P. Heinrich et al.: A Transnational Analysis of News and Tweets about Nuclear Phase-Out 8

A Transnational Analysis of News and Tweets about Nuclear Phase-Out
in the Aftermath of the Fukushima Incident

Philipp Heinrich!, Christoph Adrian?, Olena Kalashnikova®, Fabian Schiifer?, Stefan Evert'
Friedrich-Alexander-University Erlangen-Nuremberg
Chair of Computational Corpus Linguistics, Bismarckstr. 6, 91054 Erlangen
2Chair of Communication Science, Findelgasse 7, 90402 Nuremberg
3Chair of Japanese Studies, Artilleriestr. 70, 91052 Erlangen
{philipp.heinrich, christoph.adrian, olena.kalashnikova, fabian.schaefer, stefan.evert} @fau.de

Abstract

Taking the impact of the Fukushima incident on the global discourse about nuclear energy as a case study, the present paper shows
how to integrate computational linguistic methods into corpus-based discourse analysis (CDA). After an extensive literature review
with regards to the related hermeneutic work, we present the corpus linguistic methods and point out methodological extensions. These
extensions include visualization techniques that might help hermeneutic researchers explore large corpora, and second-order collocates,
which help triangulate the semantics of lexical items. In our case study, we firstly give an in-depth analysis of the discourses that
have formed around salient lexical items, in particular nuclear phase-out and energy transition, in the German Frankfurter Allgemeine
Zeitung (FAZ) and the Japanese Yomiuri (both are conservative newspapers of the respective countries). We then provide preliminary
results for the impact that the discourse had on German Twitter data. Last but not least, we show what effect the discourse has had on
second-order collocates of the lexical item Germany in the FAZ corpus.
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1. Introduction

The world is currently witnessing a fundamental transfor-
mation of the political public sphere on a global scale. On
the one hand, one can observe a powerful process of politi-
cization in the guise of increasingly successful populist and
oftentimes anti-European or even anti-democratic parties.
On the other, some of the largest global protest movements
against nuclear power, free-trade agreements, or social and
economic inequality have occurred since the 1970s. In this
regard, Fukushima represents a prototypical example for
the intramedial and transmedial connections between na-
tional media discourses, namely in (1) the public spheres
as represented in the mass media (“edited mass commu-
nication”) and (2) the semi-public sphere in social media
(“mass self-communication”).

We consider the emergence of a global media discourse
on renewable and nuclear energy in the aftermath of the
Fukushima Daiichi disaster to be an ideal and politically
highly relevant case study to study these multiple facets of
this transformation of the transnational public sphere, par-
ticularly the shift in attitudes and opinions towards nuclear
energy. This is not only due to the fact that it was a truly
transnational global media event covered by the mass media
worldwide (Hartwig et al., 2016; Hayashi, 2013; Ito, 2012;
Koch et al., 2016), but also because it was an impetus for
the formation of a transnationally networked anti-nuclear
social movement (Kobayashi, 2011; Liscutin, 2011; Ob-
inger, 2015; Sano et al., 2012; Slater et al., 2012; Thomson
et al., 2012; Tsuda, 2011).

In our research, we analyze the tempo-spatial dissemination
and framing of media discourses across different media and
languages (i.e. their culture-specific linguistic realizations)
in a complex connective network, which enables us to de-
tect distinct distributional and linguistic patterns of the mul-
tiple forms of manipulation in the transnational algorithmic

public sphere. In the paper at hand we present preliminary
results of our approach to study the multidirectionality and
intermedia complexity of the transformation of the transna-
tional public sphere through a transmedial and transnational
analysis of the articulated (verbal) connectivities in the me-
dia discourse on nuclear energy in Japan and Germany in
the mass media and a social media network (Twitter!) in
the years 2011-2014.

In particular, we will take multiple levels into considera-
tion: (a) the intra-media process of dissemination of state-
ments, attitudes, and opinions framing nuclear energy, (b)
the inter-media reciprocities and convergences between so-
cial media and the mass media (e.g. trending topics on
Twitter becoming news, test-marketing of headlines online
before ending up in the printed version of a paper, or the
dissemination of journalistic news via Twitter), (c) both of
these on a temporal (i.e. 2011-2014) and a transnational
axis (i.e. Germany and Japan).?

