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Abstract. With our work, we contribute towards a qualitative analysis
of the discourse on controversies in online news media. For this, we em-
ploy Formal Concept Analysis and the economics of conventions to derive
conceptual controversy maps. In our experiments, we analyze two maps
from different news journals with methods from ordinal data science. We
show how these methods can be used to assess the diversity, complexity
and potential bias of controversies. In addition to that, we discuss how
the diagrams of concept lattices can be used to navigate between news
articles.
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1 Introduction

Online news platforms have a central role in public opinion making. With their
aggregation of perspectives, facts and opinions in the form of news articles, they
have a cultivating role. In doing so, they shape the information landscape sur-
rounding controversies. With our work, we introduce a concept-based approach
to extract these landscapes in the form of conceptual structures. This approach
is inspired by research on mapping controversies [33]. To qualitatively assess the
dimensions of controversies, we employ the sociological theory of economics of

conventions [11, 37], which states that, within a controversy, arguments can be
grouped into few conventions.

With the visualization and analysis of concept lattices of controversies, we
address two research problems. First, we show how the concept lattice diagram
can be used to navigate between news articles. The current standard for this
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task is to employ news recommender systems. These, however, are often criti-
cized to overly emphasize economic interests [1] at the cost of normative public
interest. For example, their application is criticized for having a selective and
filtering effect [26, 28]. This is particularly critical in the area of news recom-
mendations [21] due to their major influence on public discourse [19]. We discuss
this in greater detail in the following sections.

The second problem that we address is the analysis of public discourse on
a given controversy. For this, we apply methods from ordinal data science to
analyze the conceptual controversy maps. These maps do not only provide in-
sights into the complexity of controversies but also allow us to compare different
controversies or different perspectives on the same controversy. We demonstrate
this by studying the conceptual controversy maps on the controversy of electric
mobility for two journals.

2 Recommender Systems for News Articles

Due to the increasing amount of online articles and news, some kind of aggrega-
tion or recommendation is required by any reader. One approach to deal with this
problem is to employ news recommender systems (NRS) [21] to navigate users
from one article to the next. The field of online journalism comes with high
standards that should be respected by an NRS. There are a multitude of Ethic
Codes compiled for this field. For instance, the German Press Code5 formulates
sixteen criteria with the ultimate goal that “publishers, editors and journalists

must in their work remain aware of their responsibility towards the public and

their duty to uphold the prestige of the Press.”6 (German Press Code).

News recommender systems are often discussed with respect to two types
of stakeholders. The first type of stakeholder has primarily economic interests
and includes platform providers and advertisers. These stakeholders aim at op-
timizing for user relevance and engagement. For this, they frequently employ
supervised machine learning models, such as recommender systems, that solve a
ranking problem among articles, e.g., Castells, Hurley, and Vargas [5]. The qual-
ity of these models are mostly evaluated based on prediction accuracy, which
reflects the relevance of the recommendation, as well as the diversity of content,
novelty, and serendipity [16, 21].

The other type of stakeholder pursues public interests which, besides rele-
vance and novelty, value the journalistic quality, privacy of users and diversity

of perspectives. Here, the aspect of diversity is quantified with different inten-
tions. For the platform this means that a recommendation of a number of ar-
ticles should reflect different topics of interest to increase user engagement [5].
Whereas from a democracy theoretic point of view, a topic should be discussed
from multiple perspectives [20].

5 https://www.presserat.de/pressekodex.html
6 https://www.presserat.de/pressekodex.html?file=files/presserat/

dokumente/pressekodex/Pressekodex2017english.pdf&cid=218
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There is a lot of criticism towards current implementations of NRS with
respect to public interests. Recommendations following the principle of more of

the same, e.g., collaborative filtering or content-based filtering [21], lead to filter
bubbles, polarization, and fragmentation [19, 28].

Furthermore, privacy concerns may arise by the inclusion of click data[7],
likes and dislikes, demographic data [22] or users access logs [23, 24] in NRS.
This is further amplified by the (often) black-box character of NRS [8].

