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Current challenges in the study of communication

Study case: Covid-19 social media misinformation

- Analyses approaches: human coding

-> Analyses approaches: ammico

—> Description of ammico modules

—> Contribution to research

The role of the Scientific Software Center (Dr Inga Ulusoy)
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Current challenges in the study of communication
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Question examples...

 Mediatopic coverage: elections, social policies, war and other disruptive
events
« Across time
« Across outlets in same country
« Across countries
* Including the public

* Individual level: communication produced and consumed by individuals
 Individual politicians, e.g., on social media
* Individuals themselves (*)

« Traditional approaches involving human coders cannot keep up with the
communication pace
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The trigger for the collaboration with SSC.:
Understanding the structure of Covid-19
misinformation

» Misinformation poses significant challenges in today’s global communication
environment

« Can we identify any special features in the structure of misinformation that

separate it from other types of communications?

EL MISMO QUE DIJO
. V b | t Oh look another fake C19 Jab. QUE EL co RONA VI RUS NO
erpal as pe C Pence getting a Covid Death shot with the cap still on. These SE ,,TNSMlTIA ENTRE HU M_EN os"

e False information’ fact_checking people are so transparent . . ¢ (@
* Other features? .. . " §

(E)CUEH

Y LAVIOA
o

AHORA DICE QUE EL ABORTO ES
ESCENCIAL
EN TIEMPOS DE CORONA VIRUS

Visual aspect
* Who, what, and how is being portrayed

Truth Hits Everybody
December 18 at 7:59 PM

4TruthHitsEverybody
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Data: International Fact-Checking Network

YN

International Fact-Checking Network

North America:
6 countries
1563 entries

Europe
23 countries
2710 entries

Empowering fact-
checkers worldwide

10 countries
2357 entries

South America:

Africa:
15 countries
446 entries

Asia:
29 countries
3078 entries

Oceania:
2 countries
187 entries
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10448 entries

Jan 2020-May 2021

About 8500 entries with
links to the original post

Over 3000 entries from
Facebook

Challenges:

44 languages:
Eng>Spa>Por

Visual content quality,
variety in visual
structure



Analysis approach

Human coders

N=379 posts (474 images) from Apr-Jun 20 and Oct 20-Jan 21

Coding book based on the framing definition of Entman (1993)
Translation with Google Translate Phone App

|dentification of communication elements in verbal and visual form (e.g.,
type of actor, facial emotions, objects, presentation of problem, blame
assignment, solution)

Al Media And Misinformation Content Analysis Tool (ammico)

N=1638 posts (1761 images) from Apr-Jun 20 and Oct 20-Jan 21 (25
languages)

N=1627 ads containing the keyword COVID-19 from the Facebook Ad
Library aired in May-June 2020 in the US, Brazil and India
|dentification of type of actor, facial emotions, objects
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(Entman (1993, p. 52): “To frame

IS to select some aspects of a
perceived reality and make them
more salient in a communicating
text, in such a way as to promote

a particular problem definition,

causal interpretation, moral
evaluation, and/or treatment
recommendation for the item

described.”
\ J




Human coding:

