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Abstract

Poetic speech has often been described to differ from read-
ings of prose and other texts in a number of features. While
so far, investigations of poetic speech have mostly covered only
small samples of speakers and poems, the study at hand inves-
tigates prosodic features in a large corpus of over 1400 Ger-
man poetry recitations spanning from the 1950s to the 2000s.
In particular, we investigate how factors such as the length of
the poem, authorship, and time of recitation influence speech
rate and pitch variation. Our results show significant changes in
recitation rate and pitch range over time, indicating diachronic
trends in recitation patterns that can also be found within in-
dividual speakers. Additionally, we observe that the poem’s
author affects how the poem is performed, with some authors
being recited at faster rates and with greater pitch variation than
others. The findings will serve as the basis for a refined po-
etic speech synthesis model capable of capturing stylistic nu-
ances related to speakers, authors, or recitation trends, allowing
a deeper exploration of their aesthetic effects.

Index Terms: poetry, speech style, diachronic corpus analysis,
speech rate, pitch variation

1. Introduction

This paper presents findings on prosodic features of poetic
speech from a large collection of German recitations. The fact
that poetic speech differs from other kinds of speech (spon-
taneous speech, prose reading, broadcast) has been addressed
in multiple studies across languages and disciplines. Byers [1]
compared poetry readings to prose and conversation samples by
the same six speakers. She identified a number of intonational
features typical of verse recitation in English and modeled them
in what she called "a formula for poetic intonation". This "for-
mula" comprised features such as a slow speech rate, short in-
tonation units, more pauses, intonation units of relatively equal
length, low average pitch, a narrow pitch range, simple falling
melodies, and simple falling nuclear tones. Comparing one po-
etry recording with one radio news broadcast, Barney [2] iden-
tified a "new formula for poetic intonation" that categorized
short tone units, more pauses, units of relatively equal length
and echoes between pitch patterns as specific poetic features,
while slow speech rate, narrow pitch range, and low average
pitch were considered general performance features.

The role of pausing, lengthening and speech rate as po-
etic speech features has recently been investigated in other lan-
guages such as German [3, 4] and Portuguese [5]. For German,
research has shown that poem recordings are slower compared
to prose, due to the longer duration of speech units and the more
frequent occurrence of silent pauses [3, 4]. Additional findings
from from eye-tracking confirmed these genre-dependent dif-
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ferences, revealing that readers read more slowly in poetry and
are less inclined to skip words than in prose [3]. With the aim
to provide speech synthesis models with a fixed metre, Broggel-
wirth [4] analyzed the rhythm of poetic speech and confirmed
that listeners were able to differentiate between the speaking
style of poetry and prose based on reduced data (delexicalized,
monotonized).

Wagner and Betz [6] further investigated how the speaker’s
experience influenced aspects of prosodic timing showing that
experienced speakers systematically used pauses and prosodic
boundaries while laypersons did not rely on the same time man-
agement measures.

In summary, previous studies primarily compared features
of poetic speech to non-poetic speech, such as prose or broad-
cast, often using small sample sizes. Some studies also ex-
plored connections between specific poetic speech features and
speaker characteristics, such as experience. Advances in com-
putational methods now allow for the analysis of larger cor-
pora, offering new opportunities for research in this area. The
study at hand is based on a large and richly annotated poetry
corpus which enables us to explore prosodic aspects of poetic
speech across different authors, speakers and temporal influ-
ences. Specifically, we analyze how pitch variation, speech rate
and pausing are affected by the length of a poem, authorship
or speaker and we gain a diachronic perspective on the data by
looking at trends in the recitation of poetry over time.

2. Material and Methods
2.1. Corpus

The corpus for the study at hand is part of the data collected
within the project »textklang«' and comprises 1408 recordings
of 1005 German poems by 54 authors, spoken by 117 different
speakers (36 female) between 1902 and 2020. Most of the po-
ems were written between approximately 1745 and 1900, with a
focus on the Romantic period. Therefore, the corpus constitutes
a relatively homogeneous collection with respect to the epoch.
This allows us to identify speaker dependent differences, stylis-
tic trends in declaration as well as particularities of specific au-
thors without taking into account crucial epochal influences.

