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Abstract
During the first wave of COVID-19, a peculiar phenomenon could be observed in the flow of news media content both within and between media
platforms: as the pandemic spread, news media transformed into Coronanews. The information corollary of the content alignment, was that the
novelty of news content went down as media focused monotonically on the
pandemic event, which resulted in the, from a news media’s perspective,
paradoxical situation where the same news was repeated over and over.
This information phenomenon, where a decrease in novelty persists, has
previously been used to track change in media, but in this paper we use a
Bayesian approach to test the claim that a persistent change in novelty can
be used to detect change in news media content originating in negative
events.
Keywords: newspapers; pandemic response; Bayesian change detection; information theory

1 Introduction
A peculiar behavior could be observed in news media when the first wave of COVID-19
virus spread across the world. In response to the pandemic event, the ordinary rate of
change in news content was disrupted because nearly every story became associated
with COVID-19. On the one hand, content novelty went down, because nearly every
story became more similar to previous stories (i.e., news suddenly became ‘Corona
news’), but on the other hand, the COVID-19 association became more prevalent,
resulting in, at least initially, an increase in content persistence. A recent study (Nielbo
et al., 2021b) argues that this behavior is an example of the news information decoupling
(NID) principle, according to which information dynamics of news media are (initially) decoupled by temporally extended catastrophes such that the content novelty
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decreases as media focus monotonically on the catastrophic event, but the resonant
property of said content increases as its continued relevance propagate throughout
the news information system. The same study further indicated that NID can be used
to detect significant change in news media that originate in catastrophic events. From
the perspective of cultural dynamics, the COVID-19 pandemic provides a natural
experiment that allows us to study the effect of a global catastrophe on the the dynamics of news media’s information. While news media are neither unbiased nor
infallible as sources of events, they do reflect preferences, values, and desires of a wide
socio-cultural and political user spectrum. As such, news media coverage of COVID-19
functions as a proxy for how cultural information systems respond to unexpected and
dangerous events.
Several studies have shown that the associative structure of news media is sensitive to
socio-cultural dynamics, for instance the rise and intricacies of modernity as reflected
in historical newspapers (Guldi, 2019; van Eijnatten and Ros, 2019), and value-based
differential response to negative events such as instability and war (Daems et al., 2019).
In a similar vein it has been shown that the ordered one-dimensional representation
of the word co-occurrence structure quite accurately captures historically relevant
trends in newspapers (Newman and Block, 2006). By embedding the co-occurrence
structure in a low-dimensional space, it has been shown that newspaper content reflect
fundamental cultural movements and understandings from the 19th century onward
(van Eijnatten and Ros, 2019), and that these context-dependent representations are
sensitive to cultural bias as reflected in newspapers (Wevers, 2019). In continuation
of the ‘Culturomics’ trend that used Google Books to show how lexical variation is
sensitive to events (Michel et al., 2011), a wide range of studies has demonstrated
that simple word and concept frequencies are sufficient for robust offline detection of
major historical events (Kestemont et al., 2014) and can be used to model the evolution
of complicated cultural processes such as the historical interdependencies between
media and politics (Bos et al., 2016). Fluctuations of time dependent word frequencies
have been shown to discriminate between classes of events that have class-specific
fractal signatures, where the social-cultural class display non-stationary and on-off
intermittent behavior (Gao et al., 2012). Even within the social-cultural class, different
types of events (or stories about events) seem to show fine-grained differences in their
degree of self-affinity in newspapers (Wevers et al., 2020).
In line with recent developments in information theory, studies have used information theoretic measures to track the states and dynamics of socio-cultural systems as
reflected in lexical data (Barron et al., 2018; Guldi, 2019; Murdock et al., 2015; Nguyen
et al., 2020; Nielbo et al., 2019b). One paradigmatic study used relative entropy to study
the development of Darwin’s thinking in relation to his cultural context (Murdock
et al., 2015). Both Shannon entropy and relative entropy have similarly been used in
other studies to detect changes in prevalent mental states due to the socio-cultural
context (e.g., state censorship, degree of recognition, religious observation) (Nielbo
et al., 2019a,b). One specific information theoretic approach applies windowed relative
entropy to dense low-dimensional text representations in order to generate signals
that capture information novelty, N , as a documents reliable content difference from
the past; transience, T , the documents content difference from future documents; and
resonance, R, the difference between novelty and transience, or conceptually, the degree
to which future information conforms to a documents novelty (Barron et al., 2018;
Nguyen et al., 2020). Taking a more dynamic perspective on this approach, one study
has shown that discussion boards on social media where the novelty signal displays
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both short-range correlations only and a particularly strong association with resonance
are more likely to contain trending content (Nielbo et al., 2021a). Using the same
approach combined with event detection, has also been shown to reliably predict
major change points in historical data (Vrangbæk and Nielbo, 2021).
On the specific intersection between news media, COVID-19 and uncertainty, a
group of economists has developed an index for economic policy uncertainty based on
dense probabilistic representations of newspaper articles (Bess et al., 2020). The index
correlates with existing market indices (e.g., VIX and BBO) and can accurately identify
phase one of COVID-19 as well as other events associated with increased economic
uncertainty. By using similar newspaper representations of front pages during COVID19 and applying the above mentioned information theoretical approach, one study
has argued that the information dynamics of news during COVID-19 were reflective
of societal and value-based responses to the pandemic, and further argued that news
media’s response to the pandemic is a decoupling of the news content’s novelty and
resonance (i.e., news information decoupling) and, furthermore, that the decoupling
may reflect political alignment with the current government (Nielbo et al., 2021b).
This study specifically tests the claim of Nielbo et al. (2021b), that NID-like behavior
can provide input for change point detection algorithms. Specifically, we propose to
test the claim that two change points are observable in news media during the first
phase of COVID-19, Lockdown and Opening respectively, using a Bayesian approach
to change point detection.