The design of a news recommender system that meets the requirements of
both types of stakeholders is a difficult task with, to the best of our knowl-
edge, no currently available solution. With our work, we propose a method for
the navigation between news articles that reflects public interests. Instead of
recommending articles, we aggregate them into a hierarchical structure, i.e., a
concept lattice. With this approach, we address two problems. First, the concept
lattice diagrams allow users to navigate between articles. In contrast to recom-
mendations, the user navigates in a self-determined manner. In section 7, we
demonstrate how the line diagrams can be used to navigate to more specialized,
general or complementary articles. Second, the concept lattice structure can be
used to analyze the complexity and dependencies within the public discourse.
In section 5, we analyze thoroughly the conceptual structure of articles on the
conflict of electric mobility with methods from ordinal data science [15, 32].

3 Mapping of Controversies and the Theory of

Conventions

This section outlines the theoretical foundations for an alternative paradigm for
navigation through journalistic content. In this regard, mapping of controversies

[34] plays a central role, which is rooted in science and technology studies (STS).
Research related to STS focuses on controversies that are, for example, caused
by technological developments and media evolutions. A particular objective of
STS is related to questions on facilitating an appropriate public debate regarding
complex controversies.

In this regard, the mapping of controversies approach aims to represent and
visualize the interests, arguments, positions and mutual entanglements of the
actors involved in and affected by public controversies. Venturini and Munk
describe this approach as follows: “This effort to unfollow public debate, to care
for all viewpoints while not giving everyone the same credit, to explore collective
disputes and make them more legible, is a form of mapmaking, although not
(or not only) in a geographical or even a graphical sense.” [34, p. 5] In this
paper, we will discuss how Formal Concept Analysis can be used as a method for
mapping of controversies, by developing an alternative paradigm for navigating
journalistic content.

To this end, we draw on an additional theoretical approach in which con-
troversy plays a central role: the economics of conventions, which originated in
France [10]. The starting point in one of the key works of convention economics
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Table 1. The eight main conventions, their worth, and their evaluation criteria from
the economics of conventions theory. This table is based on work of Diaz-Bone ([9,
Table 4.1] and [11, Chapter 5]).

Convention
Worth/
Quality

Evaluation
criteria

Domestic Tradition,
handcraft

Esteem,
reputation

Market Demand
orientation,
free exchange

Price

Industrial Planning and
standardization

Efficiency,
productivity

Inspired Grace,
nonconformity,
creativity

Originality,
innovative
capacity

Opinion Renown Amount of
recognition

Civic/
State

Collective
interest

Relevance for
collectivity

Green Ecology
(its integrity)

Environmental
compatibility

Network Activity,
self-
management

Successful
projects

— “On Justification” [4] — are critical situations in which actors identify prob-
lems regarding the coordination of their actions. In such situations, both the
criticized and the criticizer are subject to an “imperative of justification” in or-
der to validate their actions or criticism [3, p. 44]. Boltanski und Thévenot first
identified six principles of justification or so-called “orders of worth”, “social
worlds” or “polities”, to which other orders have been added over time [3, p. 63]
(cf. table 1).

Each order of worth highlights a specific understanding of what is valuable.
For example, whereas the civic order of worth focuses on the collective inter-
est and values such as solidarity and equality, the market world is concerned
with justifications based on monetary principles of exchange and competition,
the opinion polity refers to recognition by others, and the industrial world, in
turn, focuses on values of efficiency and productivity [4, p. 222-286]. Later devel-
oped orders of worth include the project-based world, which prizes activity and
successful self-management, and the green world, which emphasizes ecological
sustainability [25].

While orders of justification have different conceptions of what is valuable
and just, at the same time they share underlying conceptions of the common
good that refer to general interests of humanity. For instance, business compa-
nies cannot only refer to their private business interests when they highlight
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fair competition as a central justification and principle to coordinate interests.
Rather, companies must show that fair competition and a market-based justifi-
cation are relevant for the common good as a whole [4, p. 108].

4 Case Study: Online journalism about e-mobility

Online journalism is a predestined field to study the discourse on topics that
are relevant to the general public. Online journalism plays a cultivating role: It
collects and aggregates public perspectives and places them in relation to one
another.