2.2. Annotations

The corpus was manually enriched with metadata such as the
speaker, time and context of recitation, time of origin and au-
thor of the poem. Automatic annotations for text and audio

IThe interdisciplinary project »textklang« develops a mixed-
methods approach for the systematic investigation of the re-
lationship between written text and its sonic realization, cf.
http://hdl.handle.net/11022/1007-0000-0007-F6C5-5
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largely followed the pipeline as developed for the GRAIN cor-
pus [7] with additional annotation layers for poem-specific fea-
tures such as lines and stanzas (cf. also [8] for a list of all meta-
data and automatic annotations). The acoustic data was force
aligned for phone, syllable, and word boundaries [9]. Pauses,
pitch and duration values for each syllable were extracted by
means of the Festival [10] version of the University of Stuttgart
[11], which is a synthesis system for German.

2.3. Analyses

We investigated how the length of the poem, the time of recita-
tion, and the author of the poem influenced the speech rate and
variation in pitch of a poem’s recitation. Given that there were
only a few recitations from some periods of time, we only kept
decades with more than 30 recitations for the statistical anal-
yses. This excluded recitations from the 1940s and earlier, as
well as recitations recorded after 2000 and left 1380 recordings
to analyze.

We performed linear mixed-effects analyses to predict the
following features:

 The frequency of pauses, calculated as the number of silences
divided by the number of lines.

* The articulation rate, calculated as the number of syllables
per second (excluding pauses).

* The recitation rate, calculated as the number of syllables per
second over the length of the respective recitation (this in-
cludes pauses within but also across stanzas).

 Pitch range, referring to the pitch span calculated as the dif-
ference between the lowest and highest pitch within one line,
taken from the middle of the respective syllable.

Paratexts, such as lines with the title or the author’s name, were
excluded from all analyses. Pitch values below the 1st and
above the 99th percentile per speaker were excluded as outliers
before pitch range was calculated. This removed 1.37 % of the
data and left 38,692 lines to analyze. We calculated the mean
value of the line-by-line pitch ranges per recitation, so that there
was one value (in Hz) per item. As random intercepts, we used
speaker and poem. As fixed factors, we used the following:

¢ The length of the poem as the number of lines. Poem length
ranges from 2 lines to 257 lines. In order to avoid a dispro-
portionate influence of very long poems of which there are
only few, the line count was log-transformed and afterwards
centered by subtracting its mean from each value.’

¢ The time of recitation categorized in decades.

To investigate the effect of authorship, we used a subset of
the data comprising recitations of the six most frequently re-
cited authors (n > 70 recitations). This subcorpus comprised
995 recordings of poems by Joseph von Eichendorff, Johann
Wolfgang von Goethe, Heinrich Heine, Friedrich Holderlin, Ed-
uard Morike, and Friedrich Schiller. We performed linear mixed
models on this subcorpus again with pauses, recitation rate and
pitch range as dependent variables, respectively, author and line
count as fixed factors and only speaker as random intercept
(since poem and author naturally correlate).

All statistical analyses were performed in R 4.2.2 [12],
using the Imer function of the packages Ime4 and ImerTest

2We use the pitch range over the line as a means to represent how
"expressive" and modulated or varied the recitation is, since the line is
the organizing unit in poems. This means that pitch differences may
be measured across pauses and do not represent pitch spans of prosodic
phrases.

30ne poem with 300 lines was excluded as outlier.
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Figure 1: The effect of poem length of poem with the log-
transformed and centered line count on the x-axis and the
recitation rate (syl/sec incl. pauses) on the y-axis.

[13, 14]. All factors were tested for significance using likeli-
hood ratio tests by comparing the model that includes the ef-
fect in question with the model that does not. Post-hoc com-
parisons were performed by calculating contrasts using the em-
means package (Tukey method) [15], plots were generated us-
ing effect_plot of the package jtools [16] and ggplot2 [17].

3. Results

Due to space limitations, we only report and discuss effects
for recitation rate (as a combination of pausing and articula-
tion rate) and pitch range. All results and corresponding data
(without the licenced recordings) can be made available upon
request.

3.1. Recitation rate

First, we analyzed the influence of poem length, year of recita-
tion, and author of poem on the recitation rate. Figure 1 shows
the effect of the poem’s length as predicted by the model: The
longer the poem, the faster it is recited (8 = 0.16, SE = 0.02, t =
9.58, p <.0001).