2 Methods
2.1 Data and Normalization
The data set consists of the linguistic content (title and body text) from front pages1
of six Danish newspapers (Berlingske, BT, Ekstrabladet, Jyllands-Posten, Kristeligt
Dagblad, and Politiken), see Table 1. All newspapers are national and published daily,
with the exception of Kristeligt Dagblad that is only published six times per week
from Monday to Saturday. Kristeligt Dagblad is kept in the sample because it is a
national newspaper with a substantial circulation and represents a specific Danish
reader segment. All newspapers were sampled from December 1, 2019 to June 30 2020
resulting in a corpus of 1, 271, 004 tokens.
In order to normalize linguistic content, numerals and highly frequent function
words were removed, and the remaining data were casefolded and lemmatized using
a language-specific neural model trained on the Danish Dependency Treebank (Qi
et al., 2020). Subsequently, the data were represented as a bag-of-words (BoW) model
using latent Dirichlet allocation in order to generate a dense low-rank representation
for each front page. Parameter sweep was used for hyperparameter optimization
and leave-p-out cross-validation was used for testing generalization. Note that with
appropriate modifications to the divergence measures, see equations (4) and (5) in
the following section, the approach to change detection in text presented in this paper
is applicable to any probabilistic or geometric vector-representation of documents.
Novelty and resonance were estimated for windows of seven days, w = 7, representing
the weekly news cycle.
1

Front pages are used because they condense the most important news content and are, in
comparison to full newspapers, more similar across conditions. Qualitatively similar results can be
obtained from full newspapers although the results are subject to considerable more noise.
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For validation purpose we used the official dates for the first lockdown March 13
and opening April 15, 2020. While it is uncontroversial to assume that the lockdown
date was point-like, the opening was actually more gradual with several restrictions
remaining and local lockdowns. The change detection model proposed is however
sensitive to this gradual change in the interval of τ (see the next sections).
Source
Berlingske
BT
Ekstrabladet
Jyllands-Posten
Kristeligt Dagblad
Politiken

Type
compact
tabloid
tabloid
compact
broadsheet
broadsheet

Political alignment
center-right
center-right
independent
center-right
independent evangelical
center-left

Table 1: Danish newspaper data set. Column one contains the name of the newspaper, column two the
type of newspaper (Broadsheet, Compact, or Tabloid), and three approximate political alignment
of the newspaper. It is important to note that the newspapers do not have direct affiliation with
political parties today and that the alignment reflect their own classification. In some cases, this
may not represent the perception of the readers.