Detection metrics

Item Category Human-Coded Variable _ Code & Label Coding Rule Intercoder
Kappa
Location v7__10= Shows outdoor environment (1=Yes/0=No) Yes if the post shows a picture of the outside 0.83
(e.g., street, nature etc). IF NOT CLEAR CODE NO
v7__11= Shows indoor environment (1=Yes/0=Na) Yes if the post shows the inside of a building 0.53
(room, hall ete). IF NOT CLEAR CODE NO
People present v 4= Person visible (1=Yes/0=No) Yes if there’s someone shown 0.81
v Ba= More than one person shown (1=Yes/0=No) Yes if there are several individuals 0.87
who appear in the post (do not count profile pictures)
Crowds v71 5= Crowds/large groups (1=Yes/0=Na) Yes if the post shows many people crowded together 0.71
in a space
Faces visible vl = Face fully visible (1=Yes/0=No) Yes if you can see all their face (no mask on) 0.84
v 7= Face ONLY partially visible (1=Yes/0=No) Yes if you can only see part of their face, 0.71
including when they are wearing a mask
Face visible, fully or partially Composite variable: v8 6=1 or v8 7=1, 0 otherwise 0.83
Ohjects: v0_ Th= Medical equipment (1=Yes/0=No) Yes if the post shows syringes, vials, 0.68
Medical equipment beds, oxygen etc.
Person roles: V8 Te= Medical personnel (1=Yes/0=No) Yes if the post shows nurses or doctors 0.68
Medical personnel
Person roles: v7__3= Shows politicians (1=Yes/0=No) Yes if the post shows one or several politicians 0.88
Political leaders
Facial emotions: v8 8= Facial positive expression {1=Yes/0=No) Yes if they display some kind of positive facial expression | 0.75
Pasitive (smiling, happy, relieved, hopeful ete.)
v Ha= Positive expression: happiness (1=Yes/0=No) | Yes if they display happiness 0.59
Facial emotion: v _ 0= Facial negative expression (1=Yes/0=No) Yes if they display some kind of negative facial expressionfl| 0.43

Negative

(crying, showing anger, fear, disgust etc.)
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[

Table 7

\.

\

Kappa variation from
0.43-0.88,
depending on task
9
Content is
challenging, even for
trained coders

J

Dumitrescu, D., Ulusoy, I. S., Andriushchenko, P., Daskalakis, G., Kempf, D., & Ma, X. (2023, October 13). AMMICO, an Al
Media and Misinformation Content Analysis Tool. https://doi.org/10.31235/0sf.io/v8tx]
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Al Media and Misinformation Content Analysis Tool
ammico

* Dumitrescu, D., Ulusoy, I. S., Andriushchenko, P., Daskalakis, G.,
Kempf, D., & Ma, X. (2023, October 13). AMMICO, an Al Media and
Misinformation Content Analysis Tool.
https://doi.org/10.31235/0sf.io/v8tx]

« “Apublicly available software package written in Python 3, whose
purpose is the simultaneous evaluation of the text and graphical content .. e cw
i i : : ” — o vt [mea
of image files, for example, screenshots of social media posts. ot RIS =
* Three modules/tools iy type
| e

 Text detector

« Visual summary detector Figure 1

Schematic structure of the ammtco main modules.

* Visual emotion detector (plus faces, person demographics)
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Text Detector S
Named-Entity Analyze text Summarize
- R iti - - text
. sentiment
transformers transformers transformers
Figure 5
Tert detector class image processing and libraries used in cach step.
text_summary, number tor
text_sentiment, text_NER text_summary,
or leave blank for default: text_sentiment, text_NER
or leave blank for default:
Run Detector
filename /content/drive/MyDrive/ammico test images/jan12ppt/108217_spa.png
text EL MISMO QUE DIJO QUE EL CORONA VIRUS NO SE TRANSMITIA ENTRE HUMANOS CRIMINAL PAGADO POR

MAFIAS DE LA "SALUD" Organizacién Mundial de la Salud CUENCA ESCOGE LA VIDA AHORA DICE QUE EL
ABORTO ES ESCENCIAL EN TIEMPOS DE CORONA VIRUS

text_language es

text_english THE SAME ONE WHO SAID THAT THE CORONA VIRUS DOES NOT IT IS TRANSMITTED BETWEEN HUMANS
CRIMINAL PAID BY MAFIAS OF THE "HEALTH" Organization World Cup Health BASIN CHOOSE LIFE NOW HE
SAYS ABORTION IS ESSENTIAL IN TIMES OF CORONA VIRUS

text_clean THE SAME WHO SAID THAT THE CORONA VIRUS DOES NOT IT IS HUMANS CRIMINAL PAID BY OF THE "
HEALTH " Organization World Cup Health BASIN CHOOSE LIFE NOW HE SAYS ABORTION IS ESSENTIAL IN
TIMES OF CORONA VIRUS

text_summary  The "HEALTH" Organization World Cup Health BASIN CHOOSE LIFE . The “ Q

sentiment NEGATIVE
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ammico
Summary Detector:
Summary

103186 _eng

Yo ww

NO SOCIAL DISTANC

Generate image
LA‘.-’IS
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LAVIS
Vsual question -
answering
LAVIS LavIS
Figure 6
Summary defector class image processing and lbrarics wsed in each step.

