
absorption of rhythmic ideas. Here a certain parallel with Onset Difference can be seen; the
New Orleans players have a looser approach to the beat with a preference for leading ahead
while Beiderbecke is closer to squarely on top. Both the surface-level Syncopicity and the
subsurface Onset Difference point towards the fact that these musicians felt the time differ-
ently; the New Orleans players seem to treat the beat more freely and/or conceive of their
own time as a tool to push the time of the ensemble, while Beiderbecke plays more reac-
tively, respecting the beat of the ensemble and fitting his own time into it.
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4.2. MANOVA Analysis
The MANOVA Analysis returned a set of ultra-significant results, all with a p-

value of <0.001, for 4 features which allow a clear visualization of the grouping of the mu-
sicians as mentioned in the t-test discussion. These features are CPC 5, CPC 6, Avgerage

Tempo, and Average Onset Difference. Below are two 3D plots, one with the CPCs and

Average Tempo, then one with the CPCs and Average Onset Difference.

Figure 1: 3D Graphing of top MANOVA Features
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Figure 2: 3D Graphing of top MANOVA Features
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What is immediately apparent is that Beiderbecke stands apart from the other three. On
certain features, most significantly CPC 5, CPC 6, Average Tempo, and Average Onset
Difference, Beiderbecke really occupies a wholly different musical space than the New Or-
leans players, not just individually but also in a more big-picture sense. Beiderbecke plays
significantly more CPCs 5 and 6, significantly faster tempi, and more on top of the beat
than the others. These observations, which already came to the fore during the individual
comparisons, serve to underscore that there are fundamental differences between Beider-
becke and his peers, these differences certainly resulting from how Beiderbecke came to

jazz and how each group learned their craft.

In sum, the results of the t-Tests and MANOVA Analysis show that there is a clear
grouping of the musicians into New Orleans players and Beiderbecke alone. Among the
three NOLA musicians, the differences are particularly small and the distinguishing fea-
tures tend to be mostly melodic or surface-level rhythmic. Features from deeper-level cate-
gories such as harmony and microtime are so similar as to be insignificantly different be-

tween Oliver, Keppard, and Armstrong.

64



Between Beiderbecke and the rest, the differences are much more and larger. Here
there are many categories which separate Bix from the others, from melodic features, espe-
cially note choice, to multiple rhythmic features such as syncopicity, microtime, and the
density of line. However, it is important to note that in the big picture these differences are
relatively small; some are certainly audible, but many only become apparent when one lis-
tens specifically for them, and some are not audible at all. This fact does highlight the
power of the Jazzomat tool, though. By having the machine find the significant differences

between two artists, one can uncover previously unnoticed aspects of a musician’s playing.

4.3. Individual Correlations

The next analysis was a correlation function run over all features for each individ-
ual player in order to find connections between features that are idiomatic or unique for
each musician. The correlations presented here are a selection of the more interesting re-

sults.

Table 11: Oliver

Pearson’s Correlations Pearson’s r p
CPC b6 — Descending 0.998 <.001
CPC T — Descending 0.977 0.004
CPC b2 — Descending 0.959 0.01
CPC1-CPCDh2 -0.799 0.031
CPC3-CPCh6 -0.82 0.024
CPC5-CPC b6 -0.822 0.023
CPC3-CPCT -0.84 0.018
CPC5-CPCT -0.967 <.001
CPC5-CPCh2 -0.969 <.001

One of the first things that stands out when looking at the correlations for Oliver’s
playing is that within the top 10 positive correlations, the CPCs b6, T, and b2 all have very
strong positive relationships with descending chromatic lines. These results suggest that
when Oliver uses color notes, he uses them very often as passing tones in the context of
downward lines. According to this author’s aural impression, this does somewhat corre-

spond with what the listener hears; a very typical figure for Oliver is punctuating the end of
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an idea with an eight-eighth-quarter descending by half steps and aiming at a main chord
tone (root, third, or fifth), which could be the material that is generating such a strong cor-
relation in the analysis. This is especially audible on tunes such as 7°'m Watchin the Clock,
Showboat Shuffle, and Snag It. However, it is also true that Oliver uses ascending chro-
matic lines frequently, if not as often as descending. A good example of this can be heard
on his solo on Aunt Hagar’s Blues, where nearly every chromatically altered note is in a
line going upwards. The fact that these did not make it into the significant results of the
analysis means that more transcriptions would be needed to determine if Oliver indeed had

a preference for descending or ascending chromatic lines.

Table 12: Keppard

Pearson’s Correlations Pearson’s r p
Absolute Event Density — Descending Arpeggios 0.98 0.02
Very Short Relative 101 — Syncopicity 0.897 0.006
Very Short Relative Note Length — Syncopicity 0.877 0.009
Very Long Relative Note Length — Swing Ratio Mean 0.763 0.046
Average Tempo — Metrical Event Density -0.833 0.02
Short Relative Note Length — Syncopicity -0.899 0.006

The very strong correlation between Absolute Event Density and Descending Ar-
peggios is an aspect of Keppard’s playing that only really comes to the surface when one
listens specifically for it. For that reason, the Jazzomat tool is quite useful because it can
help guide intentional listening to discover both new aspects of an idiomatic style which
wouldn’t be as apparent otherwise, and it also simply points to new layers of nuance to be
enjoyed when listening for pleasure. On solos such as It Must Be the Blues 2 and Salty Dog
2 the feature is especially audible. In this case the correlation is indeed between two fea-
tures which appear in conjunction; Keppard does tend to fall through the arpeggios
quickly, leading to pockets of higher event density when he does so.

The results for Very Short Relative 10I1, Very Short Relative Note Length, and Syn-
copicity connect very nicely to the statements about Keppard’s roots in Ragtime- the idi-
oms of the style include dense lines made of many short notes which lead to a high degree

of syncopation, which is exactly what is coming together in the results in the table above.
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Martin Williams’ description of Keppard as a particularly staccato player with clear ties to

the clipped sound of Ragtime seems to be supported by these particular correlations.!3

It is during slower blues tunes that Keppard is at his most swinging, as is demon-
strated by the correlation between Very Long Relative Note Length and Swing Ratio
Mean. In such songs, Keppard would use his longest note lengths and also employ his

hardest swing, as opposed to the straighter but more syncopated lines of his faster numbers.

Tempo affected Keppard’s improvisational approach, as seen in the negative corre-
lation between Tempo and Metrical Event Density. On a faster song like Stockyard Strut,
one can hear that Keppard is working very much with thematic cells which are repeated.
The statements themselves are generally short and simple, leading to a low score for Met-
rical Event Density, and there are often pauses between the repetitions, which would also
lower his average for this feature. As discussed in chapter 4.2.3., Keppard’s approach on
certain tunes (the slower ones) was to be very free with the time and compress his lines,
leading to a higher Metrical Event Density on slower tempi. This also relates to the nega-
tive correlation between Short Relative Note Length and Syncopicity; Keppard is at his
most obviously syncopated on faster tunes, while on the slower tunes he uses his freetime,
compressed melody approach. This means that not only are the notes on the slower tunes in
fact shorter, they also fall outside the bounds of an onbeat-offbeat dichotomy. They do not

sound like syncopations to the listener, nor does the algorithm label them as syncopations.

133 Williams, Martin, Jazz in its Time, p. 170.
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Table 13: Armstrong

Pearson’s Correlations Pearson’s r p

CPCB-CPCT 0.792 0.011
Very Long Absolute 101 — Syncopicity 0.782 0.013
Syncopicity — Leap Down 0.762 0.017
Very Short Relative Note Length — Swing Ratio Median ~ -0.691 0.039
Very Short Relative Note Length — Swing Ratio Mean -0.695 0.038
Metrical Event Density — Repeated Notes -0.738 0.023
Absolute Event Density — Syncopicity -0.847 0.004

Armstrong’s strongest positive correlation between blues thirds and tritones is only
to be expected from a player so rooted in a blues tradition. Another effect of the blues
showing up in these results is the connection between Syncopicity and Leaps Down
(Jazzomat’s description of major/minor thirds). Blues phrases will often include synco-
pated intervals between the blues third and the tonic. In addition to this, Armstrong’s repu-
tation as a syncopator and arpeggiator (meaning he moved around in thirds quite often)

come together to support this second result.

