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Motivation

elections

o [he viewpoint of authors and
news outlets influences how a
story is told

« Consuming news only from one
side can lead to extreme political
ideology

coronavirus

Balanced News about Israel Hamas Violence on AllSides

From the Left From the Center

W right
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immigration

politics

From the Right

OPINION NEWS
8 : South Africa seeks International
Court of Justice genocide order

against Israel

%3] W. Kamau Bell: Palestinians Are
i< 8l My Heroes of 2023

o Itis important to make the reader
aware of political bias
« Balance bias in search results

Daily Beast Reuters

NEWS NEWS

There's a water crisis in Gaza that the end of US allies reluctant on Red Sea task force

fighting might not solve
NPR (Online News)

Reuters

NEWS

Americans Divided Over Gaza Ceasefire Due to
Hostages: Poll (Exclusive)

NEWS

The latest Israel-Hamas cease-fire proposal
drops details of future governance of Gaza

NPR (Online News) The Messenger

Ramy Baly et al., We Can Detect Your Bias: Predicting the Political Ideology of News Articles
Israel headlines from https://www.allsides.com [06.01.2024]

NEWS

y Protesters gather for 12th
straight week of pro-Palestinian
rallies in Ottawa

R

National Post

el

NEWS

‘This Conversation Is Over’: Biden Reportedly
Hung Up On Netanyahu After Heated Phone Call

The Daily Caller R

NEWS

Pro-Palestine Activists Cancel Plan To Storm
Holocaust Museum After Outcry

The Daily Caller R
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Datasets

all-the-news dataset

vear month day author title article url section publication

7

NewSHead i

"https://www.denverpost.com/2019/05/18/

"https://www.coloradoan.com/story/sport
d ataset "https://www.desmoinesregister.com/stor
"https://www.thegazette.com/iowa-state-
"https://www.thegazette.com/subject/spo

Article-Bias-Prediction )

topic so

rce bias url title date authors content content_original source_url bias_text

1,
"label": "Colorado state track and field"

Yurlst o il
"https://www.cbc.ca/radio/thecurrent/th
"https://www.cbc.ca/news/world/alabama-
"https://etcanada.com/news/453165/busy-

]

"label": "Alabama legislation on abortion"

https://huggingface.co/datasets/rjac/all-the-news-2-1-Component-one

https://github.com/google-research-datasets/NewSHead; https://github.com/ramybaly/Article-Bias-Prediction
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Political Bias Classification

« inspired by “We Can Detect Your
Bias: Predicting the Political
Ideology of News Articles”

« classifier on top of BERT

o classes: left, center, right

« almost reproduced test accuracy:
(7% [ 79.83%

Political Ideology Count Percentage

Left 12.003 34.6%
Center 9,743 28.1%
Right 12.991 37.3%

Article-Bias-Prediction dataset
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Transformer (BERT)

News Article

J

Classifier to determine

political bias of news articles

T T T T T T T T
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T T T T T T T T
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Training process over 20 epochs

Ramy Baly et al., We Can Detect Your Bias: Predicting the Political Ideology of News Articles
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news with

Analysis of IR-Eval Dataset &=

CNN
People
The New York Times
CNBC
c The Hill
2 right
'
S The Verge
re Overall bias (created using bias-classifier)
2 Reuters
Vox
Mashable H#relevant docs | how often found
TechCrunch kL ! 220
— C_e':]tte' 2 5844
: . g
Reflnery 29 | ! ! 1 ! | ! 1 ! 3 1001
0 1000 2000 3000 4000 5000 6000 7000 8000 4 14
Publisher bias (created using bias-classifier) for 5 8

outlets with 1000 or more publications o
Query relevance (created when combining

with the NewsSHead dataset)
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IR Pipeline

o Simple two-stage IR pipeline
o S1: Okapi BM25
o S2: pre-trained cross-encoder
« Political bias correction (PBC) methods
In each stage
- S1: ensure configured minimum docs
for each class
o S2: interleave top interleave_k docs
by bias class (alternating if possible)

www.tugraz.at m

/
Ranking IR-system
PBC: Interleaving
T Stage 2
-~ Cross Encoder
PBC: Population correction
T Stage 1
BM25
Pre- Pre-
processing processing

