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Abstract

From a monarchy to a democracy, to a dicta-
torship and back to a democracy – the German
political landscape has been constantly chang-
ing ever since the first German national state
was formed in 1871. After World War II, the
Federal Republic of Germany was formed in
1949. Since then every plenary session of the
German Bundestag was logged and even has
been digitized over the course of the last few
years. We analyze these texts using a time se-
ries variant of the topic model LDA to inves-
tigate which events had a lasting effect on the
political discourse and how the political topics
changed over time. This allows us to detect
changes in word frequency (and thus key dis-
cussion points) in political discourse.

1 Introduction

“Wir erleben eine Zeitenwende” – “We are witness-
ing a turn of eras”. This quote by Germany’s chan-
cellor Scholz (Deutscher Bundestag, 2022) was
the result of a turning point of political discourse
in Germany after the outbreak of the Russian-
Ukrainian war of 2022. This was an obvious turn-
ing point in German politics, as not only the dis-
course within the parliament, but also the decision
making of the German government changed. For
instance, 100 billion euros are planned to be spend
as additional military expenses (Deutscher Bun-
destag, 2022). Throughout German history, there
have been many changes and turning points in po-
litical discourse, but not all of them are as clearly
reported or as obvious as this one. Many of them
may not have been as clearly remembered because
they were gradual rather than rapid changes, or be-
cause they did not have an immediate impact on
real-world politics.

In this paper, we investigate all 72 years of ple-
nary sessions of the German Bundestag to grasp
the development of political discourse in Germany.

We analyze these sessions by interpreting them
as a time series of textual data for which we use
a change detection method proposed by Rieger
et al. (2022). For this, we use a rolling version of
the topic model latent Dirichlet allocation (LDA),
which is designed to construct topics that are coher-
ent over time and allows for changing vocabulary.
Within the resulting topics, we detect changes by
analyzing the actual word usage in topics com-
pared to theoretically expected word usage if no
change occurs, which is determined using resam-
pling. With this method, we are also able to differ-
entiate between short-term changes and persistent
ones. While ”Zeitenwende” is a broad term, we
refer to it as a persistent change in the way of how
a political topic is discussed. This change in dis-
cussion can stem from differing speech patterns or
from changing contents of said topic. The former
is rarely detected as a change, as a changing speech
pattern usually develops slowly. If it does change
suddenly, this is, with minor exceptions, due to a
change in formality, which is of no interest for our
analysis as it does not affect the content of the dis-
cussions. The latter however is interesting for our
analysis, as it symbolizes that the topic has changed
for good due to economic, cultural or diplomatic
events or developments. While this change may
not affect the entirety of the political spectrum, we
consider it to be a Zeitenwende, if it persistently
changes one of the 30 most common and important
topics of German political discussions, which we
analyze using our topic model.

Data sets as large as the German parliament dis-
cussions are too large to be read and interpreted
all manually. While qualitative expert analysis is
needed to analyze German politics over the last
decades, a quantitative text analysis can help in this
regard by providing experts with ideas for what
to look at and by verifying their results with an
empirical basis. Our analysis aims to do just that,
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as the model used allows for changes of different
magnitudes to be detected by simply adjusting a
single parameter. Experts can use these findings
to back up their qualitative results by pointing out
the importance and long lasting effect of a change
for the political discussions at the time or gather
ideas for changes in uncommon topics. By tuning
the so-called ”mixture”-parameter of this model,
even rather niche changes can be found to interpret
and to compare them based on the tuning needed
to detect them (a high tuning parameter indicates
a major change, a smaller one indicates a niche
change).

Walter et al. (2021) use a similar data set to ana-
lyze ideological shifts throughout German history.
This data set, DeuParl (Kirschner et al., 2021), does
contain data from plenary sessions since 1867 to
2020. The data before 1949 are however less struc-
tured and contain clusters of incoherent text due to
being automatically created by scanning old doc-
uments, which is why we do not use them in this
analysis. While cleaning the data set is a task on
its own, political analyses such as this one could
greatly benefit from a “clean” version of this Re-
ichstag data set as it enables to analyze German
politics for an even larger period of time.

In a complementary approach, Jentsch et al.
(2020, 2021) propose a (time-varying) Poisson re-
duced rank model for party manifestos to extract
information on the evolution of party positions and
of political debates over time.

