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News Recommendation

Not similar

News

Discarded

New articles which you might like
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News Datasets

News recommendation News data for media
/ benchmarks \ / discourse analysis \
gk Large-scale datasets gl Rich information for fake news

i Rich user click behavior detection, news bias detection, ...

N _ == No user feedback data
m= General / less sensitive topics

== Few news & user features, such as

ksentiments, stances, political info, ... / k /
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News Datasets

News recommendation News data for media
/ benchmarks \ / discourse analysis \
gk Large-scale datasets gl Rich information for fake news

i Rich user click behavior detection, news bias detection, ...

N _ == No user feedback data
m= General / less sensitive topics

== Few news & user features, such as

ksentiments, stances, political info, ... / k /

NeMig: news data NeMig: user data
g Polarizing topic g Explicit click feedback
¥ sentiment and political annotations g Demographics & political preferences
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Data Collection

Topic
e ... on which most people have a somewhat clear opinion
* ... which divides partisans along party lines

— refugees & migration

News outlets
... feature a heterogeneous set of news articles on the topic

— mix of legacy & alternative sources spanning entire political spectrum

Multiple languages
* German & English

News Corpora NeMig - A Bilingual News Colection and KG about Migration
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Data Collection: English

Source Inclusion Criteria Exclusion Criteria

* 45 outlets * Article should contain at * Paid articles

* Keywords: refugee®, asylum least 2 keywords, separated * Non-English articles
seeker®, migrant®, by min. 50 words * Disclaimers, advertisements,
immigrant™®, asylum * Article length: min. 150 buying options, reader
applicant®, asylee*, person words comments, etc.
seeking asylum*, displaced * Published between * Announcements about
person, displaced people, 01.01.2021 - 01.07.2022 publications, TV programs or
deportaton, immigration* movie or book

recommendations etc.
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Data Collection: German

Inclusion Criteria Exclusion Criteria

* 40 outlets * Article should contain at * Paid articles

* Keywords: fliichtl*, least 2 keywords, separated * Non-German articles
gefliicht®, asyl*, zuwander*, by min. 50 words * Disclaimers, advertisements,
einwander®, immigrant®, * Article length: min. 150 buying options, reader
immigration®, migration*, words comments, etc.
migrant®, auslander, refug*, e Published between e Announcements about
rapefug®, invasor*® 01.01.2019 - 31.12.2021 publications, TV programs or

movie or book

recommendations etc.
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Data Collection

German: 7,346 news

Neues Deutschland

Breitbart News Network

English: 10,814 news

Journalistenwatch . Politico
Die Tageszeitun The Washington Examiner
Tichys Embick The paib Cits
eutsc ;
Tagesschau Associated Pr%‘slvssl‘\’lv%v‘gﬁ
Die Vr\ﬁ'\; The Los Ang?\lles Times
- WS
Suddeutsche Zeitung Independent Journa P_\ev?ew
Klasse gegen Klasse Daily Kos
Der T PI—NewsI Seaghl:elanlre\]ée
er Tagesspiege !
g fhe il
Compact (Online) The New York Post
Contra-Magazin Vox
Junge Freiheit Truthout
D Focus ] ABC News
= Cicero = BuzzFeed News
=] NachDenkSeiten =] Mother Jones
o Anti-Spiegel o MS(N:Eﬁ Ng‘xg
n _Stern " Vice
= t-online.de B Democracy Now
() Der Freitag [] Raw Stor
2 Rubikon =2 i CN%
Merkur Consortium News
Der Spiegel The Federaljst
Frankfurter Allgemeine Zeitun R M Insider
Politplatschquatsc esal?ﬁg Mggg%mg
Junge WSE One America News Nétwork
.. opposition The American Conservative
Kritisches Netzwerk eseret News
Die Achse des Guéglg The Real News Network
i ios
Vice News Current Affairs
Jungle World i The Grayzone . :
eigenttimlich frei (Magazin) Time period Tfllﬁqu'g r\c’\gg% Time period
RO e w2019 Reveal News w2021 Jan-une)
Cagnpact I(gltogr% w2020 RﬁaltcgearPcl)\}itics w2021 (July-Dec)
plegel Sta = 2021 IntPress News mm 2022 (jan-June)
0 50 100 150 200 250 300 350 400 0 200 400 600 800 1000
Number of news Number of news
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Data Annotation: Political Leaning

Political leaning of news outlets (~ proxy for articles)
* English: classification using AllSides Media Bias Chart!
* German: no official categorization exists — classification by researcher team from media &

communication domain

n
+o
) B eft
= » 4000 cft
= = B center
210 = BN right
% %2000_ B conspiracy
=
3 0o 0- :