One particularly interesting use case is the controversy surrounding electro-
mobility. This is characterized not only by its current relevance, but also by its
broad public discourse. The topic of electromobility touches a variety of areas
of society. It affects individuals in their choice of transportation, as well as the
legislator, who has to create and negotiate a legal framework. It also affects
the manufacturers, who are in competition with each other. There is also com-
petition with other means of mobility. Besides these, electromobility is being
discussed and studied in terms of its contribution to combating climate change.
The extent to which these perspectives are in conflict with each other and what
compromises are negotiated can be determined on the basis of news articles.

We analyze this controversy on the basis of two journals of a major German
publisher. One of these journals has a general readership, while the second pro-
vides information for specific target groups. These allow us to test hypotheses
such as

Does any article that discusses electric mobility from the green convention also

discuss it from the industry convention?

To this end, we created a data set for each journal by working out the various
players and perspectives using the economics of conventions for each article. For
this purpose, we assigned the conventions listed in Table 1 to the articles. We
added, for each journal, new articles until no new combination of conventions
was found.7 We ended up with a set of twelve articles of the first journal and
fourteen articles of the second journal.

Each article was assigned by experts to one or more of the conventions of
Table 1, which were refined by additional categories. In this regard, we first
distinguished whether conventions are referred to in a positive or negative way.
A negative reference is made when conventions are taken up with a critical

7 We may note that we do not claim that the selection is representative for both
journals. For future, more extensive investigations we envision the use of attribute
exploration [13] to cover all relevant types of articles. For this study we refrain from
doing so due to the big expense in manually classifying articles in terms of their
conventions and the limited access to the journal’s data source. We can also envision
that the use of machine learning can help to speed up the classification process –
with a potential loss of accuracy. Preliminary research in that direction has been
conducted [31].
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intention. Here again, we have differentiated whether a convention is criticized
internally or externally. The former is the case, for example, when the way in
which a market-based regulation is implemented is criticized, but the market
convention as such is not problematized. In contrast, external criticism occurs,
for example, when the market is criticized from the perspective of the state
convention. In the case of a positive reference, we have distinguished whether a
convention is negotiated as a justification or as a mere topic. The green world is
mobilized as a justification, for example, when ecological sustainability is used as
a value in its own right to justify certain decisions for industrial production. If,
however, ecological sustainability is pushed into the background of a controversy
against the backdrop of justifications of competitiveness or industrial efficiency,
but also not completely excluded or criticized, the green convention is mobilized
not as a justification, but as a thematic reference.

The assignments are the result of a careful reflection process by trained so-
ciologists. Ambiguous cases were discussed within the group of experts.

5 Conceptual Maps of Controversies

With the assignment of the conventions and their refinements as described above,
we obtained for each of the two journals a formal context with the news articles
as objects. In this section, we first analyze these contexts with methods from
Formal Concept Analysis. For this, we assume that the reader is familiar with
basic notions of FCA [15]. Second, we discuss in Section 7 how concept lattice
diagrams can be used to navigate between news articles.

In the sequel, we let the news articles be the objects of a formal context.
The attributes of the context and its incidence relation are established with
the conceptual scale that is shown in Figure 1. Each convention is scaled with
this scale, where C is replaced by the convention at hand. By selecting only
some of the conventions, we can narrow or broaden the scope of the analysis.
Furthermore, we can fine-tune the conceptual resolution of the scale by either
considering all seven attributes, or by dropping the attributes C R +, C T +,
C Int -, C Ext -, or by dropping additionally the two attributes C + and C -.

We analyzed twenty-six news articles of two journals on electric mobility. For
the conventions from Table 1 we chose the green, state, market and industrial

convention. We subdivide the resulting scale attributes into three levels based
on the hierarchy indicated of the scale values (cf. Figure 1, rows). The first level
encodes the presence of a convention within an article. The second level adds
attributes that reflect if the article contains arguments that refer in a positive

or critical sense to a convention. The third level distinguishes if the positive
reference of a convention can be understood as a justification or a mere topic

and if the criticism of conventions is formulated from an internal or a external

perspective. The three levels are defined such that the set of attributes of each
level includes the attributes of all preceding levels, i.e., ML1 ⊆ ML2 ⊆ ML3.
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Fig. 1. The scale on which we measure the conventions. C is the placeholder for the
specific convention.