Three correlations come together to point towards a big-picture trend: the negative
relationships between Metrical Event Density — Repeated Notes and Absolute Event Den-
sity — Syncopicity as well as the positive relationship between Very Long Absolute 101 —
Syncopicity. The big-picture trend is that when there are denser lines and more notes, in
other words more melodic complexity, Armstrong’s rhythmic complexity will decrease,
and vice versa. When there is more ‘air’ in his lines, aka longer 1OIs, he generally plays
more syncopated. The same counts for when he plays fewer notes. Then, considering the
fact that Armstrong’s most obviously syncopated solos include ones like King of the Zulus,
which is a solo built on hopping up and down arpeggios while repeating notes over and
over again, focusing on rhythm much more than melody, the negative relationship between
Metrical Event Density and Repeated Notes falls into place. It is not an exaggeration to say
that whenever Armstrong repeated notes, he did so to play with the rhythm and to spice
things up with syncopation. These passages were necessarily less dense; you have to leave
space between the notes to create the syncopation. Then, when Armstrong played straighter

rhythms, on tunes such as Weatherbird, his lines were also denser, with a stronger focus on
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line and melodic shape. It can be said that there is an overall negative correlation between

melodic and rhythmic complexity in Armstrong’s playing.

Table 14: Beiderbecke

Pearson’s Correlations Pearson’s r p
Very Long Relative 101 — Ratio of Chromatic Sequences  0.921 <.001
Short Absolute IOl — Ratio of Chromatic Sequences -0.677 0.045
Metrical Event Density — Ratio of Chromatic Sequences  -0.714 0.031
Average Tempo — Metrical Event Density -0.796 0.01

Beiderbecke stands out in that his use of chromatic sequences connects strongly
with multiple rhythmic factors. Firstly, the very positive correlation between Very Long
Relative 10Is and Ratio of Chromatic Sequences stems from the fact that, as mentioned
above, Beiderbecke’s playing is very downbeat-oriented and therefore often leaves lots of
‘air’ between the beats, pushing the values for IOI higher. On top of this, on certain solos
there is a clear juxtaposition of long notes floating over the background interspersed with
fast and dense chromatic lines. Prime examples include both his solos on Tiger Rag, and

this connection is likely a big contributor to the result above.

That the Short Absolute 101s would then have a negative correlation to the Ratio of
Chromatic Sequences seems at first glance like a simple repetition, a mirroring of the first
result. If Very Long I0ls correlate strongly, it makes sense that Short 101s would have a
negative relationship. However, there is more to this story. Beiderbecke has the largest
maximum value and highest average for Absolute Event Density in the raw data as well as
the highest average tempo, which goes to support the listener’s impression that Beider-
becke tended to play faster and more notey than the other players. All of these factors con-
tribute to a large proportion of Short Absolute IOIs in his solos. But at the same time, as
has been noted before Beiderbecke tended to play more diatonic than chromatic. This helps
explain the reason for why Short Absolute 101 and Metrical Event Density correlate nega-
tively with the Ratio of Chromatic Sequences. Beiderbecke played many notes close to-
gether, but kept them in the scale and only occasionally did he throw in chromatic altera-

tions.
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Finally, the negative relationship between Average Tempo and Metrical Event Den-
sity points towards an important limiting factor in jazz improvisation. Beiderbecke played
many quite fast tunes, but when listening to them it becomes apparent that on all of them
his smallest subdivision was at the eighth note and in fact he often stuck to nailing quarter
notes right onto beats or even to playing long held notes over the background of blistering
tunes like Tiger Rag. At the speeds Beiderbecke played, it would have been indeed quite
hard to play clear lines at anything smaller than an eighth note subdivision, so Beiderbecke
saved that for the slower tunes. On Jazz Me Blues one can hear him running up and down
in triplets, gestures which come across nice and flowing at the slower tempo. With streams
of eighths at fast tempos next to runs of triplets at slower ones, Beiderbecke’s tempo-based
restriction of subdivisions left him with a negative relationship between tempo and notes-

per-bar.

4.4. Overall Correlations

The final analysis was a correlation function sent over all musicians and all fea-
tures. By selecting interesting correlations that all four players share it may be possible to
detect concrete musical features which are typical of trumpet improvisation in traditional
jazz in the overarching sense, including the New Orleans and Beiderbecke ‘dialects’. The
results included a set of significant results with p < .05 and >/=.001 as well as a set of ul-
tra-significant results with p < .001. These two groups are presented in Tables 16 and 18

respectively.
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Table 15: Significant General Correlations

Pearson’s Correlations Pearson’s r p
Descending Chromatic Sequences — Ascending Arpeggios 0.816 0.007
Medium Abs. Durclass — Syncopicity 0.462 0.008
Syncopicity — Repeated Notes 0.447 0.01
Swing Ratio Median — Avg. Onset Difference 0.439 0.012
Swing Ratio Standard Deviation — Syncopicity 0.43 0.014
Swing Ration Mean — Avg. Onset Difference 0.37 0.037
Very Short rel. 101 — Syncopicity 0.369 0.038
Syncopicity — Mixed -0.359 0.047
Very Short abs. 101 — Syncopicity -0.392 0.027
Abs. Event Density — Avg. Onset Difference -0.448 0.01
Short rel. 101 — Syncopicity -0.546 0.001

The first three results from Table 3 point towards surface-level musical gestures
which seem to be typical for the trumpeters; Descending Chromatic Sequences and As-
cending Arpeggios have a very strong positive correlation, while Syncopicity moderately
correlates with both Medium Absolute Note Length and Repeated Notes. The connection
between Descending Chromatic Sequences and Ascending Arpeggios in the results is a
half-truth; while it is the case that the players all do have a certain preference for descend-
ing chromaticism and ascending arpeggios, these two ideas were used separately and not in
conjunction with one another. The are few to no moments in the corpus where descending
chromaticism leads into rising arpeggios or where rising arpeggios finish off with falling
chromatic lines. The two ideas, separate from one another, seem to be high on the list of
preferred figurations for the players and in fact it is this author’s impression that the strong-
est use of both occurs with Oliver and Armstrong. Beiderbecke’s and Keppard’s solos do
not deliver an audible impression of preference for these two devices, while Oliver’s and

Armstrong’s do.

As to the connection between Syncopicity and Absolute Medium Note Length as
well as Repeated notes, these results do correspond to the aural impression. Taking Arm-
strong as an example, one can clearly hear his penchant for playing ‘fat’ offbeat notes on
solos like King of the Zulus. Of course, the absolute values for any duration class will de-

pend on the tempo, but overall the tendency for offbeat notes, especially those which
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precede longer pauses, seems to be long rather than short across all players. When it comes
to syncopicity in connection with repeated notes one must again think of Armstrong, and
King of the Zulus is again a perfect example of how strong this connection of the two fea-
tures was. Of all the players, Armstrong leaves the clearest and most lasting impression
with his use of repeated notes where he digs into rhythm, stripping away melodic consider-
ations and using his articulation as a percussive element to spice up and syncopate his so-

los.

In order to determine how much of an influence Armstrong alone was having on the
results for Syncopicity, Absolute Medium Note Length, and Repeated notes, the statistical
analysis was performed again while leaving Armstrong’s data out. In the new analysis, the

data were as follows:

Table 16
Pearson’s Correlations Pearson’s r p
Medium Abs. Durclass - Syncopicity 0.498 0.016
Syncopicity — Repeated Notes 0.331 0.122

Without Armstrong the correlation between Absolute Medium Note Length and Syncopic-
ity actually increases slightly while still staying significant. There could be a few explana-
tions for this. First, Armstrong has the third-highest average for Absolute Medium as well
as second-highest for Long Note Length in the raw data while at the same time being first
in the Short and Very Long categories. What this translates to is that, while Armstrong did
make ample use of Absolute Medium Note Lengths, he also made extensive use, in fact
even more use, of many other note lengths. When excluding Armstrong from the analysis
we also take away the larger values for the other note lengths, leaving proportionally more

Medium Note Lengths to correlate with Syncopicity.

Another possibility becomes apparent when looking at Syncopicity across all play-
ers and all solos. While Armstrong does have the highest overall average Syncopicity and
highest average within a single solo, he also shows the largest standard deviation and in
fact has the second lowest minimum Syncopicity value. What this means is that Armstrong
varied the most in his use of syncopation and at times played the most non-syncopated of

the New Orleans natives (Beiderbecke holds the smallest minimum for Syncopicity as well
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as the lowest average). This points towards two possibilities for Armstrong: 1) that more
syncopations would fall into passages where he used more non-medium note lengths and 2)
that in passages with higher use of medium note lengths, Armstrong could have been in a
phase of lower syncopation. For the rest of the players, the possibility exists that since they
were a little more consistent with their syncopation, whenever they used medium note
lengths those values would necessarily correlate and lead to the statistical result presented

above.

In light of these results it is also important to remember that a correlation does not
necessarily mean that the two features appear in conjunction with one another. As of now
there is no function in the Jazzomat that can extract only syncopated notes and their lengths
at the same time, which would be the necessary dataset to confirm the actual dynamic

which is at play here.

That the new correlation between Syncopicity and Repeated Notes decreases when
excluding Armstrong is exactly what one would expect based on reports from the literature
and the aural impression from the listening tests. However, the p-value is much too high to
give this result anything more than a passing acknowledgement. So, to the question of how
much Armstrong alone is influencing the correlations of Syncopicity, Absolute Medium
Note Length, and Repeated Notes, the jury seems to still be out and more data would be

needed to firmly establish an answer.