The two countries have been chosen because they have
comparable mass media systems (public and private broad-
casting, newspapers with a broad spectrum of conservative
and liberal papers). Moreover, the two countries were af-
fected by the Fukushima disaster in significantly different
ways, which makes them ideal for contrastively studying
transnational processes. It is usually argued that the acci-
dent turned into a global watershed for domestic atomic en-

!"Twitter has turned into one of the most important tools in
election campaigns and political agitation, aside from Facebook
(Conway et al., 2015; Davis et al., 2016; Jungherr et al., 2016).
Twitter is considered a particularly rich source of social media
data because it has several advantages over other social media net-
works: accessibility, metadata availability, sample size, and the
briefness of tweets (Burghardt, 2015; Mejova et al., 2015).

2The present work is based on one newspaper from each coun-
try as well as German Twitter data. Future research will include
more newspapers and Japanese Twitter data.
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ergy policies and public attitudes towards the use of nuclear
power and the use of renewable energy. However, while in
Germany the so-called “Fukushima Effect” has contributed
to an immediate phase-out plan, in Japan itself, nuclear en-
ergy still remains a core element in the domestic energy
mix. Moreover, with Japanese and German, our study cov-
ers western and non-western languages, offering not only
promising results from linguistic and intercultural compar-
isons but also poses certain difficulties when studying dis-
tant languages in comparison or relation.

2. Related hermeneutic work

The global impact of the second largest nuclear accident in
human history is commonly described as the Fukushima
Effect in recent publications focusing on the short-term
and long-term economic, political, or sociocultural conse-
quences of the disaster (Arlt and Wolling, 2016; Hartwig
et al., 2016; Hindmarsh and Priestley, 2016; Wolling and
Arlt, 2014; Zeh and Odén, 2014). However, existing stud-
ies looking into the so-called Fukushima Effect in the sense
of a transnational media discourse (e.g. the coverage and
framing of the event itself or detectable changes in opin-
ions and attitudes towards nuclear energy; cf. Scheufele
(1999)) remain one-dimensional in terms of the methods
or theoretical approaches applied, the types of media taken
into consideration, and with regard to geographical regions
under study, with a particular bias on Germany and Japan.
They analyze attitudes and public opinion either across dif-
ferent media but only for a single national context, or from
a transnational perspective but then only with regard to a
single medium (usually newspapers).

Moreover, data sets cover a relatively short time period
(usually from 4 weeks to at most 12 months after March
2011). Wolling and Arlt (2014) for instance, drawing on an
analysis of German mass media coverage and survey data,
diagnose a moderate Fukushima effect on Germany’s polit-
ical decision to phase out nuclear energy in summer 2011,
arriving at the conclusion that the effect of Fukushima was
much more drastic than that of Chernobyl because Japan
was considered a high-tech country with tight security stan-
dards. Nienierza (2014), as well as Seiffert and Fihnrich
(2014) arrive at a similar conclusion based on a content
analysis of newspaper articles, and emphasize that nuclear
energy had already been framed rather negatively in Ger-
many prior to 2011.

Kepplinger and Lemke (2015) carried out an international
and multimedia study of TV news and newspapers (but not
social media) in the immediate weeks after the tsunami and
meltdown, arguing that news coverage of Japan was related
to domestic nuclear energy policy significantly more often
in Germany and Switzerland (which opted for a phase-out
as well), than in France or the UK, where nuclear energy
still remains a core element of the domestic energy mix.
Similarly, Hayashi (2013) studied German TV news re-
porting and found that 40% of the reports about the events
in Fukushima were connected to Germany’s domestic nu-
clear policy (cf. Ito (2012) and Honma (2016) for a criti-
cal perspective). Abe (2015), based on a content analysis
of newspaper editorials from Mar 2011-Dec 2012, divides
the Japanese newspaper landscape into a denuclearization

camp (Asahi, Mainichi) and a pro-nuclear policy camp
(Sankei, Yomiuri); Yoshino (2013) conducted a compara-
tively smaller study for Asahi and Yomiuri, but arrives at
similar conclusions. Based on content and sentiment anal-
ysis of newspaper articles from Mar—Sept 2011, they found
that while left-leaning Asahi frequently referred positively
to Germany’s phase-out, the conservative paper Sankei crit-
icized Germany’s dependency on its neighbors to sustain its
energy demands in the transition period after the phase-out
and emphasized Japan’s economic vulnerability.