2 Change detection via rolling modeling

We make use of a rolling version of the classical
LDA (Blei et al., 2003) estimated via Gibbs sam-
pling (Griffiths and Steyvers, 2004). This method
is referred to as RollingLDA (Rieger et al., 2021)
and allows new data to be added without manipu-
lating the LDA assignments of the previous model.
For this, a more reliable version of the classical
LDA is used up to a date init. Then, accord-
ing to a user-specified periodicity, minibatches of
documents (chunks) are modeled using the data
available up to that point. Moreover, the model’s
knowledge of previous documents is constrained in
that it only uses the LDA assignments from a given
time period (memory) to initialize the modeling
of the new texts. Newly occurring vocabulary is
added to the model vocabulary and subsequently
considered as soon as it occurs more than five times
in a minibatch. This flexibility enables the model to

adapt for mutations of topics in the form of gradual
or abrupt changes in word frequencies.

The minibatches are numbered in ascending
order starting with the initialization batch: t =
0, . . . , T . Then, using the change detection algo-
rithm by Rieger et al. (2022), we get our set of
detected changes over time by

Ck =
{
t | cos

(
nk|t, nk|(t−ztk):(t−1)

)
< qtk

}
,

where 0 < t ≤ T refers to a specific minibatch
and k ∈ {1, . . .K} to one topic. As proposed by
Rieger et al. (2022), qtk ∈ [0, 1] denotes the 0.01
quantile of the set of cosine similarities when nk|t
is replaced by ñr

k|t, r = 1, . . . , 500, where ñr
k|t

denotes a resampled frequency vector under ex-
pected change and nk|t the observed vocabulary fre-
quencies for each topic; analogously nk|(t−ztk):(t−1)

refers to the sum of the count vectors from time
points t − ztk until t − 1. The algorithm has two
parameters: the maximum length of the reference
period to compare to, zmax

k , and the intensity of the
expected change under normal conditions p. Us-
ing the mixture-parameter p ∈ [0, 1], which can
be tuned based on how substantial the detected
changes should be, the intensity of the expected
change is considered in the determination of this
estimator by

ϕ̃
(t)
k = (1− p) ϕ̂

(t−ztk):(t−1)

k,v + p ϕ̂
(t)
k,v.

Depending on the choice of this parameter, we are
able to gradually alter the magnitude of change
needed to be detected by the model. While a large
p only displays the most impactful changes, which
are likely widely known, a smaller value for p al-
lows for experts on this topic to identify more niche
changes.

3 Evaluation

3.1 Data set
To analyze the German political landscape, we use
the protocols of plenary sessions of the German
Bundestag. These were collected over the course
of 72 years, starting from the first plenary session
of the Federal Republic of Germany on the 7th
of September 1949 until the the 3rd of June 2022
in the 20th legislative period. Each protocol can
be downloaded from the website of the German
Bundestag (Deutscher Bundestag, 2016) and is pro-
vided in an XML-format, which contains, among
other things, the date and entire plenary discussion
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in a text format. As one plenary session might
contain multiple topics and points of discussion,
we split these texts into smaller texts. Because
there are a total of 4345 sessions we aim to split
these texts automatically instead of manually and
do so by splitting them into individual speeches
using regular expressions. We also deleted the at-
tachments and registers, as well as heckling and
comments. This is an ongoing work but already
provides better results than splitting the texts any
arbitrary number of tokens or using the original
plenary sessions as single documents. In total, the
4345 plenary sessions are split into 335 065 docu-
ments. The distribution of documents by legislative
period is displayed in the appendix in Table 1. The
chunks of RollingLDA are adjusted to match the
legislative periods, where each period is split into
eight chunks (approximately two chunks per year).

3.2 Study design
For this study, we examined the different topic
numbers K = 20, . . . , 35 each with α = η =
1/K. For the RollingLDA we used the first leg-
islative period as the initialization of the model.
Starting from this, we modeled semi-annual mini-
batches, each using the last two years as memory.
We applied the change detection algorithm with
p = 0.90, 0.91, . . . , 0.95 and zmax = 4, i.e., for the
detection of changes, a maximum of the previous 4
minibatches (∼2 years ≈ memory) are taken as the
reference period. If a change is detected for topic k
at time t, zt+1

k is set to 1, else to min{ztk+1, zmax}.