Additionally, we found an effect of decade: Recitations
from the 1980s were recited more slowly than earlier recita-
tions from the 1960s (5 = 0.19, SE = 0.05, t = 3.89, p < .001)
and later recitations from the 2000s (8 = 0.20, SE = 0.07, t =
3.08, p < .01), as can be seen in Figure 2. Note, however, that
while there were a number of recitations from the 1980s (125),
these were by only three speakers, pointing towards a possible
speaker effect. We are going to come back to that issue in 3.3.

Examining a subcorpus comprising the six most frequent
authors in the corpus (n > 70 recitations), we also observed that
recitation rate is affected by the poem’s author. Two authors in
particular are read at a significantly higher rate, as can be seen
in Figure 3: Heine compared to Eichendorff (8 = 0.25, SE =
0.06, t=3.98, p <.01), to Goethe (8 =0.21, SE = 0.06, t = 3.40,
p < .01), to Holderlin (5 = 0.19, SE = 0.07, t = 4.08, p < .0001)
and to Morike (8 = 0.19, SE = 0.06, t = 3.03, p < .0001); and
Schiller compared to Eichendorff (5 = 0.23, SE =0.07, t = 3.26,
p < .05), to Goethe (8 = 0.19, SE =0.07, t = 2.8, p < .05), and
to Holderlin (8 = 0.30, SE = 0.07, t =4.04, p < .001).
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Figure 2: The effect of time of recitation on the x-axis with num-
ber of recitations and speakers per decade and the recitation
rate (syl/sec incl. pauses) on the y-axis.
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Figure 3: The effect of author on the x-axis with number of

recitations and speakers, and the recitation rate (syl/sec incl.
pauses) on the y-axis.

3.2. Pitch range

In order to investigate how the length of the poem and the au-
thorship as well as the time of recitation affect how "expressive"
or varied and modulated the speaker performs the text, we pre-
dicted the mean pitch range by decade and poem length.

Figure 4 shows the effect of decade on the pitch range as
predicted by the model. Speakers of earlier recitations recited
poems with a smaller pitch range compared to speakers of later
recitations. Recitations of the 1950s had a significantly smaller
mean pitch range compared to recitation in the 1990s (3 =-7.76,
SE=2.57,t=-3.02, p <.05). And recitations of the 1960s had a
significantly smaller range compared to the 1980s (8 = -14.17,
SE =2.44, t = -5.80, p < .0001), the 1990s (5 = -14.45, SE =
2.32,t=-6.26, p <.0001) and the 2000s (5 =-14.64, SE =3.42,
t =-4.27, p < .001). There was no effect of the poem’s length
on the mean pitch range.

Looking at the subset comprising the most frequently re-
cited authors in the corpus, we observed that the pitch span
partly differed depending on the poem’s author, cf. Figure 5.
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Figure 4: The effect of decade on the x-axis with number of lines
and speakers, and the mean pitch range on the y-axis.
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Figure 5: The effect of author on the x-axis with number of
recitations and speakers, and the mean pitch range on the y-
axis.

We found that Heine was recited with a significantly wider
mean pitch range compared to poems by Goethe (8 = 17.22, SE
=5.44,t=3.17, p <.001), and compared to poems by Holderlin
(8=21.22,SE=5.84,t=3.63,p <.01).

3.3. Change of style in one speaker

Considering the change in recitation rate found for the 1980s,
we come back to the issue of having only three speakers for that
time period. Out of 125 recitations in the 1980s, 93 are from
a single speaker, Gert Westphal. This speaker, an actor, recited
poems from the 1960s to the 2000s. This is why we created
another subset, comprising only Westphal’s recitations, in order
to find out whether the effect of decade was mainly caused by
this speaker or whether it represents a particular trend during
that time. We categorized Westphal’s recitations into "early",
comprising recordings from 1961 to 1965 (n = 49), and "late",
with recordings from 1986 to 1992 (n = 131). We performed a
linear mixed model with recitation rate as dependent variable,
time of recitation (early vs. late) as fixed factor and poem as a
random intercept. We found that he performed his later recita-



325

3
8

o

a
&

Recitation rate (syl/sec incl. pauses)