The correlation of both Swing Ratio Median and Mean with Average Onset Differ-
ence is particularly interesting given previous results reported in “A Swingogram Repre-
sentation for tracking micro-rhythmic variation in jazz performances”. Here, the Jazzomat
team notes a tendency for soloists to play in a different (usually lower) swing ratio than
that of the drums, but also that soloists will tend to synchronize their offbeat onsets with
that of the drums.*®* Therefore, the flexibility in swing ratio comes more from the freer
placement of the downbeat onset in relation to the fixed offbeat onset. In the case of tradi-
tional jazz, the constant ‘ring-ding-a-ding’ pattern of the drums is absent, but often the

chordal instrument, be it piano or guitar/banjo will express swung eighth notes from the

134 Christian Dittmar, Martin Pfleiderer, Stefan Balke & Meinard Mller (2018) A swingogram representation
for tracking micro-rhythmic variation in jazz performances, Journal of New Music Research, 47:2, 97-113,
DOI: 10.1080/09298215.2017.1367405, last accessed: 07.05.2023.
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rhythm section, thus giving the soloist a fixed offbeat onset with which to synchronize. Re-
calling that positive values for the Average Onset Difference feature translate to the soloist
playing ahead of the ensemble beat and that Swing Ratio is calculated by the relation of the
long to the short eighth, the results here suggest that harder swing for these four traditional
jazz trumpeters is a result of the displacement of the downbeat eighth note in front of the
beat. Future investigations using the swingogram representation to look at the microtime
interaction between soloist and rhythm section in traditional jazz would help understand

this dynamic in even more detail.

The next interesting correlation is between Syncopicity and Mixed Chromatic Se-
quences, which enjoy a moderate to low negative correlation. While admittedly small, this
result does point towards an important dichotomy in the improvisation of these players; it
seems that rhythmic variety and tonal color were somewhat separate concerns of the solo-
ists and that when one was in focus, the other took a back seat. In other words, the soloists
would play fewer color notes when their lines were rhythmically complex and would play
tamer rhythms when they incorporated more chromaticism. What stands out when listening
for this dichotomy is that all players display a similar approach to playing over tunes with
more static harmonies. Beiderbecke’s second solo on Tiger Rag, Oliver on New Orleans
Shout, Keppard’s second solo on High Fever or his solo on Stockyard Strut, and Armstrong
on King of the Zulus; in every case when either the harmonic rhythm is extremely slow or
the changes allow a player to linger on the same pitch across multiple chords, the trumpet-
ers will repeat chord tones extensively, playing with the rhythm on a single pitch or arpeg-
gio and clearly making use of syncopation. When doing this the solos also noticeably lack
extensive use of chromaticism, the aural impression supporting the result as detected by the
Jazzomat. However, in solos with more melodic shape to them as well as more chromati-
cism it is very difficult to say that the listener hears less syncopation. The correlation ac-

cording to the numbers and to the aural impression is indeed a small one.

The final interesting correlation among the sufficiently significant results is the
moderate negative relationship between Absolute Event Density and Average Onset Dif-
ference. There are two aspects of this to note. First, when playing more notes at whatever
tempo, it seems that the soloists turned their focus significantly towards melodic shaping,
leaving microtime on the back burner and playing more on top of the beat. This is in the

same vein as the correlation between Syncopicity and Mixed Chromatic Sequences; in the
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categories rhythm and melody, when playing highly complex in one, the soloist will play
simpler in the other. The second aspect is a result of tempo considerations. Recalling that
Absolute Event Density will almost necessarily increase with higher tempos, one can ex-
trapolate that the higher the tempo, the straighter and more evenly the traditional jazz solo-

ist will tend to play.
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Table 17: Ultra-Significant General Correlations

Pearson’s Correlations

Pearson’s r

CPC >—-CPC b2

Step Up — Ratio Chromatic Sequences
Very Long abs. 101l — Syncopicity
CPCB-CPCT

CPC b6 — Jump Down

Medium abs. 101 — avg. Onset Difference
Syncopicity — CPC b2

CPCT-CPCh6

Medium rel. Durclass — Syncopicity
Long rel. Durclass — Swing Ratio Median
Long rel. Durclass — Swing Ratio Mean
CPC5-CPCh6

Short rel. Durclass — Syncopicity

Very Short abs. 101 — avg. Onset Difference
Avg. Tempo — avg. Onset Difference
CPC5-CPCB

Very Short abs. Durclass — avg Onset Difference
Abs. Event Density — Syncopicity
CPC1-CPCh2

CPC5-CPCh2

CPC1-CPCT

CPC5-CPCT

0.697
0.668
0.652
0.649
0.648
0.617
0.599
0.589
0.563
-0.558
-0.563
-0.568
-0.574
-0.58
-0.588
-0.59
-0.603
-0.655
-0.666
-0.695
-0.775
-0.79

.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

The negative correlation between rhythmic and melodic complexity is further sup-

ported by the results from the ultra-significant group. Here Average Onset Difference

shares a strong positive correlation with both Medium and Very Long Absolute 101, while

at the same time a strong negative correlation with Very Short Absolute 101, Average

Tempo, and Very Short Absolute Duration. Additionally, Absolute Event Density and Syn-

copicity enjoy a strong negative correlation. In other words, when there is more ‘air’ be-

tween the notes, more space in the lines, the musician will play more (micro)rhythmically

complex, and vice versa. Faster tempi and denser lines will lead to a stricter treatment of
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the beat as the focus turns more towards shaping melodies or even just getting notes out at

breakneck speeds.

That stepwise motion upward correlates with increased use of chromaticism is in-
teresting given the results from Oliver discussed in chapter 4.3. As noted there, it is this au-
thor’s impression that Oliver makes just as much use of chromaticism going upwards as he
does going downwards. This is also the case when listening to the other players’ use of
chromaticism; for the listener there is no clear preference of the group for chromaticism
upwards, and so this result seems to again be a connection which is only apparent to the
machine. While lower neighbor semitones do seem to be a typical gesture for the group,
these figures do not always get picked up by the Jazzomat because a chromatic sequence
needs at least 3 notes in order to be labeled that way by the software. Another confounding
factor is that the feature Ratio of Chromatic Sequences takes into account chromaticism in
all directions, so this result does not at all mean that the group should have an audible pref-
erence for only upwards chromaticism. Both descending and, most importantly, mixed se-
quences count towards the ratio. When thinking of the tags of some songs, where a player
will oscillate between two notes one half-step away from each other (for example Beider-
becke at the end of Tiger Rag 2), it becomes clear that these moments are pumping up the
correlation. The miniature phrases are counted as mixed chromatic sequences, and each
time the player moves from the lower note to the higher another step up is registered. So
once again, while the correlation may be there, the listener does not hear it as a clear sur-

face feature.

Finally, the grouping of ‘vanilla’ notes and color tones stands out in the ultra-signif-
icant results. The table shows that the core notes of a harmony, the root, third, and fifth,
stand in a clear negative relationship to color tones, in this case CPCs B, b2, and T. Addi-
tionally, the color tones share a very strong positive correlation among themselves. At a
first glance this may seem strange; when thinking about how color tones are most often
used, the typical figuration has them resolving to a core note or being used as passing tones
in order to either depart from a core note or land on one. In this time period, playing notes
like b2 and b6 as stand-alone anchors for an improvised melody was certainly not the
norm, nor does it correspond to the aural impression of the solos in this corpus. The closest

one gets to using non-resolving color in a solo is in Beiderbecke’s Way Down Yonder in
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New Orleans. Even there, though, the color is of a modal kind, not a chromatically altered
kind.

So, where are these correlations coming from then? Looking at the color tones first,
the easiest to explain is the positive relationship between Blues thirds (B) and tritones (T).
These are two of the most defining notes of the Blues idiom, so it is natural that they would
correlate in a corpus which includes 3 players steeped in the Blues tradition. Regarding the
other color tones, it is this author’s impression that chromatic alterations occur mostly in
scalar runs up and down, a linear and connected use as opposed to a pointillistic one. No-
tice that the other two correlations are between color tones separated by only a whole step
(> means major third over minor chord in Jazzomat notation). Thus it is easy to see that,
during these connected chromatic runs, the color tones right next to each other would cor-

relate most strongly.