This bias in the reporting of many newspapers in Japan is
also supported by a study by Satoh (2011) (see also Schifer
(2012); Schéfer (2017)), who analyzed the very limited re-
porting of anti-nuclear demonstrations in Tokyo (Mar—Sept
2011). Hartwig et al. (2016, 114), diagnosing a “gap in
studies analyzing international news in Japan concerning
Germany’s energy policy shift after Fukushima”, studied
the Japanese mass media coverage (newspapers) of nuclear
energy in Germany to understand the potential impact of
what Gono’i (2015) has called a “boomerang [Fukushima]
effect” on domestic nuclear energy policies in Japan. One
might thus argue that the Fukushima Effect in the mass me-
dia and on social media worked in at least two directions,
namely as a (re-)framing of nuclear energy inside and out-
side of Japan after the accident on the one hand, and as the
reverse effect of this (re-)framing outside of Japan on the
Japanese media discourse on the other.

3. Methodology

We touch related methodological work in the present sec-
tion. However, it should be noted that we are striving for
a methodological revision of discourse analysis, which is
why there is only a very limited selection of related work at
hand.

3.1. Keywords, Collocations, and Discourse

One of our goals is to give an in-depth analysis of the
language data produced by mass and social media after
the Fukushima incident. We biuld on corpus-based dis-
course analysis (CDA) (see e. g. Baker (2006); Baker et al.
(2008)), which in principal boils down to the aggregation
and subsequent deconstruction of concordance lines. The
categories in which the textual data is divided in a CDA
have to be made up by the hermeneutic researcher while
dealing with the data, and cannot be known a priori. This
approach thus differs fundamentally from automatic topic
modelling or classification into ad hoc categories.

We understand discourses to be formed around lexical
items, which we call key words, key items, or simply (dis-
course) nodes. The collocations of these key items are in-
terpreted as attitudes or stances that can be taken towards
the nodes. An example for a discourse is given by Baker
(2006, 86): “refugees as victims.”

3Note that key words in this context does not necessarily mean
words that have been determined by a keyword analysis in a tra-
ditional (corpus) linguistic sense. In fact, keyword analyses and
collocation analyses can be translated into one another: a classical
keyword analysis, which compares frequency lists of two corpora
against one another, is equal to a collocation analysis where the
context equals the respective texts of the keyword analysis.
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Figure 1: Paragraph-based collocates of nuclear phase-out (Atomausstieg) in the FAZ corpus of 2011, automatically ar-
ranged by semantic similarity using word embeddings and t-SNE. Size represents association strength to the node word
(nuclear phase-out). Semantic fields are already loosely clustered together, which makes arrangement easier for her-
meunitic interpretation. The post-hoc categories identified by the hermeneutic interpreter are politics (red), actions and
challenges of energy transition (blue), and economic capital and issues (green).

In a collocation analysis, the window size (together with
the association measure) influences the collocates that can
be retrieved. A very conservative window size of, say,
3 will retrieve lexical items closely attributed to the node
word, whereas wider window sizes might retrieve conno-
tated items. Besides window-based collocations, we use
generalized contexts such as tweets, paragraphs, and whole
articles in the present paper. In our analyses, we use the
standard log-likelihood measure as implemented in CQP-
web (see Hardie (2012) for implementation details).

We do not use automatic Word Sense Disambiguation
(WSD) techniques since we are interested in a more fine-
grained triangulation of the semantic space: methodolog-
ically commited to distributional semantic models, we as-
sume that the semantics of a word depends on the specific
contexts at hand. It is thus reasonable and straightforward
to look at second-order collocates when diving deeper into
the semantics of a word, i. e. to retrieve items that collocate
with the lexical node in the context of a discourse (see sec-
tion 5.). Automatic WSD techniques, in contrast, can only
categorize homographs into pre-defined (and very coarse)
categories.