! German English German English

Corpora Corpora
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Data Annotation: Sentiment Analysis

Sentiment Classifier
e Multilingual XLM-R? trained on Tweets & fine-tuned for sentiment analysis

* Input: news title + abstract

T e
G A

German 144 3,726 3,476

English 590 2,933 7,291

_ Y,
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Data Annotation: Sub-topic Modelling

BERTopic

/— German: 25 sub-topics

moria

lesbos
griechischen
lager

menschen

\_

(A |
AL

Topic 7

0 0.01 0.02 0.03 0.04

BERTopic®: create dense clusters of news embeddings

* Embeddings generated w/ pre-trained English Sentence Transformer*

(English) or multilingual Sentence Transformer (German)

* Topic representations assigned w/ class-based TF-IDF approach

taliban
afghanistan
kabul

us

afghanen

Y

Topic 15

0 0.02 0.04 0.06/

K_ English: 40 sub-topics —\

Topic 5 Topic 11
american - citizenship
chinese - immigration
like - immigrants
china - dreamers
0 0.005 0.01 0.015 0

\ 0.01 0.02 (9

News Corpora
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Data Annotation: Entity Recognition & Linking

Events described using named entities (in text & metadata)

Named Entity Recognition Entity Linking Entity Filtering
Pre-trained XLM-R fine-tuned  Linkage to Wikidata® w/ Filter incorectly extracted or
on German / English CoNNLO03°> multilingual seq2seq entity linked entities based on model’s
linking model’ confidence & Wikidata properties
German English
Total Linked Notlinked | Total Linked Not linked
Title 1,075 1,075 0| 1542 1542 0
Abstract | 2383 2,383 0| 2365 2365 0
Body 19683  19.683 0 | 33857 33857 0
" Publishers | ~ 40 T 34 6 45 44 1
Authors 490 193 297 | 1,242 386 856
Keywords | 4481 2,395 2086 | 5175 2,636 2,539
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NeMigKG

Nodes

» Literals: titles, dates, ...

* Resources: Wikidata resources (if linked) or custom resources (otherwise)

Relations: reusing established ontologies & schemas

Enrichment with external knowledge: up to 2-hop Wikidata neighbors of linked entities

PER_3 Loe 2 Title text Abstract text : Legend :

* ﬁ |
keyword: . ' blank
headlind sReferencedB E

news_topic_4

PER_2 news_title 213> ‘news_abstract 213

|
1 resource

isReferencedBy|
S

www.news_outlet.com -

PER 1 literal
DD.MM.YYYY

/ : :
VOV url hasPart| = , - H
/7 ' relation | !
dateModified ' '
DDMM.YYYY  ° : ol b ( class )i
datePublished ! .
news_213—hasPart—>news_event 213 —hasActo>ORG_1  ‘----------'

entlmen

neutral < description ~news_sentiment JOSlllVe :
keywords
MISC_1 ubllshe Event . LoC 1
OR G2 news body 213 isReferencedB;
NewsAtrticle
amcleBod ;
right «—{ description —news _political_orientation rlght -sReferencedB MISC_1

Body text
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User Data Collection: Online Study

Goal: collect implicit & explicit user feedback

Intro Stimulus Outro
* Media use * Feedback collection * Perceived filter bubble
* Political standpoint * Online political participation
* Political interest * Polarisation (affective,
* Disenchantment with issues perceived, ideological)
* Empathy * Prosocial behavior

* Demographics
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User Data Collection: Online Study

________________________________

-

" Build user history: repeat 1 time " Click logs: repeat 5 times
! Y

el ' ;
Il 1 1 :
e : : ,
1L : : JL :

\ \ — Worth reading? |

i | N’w“—WNW‘ Worth reading? | ! ! -
1110 : i
| /aXi T ] vaX

|B
—_—

_.
| % o
:
()0
l- °
_.

_________________________________

---------------------------------------------
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User Data Collection: Online Study

Partipants

* Recruited through online-access panels

* Selected using a quote procedure to create a

representative sample

e German & US Internet users

* 18to 74 years old

German: 3242
2 )

B Min. High School
Degree

M Less than High
School Degree

J

2000
1800
1600
1400
1200
1000
800
600
400
200

Female

—

o

B German (3242)
B English (3000)

Male Unknown

English: 3000 ﬁ

B Min. High School
Degree

H | ess than High
School Degree

/

User Data
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Benchmarking: Recommendation Models

Variety of model architectures (news & user encoders, training objectives)

* Content personalization: NRMS?®
Content + aspect-based personalization: NAML?’, MINS'?, TANR!