3.3 Results
Upon inspection of the results for the different pa-
rameters, we choose to present the findings for
K = 30 and p = 0.94 in detail, yielding an inter-
pretable number of detected changes while provid-
ing logical topics which can be analyzed separately
from another and consistently over time. The fol-
lowing results serve as a proof of concept, as for
a more fine-grained analysis in the future, a lower
value of p can be used. This way, the model will
detect changes with a lesser impact on the topic,
which will enable experts on German politics to
identify changes that had an impact on German pol-
itics but may not be as well-known as the results we
present here. All detected changes, corresponding
top words, our interpretations and the results for
other parameters can be accessed via the associated
GitHub repository (K-RLange/Zeitenwenden).

The changes are displayed in Figure 1. The blue

and red curves represent the observed similarities
and the simulated quantile similarities, respectively.
Each time the blue is below the red line, a change
is detected as a gray vertical line.

The topics can be separated into political topics,
which contain information about the current politi-
cal discussions, and formality-topics which contain
the names and titles of the parliament members as
well as key words for common procedures, such
as the voting process when deciding about a bill.
While changes can be detected in either type of top-
ics, changes in formality-topics will most likely not
contain any information about the current political
situation or discussion but rather about common
political procedures or who is a current member
of the parliament. Topic 9 for instance is a topic
that is almost completely consisting of the names
of parliament members. All 7 changes are detected
at the start of a new legislative period, which is
reasonable as new politicians join the parliament,
but is not interesting for the sake of our analysis.
Similarly, topics 4, 7 and 22 yield multiple changes
that can be explained by a change in procedure or a
different style of logging. Thus, we focus on the re-
maining 26 topics when looking for Zeitenwenden
that were rooted in the topics of political discus-
sions. We are able to link 22 of our 25 detected
changes in relevant topics to interprable events.
The remaining changes are caused by events that
we were not able to interpret in retrospect.

Our model is able to detect some obvious events
which affected political discourse such as the
Russian-Ukrainian war (2022, topic 21, Deutscher
Bundestag, 2022), the Covid 19 pandemic (2020-
21, two changes in topic 17, Organization, 2020),
the European financial crisis in 2008 (topic 15,
Gode, 2021), the introduction of the Euro as
Germany’s currency (2002, topic 28, Directorate-
General for Communication, 2022), the Kosovo-
war (1999, topic 21, Beaumont and Wintour,
1999), the German Reunification (1989-91, topics
1, 12, 15, Schmemann, 1989), the founding of the
Bundeswehr (1955, topic 16, Bundeswehr, 2022)
and the Saar-referendum (1955, topic 3, Jaeckels,
2020). Events like these had a long lasting impact
on German society and politics and could be called
“Zeitenwenden”. Interpreting the context of change
is particularly easy, as the RollingLDA-model pro-
vides us with information about the overall topic
of the change consistently over time. The Kosovo
and Russian-Ukrainian war are for instance both
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Figure 1: Observed similarity (blue), thresholds qtk (red) and detected changes Ck (vertical lines, gray) over the
observation period for all topics k ∈ {1, . . . , 30}.

detected in topic 21, which can be interpreted as
the ”war”-topic. To identify the exact reason for
the change, we analyze the impact of each word
using leave-one-out word impacts. Such word im-
pact graphs are displayed in Figure 2 and Figure 3
for both mentioned wars. While most changes are
caused by words being used more frequently due
to a new event (blue bars), some are also caused by
words that are used significantly less (red bars).
The financial crisis of 2008 is a case in which
the change is caused both by a change of focus
within an event, as ”ikb” was mentioned far less fre-
quency, while words such as ”krise” (crisis) started
to emerge (see Figure 5).