In the theory of conceptual views [14], we understand the context of the third
level KL3 as the finest view of the three. In particular, we find that Ext(KLi−1

) ⊆
Ext(KLi

), and thus KLi−1
is a coarser view of KLi

[17, 18].

In Table 2, we depict the size of each derived context as well as their number
of formal concepts. We can infer from the table that both contexts are similarly
sized in terms of objects and attributes. The density of all contexts decreases
the greater the level of detail is, i.e., from L 1 to L3. The context of Journal 2 is
slightly denser than that of Journal 1. Thus, the articles of journal two discuss
the controversy on average more from more conventions. For the number of
concepts, we observe a greater difference between both journals. Their difference
is only one at the lowest level. At level three journal two has more than three
times as many concepts. Thus, one may argue that the controversy of electric
mobility is more complex and diverse discussed by journal two.

We complement these findings by a detailed overview (see table 3) on how
each convention is supported. First, we observe that journal two supports each
convention almost equally. For Journal 1, we observe a greater difference. Sim-
ilar observations can be made for the second level. Journal 1 has more positive
occurrences, whereas Journal 2 is more balanced in that regard. The same ap-
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Table 2. The context sizes and the number of concepts for the controversy context of
the two journals. The levels represent the conventions (L 1), valuation +/- (L 2) and
the internalization (L 3) as depicted in Figure 1.

Jo
ur
na
l

(A
rt
ic
le
s)

L 1 (|M |=4) L 2 (|M |=12) L 3 (|M |=28)
|G| |I | |B(K)| |I | |B(K)| |I | |B(K)|

J 1 12 0.75 5 0.55 13 0.41 19
J 2 14 0.89 6 0.78 18 0.66 66

J 1 and J 2 26 0.82 10 0.67 43 0.54 171

Table 3. The number of occurrences of each convention in articles of both journals.

Journal 1

M: 9 G: 7 S: 8 I: 12

+ 9 - 2 + 7 - 2 + 8 - 2 + 11 - 3

R: 9 T: 1 I: 2 E: 1 R: 7 T: 4 I: 2 E: 1 R: 8 T: 3 I: 1 E: 1 R: 11 T: 2 I: 3 E: 3

Journal 2

M: 13 G: 12 S: 12 I: 13

+ 13 - 9 + 12 - 9 + 10 - 9 + 13 - 7

R: 13 T: 8 I: 8 E: 8 R: 7 T: 7 I: 8 E: 8 R: 9 T: 1 I: 8 E: 8 R: 12 T 9 I: 7 E: 7

plies to the internalization. Overall, Journal 2 reflects a more diverse landscape,
whereas Journal 1 is simpler and more one-sided.

Next, we analyze the structure of their concept lattices. For this, we depict in
Figures 2 and 3 the concept lattices for both journals at level 2. First, we observe
that the structure of Journal 1 is simpler than that of Journal 2. This can for
example be measured by the order dimension [15] which is 2 for the first journal
and 3 for the second. Also, the second concept lattice has a larger width, i.e.,
size of the longest anti-chain, of four (J 2) compared to three (J 1). In contrast
to that is the depth, i.e., size of the longest chain, of eight (J 1) compared to
seven (J 2).

In terms of article annotations, we observe for Journal 2 that a majority of
articles are assigned to concepts in the lower part of the concept lattice — which
means that each of them addresses a large variety of conventions. In particular,
there are five articles that portrait all conventions from the positive and negative
side. Overall, this reflects a very diverse discussion on the electric mobility topic
in Journal 2. This is in contrast to Journal 1. Here, almost all concepts — and
in particular those further at the top of the lattice — have article annotations,
and no article is addressing all conventions.

In terms of convention annotations, we observe the overall dominance of
the industry convention for Journal 1. Here, every article is in incidence with
either the positive or the negative industry convention. This is not the case for
Journal 2. Since both contexts share the same set of attributes, i.e., study the
same conventions, we can compare their set of intents. We find that, besides the

8



Markt -, Grün -Staat -

Industrie -

Staat, Staat +

Grün +, GrünMarkt +, Markt

Industrie +

Industrie

13 11

16

1, 2, 18

14

26

12, 19

39

Fig. 2. The concept lattice diagram of articles on electric mobility from journal 1.