2.2 Novelty and Resonance
Two related information signals were extracted from the temporally sorted BoW
model: Novelty ( N ) as an article s( j) ’s reliable difference from past articles
s( j−1) , s( j−2) , . . . , s( j−w) in window w:

Nw ( j) =

1 w
JSD (s( j) | s( j−d) )
w d∑
=1

(1)

and resonance (R) as the degree to which future articles s( j+1) , s( j+2) , . . . , s( j+w) conform
to article s( j) ’s novelty:

Rw ( j) = Nw ( j) − Tw ( j)

(2)

where T is the transience of s( j) :

Tw ( j) =

1 w
JSD (s( j) | s( j+d) )
w d∑
=1

(3)

The novelty-resonance model was originally proposed in Barron et al. (2018), but
here we apply a symmetrized and smooth version by using the Jensen–Shannon
divergence (JSD):
JSD (s( j) | s(k) ) =

1
1
D ( s( j) | M ) + D ( s(k) | M )
2
2

(4)

with M = 21 (s( j) + s(k) ) and D is the Kullback-Leibler divergence:
D ( s( j) | s(k) ) =

K

∑ si × log2

i =1
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( j)

( j)

si

(k)

si

(5)

2.3 Nonlinear Adaptive Filtering
Nonlinear adaptive filtering is applied to the information signals because of the their
inherent noisiness (Gray, 2007). First, the signal is partitioned into segments (or
windows) of length w = 2n + 1 points, where neighboring segments overlap by n + 1.
The time scale is n + 1 points, which ensures symmetry. Then, for each segment,
a polynomial of order D is fitted. Note that D = 0 means a piece-wise constant,
and D = 1 a linear fit. The fitted polynomial for ith and (i + 1)th is denoted as
y(i) (l1 ), y(i+1) (l2 ), where l1 , l2 = 1, 2, ..., 2n + 1. Note that the length of the last segment
may be shorter than w. We use the following weights for the overlap of two segments.
y(c) (l1 ) = w1 y(i) (l + n) + w2 y(i) (l ), l = 1, 2, . . . , n + 1

(6)

d

where w1 = (1 − l −n 1 ), w2 = 1 − w1 can be written as (1 − nj ), j = 1, 2, where d j
denotes the distance between the point of overlapping segments and the center of
y(i) , y(i+1) . The weights decrease linearly with the distance between point and center
of the segment. This ensures that the filter is continuous everywhere, which ensures
that non-boundary points are smooth.

2.4 Change Point Detection
In order to model media response to COVID-19, we follow Nielbo et al. (2021a)
and state that it is only when a reliable difference in N can be observed that we
inspect the relationship between N and R. We propose a simple Bayesian approach
to model changes in the mean of N , a Bayesian mean-shift model. The simplest case
of news information decoupling is a temporary state change corresponding to Denmark open → lockdown → open. This model implies three means, two of which
are approximately identical, and two shifts, decoupling start and decoupling end, in
N , corresponding the beginning and the end of the lockdown respectively. Or more
formally, we assume that the time series N contains two change points in time, τ1 and
τ2 , that can be located anywhere in the signal. While the last part of the the assumption
clearly disregards information about the occurrence of the lockdown, it simplifies
the model and is sufficient to detect one reliable decoupling, decoupling start and
decoupling end, in N . Aside from the change points, we assume that the series is
stable and follow a normal distribution with varied mean, µi , and singular variance,
σ. Notice that these assumptions follow from a mean-shift model. This gives us the
following model for the observed Ni :


Normal(µ1 , σ) for t < τ1
Nt = Normal(µ2 , σ) for τ1 ≤ t < τ2
(7)


Normal(µ3 , σ) for t ≥ τ2
for which we wish to estimate the location of the change points τi , and the value of
the means µi and variance σ, resulting in the following posterior:
P(µi , σ, τi |Nt ) = P(µ1 , µ2 , µ3 , σ, τ1 , τ2 |Nt )

(8)

For estimation of the posterior, we used NUTS sampling with 4000 samples (Salvatier et al., 2015). Again, the estimation was done using slightly conservative priors
assuming that the change points, τi , can be anywhere in the sequence (with τ2 > τ1 )
and that the variance, σ, is stable across change points. Note that the half Cauchy prior
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distribution has several beneficial properties most importantly fat tail which allows
for extreme values (Gelman et al., 2013; Polson and Scott, 2012). These assumptions
were modelled using the following priors:
µi ∼ Normal(0, 0.5)
σ ∼ Half Cauchy(0.5)
τ1 ∼ Uniform(0, max(Nt ))

(9)

τ2 ∼ Uniform(τ1 , max(Nt ))
In order for the model to be valid, that is detect the change points in N , the following
is required for : 1) the relevant dates (lockdown and opening) should be contained in
the estimate intervals (i.e., the actually events should detected); and 2) the intervals of
the decoupling start and decoupling end should be non-overlapping (i.e., there model
should detect a reliable state change).