This last explanation still does not answer the question of why the color tones do
not strongly correlate with the core notes and instead have a strong negative relationship.
One possibility could be that the improvisational strategy on some solos is skewing the
data. Certain solos in the corpus are extremely arpeggio-heavy and on the rest, arpeggios
are a common and preferred figuration. Whenever arpeggios are heavy in the mix, the
amount of core notes will naturally increase and the amount of chromatic alterations will
decrease. This would cause the correlation to skew away from a connection between core
notes and their neighboring color tones, even if the connection was indeed there in solos
with more linear melodic contour. In order to test this possibility, the following solos were
removed from the correlation analysis because of the dominance of arpeggios in them:
Tiger Rag 2, High Fever 2, It Must be the Blues 2, Aunt Hagar’s Blues, New Orleans
Shout, Chimes Blues, King of the Zulus, and Yes! I'm in the Barrel. Of particular interest
are the correlations for 1-b2, 5-T, and 5-b6 because the adjacent notes are most likely to
appear in conjunction with one another in a chromatic line. Under the new analysis all
three negative relationships stayed negative and only decreased in intensity by a negligible
amount, meaning that a predominance of arpeggios is likely not the fundamental cause of
the original result. It seems that more transcriptions and more data are needed to determine

what is happening with these groupings.
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5. Discussion

This chapter will return to the statements made by authors about the musicians as
outlined in chapter 3 and examine them in the context of the data and analyses of chapter 4.
Here the goal is to support or call into question the various claims made about a player’s
particular style or the connection between two players on the basis of this first lower-level

analysis.

5.1. Joe “King” Oliver

Let us recall the aspects of Oliver’s playing which were highlighted in the litera-

ture:
Rhythm Musical Expression
e Driving, front-of-the- e Strongly thematic im- e Heavy use of expressive
beat provisation effects, especially

e High syncopation e Hints of chordal con- mutes, growls, and ‘wa-
ception, i.e. color notes wa’s.
and gestures like arpeg- | ¢ Characteristic ‘New Or-
gios leans lip shake’

Some rhythmic points have already been touched on in chapter 4.2.2. Oliver aver-
ages 0.015422 seconds Onset Difference overall with a range of 0.008553 to 0.02326 sec-
onds (the averages of individual solos). The takeaway is that he rarely if ever played be-
hind the beat, which would support the claim that he played with drive. This result seems
to contradict the statement by Rudi Blesh that Oliver mixed drive with moments of linger-
ing and catching up.!3 However, given the size of the corpus it could very well be the case
that with more data the lingering aspect of Oliver’s playing would start to show up in the

analysis.

The claims about Oliver’s high use of syncopicity are borne out in the data, with
Oliver averaging 22% syncopated notes across the whole corpus, higher than Keppard’s
18% and Beiderbecke’s 13%. Only Armstrong beats out Oliver in average syncopicity with
25%, but this does not detract from the fact that Oliver can easily be counted as a player

who made liberal use of syncopation.

135 BJesh, Rudi: Shining Trumpets. A History of Jazz. New York: Alfred A. Knopf 1946, p. 225.
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One final point about Oliver’s rhythm comes up when considering the statement by
Martin Williams that Oliver’s swing was unique because it was “predictable, positive, and
consistent.”13® This seems to fly in the face of some comparative results from this corpus.
Oliver has the highest standard deviation in Onset Difference at 0.005383, the second-
highest standard deviation in Syncopicity at 0.082901, and the highest overall standard de-
viation in Swing Ratio at 0.427737. While these differences are admittedly small, the fact
is that Oliver is the most variable musician with regard to these three rhythmic factors
which seem to be the most relevant to conveying the impression of swing to the listener.
That Williams categorizes Oliver as particularly predictable and consistent in terms of
swing raises the question of what part of Oliver’s repertoire he is referring to and with
whom he is drawing the comparison. Again, with a larger corpus from all these players and
more contemporaries, perhaps the comparative consistency would start showing up in the

analysis.

Of the expressive factors attributed to Oliver, the characteristic New Orleans Lip
Shake certainly is his preferred device. Across tempos and genres, Oliver uses the shake
noticeably more often than Keppard and of course Beiderbecke. Only Armstrong uses
more shakes, which serves to support the dynamic sketched out in chapter 3.1. that these

parts of a signature sound are the kind of material which is passed on from mentor to disci-
ple.

Regarding other expressive effects like scoops, bends, falls, rips, mutes, and growls,
surprisingly Oliver does not make much use of them in this corpus. He only used a handful
of scoops and bends, there is only one questionable instance of a mute (on Snag It: it al-
most sounds like a mute, but it could also be that Oliver just had a bad day for his tone),
and there are no rips or growls to be heard. This is of course a consequence of the solos se-
lected, and with a corpus covering the entirety of Oliver’s output the other effects are likely

to show up in greater numbers.

Now turning to the question of chordal thinking behind Oliver’s improvisation, the

factors which would most strongly suggest this are certain uses of color notes and the use

136 Williams, Martin: “King Oliver”, in: Green, Stanley (ed): Kings of Jazz, New Jersey: A.S. Barnes and Co.
1978, p. 256.
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of arpeggios. It has already been noted that Oliver did make some moderate use of arpeg-
gios in his solos, though clearly less than the younger generation of Armstrong and Beider-
becke. As to his use of color notes, we have pointed out that Oliver uses blues notes often
and the other color tones are usually passing notes within his lines. Both of these uses do
not necessarily suggest a chord-first approach behind his improv; the blues notes suggest at
most modal thinking, and passing tones belong more to a melodic-linear conception than a
chordal-outline conception. As mentioned by multiple authors, the core of Oliver’s ap-
proach was melodic-thematic, and in order to investigate that a further, mid-level analysis
is required. What the current low-level analysis shows is that there is some, although small,

evidence for chordal thinking in Oliver’s improv.

5.2. Freddie Keppard

The signifying aspects of Keppard's playing as described in the literature are these:

Rhythm Musical Expression
e High use of short notes | ¢ Highly varied; broad e Characteristic ‘New Or-
e Front-of-the-beat and even distribution of leans lip shake’
e Swing ratio contrasting chord tones and inter-
to Armstrong and less vals
syncopated

As seen in the t-tests, there were no significant differences between the players in
their use of short notes. The classification by Martin Williams of Keppard’s playing as par-
ticularly “clipped’ compared to other players'3’ seems to not show up in this feature,
though that doesn’t necessarily mean that the statement is wrong. It could be the case that
the articulation and release contribute more to the clipped sound than the duration of the
notes. This aspect of Keppard’s tone requires a more detailed analysis of individual notes
than the Jazzomat can provide, but even just listening to compare Keppard’s and Beider-
becke’s articulations shows a clear difference. Beiderbecke’s bell-like tone is dominant in
most of his solos in this corpus and, though the onsets of some notes may be hard, the re-
leases are almost always round, suggesting articulations like ‘dah’ or ‘tah’. By contrast,
Keppard’s onsets are mostly hard and his releases are universally sharp, suggesting articu-
lations like ‘daht’ and ‘taht’. This seems to be the strongest contributing factor to Kep-

pard’s clipped sound.

137 Williams, Martin, Jazz in its Time, p. 170.
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In chapter 4.2.2. it was shown that Keppard and Oliver have virtually the same val-
ues for overall average onset difference (.0153 and .0154 seconds respectively), and though
there is no statistically significant difference between all the players on this feature, it is the
case that Oliver and Keppard are slightly more ahead of the beat than Beiderbecke and
Armstrong (.0091 and .0117 seconds respectively). Bomberg’s contrast of Keppard’s

138 would therefore seem to be supported

‘tense’ swing with Armstrong’s ‘relaxed’ swing
by these results, based on the assumption that more front-of-the-beat playing contributes to

a feeling of drive and detracts from a laid-back feeling.

The second expectation which was drawn from Bomberg’s contrast was that Kep-
pard’s swing ratio would be different than Armstrong’s, perhaps closer to 3:1 with the as-
sumption that a strict dotted-eighth + sixteenth rhythm would translate to a tenser, more
square feel. Interestingly, there was no statistically significant difference between the two
in terms of swing ratio, and Keppard in fact came in at an overall average of 1.40:1 com-
pared to Armstrong’s 1.45:1. Virtually identical values, with Keppard actually being on the
straighter side. As suggested in chapter 4.2.2., perhaps there are varying zones on the spec-
trum of swing ratio which correspond to feelings of tension, and it seems that one of these

zones is closer to straight eighths at a 1:1 ratio.

Another feature related to a relaxed swing feel seems to be Syncopicity, and here
the difference was more pronounced; Keppard came in at an overall average of 18% synco-
pated notes while Armstrong led the pack with 25%. Though still not a statistically signifi-
cant difference, the contrast here is greater and it could be the case that with more data the
results would become significant. It seems that Syncopicity is a more promising feature for
determining the foundation of the contrast between Keppard’s tension and Armstrong’s re-

laxation.

Recalling what Jelly Roll Morton said of Keppard’s improvisation, that his ideas
were seemingly limitless,** one expectation was that Keppard would display a wide range
of intervals and chordal pitch classes and that no particular feature would stick out from the

rest, this based on the assumption that a particularly varied set of musical ideas would

138 Bomberg, E. Douglas, Making Music American, p. 208.
139 Jelly Roll Morton, quoted in: Lomax, Alan, Mister Jelly Roll: The Fortunes of Jelly Roll Morton, New Or-
leans Creole and “Inventor of Jazz”, New York: Duell, Sloan, and Pearce 1950, p. 126.
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necessarily mean broad use of many possible intervals and chordal pitch classes. Below are

two charts showing Keppard’s average percentages of each interval and CPC.

