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Introduction

The so-called “Viennese Trichord” is often cited as a common harmonic fingerprint of Second
Viennese School music, but there is little rigorous empirical evidence for this. With the advent of
increasingly sophisticated computational analysis, it is possible to assess comprehensively the place of
the Viennese Trichord in this repertoire.
The following paper is a corpus study of Webern’s 31 works with Opus numbers, using music21 to
measure the statistical prominence of the trichord as both a vertical and linear harmony. This paper
therefore gives some insight into the extent to which Webern either sought to develop a new and
consistent harmonic language or aimed to avoid repetition. Meanwhile, this two-dimensional
perspective allows for consideration of the coherence, with regard to this trichord, of the corpus. In
the dodecaphonic works, it also provides some understanding of the ramifications of the features of the
row on the musical surface.
To carry out this analysis, I have adapted two techniques associated with keyword analysis from
linguistics: frequency analysis and dispersion.
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Methods & Metrics

The corpus in this paper is Webern’s 31 works with opus numbers. Each movement is analysed
individually, as they are sufficiently harmonically self-dependent. They have been encoded in Sibelius
software using conventional Western notation, before being exported in XML for analysis with
music21.
Methodological inspiration for this paper comes from the linguistic field of Keyword Analysis: the
pursuit of “any words that offer important insights into the ‘aboutness’ of a text or corpus”.
Techniques developed in the pursuit of literary keywords can be adopted to seek out key harmonies;
in this paper, the principal research question could thus be framed as follows: Is the Viennese
Trichord a key harmony in Webern’s music?
Keyword analysis often hinges primarily on frequencies: words that occur to a statistically unusual
degree. In this paper, keyness is calculated as those harmonies that are anomalously frequent.
More recently, scholars have included dispersion as a supplemental metric: this measures the
distribution of a word (or harmony) across a corpus. In this paper, it allows us to distinguish between
two similarly frequent harmonies, but in which one dominates a few movements but is otherwise
absent, and the other occurs infrequently across comparatively many movements.
Evidently, this paper rests on the assertion that frequency implies significance. Whilst on one level this
is common-sensical, it also ignores a wide gamut of other phenomena that can lend salience. In that
context, therefore, the results of this paper have to be understood as describing only one—admittedly
important—aspect of Webern’s harmonic language.
Finally, I will briefly run through a précis of how my code works to gather this data.
In order to consider vertical appearances of the trichord, I used music21’s “chordify” tool to create a
harmonic reduction of each movement that displays every note in the piece on one stave. I then
segmented individual verticalities, which I categorised according to transposed normal order and
prime form. Durations are recorded in seconds to provide the total duration of each harmony in each
movement.
In linear analysis, the focus is on locating groups of three consecutive notes in a contrapuntal part that
comprise the Viennese Trichord. First, I created a contrapuntal reduction of each of the movements.
Following this, I analyse each contrapuntal part for groups of three consecutive notes, and then record
the frequency of the different harmonies expressed in each three-note group.
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3.1

Results
Vertical Appearances

The Viennese Trichord is the most common trichord in Webern’s music. Unsurprisingly, therefore,
both its normal-order forms are anomalously common. Compared to the other prime-form trichords,
the prime-form Viennese Trichord has the seventh-highest dispersion value, and the correlations
between frequency and corpus position are 0.24 and 0.17, indicating a moderate increase over time.
Digging into the movements themselves, we can consider in which movements the Viennese Trichord
is anomalous, which are the labelled movements on this graph. Finally, we can consider the dispersion
of the Viennese Trichord within the temporal span of the movements themselves, as shown on the yaxis of this graph.
3.2

Linear Appearances

Out of 19 prime-form harmonies, the Viennese Trichord has the sixth-highest value; this time there is
one anomalous value, set-class 3-3. Turning to dispersion, the Viennese Trichord has the twelfthhighest value of the 19 prime-form harmonies used in the corpus, whilst. As for correlations with
corpus position, they indicate a moderate decrease over time.
Turning to individual movements, there are only two in which the Viennese Trichord is an
anomalously frequent harmony, as marked on this graph, again with dispersion on the y-axis.
3.3

Linear & Vertical: Synthesis?