Candidate-aware user modeling: CAUM'?
Knowledge-aware model: DKN'

Sentiment-debiasing objective: SentiDebias'

Experiments NeMig - A Bilingual News Colection and KG about Migration 16 /21



Benchmarking: Content Personalization

German English
Model AUC MRR nDCG@3  nDCG@6 AUC MRR nDCG@3  nDCG@6
NRMS 57.96x0.66 47.83+0.46 44.90+0.65 60.49+0.35 52.40+0.89 41.46+0.59 37.49+£1.07 54.21+0.53
NAML 50.49+0.13 47.37x0.84  44.27x1.20 60.13+0.65 50.02x0.20 41.82+0.70  38.14+0.84 54.49+0.62
MINS 57.70+0.53 47.85+0.78  44.96+0.33 60.50+0.71 52.91+0.68 41.96+1.13  38.19+0.41 54.59+0.41
CAUM 58.18+0.85 48.17+1.08  45.27+0.60 60.74+0.55 53.10+0.78 41.83+£093  38.16+1.42 54.50+0.32
DEN 58.73+0.39 48.20+0.39 45.48+0.43 60.78+0.29 | 53.69+0.66 42.14+0.66 38.57+0.83 54.74+0.55
TANR 50.62+0.14 47.28+0.44 44.22+0.51 60.06+0.33 50.17+0.10 41.82+0.12 38.26+0.33 54.49+0.17
SentiDebias 56.80+0.30 47.27+0.44 44.09+0.18 60.04+0.44 52.63+0.90 41.63+1.34 37.58+0.13 54.33+0.58

(Models with similar architectures perform similarly regardless of training objectives

L — secondary optimization goals might have little effect on recommendation performance )
External knowledge might benefit user modeling in setups with scarce training data

(Quality of content personalization influenced by data sparsity A

L — 0.02% sparsity for German vs. 9.27% sparsity for English )
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Benchmarking: Aspect-based Diversity

Aspect-based diversity'>: level of uniformity of an aspect’s distribution among recommendations

Evaluated w/ normalized entropy of aspect 4,’s distribution in the recommendation list

— class j of aspect 4,

R Z —  #classes of aspect 4,
P jea, log(l4ph
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Benchmarking: Aspect-based Diversity

German English
NRMS 44 90+0.65 18.55+0.25 33.75+0.54 30.68+0.32 37.49+1.07 22.19+0.34 32.50+0.27 26.31+0.94
NAML 44.27+1.20 19.31+0.21 33.63£0.18 30.41+0.37 38.14+0.84 23.89+0.65 32.08+0.64 25.66+1.24
MINS 44.96+0.33 18.18+0.44 33.79+0.34 30.10+£0.44 38.19+0.41 21.94+1.11 32.34+0.16 2522+1.11
CAUM 45.27+0.60 18.09+0.33 33.13+0.43 30.42+0.33 38.16+1.42 21.90+0.63 32.09+0.26 25.90+0.63
DKN 45.48+0.43 18.46+0.16 33.79+0.44 30.92+0.59 | 38.57+0.83 22.04+0.40 32.46+0.66 26.58+0.90
TANR 44 2240.51 18.52+0.18 33.70+0.36 30.39+0.38 38.26+0.33 21.59+0.19 32.41+0.68 26.47+0.82
SentiDebias 44.09+0.18 18.66+0.30 33.84+0.34  30.99+0.30 37.58+0.13 22.10+1.11 33.26+0.34 25.81+1.11
g
Sentiment debiasing model achieves highest sentiment-based diversity
Political diversification nearly identical for all models
. J/
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Summary & Outlook

Status Quo

News recommenders control users’ perception & access to information

Existing data resources lack user data or features for analyzing biases in news curation algorithms

e NeMig ~N
Datasets in German & English about refugees & migration
News data: textual content + metadata + sentiment + political orientation

\U ser data: explicit click feedback + demographics + political information y

s Outlook ~N
Analyze the multidimensional implications of news curation algorihms in monolingual & cross-lingual
scenarios (1.e., filter bubbles, bias towards certain aspects, diversification of recommendations)

\Generate synthethic user datasets w/ political information )

Conclusion NeMig - A Bilingual News Colection and KG about Migration 20/ 21



Thank you!

andreea.iana(@uni-mannheim.de

y https://twitter.com/iana_andreea

https://zenodo.org/record/7908392
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' Base Knowledge Graph