Although CDA reduces research bias — since the researcher
is confronted with empirical data — this triangulation comes
with an intense work load. We therefore actively de-

velop (and use) visualization techniques for semantic fields,
which make the results of keyword and collocation analyses
(which are essentially n-best lists which have to be sorted
by semantic categories) easier to interpret. On that account,
we project word vectors (Mikolov et al., 2013) produced by
parsing Wikipedia data onto a two-dimensional space us-
ing t-distributed stochastic neighbour embedding (t-SNE)
(van der Maaten and Hinton, 2008). For an outcome of this
process, see figure 1, which displays collocates of the lexi-
cal node nuclear phase-out in a newspaper corpus. Seman-
tically similar words are automatically grouped together;
the hermeneutic interpreter thus can rely on pre-grouped
words to form categories.*

3.2. Corpora and corpus preparation

We use several newspaper corpora and data from social me-
dia, particularly Twitter, in our research. In the present pa-
per, we focus on the Frankfurter Allgemeine Zeitung (FAZ)
for Germany, and the Yomiuri for Japan (we have acquired
corpora of both newspapers for the years 2011-2014), both
being very conservative newspapers in the respective coun-
try. Additionally, we use a sample of 10,266,835 German

“Note that we can only display words for which vectors have
been created. To this end, words that do not appear on Wikipedia
frequently enough are not displayed at all.

Proceedings of the LREC 2018 “Workshop on Computational Impact Detection from Text Data”,
Andreas Witt, Jana Diesner, Georg Rehm (eds.), 08 May 2018, Miyazaki, Japan



P. Heinrich et al.: A Transnational Analysis of News and Tweets about Nuclear Phase-Out 11

tweets collected in the years 2011-2014. We also have a
sample of roughly 300,000,000 Japanese tweets which we
will analyze in further reserach.

The newspaper corpora are pre-processed with standard
tools (TreeTagger’ for German and MeCab® for Japanese).
The TreeTagger software lemmatizes German tokens;
MeCab splits Japanese texts into short-unit morphemes.
Processing computer-mediated communication (CMC) is
more difficult: we use specialized software for tokenization
(Proisl and Uhrig, 2016) and POS-tagging (Proisl, 2018) of
German tweets. Lemmatization of CMC data is work in
progress; to this end, we use TreeTagger to lemmatize Ger-
man CMC. Moreover, building on earlier work, we dedu-
plicate the data, which helps getting rid of social bots and
other unwanted noise (Schifer et al., 2017).

3.3. Measuring Impact

In the paper at hand, we measure the impact of an event
(the Fukushima incident) and therefore know a priori what
discourses we are looking for (and what kind of reaction
we can expect): the incident had an obvious adverse effect
on the public stance about nuclear energy, and anti-nuclear
movements have thus formed in social media and have been
seized by the mass media on the one hand; on the other, so-
cial media was influenced by news reports in the mass me-
dia; and discourses have subsequently found their way into
politics. We hope that once we have analyzed these partic-
ular discourses, we can proceed to use the characteristics to
give more information to the hermeneutic interpreter.

Note that key words and their collocates are suitable lin-
guistic items for measuring impact: the statistical signifi-
cance of collocates indicates the salience of the discourse
at hand; the propagation of the found discourses (consist-
ing of node words and their respective collocates) through
the social network gives insights into the reception among
the agents in the network.

4. Case study Fukushima Effect

We focus on the key word nuclear phase-out (A J5¥¢) for
the Japanese Yomiuri in the years 2011 and 2014. We first
extract article-based collocations (see section 3.1.) of this
keyword in section 4.1. We then show in section 4.2. how
the discourse in German mass media was influenced by the
Fukushima incident. In particular, we look at paragraph-
based collocates of nuclear phase-out (Atomausstieg) and
the more prevalent discourse around the topic node en-
ergy transition (Energiewende) in the German corpus of the
FAZ.