Industrie -

Markt -

Staat +
Grün -,
Staat -

Industrie +, Industrie

Staat, Grün +, Grün

Markt +, Markt

24, 4, 25, 17, 5

22, 8

21

20 6

7, 15, 10

23

Fig. 3. The concept lattice diagram of articles on electric mobility from journal 2.
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Table 4. Canonical bases at level 1 for the two journals.

Journal 1

∅ → Industry
State, Industry → Market
Market, Green, Industry → State

Journal 2

Green→ Market, State
State → Market, Green

empty and full set of attributes, both contexts share only two intents. These are
the sets {Industry +, Industry} and {Industry +, Industry, Market, Market +}.
Thus, the journals are very dissimilar with respect to closed sets, i.e., represent
very different conceptual controversy maps.

In terms of implications, we find more commonalities. For example, in both
contexts the three implications {Market -} → {Market +}, {State -} → {State +}
and {Green -} → {Green +} hold. The second context is also a model of the im-
plication {Industry -} → {Industry +}. Thus, both journals exhibit a structural
bias towards positive conventions. In Table 4, we compiled their canonical bases
at Level 1. These support our findings that the industry convention is dominant
in Journal 1 and that both journals provide different views on the controversies
around electromobility.

6 Dimensionality and Factor Analysis

In this section, we extend our analysis of the two journals with ordinal factor
analysis. This theory allows us to identify (ordinal) dimensions in their con-
ceptual structures. Each factor is represented as a context of an ordinal scale
and can be interpreted as a focus direction within the concept lattices. The
decomposition of a concept lattice into a minimal number of such factors is a
computationally hard problem. Therefore, we use a greedy algorithm for their
computation. We refer the reader for a more thorough discussion of the ordinal
factor analysis and its computational aspects to the literature [12].

In Figure 4, we depict for both journals the result of the ordinal factorization.
Each factor Fi is represented by a chain of attributes, where conventions have a
higher support in a factor the further to the left they are.

First, we examine the largest factors of each journal with respect to their
incidence support, i.e., the number of article/convention pairs of the concept
lattice that can be read from the factor. In Journal 1, the largest factor covers
121 of the 139 incidence pairs (87.05%) and in Journal 2 the largest factor
covers 217 of the 260 incidence pairs (83.46%). The high supports suggest that
the conventions in both journals follow one main (ordinal) dimension.

Ordinal factors can be described by the attributes that occur first on the
ordinal scale, since they have the highest support. For Journal one, we observe
that the main factor follows a sequence of a positive (1) industrial, (2) market,
(3) state and (4) then green convention. In comparison, the industry convention
occurs later in the main factor of Journal two. Here, the positive market (1) and
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green (2) conventions are first. Similar to our observations of the last section,
we see that the negative conventions are less dominant.

Next, we compare the ordinal factors of both journals quantitatively. To do
so, we compare the support of the first factors in the other journal. If we compute
the support of the largest factor of Journal 1 in Journal 2, we find that only 114
of the 260 incidence pairs are covered (43.85%). The largest factor of Journal

Journal 1:

F1 : Industry > Industry +, Industry + R > Market, Market +, Market + R > State, State +,
State + R > Green +, Green, Green + R > Green + T > Market -, Green - I, Green -,
Market - I > State + T, Green - E, Industry - I, Industry - E, Market - E, Industry - >

Market + T, State - E, State - I, Industry + T, State -
F2 : Industry > Industry +, Industry + R > Green +, Green, Green + R > Market +,

Market + R, Market, State, State + R, State + > Green + T > Industry + T > Market -,
Green - I, State - I, Market - I, Green -, State - > State + T, Green - E, Market + T, State - E,
Industry - I, Industry - E, Market - E, Industry -

F3 : Industry > Industry - I, Industry -, Industry - E > Industry +, Industry + R > Market -,
Green - I, State + T, Green + R, Green - E, Green + T, Market +, Market + R, Market - I,
Market, State, Market - E, State + R, Green -, Green +, Green, State + > Market + T,
State - E, State - I, Industry + T, State -