SummaryDetector

Analyss type: SUMMary

Model type: baze

Analysis question:

Run Detector
filename [content/drive/MyDrive/ammico test images/jan12ppt/103186_eng.png
CONst_iMage_summary two men walking down the street with a caption that reads, no sotal distancing or mask for these
two demons who are

3_non- two men walking down the street with one person weanng a surt, two men walk down the street
deterministic_summary taliang and saying. no social distenring or mask, two men in suits walking down a street
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ammico
Summary Detector:
Summary

@ 105783_mar
See this terrorists are also in India today.

£ - See original - Rate this transiation

Tsummary

questions
analysis_type ) —»
LAVIS

LAVIS

Summary defector class image processing and libraries used in soch step.

.

UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT 1386

SummaryDetector X -
Analysis type: summary 2o
Model type: base X -
Analysis question:
Run Detector |
filename /content/drive/MyDrive/ammico test images/jan12ppt/105783_mar.png

const_image_summary

3_non-
deterministic_summary

a group of people standing on top of a building

a group of people stand on the roof of a building, a photo from a nearby window in an apartment
building, a picture with blue circles over an urban scene
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LAVIS

Genersteimage |
ammico m .

LAVIS

Summary Detector: ®- ‘ i
. analysis_type 1 ——= nswering
Questions j

Generate image
SUMIMary

LAWIS LANTS
Figure 6

Summary defector class image processing and lbrarics wsed in each step.

103186_eng

Ve SummaryDetector
:_,;'E""E';:{'; ong
Analysis type: questions
1 )
| | H 1 | { Model type: base
)'S( DISTANCINGIC |
a Analysis question: | y politicians in the picture?
Run Detector

filename /content/drive/MyDrive/ammico test images/jan12ppt/103186_eng.png
Are there any politicians in the picture? yes

\ R ®
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.

ammico b
Summary Detector: g

Questions

questions
analysis_type ) —»
LAVIS

¢hﬂth

LAVIS

Summary defector class image processing and libraries used in soch step.

Figure 6

105783 _mar .
See this terrorists are also in India today. SummaryDetector % -
£ - See original - Rate this translation )
Analysis type: questions o
Model type: base X -
Analysis question: yone praying in the picture?
Run Detector
filename /content/drive/MyDrive/ammico test images/jan12ppt/105783_mar.png
is anyone praying in the picture? yes
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ammico
Emotion Detector

waaring
Face-Mask-Detection

despface

Face and emaotion defector class image processing and libraries wsed in cach step.

Figure 9

Oh look another fake C19 Jab.
Run Detector

Pence getting a Covid Death shot with the cap still on. These

people are 5o transparent filename ../../data/104061_eng.png

face Yes
multiple_faces Yes
no_faces 2
wears_mask Yes, Yes
age 39,29
gender Man, Man

S —— | s

p— emotion None, None
emotion (category) None, None
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(Combined)

Category ammico | Variable F-1 Score
Tonl

Location sD Chutdoor environmen .56
ED Indoor environment 0.78

People present SD Person present 0.85
L Multiple people presgat 0.8

Faces visible ED Face visible 0.493
sD Face visible 0.59

Crowds ED Crowds (text) 0.30
SD Crowds {more 0.71

than 100 people)

Masks ED Wears mask .64
sD Mask wear 0.55
SD Mouth covering 0.51
ED Mask wear [combined) 0.56

Obijects: sD Medical equipment 0.42

Medical equipment
SD Medieal apparatus 0.56
sD Medical instruments (.59
sD Medical equipment 0.60

Table 8

(Combined)