Section 4.3. concludes the case study with a temporal anal-
ysis of the propagation of the lexical items through the Ger-
man Twitter network. In section 5., we then show how the
nuclear phase-out debate has spilled over to the distribu-
tional semantics of the lexical item Germany in the FAZ
corpus.

Shttp://www.cis.uni-muenchen.de/~schmid/
tools/TreeTagger/
®https://taku910.github.io/mecab/

4.1.

In general, the change in discourses in the Yomiuri can be
analyzed by performing a keyword analysis of the subcor-
pus of all the articles of 2014 compared to the subcorpus
of 2011 (or vice versa). Such an analysis retrieves ob-
vious items such as the lexical items Tohoku earthquake
and tsunami, Fukushima accident, evacuation, radiation,
and Khadafi for 2011, compared to Abe, Olympics (Sochi,
Brazil), Ukraine, law-evading drug, Nankai megathrust
earthquakes, consumption tax, reinterpretation of Japan’s
constitution, collective self-defense right, Mount Ontake
eruption, and Islam for 2014. We will leave it to the reader
to come up with interpretations for this general keyword
analysis.

An article-based collocation analysis of nuclear phase-out
retrieves insights into the discourse surrounding the topic
that we are interested in. In 2011, the top 50 collocates
can roughly be categorized in three major semantic fields.
Firstly, political actors and politics itself: Kan (&), Noda
($¥H), prime minister (E5H), the democratic party (JRF.
%), administration (JUFE), as well as policy (FK), tran-
sition (Hiri%), and strategy (}741). Secondly, the collocates
are economic issues connect with the nuclear energy sector:
nuclear energy (J5&-1-77), power generation (¥£5), elec-
tricity (8877]), operation (F%[#l), and reconstruction ({2 Bil).
Thirdly, collocates in the technological category that touch
negative aspects of the nuclear energy sector: safety (%742),
fuel BREV), shutdown ((51F), and location (37.31).

In 2014, nuclear phase-out collocates on an article-level
mostly with elections and politics (point of dispute (5t 55),
claim (F7E), appeal (3 2. 5,3 2.), zero (¥ 1), policy
(FU3R), street speech (3 341, as used in 7 9f 7 ) and
the various political actors Koizumi (/N %), Masuzoe (It
), Hosokawa (fl)I]), Abe (T2 1%), the Japan Restora-
tion Party (#EHT), and councillor (i% B). There are fewer
words regarding economics in comparison to 2011: oper-
ation (FZ 1)), energy (T 4 L 3% —), power generation (¥
), electricity (8&7]), and the economic policies advocated
by Shinzd Abe (Abenomics, 7~ ) 2 7 A).

The differences in the nuclear phase-out discourse can thus
be summarized in the following way: Firstly, the political
actors changed. Secondly, not only was the Japanese ad-
ministration discussed in 2011, but also political decisions
of European leaders (Berlusconi, Sarkozy, Merkel, and
Schroder). In 2014, political actors and organisations ad-
vocating phase-out and criticizing Abenomics appear, and
discussions transfer to the street, which is suggested by the
collocate (street) speech (f75H) 7 20); nuclear phase-out
is thus used in political campagains. Among the speakers
cited in the Yomiuri are former prime ministers Koizumi
and Hosokawa, who became active supporters of nuclear
phase-out. Debates in the economic sector were concerned
on the restart of nuclear power plants after the inspections
and critics towards Abenomics.

Analysis of Japanese mass media

4.2. Analysis of German mass media

Table 1 gives an overview of the FAZ in the years 2011 and
2014 as well as the the discourses about nuclear phase-out
and energy transition on a token- and paragraph-level. The
salience of the energy transition debate has arguably not
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restriction #occurrences per mill. #articles | #occ. in par. #par. #tokens in par.

nuclear phase-out 1,051 7.05 748 919 844 104,121
—in2011 525 16.08 409 525 473 57,828
—in2014 103 2.95 88 97 93 10,753

energy transition 7,166 48.07 3,808 6,354 5,422 621,178
—in 2011 1,474 38.11 840 1,272 1,133 130,319
—in2014 1,308 41.90 805 1,308 1,129 131,880