Figure 3
Keppard Interval Percentages Keppard's CPC Percentages
m BiglumpUp = Jump Up Leap Up CPC b2
Step Up m Repeat u Step Down o%

m Leap Down m Jump Down  ®BiglumpDown  CPCT

3% 3%

6% 6%
CPCL
12% 6%
22%

CPC>

0% CPC<
0% CPC7

13%

CPC4
1%

13%

There is a noticably symmetric bell-curve structure centering around repeats with
two sub-peaks on step up and step down in Keppard’s intervals. All intervals are present,
but there is a clear preference for smaller intervals as opposed to large ones. This makes
sense because melodies involve lots of stepwise motion and Keppard belongs to the camp
of theme-first improvisers. It is interesting to note that stepwise motion and repeats make
up 57% of his intervals, and still he was characterized as having unending new ideas.
Though these results can’t say anything conclusive, they would suggest that maybe it

doesn’t take much raw musical material to create a huge variety of melodic ideas.

The CPC distribution is a little more even, though the blues notes (B, T, and 7) are
noticalby prominent. As noted before, this is to be expected from New Orleans players of
the first generations of jazz. Keppard’s pitch classes fit the expectation of broad
distribution, though there are some gaps when it comes to generally rarer classes like >
(major third over minor chord) and < (Minor 7 over major 7 chord). Again, the CPC results
here don’t seem to give any clear support for the expectation of a broad distribution. When
considering that blues notes make up 34% of Keppard’s pitch classes, it could again be the

case that a big variety can come from few building blocks.
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Because the results for Intervals and CPCs seems to be ambiguous, it has to be
admitted that this particular question is better answered with a mid-level analysis. Then the
units making up the melodic and thematic lines of the solos can be marked and
systematically compared, showing how Keppard strung together smaller ideas into bigger

structures.

Finally, Keppard differs from Oliver and Armstrong in his use of the New Orleans
Shake. While it does show up occasionally, across this corpus Keppard’s total comes to a
mere 18 shakes compared to Oliver’s 55 and Armstrong’s 78. Much more than the shake,
Keppard uses what could be described as a wide, muscular vibrato which especially comes
to the fore on particularly long notes. The pace of oscillation tends to be slower with Kep-
pard, giving him a very distinct sound in comparison to Oliver and Armstrong. Here we see
once more a feature turned into a unique calling card for the musician which distinguishes
them from other rival players. Keppard seems to have found his signature sound in this vi-
brato, contrasting Oliver and Armstrong, though Keppard occasionally showed that he too

could employ the New Orleans Shake.

5.3. Louis Armstrong

Here are the main points about Armstrong’s improvisation as documented in the lit-

erature:
Rhythm Musical Expression
e Very high syncopation | e Preference for upper e Heavy use of exagger-
register ated ‘New Orleans lip
e More harmonic concep- shake’

tion than Oliver or Kep- | ¢ Frequent use of rips
pard, i.e. more color
notes and higher exten-
sions, plus gestures like
arpeggios

As has become clear through our examination of Oliver and Keppard, Armstrong
earned his reputation as a highly syncopated player honestly; with his overall average of
25% syncopation in this corpus, the data support what the ears can hear immediately. Other

rhythmic aspects which were attributed to Armstrong were that he inherited drive from
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140 and that his sense of time was more ‘subtle’ than his mentor’s.**! Recalling that

Oliver
Armstrong’s overall average onset difference comes to .0117 seconds, this places him 3™
in the ranking of front-of-the-beat players. The raw data would suggest that he did play
with drive, and a larger corpus might bring the values for onset difference up, but it is im-
portant to establish the baseline of perception to put these results into context. Timo
Fischinger provides a good summary of research into the psychology of rhythm; previous
studies have shown that two events can be detected as non-simultaneous when there is a 2-
5 millisecond (.003-.005 seconds) difference, that one can start to place the events in order
at differences beginning between 30-50 milliseconds (.03-.05 seconds), and that a reliable
ordering of events only starts at differences of 100-120 milliseconds (.1-.12 seconds) or
even higher.1*2 What this means is that Armstrong, as well as the other three players, falls
in the gap between perceptible non-simultaneity and the very beginnings of determining
event order. This would suggest either that the perception of Armstrong or any of the group
playing with drive comes more from a gut feeling in the listener than a concrete perception,
or that there are other factors at work in conveying a feeling of drive. Determining what
those factors are deserves its own dedicated investigation.

Then, it is unclear exactly what Williams means by subtlety in sense of time, but
here it shall be understood as a wider and more fine-grained spectrum of variability on fea-
tures such as Onset Difference, Swing Ratio, and Syncopicity. The following is a table

summarizing the relevant raw data on these three features for Armstrong and Oliver:

140 Blesh, Rudi: Shining Trumpets. A History of Jazz. New York: Alfred A. Knopf 1946, p. 225.

141 Williams, Martin T. (ed), Jazz Panorama. From the Pages of The Jazz Review, New York: Da Capo Press
1979, p. 105.

142 Fischinger, Timo: Zur Psychologie des Rhythmus. Prazision und Synchronisation bei Schlagzeugern. Dis-
sertation Universitat Kassel 2008, p. 48-49.
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Table 18

Armstrong Oliver
gg;gteD'fference: 0.005782 — 0.017628 seconds | 0.008553 — 0.02326 seconds
Onset Difference: 0.004428 0.005383
Standard Deviation
Swing Ratio: 1.068356 — 1.737399:1 1.432567 — 1.700851:1
Range of Averages
Swing Ratio:

Overall average 0.358273 0.427737

Standard Deviation

Syncopicity: Range 10.4167% — 48.2759% 11.1111% — 34.6667%
Syncopicity:

Standard Deviation 0.111582 0.082901

There are a few points to notice about the comparison of these three features. First,
Armstrong is only more variable (i.e. has a higher standard deviation) in Syncopicity. Sec-
ond, Armstrong shows a narrower range in Onset Difference and a wider range in both
Swing Ratio and Syncopicity. So, in some certain ways Armstrong is more ‘subtle’ than
Oliver, but in other ways he isn’t. Importantly, on the most surface-level and therefore no-
ticeable factor, Syncopicity, Armstrong is both more variable and has a wider range. This
would be something that a listener could hear most clearly, while microtime features like
swing ratio and onset difference are less likely to play an obvious role in the aural impres-
sion. However, microtime is exactly the kind of feature one would think of when consider-
ing a ‘subtle’ approach to time, and in respect to that Oliver at least equals Armstrong, if
not surpasses him because, though his swing falls into a narrower range than Armstrong’s,

Oliver makes more varied use of it.
Looking at the question of Armstrong’s use of the high register, the MIDI note val-

ues of all notes across all solos was extracted for each player and plotted for comparison

below:
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Figure 4
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The vertical axes show the number of notes and the horizontal axes describe the

MIDI values. The first thing to notice is that Armstrong has a very dense spread; lots of

notes in the first place, and fairly well distributed, showing a nice bell curve around the

middle range of the horn. However, Armstrong’s highest pitch is MIDI 84, which corre-

sponds to C6 on the piano and the D above the staff on a Bb trumpet, and that is the highest

note of the group. The question of where the high range of the trumpet begins exactly can
be disputed, but for this paper it shall be said to start at Eb5, or MIDI 75, this based on the

general consensus in orchestration treatises summarized by Christoph Reuter in Klangfarbe

und Instrumentation. Geschichte — Ursachen — Wirkung.'*® Armstrong’s pitch distribution

shows that he plays 200 notes in this range, compared to Oliver’s 161, Beiderbecke’s 86,

and Keppard’s 98. The absolute numbers show that Armstrong does indeed play more and

higher notes than any other player in the corpus. However, this observation needs to be

qualified with the fact that, as a percentage of all notes played, Armstrong only shows

moderate favor for the upper range. In fact, Oliver leads the pack with 28% of his notes in

143 Reuter, Christoph: Klangfarbe und Instrumentation. Geschichte — Ursachen — Wirkung, Frankfurt am
Main a.0.: Peter Lang 2002 (Systematische Musikwissenschaft Band 5), p. 368-369.
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the high range, then comes Armstrong with 20% closely followed by Keppard with 17%,
and finally Beiderbecke with 9%.

Why, then, was Armstrong so strongly associated with the high range of the trum-
pet? Of course, with more transcriptions this percentage could turn out to support the asso-
ciation, but there might be more at work here than sheer numbers. Armstrong was known
for a very powerful, loud, and clear tone. When listening to solos like West End Blues one
can’t help but admit that his sound in the high register has a sizzle and force which stands
out among the tone of his contemporaries. Perhaps because of this, listeners hear a power
and control in Armstrong’s high notes which they don’t in other players’, and so they mark

Armstrong as a high note player.