»
&

N @
S o)
2
& &
Time of recitation

Figure 6: The effect of early (1960s) vs. late (1980s/1990s) on
the x-axis, and the recitation rate (syl/sec incl. pauses) on the
y-axis for the speaker Gert Westphal.
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Figure 7: The effect of early (1960s) vs. late (1980s/1990s) on
the x-axis, and the mean of pitch range (mean of line-wise pitch
range in Hz) on the y-axis for the speaker Gert Westphal.

tions significantly more slowly than the earlier ones (8 = -0.26,
SE = 0.08, t =-3.27, p < .01), as can be seen in Figure 6. In
addition, we observed a change in his use of pitch variation: In
his later recitations, the mean pitch range is significantly wider
than in his earlier recitations (8 = 23.04, SE = 6.68, t = 3.46, p
<.001), see Figure 7. Both results reflect the pattern found for
the entire corpus.

4. Discussion and Conclusion

We analyzed a large corpus of German poetry recitations to ex-
amine how prosodic features typical of poetic speech are influ-
enced by factors such as poem length, authorship, and the time
of recitation. While there is considerable variation within the
investigated features, we identified speaker-independent factors
affecting the performances. In terms of formal characteristics,
our findings indicated that longer poems tended to be recited at
a higher rate. Comparing a subset of the six most frequently re-
cited authors in the corpus, we noticed that it also played a role
by whom the poem was written. Poems by Heine and Schiller,
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in particular, were read at a significantly higher recitation rate.
Heine was also found to have a significantly wider mean pitch
range compared to other authors. This is interesting insofar as
the stylistic characteristics of the authors seem to be deliber-
ately conveyed by the recitation, regardless of who recites the
poem and at what point in time. Heine, for example, is char-
acterized by a certain (ironic and prosaic) tone which seems to
be transferred into the recitation of his poems. Also Schiller’s
poems — namely his ballades — are characterized by narrative el-
ements (since ballades are considered "narrative poems"). The
high recitation rate for these two authors thus is in line with pre-
vious studies that reported higher recitation rates for prose (e.g.
[1, 3, 4]).

In addition, our results revealed notable diachronic shifts
in recitation patterns, as both recitation rate and pitch range
varied depending on the decade of performance. Specifically,
recitations in the 1980s were slower compared to earlier and
later performances. From our results on articulation rate (time
of articulation without pauses) and number of pauses (both not
reported here), we know that both a more slowly articulation
and the use of more pauses contribute to the lower recitation
rate in that time. Additionally, we found that later recitations
exhibited a wider pitch range, suggesting a more varied perfor-
mance, while earlier recitations were faster and seemed to be
more monotonous (with a smaller line-wise pitch range). How-
ever, there was a scarcity of data for certain decades compared
to others, such as the 1980s, which only had recordings from
three speakers. Nevertheless, an examination of Westphal’s
recordings, spanning from the 1960s to the 1990s, corroborated
these diachronic trends, showing slower and more varied recita-
tions in his later performances. To further explore this shift in
recitation style, it will be necessary to enrich the corpus with
more speakers and recitations across the 1970s, 1980s and the
decades that were not covered in the current analyses due to
scarcity.

Our preliminary results show how data-driven approaches
reveal dependencies between different aspects of recitations
(metadata, formal aspects, prosodic features) and can contextu-
alize findings on individual speakers and poems. Additionally,
the corpus analyses demonstrate that distant reading approaches
can lead to interesting results regarding characteristics of partic-
ular authors (e.g. Heine) and speakers (e.g. Westphal) or recita-
tion patterns related to a time period. For example, a particular
way to read an author may be only detected using a lot of data.
These findings are a promising starting point for close reading
analyses (also in other disciplines like literary studies). For fur-
ther studies, it seems fruitful to take more formal characteristics
into account, such as, e.g. the absence or presence of rhyme and
its influence on prosodic features.

We plan to use the insights from our corpus analyses to re-
fine our speech synthesis models for poetry [18]. to incorporate
specific styles, speakers, authors, or epochs (allowing us to syn-
thesize a recitation to sound, for example, like a Goethe poem
read by a female speaker in the 1950s). These models will al-
low us to investigate the aesthetic effects and functions of the
investigated features in controlled perception studies.
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