Table 1: Sub-corpora restricted to lemma searches for two key words. Left hand side: descriptive figures for the whole
corpus (the whole corpus consists of 306,580 articles divided into 1,598,208 paragraphs with 149,058,904 tokens running

text). Right hand side: descriptive figures for paragraphs.

much changed between 2011 and 2014: the lexical item
energy transition (Energiewende) appeared 7,166 in 3,808
different articles in the whole corpus (amounting to 48.07
occurrences per million words); in 2011, it appeared 38.11
times per million words, compared to 41.90 times per mil-
lion in 2014.7

The right hand side of table 1 shows the distribution of the
respective items in paragraphs; nuclear phase-out e. g. has
appeared 919 times in 844 different paragraphs®, and these
paragraphs amount to 104,121 tokens. When looking at the
lexical item nuclear phase-out, we are diving deeper into a
discourse about energy transition, since the former is one
of the collocates of the latter. Note that the discourse about
nuclear phase-out had become very prominent in the after-
math of the Fukushima incident in 2011, and had subsided
by 2014.

The top 50 paragraph-based collocates of nuclear phase-
out both in 2011 and in 2014 can roughly be divided
into three categories just like in Japan (cf. figure 1
keeping in mind footnote 4): Firstly, political actors
(Merkel, federal chancellor (Bundeskanzlerin), federal
government (Bundesregierung)) and political issues such
as ethics commission (Ethikkommission), lifetime extension
(Laufzeitverldngerung), and electricity supply (Stromver-
sorgung). Secondly, economic actors (German energy pro-
ducers such as RWE, Eon, and EnBW) and the price of
electricity (Strompreis). Thirdly, technological issues, such
as nuclear, gas-fired, and coal power plant (Gaskraftwerk,
Kohlekraftwerk, Atomkraftwerk) as well as atomic mile
(Atommeiler) and the electricity grid (Stromnetz).

The technolocial aspects, political issues and actors have
remained the same both in 2011 and 2014, presumably be-
cause the issues of a nuclear phase-out are associated with
specific aspects, actions (for example the shutdown of nu-
clear power plants), the concept of energy transition and
the challenges it presents. However, a deeper analysis of
the collocates and concordance lines reveals some differ-
ences. In 2011, the FAZ mainly covered political actors,
the energy industry and issues related to energy policy (se-
curity of supply (Versorgungsicherheit), nuclear fuel taxa-
tion (Brennelementesteuer)). Political actors debated about
issues relating to the previous decision to prolonging the

"This means that the discourse about this topic was more
prominent in the years in between.

8The remaining occurrences can be attributed to titles, subti-
tles, and figure captions.

lifetime of nuclear power plants and the imminent decision
to phase out nuclear energy. In 2014, the discourse shifted
slightly towards collocates such as investor protection (In-
vestorenschutz) and potential lawsuits (Klage).’

4.3. Analysis of German social media

Figure 2 shows the impact that the Fukushima incident had
on discussions in the German Twitter network. Two prelim-
inary notes: firstly, the top panel shows the monthly signal
strength, which varies substantially over time. Whereas we
have rather good coverage in 2011, we only have roughly
one tenth of the data available for subsequent years.

Secondly, whereas the dashed lines show the salience of
the topics in terms of a relative proportion of the number of
tweets containing the topic node compared to all available
tweets, the solid line shows the results when only taking
into account originals (i.e. no retweets), which have fur-
thermore been cleansed from any duplicates'®. The effect
of retweets and duplicates (some of this effect presumably
being produced by social bots) can be interpreted in terms
of “echo chambers”, amplifying the original signal. Note
that the figure displays a decrease in relative frequency
when moving from the dashed to the solid line and is not
due to an decrease of data material.'!

We will restrict ourselves to two conclusions in the scope
of this paper: Firstly, the nuclear phase-out debate sparked
immediately after the incident and subsided rapidly after-
wards. Secondly, although the energy transition debate also
received a stark impetus on March 11, 2011, the debate
seems to be independently prominent: it is a sustained topic
that is being sparked many times in the aftermath. These in-
creases in relative frequency can be used to extract points
in time that indicate external incidents or events.