2.5 News Information Decoupling
Finally, in order to describe the information states before and after an event and confirm
if a change point reflects a decoupling (i.e., that novelty decreases while resonance
increases), we fit resonance on novelty to estimate the N R slope β 1 before and during
the event in question (e.g., the Danish lockdown):

Ri = β 0 + β 1 Ni + ϵi , i = 1, . . . , n.

(10)

where β 0 is the intercept and ϵ is a random variable representing the errors of the fit.

3 Results
To establish a baseline for novelty and resonance, we computed the per newspaper
linear slope for resonance on novelty (N R) from December 01, 2019 to February
26, 2020 (the first incidence of COVID-19 in Denmark was registered on February 27,
2020). As can be observed from Figure 1, the slopes are remarkably similar, indicating a
medium to strong association between novelty and resonance (M = 0.56, SD = 0.06)
before the national outbreak of COVID-19. In the normal state of affairs, novelty
and resonance therefore seems to be coupled such that novel news items resonate
more than overused and repetitive items and vice versa. This general news dynamic
confirms the intuition that news media, all things being equal, maintain their relevance
by propagating news.
Figure 2 displays a prototypical example of NID during the first phase of COVID-19
(Nielbo et al., 2021b). Although COVID-19 news items date back to December 2019,
‘Wuhan’, newspaper content is not impacted until the period after the first national
outbreak (in this case in Denmark). ‘Virus‘. From the phase 1 lockdown ‘Lockdown‘
to the opening, ‘Opening‘, the newspaper shows a valley in novelty and, initially,
a peak in resonance until both processes approximately return to normal after the
opening. Figure 3 shows the same trend, but with a noticeable difference in the time it
takes Berlingske to return to a normal state of affairs and (i.e., ‘Opening‘ then is less
pronounced).
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Figure 1: N R slope baseline for four national newspapers that represents the left-right political spectrum.
Data are sampled before COVID-19 phase 1 in Denmark initiated. Information has been included
in the graph, which is a left-wing broadsheet newspaper.

Figure 2: Novelty (upper panel) and resonance (lower panel) for the center-left newspaper Politiken before
and during COVID-19 phase 1. Trend lines in the upper and lower panel are estimated using a
nonlinear adaptive filter for three different levels of smoothing to emphasize the robustness of
the trend, see Equation 6.
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Figure 3: Novelty (upper panel) and resonance (lower panel) for the center-right newspaper Berlingske
before and during COVID-19 phase 1. Trend lines in the upper and middle panel are estimated
using a nonlinear adaptive filter, see Equation 6.

To validate the observed behavior, we tested for two change points in novelty using
a Bayesian model. The first change point, ‘N ID Start‘ should separate pre-lockdown
from lockdown centered on week 11 (March 9-15), and the second lockdown, ‘N ID
End‘ from post opening (centered on week 16, April 13-19). Table 2 shows the estimated change points for six national newspapers, two of which are Tabloid newspapers
(Class) and the remainder Broadsheet/Compact. From the model, it can be observed
that all broadsheet/compact newspapers seem to support the NID principle in novelty.
The first change point is placed in weeks 10-11, the second, however, is more a matter
of contention. The opening change point lies within April and displays a month’s
delayed response. Finally, it can be observed that tabloid press shows no indication of
NID behavior. Table 3 shows the posterior distributions for novelty, their means and
highest density intervals, for broadsheet/compact newspapers, which clearly indicates
that they do conform to NID.
Source
Berlingske
BT
Ekstrabladet
Jyllands-Posten
Kristligt Dagblad
Politiken

Type
C
T
T
C
B
B

NID Start
03.07 [03.03, 03.09]
04.10 [12.30, 09.01]
01.28 [01.02, 03.17]
03.10 [03.08, 03.14]
03.07 [03.05, 03.12]
03.13 [03.12, 03.13]

NID End
04.28 [04.09, 05.08]
07.25 [04.22, 09.03]
05.08 [01.16, 07.22]
05.25 [05.21, 06.06]
04.15 [04.11, 04.17]
04.08 [04.05, 04.08]