Determining whether a player was thinking of the harmonies while they soloed is a
difficult task when only analyzing the low-level musical features of a solo. However, there
are a few clues which can give evidence for a harmonic approach behind the improvisation.
Primary among these is the presence of arpeggios; nothing shouts chordal thinking more
than outlining them as they go by, so frequent and long sequences of arpeggios can serve
as a good determiner of a harmony-first approach to improvisation. A related but less pre-
cise determiner could be the use of thirds; if thirds turn out to be a predominant interval for
a soloist, this is likely a result of moving around often in arpeggios. Finally, the use of
chromatic notes may also point to some harmonic thinking, although this provides the
weakest evidence because chromatic alteration can also result from passing tones in a mel-

ody-first paradigm.

As has already been noted, Armstrong and Beiderbecke both play noticeably more
arpeggios than Oliver and Keppard, though all players make use of the figuration. Im-
portant also is what was learned from the t-tests; the players do not show a statistically sig-
nificant difference on the arpeggio feature. This result needs to be qualified with some fur-
ther details. The software extracts data for average length of arpeggios but does not count
instances of arpeggios, meaning that really the players do not differ significantly in the
lengths of their arpeggios, but it could be the case that the statistics would support the lis-
tener’s impression that some players used arpeggios more often if there were a tool for
counting them. This is why the predominance of thirds may provide a little more clarity.

Again, there was no statistically significant difference between the players with regard to
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the intervals, but the raw numbers do show an interesting grouping. Thirds make up about
33% of Armstrong’s intervals in this corpus. He is then followed by Beiderbecke at 31%,
Oliver at 26%, and finally Keppard at 25%. Here we see exactly the generational grouping
one would expect when assuming that the younger, harmony-first players use more arpeg-
gios. While these results cannot serve as definitive proof, it seems there is a trend which

may become significant with more data.

Finally, Armstrong’s use of expressive gestures as outlined in the literature lines up
perfectly with the data from this analysis. First, Armstrong’s characteristic sound and vi-
brato, the epitome of the New Orleans Shake described by Gunther Schuller,'** is dis-
played in his total of 78 shakes in this small corpus, a sizeable sum given that there were
only 9 Armstrong solos and the most shakes by far among the musicians examined. Then,
the other characteristic component of Armstrong’s sound according to Schuller, the rip,
shows up 23 times compared to Keppard’s 1 and Oliver’s 0. Giving Beiderbecke the bene-
fit of the doubt and counting his squeezes as rips too only leaves him with 3 in this corpus.
What this goes to show is that no one was making use of rips in the way Armstrong was;
that expressive device belonged to him alone. So, it would seem that Armstrong appropri-
ated the shake from Oliver and he pushed it to such an extreme that it became most associ-
ated with him instead of his mentor and then, on top of that, Armstrong added the rip as a
second calling card of his personal sound.

144 Schuller, Gunther: Early Jazz. Its roots and musical development, New York: Oxford University Press
1968, p. 97.
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5.4. Bix Beiderbecke

Here is the summary of Beiderbecke’s characteristic features:

Rhythm Musical Expression
e Simple rhythms e Small range e Fewer ‘hot’ effects like
e Less syncopation e Few notes rips, and no ‘New Orle-
e Lessswing - swing ra- ans lip shake’
tio closer to 1:1 e Cleaner, more con-
trolled effects like half-
valve squeezes

Certain statements about Beiderbecke’s rhythm are definitely supported by the data.
Recalling Williams’ claim that Beiderbecke’s syncopations were crude imitations of those

of the Black players’%

as well as Schuller’s observation that Beiderbecke’s rhythm was
simple!*®, Beiderbecke’s Syncopicity score of 13%, the lowest of the group, would seem to
support both authors. In addition, when considering his percentages on Relative Duration
Class, Beiderbecke has most of his eggs in the ‘Short” Duration Class basket (81%) and
displays lower or equivalent values for the other categories. What this means is that Bei-
derbecke tended to use mostly one note length in relation to whatever tempo he was play-
ing at, while the other players spread their note values out a tad bit more. Then, regarding
Swing Ratio, recall that it was only a significant difference between Beiderbecke and Oli-
ver. Looking at the raw data, Beiderbecke is nearly identical to Keppard in values for aver-
age Swing Ratio (both averaging 1.4:1 overall) and quite comparable to Armstrong (who
comes in at an average of 1.45:1). So, in this sense Beiderbecke defies the claim that his

rhythm was significantly different from that of the New Orleans players.

Let us turn now to Green’s view of Beiderbecke’s playing, that he used few notes
and a small range.'*’ Beiderbecke’s stats on Event Density tell a split story. On the one
hand, he clocks in at the highest overall average Absolute Event Density with 3.85 notes
per second. This is a natural consequence of him also playing generally faster tempos than
the rest in this corpus. On the other hand, Beiderbecke’s overall Metrical Event Density is

the lowest at 4.7 notes per bar, though it is still comparable with Armstrong’s, who came in

145 Williams, Martin, Jazz Panorama, p. 117.
146 Schuller, Gunther, Early Jazz, p. 188.
147 James, Burnett, “Bix Beiderbecke”, in: Green, Stanley, Kings of Jazz, p. 60-61.
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3" with 4.9 notes per bar. Recall also that Metrical Event Density was a statistically signif-
icant difference between Beiderbecke and Keppard, with Beiderbecke playing fewer notes
per bar. What may be going on here is a distortion of perspective by analysis of written
transcriptions instead of directly analyzing the audio material. When looking at a written
transcription, even when a tempo is marked fast the solo will appear to have a low note
count because, as we have seen in chapter 4.3. both Beiderbecke and Keppard tended to-
wards fewer notes per bar at higher tempos. They turned to larger note values out of practi-
cality, because subdivisions smaller than an eighth note at high tempos become very diffi-
cult to play. However, for the listener even solos with larger subdivisions can sound very
note-dense if the tempo is fast enough, and the argument can be made that the aural im-
pression is more important in this case than what a written transcription might show. Bei-
derbecke was probably not thinking “I want to be a minimalist and play a cool solo with
few notes”. Instead he was likely trying to keep a flow of ideas going at a difficult tempo
and chose a flow that fit the character of the groove while not getting unmanageable or un-
playable, resulting in fewer notes per bar but more per second. In sum, it is somewhat mis-

leading to characterize Beiderbecke’s playing as making use of few notes.
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Let us recall the graph of Beiderbecke’s pitch spread when looking at the claim that
he used a small range:
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The bell curve that was so visible in Armstrong’s spread is somewhat present here, but the
large spikes between [65] and [72] are interesting because of the clear gaps which were not
as present in Armstrong’s set. The majority of Beiderbecke’s notes fall in this range, a total
of 64%. What is apparent is that the slopes of the bell curve are steepest for Beiderbecke,
which does support the idea that his range was noticeably more concentrated than that of

the other players.

The control and beauty attributed to Beiderbecke by Williams'*® and Armstrong
himself}*® show up most noticeably in the expressive effects Beiderbecke uses. With regard
to the New Orleans Shake, one could at most say that Beiderbecke hinted at it with his fast
vibrato, but really he did not use the shake in this corpus. Instead most of his notes were
played with that straight tone which cut through the ensemble just as Armstrong described
it. Then, including rips, scoops, bends, and falls, Beiderbecke employs only 13 across the

whole corpus, by far the lowest count among the four players. This would go right along

148 Williams, Martin, Jazz Panorama, p. 117.
149 |_ouis Armstrong quoted in: Shapiro, Nat and Hentoff, Nat eds., Hear Me Talkin’ to Ya, pp. 158-159.
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with the idea that Beiderbecke was more of a straight-edge player than the New Orleans
natives. Interestingly though, Beiderbecke uses three quite hot rips in this corpus (listen for
example to the one in Way Down Yonder in New Orleans) and zero half-valve squeezes
(recall that Armstrong actually used one squeeze here). With a larger data set the numbers
might start to turn out as one would expect, but these results do go to show that Beider-

becke was certainly capable of employing hot techniques when the moment was right.

6. Summary and Outlook

This chapter will point out what was learned about each of the players through this
first analysis, what can be said about traditional jazz trumpet improvisation in general,
what questions remain open and unanswered, as well as what the sensible next steps would

be to pursue these analyses further.

Oliver

The analysis delivered multiple interesting take-aways about Oliver. First of all, it
can be said with confidence that Oliver’s status as central to the jazz family tree is borne
out by the data. His style and idiomatic approach to jazz was taken up by Armstrong, who
was able to play essentially identical to his mentor, as shown by the t-test comparison.
Since Armstrong exercised an indisputable influence not only on later trumpet players, but
all jazz musicians of the following decades, to a certain degree this also reflects on Oliver’s

influence across the field of Jazz.