“The story appears similar when looking at article-based collo-
cates; however, as expected, the collocates are more general when
retrieved on the basis of articles. They then e.g. comprise the
TTIP, and the midterm elections in the US. The nuclear phase-
out debate thus seems to have been covered in the context of other
debates.

'"The deduplication takes place on heavily normalized tweets
(Schifer, 2017).

"In the case of the deduplicated data, the number of tweets
containing the topic node as well as the denominator (“available
tweets”) is decreased.
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Figure 2: Top panel: Signal strength of our tweet data set (on a monthly basis). For our analyses, we only take into account
months for which we have at least 50,000 tweets (as indicated by a horizontal line). Bottom panel: Temporal propagation
of key words through the German Twitter network. The vertical line represents the time of the Fukushima incident.

5. Second-order collocates

We conclude by looking at second-order collocates'? of the
very salient'? lexical item Germany in the FAZ corpus. Fig-
ure 3 shows collocates of Germany in the whole corpus (left
hand panel) and in the sub-corpus of all paragraphs contain-
ing the lexical item energy transition. Recall that the visual
arrangements is due to breaking down word vectors into
two dimensions; the salience of the collocate determines its
size. Note that the arrangement is the same in both settings
(we use the same projection in both cases), but the size and
selection of collocates varies.

In the unrestricted case, the most prominent collocates of
Germany are realted to the Europe and its countries (fed-
eral republik (Bundesrepublik), Europe (Europa), Austria
(Osterreich), Great Britain (GroBbritannien), and France
(Frankreich)), as well as Kabel and Alternative (two very
frequent multi-word units are “Kabel Deutschland”, the
largest cable television provider in Germany, and “Al-
ternative fiir Deutschland”, a right-wing political party
that has gained popularity in recent years and has even

2For ease of implementation, we use window-based colloca-
tions in the present study. The window-size is set to 5, and log-
likelihood has been chosen as association measure.

13 Albeit we already have a very large corpus of newspapers,
looking at second-order collocates is only possible if the number
of joint occurrences of discourse node and discourse collocate is
high. Infrequent items such as nuclear phase-out are thus not yet
suitable to be inspected.

made it into the German federal parliament in 2017) and
church (Kirche), evangelic (evangelisch), Jew (Jude), Mus-
lim (Muslim), and Turk (Tiirke). These collocates are rela-
tively stable over time and can both be found in 2011 and
2014.

In the energy transition paragraphs, however, other col-
locates become salient, such as future (Zukunft) and
human being (Mensch), alongside the more obvious
items energy transition (Energiewende) nature conserva-
tion (Naturschutz), (industrial or business) location (Stan-
dort). What can be seen here is thus a spill-over effect of the
energy transition debate into the very meaning of Germany,
putting more weight on environmental issues and eliminat-
ing others such as religious and ethnic communities.

6. Conclusion and future research

Taking the Fukushima Effect as a case study, the present
paper has shown how to marry computational linguistic re-
sources with corpus linguistic methods. It points out several
improvements over existing corpus linguistic techniques, in
particular visualization by means of breaking down word
vectors into two dimensions, and the definition of second-
order (discourse) collocates. From a hermeneutic stance, it
has shed light on the discourse that has been sparked after
the Fukushima incident and that has propagated through the
social network.

We report work in progress. In a next step, we will ana-
lyze further discourse nodes and connect the results from
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Figure 3: Collocates of the lexical item Germany (Deutschland) in the FAZ. Left hand panel: collocates when using the
whole corpus as data basis. Right hand panel: second-order-collocates of Germany in energy-transition paragraphs.

across German and Japanese newspapers as well as the
Twitter network. Further research is additionally necessary
to make the methodology consistent (especially with re-
gards to window-, paragraph-, or article-based collocates).
Moreover, the Japanese Twitter data will be made usable by
means of MeCab with a specialized CMC dictionary (Sato
et al., 2017), and specialized word vectors will be created
from Japanese Wikipedia and German and Japanese CMC
data.

In the long run, we will also extend our data basis to more
newspapers (particularly a left-wing newspaper from each
country), and we will take into account behavioral operator-
based connectivities for Twitter data (namely non-verbal
actions like retweeting and replying to tweets).
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