NID
True
False
False
True
True
True

Table 2: Estimated temporal change points at 94% high density intervals for novelty. Column one contains
the name of the newspaper, columns two its type (Broadsheet, Compact Tabloid), NID Start
and End is the beginning and end of the lockdown as represented in the newspaper, and the
final column indicated if the specific source supported the NID principle.
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Source
Berlingske
Jyllands-Posten
Kristligt Dagblad
Politiken

N pre
0.36 [0.35, 0.37]
0.29 [0.28, 0.30]
0.27 [0.26, 0.28]
0.27 [0.26, 0.28]

N N ID
0.29 [0.27, 0.31]
0.23 [0.22, 0.24]
0.19 [0.18, 0.21]
0.15 [0.14, 0.17]

N post
0.34 [0.34, 0.35]
0.27 [0.26, 0.28]
0.26 [0.25, 0.27]
0.26 [0.25, 0.26]

Table 3: Estimates of mean N values at 94% high density intervals before during and after the lockdown
for the four broadsheet newspapers that supported the NID principle, see Table 1. All newspapers
show a reliable reduction of N during the lockdown.

That novelty decreases during a catastrophic event is nevertheless only half the
story. For NID to be supported by the data, resonance should increase during the
lockdown such that the medium to strong association between novelty and resonance
is momentarily weakened. Following Nielbo et al. (2021b) we inspected the timewindowed linear fits of resonance on novelty, N R slopes, in order to confirm this, see
Figure 4. All broadsheet newspapers display a slope decrease during the lockdown,
thereby conforming to the NID principle 4. Tabloids on the other hand, follow an
inverse pattern, such that the N R slope increases during the lockdown period.

Figure 4: N R slopes before during and after the lockdown for Berlingske (upper row), Ekstrabladet
(middle row), and Politiken (lower row) during COVID-19 phase 1. Punctured lines represents
the 95% prediction intervals, and semi-transparent lines the 95% confidence intervals using a
bootstrap approach with 500 samples.
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Source
Berlingske
BT
Ekstrabladet
Jyllands-Posten
Kristligt Dagblad
Politiken

Type
C
T
T
C
B
B

N R pre
0.33 [0.17, 0.51]
0.49 [0.29, 0.66]
0.55 [0.38, 0.72]
0.42 [0.24, 0.63]
0.57 [0.34, 0.78]
0.39 [0.14, 0.61]

N R N ID
0.16 [−0.07, 0.38]
0.55 [0.28, 0.83]
0.65 [0.26, 1]
0.31 [0.04, 0.56]
0.43 [0.06, 0.78]
0.16 [−0.05, 0.37]

N R post
0.44 [0.32, 0.58]
0.26 [0.08, 0.43]
0.57 [42, 0.71]
0.39 [0.25, 0.51]
0.76 [0.55, 0.95]
0.43 [0.32, 0.54]

Table 4: N R coefficients at 95% confidence intervals before during and after the lockdown for all newspapers in the sample. Column two contains the newspaper type (Broadsheet, Compact Tabloid).