Having considered the vertical and linear separately prompts the obvious question of how similar are
these two dimensions? This graph shows prime form frequencies, normalised to facilitate comparison,
with movements that have anomalous linear or vertical proportions marked. The normalized vertical
value is higher than the normalized linear value in a small majority of the movements, and the median
normalized linear value is slightly higher than the vertical median. Summing normalized values
indicates the cumulative effect of the linear and the vertical. The five movements with the highest
combined frequency are marked.
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Discussion & Conclusions

The general depiction of the Viennese Trichord in the academic literature is as a common fingerprint
found regularly through the corpus. Whilst the chronological correlations show that it is a consistently
important part of Webern’s harmonic language, the dispersion metrics indicate that there are other
harmonies used more equally across the corpus. I suggest that perhaps the Viennese Trichord has
been highlighted precisely because it appears across the corpus but tends to occur more frequently in a
smaller number of works, unlike set-class 3-3, which has a very similar frequency, but lower dispersion
values, and so more consistent use across the corpus.
It has long been held that Webern was interested in synthesizing the vertical and linear domains of
harmony in the pursuit of coherence. Whilst this paper can’t make any comprehensive claims about
Webern’s practice, it can offer some more restricted claims about the use of the Viennese Trichord,
and points in the direction of possible future research.
Based on the data above we can make a cautious claim that the Viennese Trichord is more significant
as a vertical configuration than a linear one. In fact, the relationship between the prominence of the
Viennese Trichord in the two dimensions is rather weak. The correlation between normalized values
is quite low, and no movements have the Viennese Trichord as both linear and vertical anomalies.
The closest we might get to this is Op. 20/ii, which has the smallest difference in normalized values of
any of the anomalous movements. Generalizing this difference between normalized values, the
correlation with corpus position is tiny, indicating little meaningful change in the integration of the
Viennese Trichord over the span of the corpus.
Having considered inter-movement relations, we can turn to intra-movement phenomena. On the
whole, as frequency increases, dispersion values decrease, indicating that the Viennese Trichord is
used more evenly across the movement in question. In part this is a function of small initial
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frequencies, so I wish to turn attention instead to the movements in the corpus with greater
frequencies, where more variation is possible. The heterogeneity on the right sides of these graphs
indicates that Webern’s practice was not uniform: he deployed this harmony radically differently
throughout his works, even when making it a notable feature. Op. 27/i and Op. 20/i, for example,
have the same proportion of vertical Viennese Trichord appearances, and it is anomalously high in
both, and yet in one its appearances are rather concentrated, and in the other, scattered liberally
across the work.
Finally, turning to row structure, we might expect that including the Viennese Trichord in the row
would manifest in higher frequencies across the movement. Applying a Regression Analysis allows us
to ask whether this is the case. In both dimensions, it is. It is something of a surprise that the effect is
stronger in the vertical than the linear, given the scholarly consensus that Webern was principally
focused on the linear. That the harmonic contents of the row have a greater vertical effect therefore
seems either to suggest that Webern was using the row consciously to control the vertical as well as the
linear, or that the row had some perhaps unintended cohering consequences.
A further consideration here is whether Bailey’s differentiation of block & linear row topographies has
any noticeable impact. Intuitively, we might expect some relationship between linear topography and
linear appearances, and likewise between block topography and vertical appearances. Running a
further analysis returns some unexpected results! Including data about topography does nothing to
improve prediction of vertical appearances, and it is block topography that has a predictive relationship
with linear normalized values.
These results are inevitably wide-ranging and disparate, but they offer some enlightening findings, and
many avenues for future research. Firstly, the Viennese Trichord certainly is a crucial harmony across
Webern’s practice, bolstering the speculation of previous scholars. Nonetheless, we are left asking why
this has received more attention than set-class 3-3, which is used almost as frequently. The more
obviously triadic nature of the latter harmony may be part of the explanation, as may its more even
dispersion across the corpus. This finding would gain much more significance if the approach were
replicated in the music of Webern’s peers, which would indicate to what extent it was a personal
predilection, or a broader stylistic phenomenon.
The discussion of linear-vertical relationships and the impact of dodecaphonic rows would also be
significantly improved by a more comprehensive approach, which would benefit our understanding of
Webern’s music on its own terms. The methodology offered in this paper is clearly limited but
provides a stimulating jumping-off point for an empirical understanding of multi-dimensional
harmonic coherence.
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The Viennese Trichord

❖

Set-class 3-5.

❖

Prime Form: (0, 1, 6).

❖

Transposed Normal Orders: (0, 1, 6) & (0, 5, 6).

Research Aims
1) How prominent is the trichord in Webern’s a) vertical and b) linear
harmony?
2) How consistent is this across the corpus?
3) How coherent is the relationship between vertical & linear harmony?
4) How do serial rows affect the dodecaphonic music?

Methods & Metrics

1. The Corpus

❖

31 works with Opus Numbers.

❖

Passacaglia, Op. 1 – Kantate No. 2, Op. 31.

❖

107 movements.

❖

Excludes Werke ohne Opus & early versions of some works.

2. Keyword Analysis
❖

Approach adopted from linguistics.

❖

The pursuit of ‘any words that offer important insights into the “aboutness”
of a text or corpus’ (Egbert & Biber 2019, 78).

❖

Research Question: Is the Viennese Trichord a key harmony in Webern’s
music?

❖

Primary metric: frequency (anomalous values).
❖

❖

Assumes frequency ≈ significance.

Secondary metric: dispersion (Kullback-Leibler divergence (DKL)).

