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® Berlmgske BT, Information, Ekstrabladet, Jyllands Post, et
Kristeligt Dagblad, Weekend Avisen, Politiken i
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preprocessing
& cleaning
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& evalutation

Front pages from December 2019-June 2020

target
data

Preprocess

 Remove ads, metadata, stopwords -

\

selection

* Lemmatize, casefold, tf-idf weighting
Vectorize
« Bag of Words

» Bag of words topic model (latent dirichlet allocation) to generate a dense
low-rank representation of each document




o Applying windowed relative entropy to thematic text representations to
generate two primary signals: novelty and resonance

o Novelty: reliable content difference from the past
o Resonance: the degree to which future information conforms to said novelty

o Variation in the novelty-resonance association can predict significant change
points in historical data
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The information signature of a crisis

Principle of News Information Decoupling (NID)

* A catastrophe initially disrupts ordinary information dynamics by decoupling
Novelty and Resonance

* The content novelty decreases as media focus monotonically on the
catastrophic event, but the resonant property of said content increases as its
continued relevance propagates throughout the news information system.
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Crisis can be natural...or social/political

Windowed Classification of Uncertainty State Politiken Front Pages

1.5 1 e /
~ 1.0
o 051 —
X /
< 00 /

-0.5 - Wuhan Virus Lockdown Opening

12-19 01-08 01-28 02-17 03-08 03-28 04-17 05-07
Nate

Berlingske Front Pages
Windowed Classification of Uncertainty State

1.2 -
107 / /
QZ 0.8 / /
%N 0.6
2 04

0.2 - \/

0.0 1 Wuhan Vairus Lockdoun Opening

12-19 01-08 01-28 02-17 03-08 03-28 04-17 05-07
Date

Slope B of NxR model windows of length w = 21 with maximal overlap



A crisis in Denmark...but not in Sweden
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From news to socia

Infodynamics and “emodynamics”
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Dataset

* 47 million Danish tweets (excluding retweets)
e Spans January 1 2019-present*
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Infodynamics on Twitter
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From infodynamics to emodynamics

Using DaNLP’s pretrained BERT Emotion
models, generate predictive emotion
distribution for each tweet which serves as the
document representation for the extraction of
information signals.

Danish Labels

Translations

Glaede/Sindsro
Tillid/Accept
Forventning/Interrese
Overasket/Mallos
Vrede/Irritation
Foragt/Modvilje
Sorg/Trist
Frygt/Bekymret

Happiness/Calmness
Trust/Acceptance
Expectation/Interest
Surprised/Speechless
Anger/Irritation
Contempt/Reluctance
Grief/Sadness
Fear/Worry
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Resonance

Change point detection

Resonance, change points and selected events
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No. Period Date Description

1 1 2020-01-30  The outbreak of the virus is declared a threat to global health
by WHO.

2 2 2020-02-26  The first Danish citizen is tested positive for COVID-19.

3 2 2020-03-11  The Danish prime minister has her second press conference
and she announces a two-week lockdown in Denmark. All
schools, daycares and institutions are closing. Assembly ban
for more than 100 people is introduced. Public employees
with a non-critical functionality are sent home.

4 2 2020-03-17 The Queen of Denmark speaks to the public about the
COVID-19 crisis.

5 2 2020-04-20 Partial reopening. Driving schools, hair dressers, research
laboratories, and certain other liberal professions together
with youngest grade levels and outdoor sport activities with-
out body contact is allowed to reopen.

6 2 2020-07-31 Danish health authority recommend wearing face masks in
public transportations if there are many people.

7 2 2020-11-04 The government decides to put down all mink on Danish
mink farms due to an outbreak of a COVID-19 mutation.

8 3 2020-12-27 The first Danish citizens are vaccinated using the
Pfizer/BioNTech vaccine.

9 4 2021-01-28 The lockdown in Denmark, which was introduced in Decem-
ber 2020, is prolonged until February 28, 2021.

10 4 2021-04-14 The AstraZeneca vaccine is withdrawn completely from the
Danish vaccination program.

11 4 2021-05-28 The Danish coronapas app can now be downloaded in the
App store.

12 4 2021-07-05 The Delta variant now dominates in Denmark. Before this,
the alpha variant dominated.

13 4 2021-09-10  Covid-19 is no longer described as a socially critical disease
in Denmark.

14 4 2021-11-11  Covid-19 is again a disease critical to society in Denmark.

15 6 2022-02-01 The restrictions are lifted and covid-19 is changed to no
longer be a critical illness. Requirements for tests upon
entry to Denmark are retained.

16 6 2022-06-03 The rapid test centers close.
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Takeaways

o NID behavior in is a reliable signal of a catastrophe in legacy news media
o But not in social media

o In other words: no news is bad news, when the lack of novel content
persists!

o More research ahead: information dynamics applied to different types of
text corpora, different types of textual variables
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Thank youl

Questions, comments, further exchange welcome!

rbkh@cc.au.dk | @rebekahbaglini
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