Sentiment

Dataset

Knowledge \ / / \ n‘:
Annotated Graph —

Entity Entity o \
Recognition ~ ~ Linking ~— Filtering \

Metadata [ e

; Analysis
," A" Subtopic
Text
N Extractlon 1 ) ]
W Construction 1 T\\
af 1
/ Named — Named . . ty A/f/

End-to-end dataset annotation and knowledge graph construction

Knowledge
Graph
Enrichment

Ennched Knowledge Graph

News Corpora

NeMig - A Bilingual News Colection and KG about Migration



NeMigKG

Graph types
* Base: literals + entities
* Entities: only resource nodes from base KG
* Enriched entities: only resource nodes + k-hop triples from Wikidata

* Complete: enriched entities KG + literals

German NeMigKG English NeMigKG
Base Entities Enriched (k = 1) Enriched (k =2) Complete Base Entities Enriched (k =1) Enriched (k =2) Complete
Modes 59,601 59480 97.021 367514 397,635 | 134,775 91,833 138,734 433,965 476,907
Triples Relations 19 11 768 1,172 1,180 19 11 &28 1,195 1,203
Triples 516,948 458,482 821,529 2,846,849 2,905,315 | 933,801 B 47,695 1,354,454 3,599,561 3,685,667
’ ;Jﬂ'de's' " % resources | 6638 10 w0 100 9242 | 6814 w0 wo 00~ 9100
% literals 33.62 0 0 0 7.58 3156 0 0 0 9.00
_______ %hblank | 6128 6129 3757 992 992 | 5848 5848 3871 1238 1238
Resources % custom (not linked) 4.00 4.00 2.45 0.65 0.65 3.68 3.68 2.43 0.78 078
% Wikidata (linked) 34.71 34.71 59.97 29.43 59.43 37.54 37.54 38.56 56.85 86.85

Knowledge Graph Construction NeMig - A Bilingual News Colection and KG about Migration



Benchmarking: Aspect-based Personalization

Aspect-based personalization'®: level of homogeneity between a user’s recommendations and

history w.r.t. an aspect’s distribution

Evaluated w/ generalized Jaccard similarity

~_ probability of news with class j of 4,

Al to be in the recommendation list R
P

Ej.:l min(‘Rj/, H;)
1A, |

v ‘) probability of news with class j of 4,
Zf=1 max (ﬁi ’ HJ to be in the user’s history H

PSAP @k =
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Benchmarking: Aspect-based Personalization

German English
Model nDCG@3 PS1z@3 PSgnt @3 PSp,01 @3 nDCG@3 PS1z@3 PSsnt@3 PS,,1@3
NRMS 44.90+0.65 20.72+0.45 42.66+0.30 36.55+0.09 37.49+1.07 158.48+0.18 41.38+0.40 40.66+0.22
NAML 44.27+1.20 20.42+0.31 42.59+0.25 36.23+0.32 38.14+0.54 18.24+0.81 41.43+0.19 41.17+0.30
MINS 4496+0.33 21.10x0.60 42.56+0.34  36.740.27 38.19+0.41 18.83+0.41 41.20+0.16 41.15+0.21
CAUM 45.27+0.60 20.85+0.79 42.458+0.43 36.59+0.36 38.16+1.42 18.67+1.45 41.4140.26 40.95+0.41
DKN 45.48+0.43 20.95+0.35 42.51+0.36 36.08+0.24 | 38.57+0.83 18.56+0.35 41.25+0.14 40.70+0.15
TANR 44.22+0.51 20.88+0.24 42.64+0.19 36.42+0.34 38.26+x0.33 19.10+0.29 41.27+0.24 40.98+0.20
SentiDebias 44.09+0.18 20.50+0.39 42.64+0.534 36.40+0.24 37.58+0.13 18.57+0.33 41.29+0.534 40.84+0.20

r

More diversity comes at the cost of personalization

\_

Categorical & political personalization are more aligned with content personalization

Experiments
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News Trends Analysis: DE Dataset

Discover trends & correlations between entities mentioned & events

150

100

u
o

0

100

Number of news

Angela Merkel

Christlich Demokratische Union Deutschlands

Recep Tayyip Erdogan Donald Trump
150 100
100 >
50
50 55

0

100

Political orientation

right

left

center
conspiracy
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News Trends Analysis: EN Dataset

Discover trends & correlations between entities mentioned & events

1500
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800

600

400
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200

Donald Trump

Mexico

300

200

100

600

400

200
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100 Political orientation
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75 . eft
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