3. Vertical Analysis I
1. Create harmonic reduction into one stave with ‘chordify’ tool.

Webern, Sechs Bagatellen, Op. 9/i, bb. 1–3.

3. Vertical Analysis II
2. Segment successive verticalities.

3. Vertical Analysis III
3. Record duration and harmonic content (prime form & transposed normal
order) of each verticality (in seconds).
4. Calculate total duration of each verticality.

Harmony (Prime Form) (0) (0, 1) (0, 3) (0, 4) (0, 1, 2) (0, 1, 4) (0, 1, 6) (0, 2, 7)
Duration (Seconds)

25

6

31

4

3

4

1

3

1

6

1

4

1

4

1
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4. Linear Analysis I
1. Create contrapuntal reduction.

Webern, Fünf Sätze für Streichquartett, Op. 5/i, bb. 1–3.

4. Linear Analysis II
2. Segment successive trigrams in each part. (First three are shown for legibility.)

4. Linear Analysis III
3. Record harmonic content (prime
form & transposed normal
order) of each trigram.
4. Calculate total count of each
harmony.

Harmony (Prime Form) (0) (0, 1) (0, 3) (0, 4) (0, 1, 4) (0, 1, 5)
Count

8

4

1

2

1
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Results

1. Vertical Results I
❖

Frequency value: the most common trichord in the corpus (3.25% of
verticalities).

❖

Dispersion value: 7th out of 12 prime-form trichords.

❖

Correlation between frequency and corpus position:
❖

(0, 1, 6): 0.24;

❖

(0, 5, 6): 0.17.

1. Vertical Results II
(More concentrated)

(More evenly dispersed)

(More unusual)

Frequency & Intra-Movement Dispersion Graph (Vertical).
Labelled movements have anomalous Viennese Trichord frequencies.

(More common)

2. Linear Results I
❖

Frequency value: 6th highest out of 19 prime-form harmonies.

❖

Dispersion value: 12th highest out of 19 prime-form harmonies.

❖

Correlation between frequency and corpus position:
❖

(0, 1, 6): -0.20;

❖

(0, 5, 6): -0.19.

2. Linear Results II
(More concentrated)

(More evenly dispersed)

(More unusual)

Frequency & Intra-Movement Dispersion Graph (Linear).
Labelled movements have anomalous Viennese Trichord frequencies.

(More common)

3. Linear & Vertical: Synthesis?
❖

Vertical/linear normalised values
correlation: 0.25.

❖

Normalised vertical value higher in
57% of movements.

❖

Median normalised values:

❖

❖

Vertical: 0.18;

❖

Linear: 0.22.

Top five movements: Opp. 5/iv; 27/i;
27/ii; 16/i; and 20/i.

Normalised Frequency Graph.
Labelled movements have anomalous Viennese Trichord frequencies.

Discussion & Conclusions

Discussion: 1. Chronology
❖

Correlations with corpus position:
❖

Vertical: 0.23 (more common over time);

❖

Linear: -0.21 (less common over time).

❖

Viennese Trichord appears broadly across the corpus but tends to occur more
frequently in a smaller number of works.

❖

Set-class 3-3 (0, 1, 4): similar frequency but lower DKL value.

Discussion: 2. Coherence

❖

Vertical > Linear.

❖

Vertical ≠ Linear.

❖

Correlation between normalised value
difference and corpus position: -0.02.

Discussion: 3. Intra-Movement Usage I
(More concentrated)

(More evenly dispersed)

(More unusual)

Frequency & Intra-Movement Dispersion Graph (Vertical).
Labelled movements have anomalous Viennese Trichord frequencies.

(More common)

Discussion: 3. Intra-Movement Usage II
(More concentrated)

(More evenly dispersed)

(More unusual)

Frequency & Intra-Movement Dispersion Graph (Linear).
Labelled movements have anomalous Viennese Trichord frequencies.

(More common)

Discussion: 4. Row Relationships
❖

Ordinary Least Squares Regression Analysis:
Dependent Variable
Vertical
Linear

❖

Independent Variable
Viennese Trichords in
Row
Viennese Trichords in
Row

P-Value

Coefficient

0.000

0.16

0.000

0.12

Ordinary Least Squares Regression Analysis (including topography):
Dependent Variable

Independent Variable

P-Value

Coefficient

Vertical

Viennese Trichords in Row

0.000

0.16

Viennese Trichords in Row

0.000

0.10

Block Topography

0.015

0.11

Linear

Conclusions
❖

Is the Viennese Trichord ‘key’ to Webern’s corpus? Yes!

❖

Why the Viennese Trichord > set-class 3-3?

❖

Further research:
❖

❖

Comparison with other music
❖

More of Webern’s tonal music;

❖

Other music from the same period (Schoenberg, Berg, Hauer, Zemlinsky, MüllerHermann).

Comprehensive investigation of:
❖

a) Vertical/linear relationship;

❖

b) Relationship between row content and surface harmony.
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