4 Discussion
This study has sought to validate the news information decoupling (NID) principle on
a sample of six national newspapers from Denmark during the first phase of COVID-19.
Using a Bayesian approach to change point detection, we showed that content novelty
in broadsheet newspapers does indeed display statistically reliable points of change
coinciding with the COVID-19 lockdown and opening. NID was further corroborated
by the N R pre slopes that indicated a decoupling of resonance from novelty during
the lockdown. Several direct observations can be made from the findings. First,
the estimated change points for the ‘Pre-lockdown → Lockdown’ are spread over a
two week interval, which indicates that a lockdown could be reasonably predicted
already from the first COVID-19 incident in Denmark. Second, in a similar vein, the
‘Lockdown → Opening‘ change point interval is spread over a full month from April
8 to May 8, which may reflect disagreement about if and when the lockdown ended.
The Danish government, during the first phase of COVID-19, was center-left and the
model’s uncertainty in determining the opening may reflect political alignment of the
newspapers (Nielbo et al., 2021b), where center-right newspapers (e.g., Berlingske
and Jyllands-Posten) were more sceptical towards the government’s implementation
of an opening than the center-left (e.g., Politiken). In other words, the center-right
may have been more reluctant to acknowledge the opening as a return to normal.
Third, tabloid newspapers did not show any indication of a news decoupling. On
the contrary, their N R pre slopes momentarily increased during the lockdown. This
increase in slopes does, however, not provide any useful information, because, as
shown by our change point detection model, the periodization is not meaningful for
the two tabloid newspapers.
As already mentioned, validation of the NID principle is still needed for multilingual
data and its value for crisis management should be further tested. For change detection,
the scope of the principle needs additional testing; does NID generalize beyond a small
set of negative events to, for instance, temporally extended significant events (e.g.,
moon landing, fall of the Berlin Wall). Finally, several contrast already hinted at need to
be tested, e.g., left vs. right-wing newspapers, tabloid vs. broadsheet newspapers, silly
season and other seasonal effects, are all interesting venues for media and journalism
researchers.
We advise caution in developing rich (domain-specific) interpretations of the
model’s behavior, because the behavior primarily shows that something is happening (i.e., change detection), but not what is happening (i.e., change characterization)
during the lockdown. There are however two possible interpretations of NID that we
would like to foreground in this context: an unmediated and a mediated interpretation
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of the observed NID behavior. According to the unmediated interpretation, NID is a
context-independent response to negative events, where news focus monotonically
on the event in question (e.g., COVID-19 lockdown), thereby lowering the the overall
uncertainty or unpredictability of the regular news cycle. The unmediated account
does not imply that NID is a deterministic response to negative events as such. It
is possible that NID only captures a class of events (e.g., temporally extended catastrophic events) similar to how the persistence of information processes can classify
event types (Gao et al., 2012; Wevers et al., 2020). Against this account is the observed
differences between newspaper types, the broadsheet/compact vs. tabloid contrast. If
NID is truly unmediated, we are likely to expect a more uniform response from all
newspaper types. According to the alternative account, NID is a mediated response
to negative events given certain cultural and societal conditions. Mediating factors
could be societal coordination mechanisms reflected in complex social variables such
as trust in government, social uncertainty, and economic equality. Denmark belongs
to the Nordic group of universal welfare states that is characterized by high levels of
trust in the government, and low levels of social uncertainty and inequality. It may be
that NID reflects the close coordination between media, population and government
under these specific conditions. The differential NID behavior observed in the contrast
between political alignment, the centre-left vs centre-right contrast, may well support
this interpretation. That centre-right newspapers were more reluctant than centre-left
newspapers to acknowledge the return to a normal state of affairs, may very well
indicate a negotiation of trust in government. To properly validate and decide between
these interpretations, we need to develop additional models for relevant contrasts
(e.g., news data from other Nordic countries).
From a more theoretical perspective, we would like to propose an interpretation of
the combination of information-theoretical and change detection models as providing a
potential state variable or indicator of societal uncertainty. To properly understand the
behavior of complex socio-cultural systems in response to a catastrophe like COVID19, we have to continuously monitor the states of said system. Ideally, we want to
monitor all intrinsic variables related to uncertainty, and potentially trust and inequality
given our above mentioned un-/mediated interpretations. This strategy however is
not feasible and instead we suggest to rely on the fundamental embedding theorem
of chaos theory, which states that the detailed dynamics of a system that has an
underlying attractor can be readily studied by reconstructing a suitable phase space
of a scalar time series recorded from the system (Packard et al., 1980; Sauer et al.,
1991; Takens, 1981). Chaos theory offers an elaborate scheme for generating aperiodic,
highly irregular data from a deterministic system that can be characterized by only
very few state variables instead of a random system with infinite numbers of degrees
of freedom (Gao and Xu, 2021). While the evolution of a complex social system may
not be modeled as a dynamical system with a single attractor, we can assume that the
dynamics of a large-scale social system can be approximated by switching between a
large number of attractors, some of which may be simple, such as fixed points that
may be associated with the dynamics of cultural information, while others may be
complicated, including chaotic attractors (Gao et al., 2007; Ott, 2002). In order to
understand societal uncertainty in face of the pandemic, we need to find an adequate
continuous variable related to cultural information that is shared by members of the
society during the event in question. We propose that a model of uncertainty in
news media could very well provide such an adequate variable. On this account, the
approach to news information dynamics presented here provides a valuable tool for
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media-based indices that can supplement existing economic and policy-based indices
of uncertainty (Bess et al., 2020).

5 Online Resources
All data are proprietary and have been collected through Infomedia’s API: https:
//infomedia.dk/. For inquiries regarding models and derived data, please contact
chcaa@cas.au.dk. The source code for methods is available on Github: https://bit.
ly/3beahFd. More details on NID detection can be found at NeiC’s NDHL website:
https://bit.ly/3bfeW9C.
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