Then, there were several ambiguous results in Oliver’s correlations. Firstly, while
chromaticism and descending lines seemed to correlate in the data very strongly, the aural
impression left the question open as to whether Oliver actually preferred descending chro-
maticism to ascending chromaticism. But, whichever way that question ends up going, the
bigger-picture take-away was that Oliver’s use of color notes seems to line up well with his
reputation as a melodic-thematic improviser. In other words, the way he uses color notes
mostly as passing tones suggests a more melodic and linear approach to improvisation, ra-
ther than a chordal-harmonic approach. While there were hints of an awareness of chords,
not only in quotes relaying his advice to younger players but also in his use of arpeggios,

the data still support the idea that Oliver preferred a melody-first approach to improvisation
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rather than a harmony-first approach. With a further analysis of the MLUSs this idea will

likely be confirmed.

Another ambiguous aspect of Oliver’s playing was his rhythm. Authors attribute
feelings of both drive and lingering to his playing, but in this corpus only the drive ap-
peared in the data. Then, in the comparison of his rhythm with Armstrong’s, it would seem
that Oliver operated on a subtler level, with more variation and nuance in his microtime
than Armstrong, even though it is said of Armstrong that his time was subtler. These ques-
tions of microtime and its effects on the groove and on the listener demand extensive in-

vestigation to figure out what goes into making that feeling of Swing.

Keppard

Keppard’s contrast to Oliver manifested itself in some surprising ways that seem to
square with the characterizations of Keppard’s musical roots which show up in the litera-
ture. The contrast in their rhythmic approaches, that Keppard swung less than Oliver, is at
first glance quite unexpected because of the assumption that when musicians grow up and
develop in the same context, their approach to such subtle things as microtime should be
more similar than not. As noted before, perhaps this is a manifestation of Keppard’s roots
in the Ragtime idiom.

Another interesting feature of Keppard’s playing which was highlighted in his com-
parison to Armstrong; here the data showed that Keppard played generally note-denser
than Armstrong and the proposed reason for that is that Keppard’s idiomatic use of orna-
mentation and his free treatment of the time led to his lines being occasionally compressed,
with many notes falling into smaller time periods. This gives a characteristic shape to Kep-
pard’s lines which no other player in the group displayed, so it can be said that high orna-
mentation and free treatment of the time/beat are part of Keppard’s signature improvisa-

tional style.

An additional take-away from the comparison to Armstrong was that Keppard both
played more conjunct than Armstrong did. When pursuing the cause of this difference, it
became apparent that Keppard and Armstrong occupy different tonal spaces in their im-
prov. Keppard tended to stick with a more restricted ambitus on each solo, and it was pro-

posed that this is part of the reason why he comes across as a more conjunct player than
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Armstrong; when moving in a smaller tonal space the steps will almost necessarily be
closer together. By contrast, Armstrong sails up and down, moving across clearly larger to-
nal spaces on almost every solo, giving him more space to play disjunct but also pointing
towards characteristic shapes for the solos of each player; Keppard’s solos will tend to set
small boundaries and stay there while Armstrong’s solos tend to involve large sweeps

across the full range of the horn.

The correlation analysis showed the power of using the Jazzomat tool as an aid to
focused listening. While a correlation result does not always necessarily mean that the two
factors appear in conjunction, in the case of absolute event density and descending arpeg-
gios it is the case that Keppard tends to move through his descending arpeggios quickly.
While this result alone is merely an interesting point, it could be the beginnings of objec-
tively describing Keppard’s unique jazz ‘dialect’, to be expanded on with other trends

which show up in other analyses.

Williams’**® claims about Keppard’s connection to Ragtime were indeed justified
by the correlation results which connected Syncopicity with Very Short 101 and Very Short
Relative Note Length. This constellation of results connected nicely too with his correla-
tion of Swing Ratio Mean and Very Long Relative Note Length. On slower tunes, Keppard
expressed more of the free, swinging rhythm which was to become so central to later
branches of Jazz music, while on faster tunes he showed his Ragtime roots with straighter
eighths and more syncopation. What this grouping of results points towards is that Keppard
embodied the transition which was starting to show up in the style itself; the roots of Jazz,
among them Ragtime, were making way for the Swing era and a new rhythmic paradigm
with new values and emphasis. Keppard stood at this transition, being one of the last big

names holding onto Ragtime and among the first testing the waters of Swing.

Armstrong
Through the comparison to Beiderbecke, Armstrong’s use of arpeggios was illumi-
nated in an important way. The software labeled Beiderbecke as playing more arpeggios, a

result which defies both the literature and the listener’s impression. The proposed

150 Williams, Martin, Jazz in its Time, p. 170.
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explanation is that the way Armstrong played his arpeggios confused the algorithm, caus-
ing his lower score. As Armstrong moves through his arpeggios, he throws in many neigh-
bor note decorations and syncopated repetitions of notes. Both of these features would
mask the presence of the arpeggio to the machine, but for the human listener the gestalt of
the arpeggio is still clearly present. The takeaway is that Armstrong indeed made heavy use

of arpeggios, but he treated them as scaffolds for both melodic and rhythmic decoration.

Another important take-away for Armstrong’s playing was the fact that he used
syncopation in some quite specific and idiomatic ways. On almost every phrase in this cor-
pus, Armstrong leads in with a syncopated figure. This syncopated lead-in belongs to Arm-
strong’s particular ‘dialect’ of rhythm and phrasing, something that characterizes his solos

and distinguishes him from other players, particularly Beiderbecke.

During the individual correlation analysis an interesting global trend in Arm-
strong’s playing became apparent. The negative correlations among multiple rhythmic and
melodic features suggest that there is a dichotomy present in Armstrong’s playing, specifi-
cally that in the domains of rhythm and melody, when playing complex in one he will tend
to play simpler in the other. When examining this closer it came out that Armstrong’s use
of note repetition is almost universally in conjunction with syncopation, which is another
idiomatic feature of his playing. During these moments of high note repetition Armstrong
sets melodic considerations to the side and turns his focus towards rhythm and percussion
in his use of syncopation and articulation. At times when he uses this approach the solos
will have more air in them, while when playing with a more scalar focus such as on Weath-

erbird he will revert to simpler rhythms and denser lines.

Beiderbecke

Beiderbecke’s position as the outsider of the group was clearly supported by the
data and the analyses highlighted some interesting ways in which he differed from the New
Orleans crew. First of all, his choice of notes stood out as a distinguishing factor. Not only
did he clearly show a lack of influence from the Blues tradition, his playing hints at a dia-
tonic-modal foundation due to his de-emphasis of blues notes and emphasis instead on
scale degrees like 4, 5, and 6. Through listening specifically for this emphasis, a figuration
which seems to be an idiomatic feature of Beiderbecke’s phrasing came to the fore; using

the last measure or so of a phrase to oscillate between scale degrees 1 and 6 is something
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that Beiderbecke makes clear use of and which does not show up particularly in the phras-

ing of the other players.

Beiderbecke contrasted Oliver in a few key ways. The man from Davenport played
more notes per second, and it was suggested that this has 2 causes. Obviously, because
Beiderbecke played generally faster tempi, his absolute event density will be naturally
higher. However, the structure of Beiderbecke’s lines also contributes to this difference.
Beiderbecke plays much more scalar, running up and down in a more constant stream of
eighth notes while Oliver played more motivic-thematic, stating ideas and gradually vary-
ing them, but with space in between which lowers his values for absolute event density.
This falls in line with what is suggested in the literature about the change in approach to
improvisation that these two represent; Oliver is the standard-bearer for thematic and para-
phrase improvisation, while Beiderbecke belongs to the generation which focused more on
harmony and scales. At the same time, when comparing Keppard and Beiderbecke, Beider-
becke comes out with lower note density, most likely due to Keppard’s use of ornaments
and rubato as mentioned before. This means that while Beiderbecke generally plays
streams of notes for his solos, there can still be a certain open quality to them depending on

the tempo, where there seems to be lots of air or lift in his lines.

Another important contrast between Beiderbecke and Oliver was their rhythm. Not
only did Beiderbecke swing and syncopate less than the New Orleans players, his general
treatment of rhythm and the beat was fundamentally different. When focusing strictly on
rhythm it becomes apparent that Beiderbecke has a much more squared-off approach to the
beat and phrasing. While the New Orleans players will tend to focus on the between-the-
beat moments, Beiderbecke very much launches from downbeats, especially from the
strong beats 1 and 3, and aims at them too, giving his rhythm a uniquely square flavor. In
addition, Beiderbecke’s values for Onset Difference place him closer on top of the beat
than any of the other players, reinforcing the idea that he had a stricter treatment of the beat
and the rhythm than the NOLA group.