While these were major changes which had
a lasting impact on Germany, there are several
smaller changes that are detected as well, such as
the Bonn-Copenhagen declarations in 1955 recog-
nizing the danish minorities in Schleswig-Holstein
(topic 21, Federal Foreign Office, 2015), the re-
moval of the statute of limitations on murder (1979,
topic 19, Schmid, 2017) and the tax reform of 1998
(topic 26, Tagesschau, 2010).
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Figure 2: Leave-one-out word impacts for topic 21
(1998-99), caused by the Kosovo war.
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Figure 3: Leave-one-out word impacts for topic 21
(2021-22), caused by the Russian-Ukrainian war.
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Our results also enable us to reflect on the re-
lationship between both German states BRD and
DDR as well as BRD and western powers over
the course of 40 years by interpreting the cor-
responding changes of major discussion points.
West-Germany began major partnerships with west-
ern countries, such as the EGKS, a German-
French cooperation that was founded according
to the ”Schuman-Plan” making the coal and steel-
industries of both countries a European rather than
a national matter (topic 3, Zandonella, 2021). The
Bonn-Paris conventions were also a result of both
a closer connection towards western powers such
as France and the troubled relationship between
West-Germany and the eastern block (including
East-Germany), as West-Germany became a mem-
ber of NATO in 1955 (topic 1, Küsters, 2015)
and introduced a mandatory conscription in 1956
(topic 27, Bundeszentrale für politische Bildung,
2016). All of this lead to the second Berlin-crisis in
1958, in which the Soviet Union demanded West-
Berlin to become a free city rather than a part of
West-Germany (topic 25, Barker, 1963). Still, the
NATO was not left unquestioned though, as the
piece demonstrations in Bonn in 1981 against the
NATO Double-Track Decision were a major discus-
sion point in the Bundestag (topic 15, Der Spiegel,
1981). In 1990 West- and East-Germany unified.
This is detected in several topics (1, 12, 15), as it
was an long process which had a lasting impact in
almost every political sectors, such as financial pol-
itics, inner politics, outer politics and many more.
In 1991, a distinction was made between the “Neue
Bundesländer” and “Alte Bundesländer”, denoting
the parts of former East- and West-Germany after
the unification. This was important as the parts of
former East-Germany needed additional financial
help to stabilize and reach the economical level of
the western parts (topic 12). Ultimately, the usage
of the word “DDR” decreases heavily in 1991 after
both states had dissolved (topic 1, see Figure 4).

4 Summary

To identify turning points in German political dis-
course, we analyzed plenary sessions of the Ger-
man Bundestag from 1949 to 2021 using a change
detection algorithm. This algorithm is based on
a rolling version of the topic model LDA to cre-
ate topics that are comparable across time. The
changes detected reflect a significant change in the
word distribution of the topics.
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Figure 4: Leave-one-out word impacts for topics 1
(1989-90) and 12 (1990-91) concerning East-Germany.

Our algorithm detects several meaningful
changes over the course of the last 68 years of ple-
nary discussions, such as key moments of the rela-
tionship between West- and East-Germany as well
as world political events like the Russian-Ukrainian
war, the Covid 19 pandemic and the financial crisis
of 2008.

While these changes are identifiable as “true
changes”, we do not know how many changes
we missed, as major political discussions in the
21st century such as the refugee crisis in 2014 are
not detected. This might be caused by a mixture-
parameter that was chosen too restrictively or by
the inability of the algorithm used to detect changes
in topic distribution (see Figure 6), as it is based
on word distribution. Thus, topics that are sud-
denly a lot more relevant are not detected if the
vocabulary used did not change. Identifying both
would improve this analysis. Along with adjusting
the mixture-parameter, this may enable a detailed
analysis of Germany politics for experts on this
topic. This can be further amplified by cleaning
and using plenary sessions from 1867 to 1945, of
East-Germany and of German state parliaments in
addition to the Bundestag data set that we used here,
as this would enable us to cover a broader spectrum
of Germany’s political discourse and history.
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Figure 5: Leave-one-out word impacts for topic 15
(2008-09), caused by the financial crisis.
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Figure 6: Topic shares per chunk: Relative number of assignments to the specific topic for a given time period.

Table 1: Approximate number of documents in relevant
topics (see Section 3.3) and detected changes for each
legislative period.

Period Start date Documents Changes
1 1949-09-07 16868 NA
2 1953-10-06 7963 7
3 1957-10-15 7365 3
4 1961-10-17 10900 0
5 1965-10-19 17265 0
6 1969-10-20 16540 0
7 1972-12-13 19917 0
8 1976-12-14 18199 1
9 1980-11-04 10954 2

10 1983-03-29 20812 1
11 1987-02-18 20087 1
12 1990-12-20 19780 3
13 1994-11-10 20999 0
14 1998-10-26 18582 2
15 2002-10-17 13252 1
16 2005-10-18 19867 1
17 2009-10-27 25909 0
18 2013-10-22 20752 0
19 2017-10-24 25163 2
20 2021-10-26 3891 1
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