F4 : Industry > Industry +, Industry + R > Green +, Green, Green + R > Market +,
Market + R, Market, State, State + R, State + > Green + T > State + T > Market -,
Green - I, Green - E, Industry - I, Industry - E, Market - I, Market - E, Industry -, Green - >

Market + T, State - E, State - I, Industry + T, State -
F5 : Industry > Industry +, Industry + R > Green +, Green, Green + R > Market +,

Market + R, Market, State, State + R, State + > State - > State - E > Market -,
Green - I, State + T, Green - E, Market + T, Green + T, State - I, Industry - I, Industry - E,
Market - I, Market - E, Industry + T, Industry -, Green -

F6 : Industry > Industry +, Industry + R > Market, Market +, Market + R > State, State +,
State + R > Market + T > Market -, Green - I, State + T, Green + R, Green - E,
Green + T, State - E, State - I, Industry - I, Industry - E, Market - I, Market - E, Industry + T,
Industry -, Green -, State -, Green +, Green

Journal 2:

F1 : Market, Market +, Market + R > State, Green, Green + > Industry +, Industry,
Industry + R > State -, State - E, Green - E, Green - > Market -, Green - I,
State - I, Industry - I, Industry - E, Market - I, Market - E, Industry - > Industry + T,
Market + T > State + > State + R > Green + R > Green + T, State + T

F2 : Industry +, Industry > Industry + R > Market +, Market + R, Market, State, Green +,
Green > State + > State + R > Green + R > Industry + T, Market + T >

Green + T > Market -, Green - I, State + T, Green - E, State - E, State - I, Industry - I,
Industry - E, Market - I, Market - E, Industry -, Green -, State -

F3 : Market, Market +, Market + R > Market - > Green - I, State - I, Market - I, State,
Green -, State -, Green +, Green > Green + T > State + > Industry +, Green - E,
Industry + R, State - E, Industry - I, Industry - E, Market - E, Industry, Industry - >

Industry + T, Market + T > State + T > Green + R, State + R
F4 : Industry +, Industry > Market, Market +, Market + R > Industry + T > Market -,

Market - E > Green - I, Green - E, Industry + R, Market + T, State - E, State - I, Industry - I,
Industry - E, Market - I, State, Industry -, Green -, State -, Green +, Green > Green + R >

State +, State + R > Green + T, State + T
F5 : Market, Market +, Market + R > State, Green, Green + > State + > State + R >

Industry +, Industry, Industry + R > Green + T > Industry + T, Market + T >

Green + R > Market -, Green - I, State + T, Green - E, State - E, State - I, Industry - I,
Industry - E, Market - I, Market - E, Industry -, Green -, State -

Fig. 4. Two complete greedy ordinal factorizations of the data sets analyzed in this
work. In both cases, the first ordinal factor F1 is the determinative factor and indicates
the focus of the journal.
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2 in Journal 1 has a support of 63 of the 139 incidence pairs (45.32%). Based
on this observation, we conclude that the conventions follow a different (main)
ordinal dimension in each of the journals.

7 Navigation from a User’s Perspective

In this section, we discuss how the concept lattice diagrams can be used to
navigate between news articles. To do so, we first introduce different purposes

of use for the navigation with the concept lattice.

For this, assume that a user just read an article of Journal 2, e.g., Article 7.
Thus, the user has read positive arguments from the industry, state, green, and
market perspective. There are multiple options for the user on how to proceed:

First, she can read an article that reflects a more specialized or focused

article, i.e., one with fewer conventions. For this, she can choose an article
that is annotated at an upper neighbor of Article 7, e.g., Article 23.

Second, the user can read an article that reflects a broader or more general

perspective with more conventions. For this, we choose an article that is
annotated at a lower neighbor, e.g., Article 21.

Third, one may be interested in a discussion that is different to what we just
read. For this, we chose an article that is annotated to a concept that is
incomparable to the one just visited, or one that shares only few conventions
with the one just read. One such article might be Article 6.

Forth, we are able to find articles that are complementary in some conventions.
For this, we chose an article that has the negative or positive counterpart to
a just visited perspective. For example, Article 20, which is in incidence to
the negative market perspective, but shares the positive industry and market
perspective.