From the individual correlations we learned that Beiderbecke tends to play faster
and more notey than his peers. This trend may have more to do with the corpus that the
analysis was done on, though, and a larger sample from Beiderbecke’s repertoire may

change this result. What was clear and more independent from the corpus is that
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Beiderbecke’s note choices differ fundamentally from those of the other players. Beider-

becke tends to shy away from chromatic alterations of nearly every kind, tending to stay in
the diatonic scale and emphasizing those colors rather than the colors of the Blues or other
spicier alterations. The correlations also pointed out a trend in how Beiderbecke shaped the
rhythm of his lines in relation to tempo. When the tempo was slow enough, he would make
use of small subdivisions like triplets, whereas at higher tempi he would restrict himself to

eighths and nothing smaller.

What did we learn about the players?

One overall trend which was noticeable was that rhythm is a fundamentally distin-
guishing factor between the New Orleans players and Bix Beiderbecke. A collection of
various results points toward the trend that the New Orleans musicians treated the beat
with much more freedom than Beiderbecke. This almost certainly stems from the music
traditions which the two groups grew up in and learned from. The New Orleans players
came up in the Blues and Ragtime traditions, which in turn had their roots in West African
music and rhythmic traditions. Beiderbecke by contrast learned primarily from a white
commercial reproduction of jazz music played by musicians with roots in various Euro-
pean musical traditions, including classical music. That is to say, the two groupings of jazz
musicians learned in entirely different rhythmic contexts and this is reflected in multiple

results from the analysis here.

The MANOVA Analysis was a particularly good visualization of the grouping.
Here it becomes very clear that the New Orleans players belong together and differ only on
small points and at small scales, while Beiderbecke stands apart, occupying literally a dif-
ferent musical space than the others. The New Orleans players are more likely to differ on
surface-level features like use of syncopation, ornamentation, or expressive devices while
overlapping on subsurface features like microtime or approach to harmony (especially cap-
turing the sound of the Blues). Beiderbecke, on the other hand, is more likely to differ both

on the surface and on subsurface features.
What did we learn about trad jazz trumpet?

The overall correlations delivered many significant results, allowing some broad

statements about trumpet improvisation in the traditional Jazz idiom. First of all, the
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software pointed out a positive relationship between ascending arpeggios and descending
chromaticism. While upon listening for this connection it became clear that these two phe-
nomena are not actually connected to each other, it is also the case that the figurations oc-
cur quite often in most of the solos. This means that while they weren’t really used in con-
junction, rising arpeggios and falling chromaticism are two of the more popular gestures in
a trad Jazz solo. The Jazzomat then pointed out that for these players, syncopated notes

tended to be medium in length and not too short.

When considering the swing of these four players, the correlation between Onset
Difference and Swing Ratio Median/Mean in light of the Swingogram paper by the
Jazzomat team pointed towards the dynamic of how these players created the swing feel in
their solos. For trad Jazz players, stronger swing came from a displacement of the first
eighth note ahead of the beat. This dynamic could then be further explored by applying the

Swingogram approach to this corpus.

The dichotomy of melodic and rhythmic complexity which showed up in Arm-
strong’s individual results is also hinted at in the group results. Firstly, The negative rela-
tionship between Syncopicity and Mixed Chromatic Sequences suggested that perhaps it is
true for all trad Jazz players that they focused selectively on melodic or rhythmic complex-
ity. In following up with listening tests it also became apparent that all the players applied
similar strategies to tunes with static harmony or very slow harmonic rhythm; on such
tunes the trad Jazz players are more likely to highlight rhythm by repeating notes more of-
ten, allowing the syncopation to sit more on the surface. At the same time, though, it is dif-
ficult to say that the solos with more melodic shape also have less syncopation. But it is the
case that the rhythmic features get covered by the melodic ones such that for the listener,

the harmonically slow tunes sound more syncopated.

The second aspect of the melody-rhythm dichotomy shows up in a whole suite of
positive and negative correlations. As noted before, when a solo is more notey and/or
faster, and therefore more melodically complex, the trad Jazz player will simplify the
rhythmic and in particular the microrhythmic aspects of their playing. Conversely, when
there is more breathing space between the notes, when there is less going on melodically,
the rhythmic and microrhythmic complexity will increase.
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What questions are still open?

When examining Oliver’s correlations the data pointed towards him having a par-
ticularly prominent preference for descending chromatic lines. This did not fully square,
however, with the aural impression of his solos, and so it seems that more data and more
transcriptions are needed to really say whether Oliver played more descending chromatic

lines or not.

The positive overall correlation between Syncopicity, Absolute Medium Note
Length, and Repeated Notes led to the question of how much impact Armstrong alone had
on the results. Following an analysis which left Armstrong out, the correlations actually in-
creased in intensity, which is the opposite of what was expected. Syncopation and the de-
tails of how it is used by the trad Jazz players still demands some closer inspection, be-

cause there is no clear explanation for the results.

Another big unanswered question was why color notes correlate so negatively with
the core notes of the harmony, such as CPC 1, 3, and 5. The proposed reason, that heavy
use of arpeggios skewed the proportions of each CPC, turned out unlikely to be the cause.
This is a dynamic which certainly requires closer inspection with more data and transcrip-

tions.

The claims of certain players having drive led to another open question. While the
raw data suggest that these players did indeed play ahead of the beat, thus with ‘drive’, the
limitations of human perception caused some second-guessing. Relying on Onset Differ-
ence alone seems to be insufficient to say there is perceptible drive in a soloist’s playing,

and so there remains the question: what else contributes to the perception of ‘drive’?

In terms of next steps, a mid-level annotation of the transcriptions followed by a
mid-level analysis would illuminate more details of each musician’s improvisation style
and strategy. For example, certain questions, like did Keppard really have such an unend-
ing reservoir of ideas or to what extent did theme-first improv play a role in each musi-
cian’s improv, are best answered with the mid-level data. Once the mid-level annotation is

complete, the corpus will be ready to integrate into the WJD.

100



Another further set of analyses involving other groups of musicians from the WJD
will give more clarity on each player and traditional Jazz improv in general. Especially for
musicians like Armstrong and Beiderbecke, whose output also included solos in the Swing
style, comparing their results from trad Jazz and other styles could yield insight into how
they changed over time and across styles. Additionally, comparing the body of all trad Jazz
solos with those from the Swing and Bebop eras would allow contrasts to be drawn and
perhaps a developmental line would become apparent, showing how improvisational strate-
gies and musical values changed from the early Jazz period, through Swing and Bebop,
and beyond.

The corpus and analysis presented in this thesis serves as the starting point for a
more detailed investigation into the beginnings of Jazz music. From here, more paths open
up to explore how this music developed, how it worked, where it came from and where it
went. The work shown here is another part of the picture sketched out, to be filled in with
details by subsequent inquiries. One more block laid in the foundation of our knowledge
about one of the world’s most influential artforms and one more step towards a deeper un-

derstanding of four of Jazz’ most important musicians.
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Appendix

Abstract

The goal of this thesis is to investigate trumpet improvisation in the traditional New Orle-
ans Jazz style using the method of the Jazzomat Project. Solos by four representative play-
ers, Joe “King” Oliver, Freddie Keppard, Louis Armstrong, and Bix Beiderbecke, were
transcribed and analyzed using the MeloSpy software, then compared using statistical anal-
ysis tools in JASP. The social and musical connections of the musicians as documented in
the literature are presented, and a set of statements about the idiomatic styles of each player
are tested and either confirmed or questioned by the results of the data analysis. Addition-
ally, interesting stand-alone results of the analysis are presented. The similarities and dif-
ferences between each trumpeter are discussed, overall trends for trad jazz trumpet improv

are identified, and new questions for further investigation are presented.

Zusammenfassung

Ziel dieser Arbeit ist es, die Trompetenimprovisation im traditionellen New Orleans Jazz
mit der Methode des Jazzomat-Projekts zu untersuchen. Solos von vier reprasentativen
Spielern, Joe "King" Oliver, Freddie Keppard, Louis Armstrong und Bix Beiderbecke,
wurden transkribiert und mit der Software MeloSpy analysiert und anschlie3end mit statis-
tischen Analysewerkzeugen in JASP verglichen. Die in der Literatur dokumentierten sozia-
len und musikalischen Verbindungen der Musiker werden dargestellt, und eine Reihe von
Aussagen Uber die idiomatischen Stile der einzelnen Spieler werden gepriift und durch die
Ergebnisse der Datenanalyse entweder bestétigt oder in Frage gestellt. Dartiber hinaus wer-
den interessante Einzelergebnisse der Analyse vorgestellt. Die Gemeinsamkeiten und Un-
terschiede zwischen den einzelnen Trompetern werden erdrtert, allgemeine Trends flr die
Improvisation auf der traditionellen Jazztrompete werden aufgezeigt und neue Fragen fur

weitere Untersuchungen gestellt.
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