Category ammico | Variable F-1 Score
Tonl

Person roles: sD Medical personnel 0.43

Medical personnel
sD [hoctors or nurses 0.42
5D Wear scrubs 0.46
sD Medical personnel (.66

[Combined)

Person roles: sD Politicians 0.64

Political leaders
sD Paolitical leaders 0.64
sD Political elites 0.38
sD Political leaders 0.64

Table 9
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UNIVERSITAT

HEIDELBERG
ZUKUNFT
SEIT 1386
Category ammico | Wariable F-1 Score
Tool
Facial emotions: | SD Smiling (.62
Puositive
sD Looking pleased (.66
Sh Positive emotion {combined) 0.71
ED Happy (.51
sD Smiling (.53
Sh Looking pleased .63
Sh Positive emotion {combined ) (.66
ED Happy 0.48
Farial emotion: | Sk Angry 0.37
Negative
sD Distress 0.12
S0 Frowmning (.35
sD MNegative emotion {Combined) (.40
ED Negative face 0.30
Table 10
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How does ammico help understanding the structure
of misinformation (1)

« Dumitrescu & Trpkovic (2022, 2023)
« Using human coding we found that
» Positive facial expressions were more likely to be associated to politicians being blamed
— Suggesting that misinformation posts use incongruent verbal-visual associations
» Using both human and ammico coding we found that
« Positive facial expressions were more likely to be associated to politicians being visually portrayed

« Comparison with Facebook data
 N=1627 ads run in May-Jun in the US, India and Brazil
« ammico only:
» Detection of face expression — positive facial displays
» Detection of text = text sentiment analysis

AMMICO, an Al Media and Misinformation Content Analysis Tool: Communication research meets software development/ Dumitrescu & Ulusoy, 12.01.24
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How does ammico help understanding the structure
of misinformation (2)

« Models predicting the likelihood that a FB
post on Covid-19 is either a legitimate ad
or misinformation ©

¢ IVs:
— facial positive display : %\;\ )

— proportion of positive text

Proportion of Positive Text (LC)=0.13 (Median)
Adjusted Predictions with 95% Cls

Q: -
— proportion of negative text
« The likelihood of a post being a legitimate
ad increases with the presence of a facial °1 . . . . .
positive display BUT drops below 0.5 ° 1 proporion of negative text (LC) .
when the facial positive display is —o— Positive visual display: ____ Positive visual display:

accompanied by a predominantly
negative discourse

AMMICO, an Al Media and Misinformation Content Analysis Tool: Communication research meets software development/ Dumitrescu & Ulusoy, 12.01.24
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How does ammico help understanding the structure
of misinformation (2)

« Models predicting the likelihood that a FB

. . . .. Proportion of Positive Text (LC)=0.13 (Median)
post on Covid-19 is either a legitimate ad

Adjusted Predictions with 95% Cls

or misinformation @
e [Vs:
— facial positive display N %\; ]
— proportion of positive text B E—
— proportion of negative text |
« The likelihood of a post being a legitimate
ad increases with the presence of a facial °1 . . . . .
positive display BUT drops below 0.5 ° 1 proporion of negative text (LC) .
when the facial positive display is —o— Positive visual display: ____ Positive visual display:

accompanied by a predominantly
negative discourse
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Summary & insights for communication research

» The volume of communications and their global spread pose significant challenges contemporary
communication research

« Human coders have limitations is in this new environment

« Human coders are also not always fully reliable — for difficult to evaluate materials

ammico provides a solution to verbal and visual data extraction

« Extraction metrics can be improved, yes, but they are within acceptable parameters with no additional model
training

« The data can be used to analyze the content of communication types/bubbles, as well as to compare them to
determine their differences and overlaps

ammico is still work in progress - additional features (in-depth questioning, color detection) & other aspects
that Inga will talk about.

AMMICO, an Al Media and Misinformation Content Analysis Tool: Communication research meets software development/ Dumitrescu & Ulusoy, 12.01.24 20



Thank you for your attention!

* Questions?
« Email: delia.dumitrescu@ipw.uni-heidelberg.de
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