Query Document Corpus

Information Retrieval System
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Political Balance Metric for Search Results

o position-sensitive

o class-based
(left/center/right)

o Normalized

o Intuitive

« probability-based
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Political Balance Metric for Search Results

(proposed new metric) k ...Number of retrieved documents
¢ ...Class count (usually 3 for ’left’, 'center’, 'right’)

. - P;; ...Probability of document ¢ being in class j
« position-sensitive DCGQ@k (rel) ...DCG@k for relevance scores rel € R¥
« class-based bcGak ((P),)
(Ieft/ center/ rlght) d; ’ .. Class representation distribution d

~ ,_,DCG@k ((PT),)

« normalized deRe,YS_ d;=1

e Intuitive
« probability-based

Var (d)
b=1-— : —— ... Class Balance in Rankings, b € [0, 1]

(but we used one-hot
encoded probs in the eval varl 1.0 0 b=0.999 for ; r, C, C,I]
pipeline) ’%1;;/ b=0 for[l, I, 1, 1, 1]
C— immes -
~ ————— b=0.34 for[l, I, 1,1, r]
worst-case variance -
b=0.66 forl[l, I, I, c,r]
b=0.96 for[c,r, I I, 1]
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Evaluation Results (mean values, rounded to 3 decimals, N=1000 queries)
k = 50, PBC stage_1_min_fraction_per_class = 20%, PBC stage_2_interleave_k =10

mean(actual relevant doc count) = 3.1
mean(optimal political balance for optimal IR pipeline) = 0.620

no PBC full Afull S1 AS1 S2 AS2 AS2 to full

precision@5 0.420 0.384 -0.036 0.420 -0.000 0.384 -0.036 -0.000
recall@5 0.674 0.617 -0.057 0.674 -0.000 0.617 -0.057 -0.000

f1@5 0.516 0.472 -0.044 0.516 -0.000 0.473 -0.044 -0.000

nDCG@5 0.646 0.595 -0.051 0.647 0.001 0.594 -0.052 0.001
political-balance@5 0.661 0.859 0.662 0.002 0.853 0.005
masked-political-balance@5 0469 0481 0.012 0.469 -0.001 0.479 0.010 0.002
precision@20 0137 0137 -0.000 0.137 -0.000 0.137 0.000 -0.000
recall@20 0.880 0.878 -0.002 0.878 -0.002 0.880 0.000 -0.002

f1@20 0.237 0.237 -0.001 0.237 -0.001 0.237 0.000 -0.001

nDCG@20 0.740 0.716 -0.024 0.741 0.001 0.715 -0.025 0.001
political-balance@20 0.814 0.854 0.040 0.826 0.012 0.842 0.028 0.012

masked-political-balance@20 0.493 0.507 0.014 0.493 -0.000 0.507 0.014 -0.000
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Future work

« Evaluate our proposed metric based on different scenarios and let
some statistics expert verify whether it makes sense
« Evaluate PBC methods more intensely

©)

©)

©)

©)

©)

using SOTA IR-system

using different parameters for PBC methods

compare resulting rankings w/ and w/o PBC while ignoring actual
relevant docs

w/ and w/o PBC on ranking-focused datasets

(e.g. some news subset of MS MARCO)

use established and peer-reviewed metrics for diversity and
popularity in search results

« More advanced PBC methods sensitive to relevance-score for reranking
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Conclusion

« Proposed tunable methods for political bias correction in rankings
« Proposed intuitive metric for measuring political balance in search
results
o Prototype for enhancing end-to-end IR pipeline with PBC methods
o current results do not show a clear favorable trade-off (!)
= larger drop in nDCG than rise in masked political balance
= evaluation on more suitable dataset (more relevant documents per
query) necessary