Another form of navigation employs the meet and join operations of concept
lattices. These operations have a special semantic meaning in the studied con-
texts. An article that is at the meet of two other articles/conventions may find a
compromise between two conventions in the given conflict of electric mobility.
Similarly, an article that is at their join represents the commonalities between
articles.

From a user-centered perspective, the concept lattice diagram offers the user
a more transparent approach to navigate between news articles. Opposite to
established navigation paradigms like mentioned in the introduction, users are
able to see interconnections like similarity, dissimilarity and compromises be-
tween articles and may relate them to a concrete feature based on the content.
Usual recommender systems often use opaque mechanisms and non-defined cri-
teria like relevance, popularity and similarity to order possible next articles in
lists. Criteria may also be designed in a way that they distort the online dis-
course: For example Robertson et al. found that a higher amount of negative
words in a headline leads to higher click rates [30]. Thus, if ’popular’ articles are
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identified by which are the most-clicked articles, this may lead to a dispropor-
tionate share of negative news in the top recommendations. Moreover, lists as a
structure themselves guide users in unconscious ways: The position bias (prefer-
ring objects at the top of a list regardless of its actual relevance) was found to
be replicated also in recommender systems settings [6]. The map-like structure
of the concept-lattice may overcome such biases and lead to the user to a more
reflected way of navigating between articles.

However, this navigation structure based on Formal Concept Analysis is
highly demanding for novice users not used to reading concept lattice structures.
An initial tutorial or training is needed to make it applicable for lay people. This
leads to a possible lower acceptance when using such a navigation form in the
context of a highly fast-paced and increasingly incidental [29, 36] use case like
online news consumption.

Another challenge in using such a (visually) more complex navigation par-
adigm is that news consumption is becoming mobile-first [35]. Forwarded from
online search platforms or social media platforms [27, 29], news consumption is
performed a lot on mobile phones reducing the screen size to a minimum and
thereby consumption patterns are transferred into a irregular ‘snacking’ of news
media [36] instead of deeply indulging into topics and context information.

To counteract those challenges, an user-centered and intuitive interactive
version of this form of conceptual mapping of controversies is needed as well as
careful selection of use contexts, e.g. specialised journals or news content that
is not so timely bound but has general information quality besides actuality.
As media users actively and strategically choose media for different purposes
in order to meet specific needs and goals [2], the conceptual mapping of con-
troversies offers a proficient solution for users searching for a representation of
multiple perspectives on a specific topic. As we have shown, the complexity of
this alternative navigational structure may burden the mental load of an in-
dividual user and depends on use context, among other things. However, while
users may initially find themselves grappling with coming to terms with the nav-
igation, the richness and depth of content accessible through such a structure
can ultimately enhance their understanding and engagement. Following this, the
alternative navigation makes the diversity of the journalistic landscape visible
and accessible and contributes to a more informed public discourse.

8 Conclusion

With our work, we contributed towards an evaluation of public discourse on
controversies. To characterize the dimensions of a discourse, we employed the
theory of economic of conventions. This theory allowed us to measure the di-
mensions based on few perspectives, called conventions, into which arguments
can be grouped. Based on these, we derived conceptual scales which can be ap-
plied to any controversy. By deriving concept lattices from these scales, we are
able to compute conceptual maps of controversies.
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We demonstrated this approach on the controversy regarding electric mobility
and analyzed the conceptual controversy maps with state-of-the-art methods
from ordinal data science. In our analysis, we derived maps for two journals of a
major German news publisher. With our analysis, we were able to show several
differences on how this controversy is reflected by these journals. For example,
we found that Journal 1 has a simpler conceptual structure and a bias towards
specific conventions. On the other hand, for Journal 2, we found that it reflects
a more diverse and complex landscape of discourse.

Besides that, we showed how the conceptual controversy maps can be used
for navigation between online news articles. For this, we derived four means of
navigation. We discussed their potential and limitations based on the perspective
of human computer interaction. In addition to that, we compared this approach
to the use of recommender systems from a user perspective and normative criteria
from the realm of online journalism.
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funded by the German Federal Ministry of Education and Research (BMBF) in
its program “Economical aspects of IT security and privacy” under grant number
16KIS1249K.
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