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Modus Operandi (UBICOMP17, HT19, WSDM20, TOIS24), Complexity (HCOMP16)               
Abandonment (WSDM19, TKDE, ACM TSC)

• Data Bias and Better Data (since 2018)
Gender (SIGIR18,ACIS24,WWW25), Management (CACM24), SES (WebSci22,ICWSM25)
Impact on ML (CIKM22), Political (WWW25, ICWSM26, TIST), Difficulty (ACL26)
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The Problem – Bias in AI



- Politically biased LLMs doing hate speech detection (IP&M, ACM TIST)

- Bias management (CACM)

- Helping humans spot bias (visualizing bias for better bias annotations) (IP&M)

- The impact of bias definitions (EMNLP 2026)

- Helping criminal investigators solve murder cases (COLING 2025)

- Understanding LLM Task difficulty for routing (ACL 2026)

Outline
Data

AI

People



- We make LLMs answer the Political Compass Test

- We then make them impersonate 200,000 personas and answer the PCT again

- This shows how we can measure and control the political bias of LLMs.

- It also highlights embedded stereotypes like: “A business developer trying to bring new 

investments to the region, regardless of environmental cost” being authoritarian right

Persona-based LLMs

Pietro Bernardelle, Stefano Civelli, Leon Fröhling, Riccardo Lunardi, Kevin Roitero, Gianluca Demartini. Political 

Ideology Shifts in Large Language Models. In: Information Processing & Management (IP&M), Elsevier. Aug 2026.



Harmful content moderation with biased LLMs

Stefano Civelli, Pietro Bernardelle, Nardiena A. Pratama, and 

Gianluca Demartini. Ideology-Based LLMs for Content 

Moderation. In: ACM Transactions on Intelligent Systems and 

Technology (TIST). 2026.

Hate speech detection rates by target category and persona position 



Bias Management, not bias removal

Employing an explicit and not transparent bias removal intervention might be potentially harmful to the user

Demartini, Roitero, Mizzaro. Data Bias Management. In: Communications of the ACM, Vol. 67, No. 1, Jan 2024



Testing the role of AI-generated bias labels in 

training people to spot bias

Two phases: i) train subjects with human/ai/no bias 

annotations and then ii) ask them to spot biased 

statements

Marking biased texts effectively increases media 

bias awareness

Helping humans to spot bias

Timo Spinde, Fei Wu, Wolfgang Gaissmaier, Gianluca Demartini, and Helge Giese. Enhancing Media Literacy: The 

Effectiveness of (Human) Annotations and Bias Visualizations on Bias Detection. In: Information Processing & 
Management (IP&M), Elsevier, June 2025.



Spotting bias: Humans vs LLMs

Martin Paul Wessel, Timo Spinde, Jürgen Pfeffer, and Gianluca Demartini. Definitional Sensitivity in Media Bias Detection: 

A Multi-Definition Dataset and Benchmark. In: Findings of the 2026 Conference on Empirical Methods in Natural Language 
Processing (EMNLP 2026). Budapest, Hungary, October 2026.

Observations:

- Definitions consistently affects human and LLM ratings

- Definitions matter most where annotation is already difficult

- LLMs exhibit larger definition effects than humans (i.e., they 

follow instructions better than humans)

- LLMs rate bias systematically lower than humans



RAG for criminal investigation – fabricated information

Mads Skipanes, Tollef Emil Jørgensen, Kyle Porter, Gianluca Demartini, and Sule Yildirim Yayilgan. Enhancing Criminal 

Investigation Analysis with Summarization and Memory-based Retrieval-Augmented Generation: A Comprehensive 
Evaluation of Real Case Data. In: The 31st International Conference on Computational Linguistics (COLING 2025). Abu 
Dhabi, January 2025.



A way to manage bias is to decide which LLM to send a prompt to and get an answer from

- For example, you have 200k politically-biased LLMs

This may allow users to:

- Pick the most appropriate LLM given their bias

- Save money by using cheaper LLMs for simpler questions and powerful LLMs for complex 

questions

Routing prompts to one LLM among several options



To perform routing we need to be able to estimate the 

complexity of a question.

We use internal layers and linear probes to estimate the 

difficulty of questions given to an LLM.

Middle layers give us the best estimation.

Estimating the difficulty of a prompt

Stefano Civelli, Pietro Bernardelle, Nicolò Brunello, and Gianluca 

Demartini. A Shared Geometry of Difficulty in Multilingual Language 
Models. In: The 64th Annual Meeting of the Association for 
Computational Linguistics (ACL 2026). San Diego, California, July 2026.



The same is true for LLMs judging relevance

Pietro Bernardelle, Samaneh Mohtadi, Stefano Civelli, Joel Mackenzie, and Gianluca Demartini. LLMs Encode Relevance as a 

Layer-Wise Cross-Lingual Signal. In: The 35th International ACM Conference on Knowledge and Information Management 
(CIKM 2026). Rome, Italy, November 2026.



Training and testing difficulty probes across languages works well.

Estimating the difficulty of a prompt



Use the best internal linear probe to estimate the difficulty of a question / quality of the answer 

and information about model costs (e.g., price per token) to improve cost/quality results.

Next steps – work in progress

The pooled multilingual router reaches 

86% expected success, matching the 

anchor baseline, while reducing 

expected generation cost by 27%.



• LLMs carry human bias, but are used in decision making

• How do we make humans aware of existing bias?

• How do we build LLMs to better manage bias?

Lessons learned and what to do

• Increasing transparency, (e.g., track and profile 

data bias across AI pipelines)

• Select and diversify the sources of data (i.e., 

diverse human annotators, LLMs)

• Routing to different LLMs

• Bias management instead of bias removal

d-lab.github.io

linkedin.com/in/gianlucademartini

demartini@acm.org



Visit us in Brisbane, Australia!

2 or 3 months visits for PhD students to work on a joint paper

Funding info and application instructions: https://d-lab.github.io/visiting/

Since 2023, we hosted 15+ PhD students based in 8 countries

(CH, NL, DE, DK, NO, BE, CN, IT); Example outputs:

Visiting PhD Students Scheme

Mads Skipanes, Tollef Emil Jørgensen, Kyle Porter, Gianluca Demartini, and Sule Yildirim Yayilgan. Enhancing Criminal 

Investigation Analysis with Summarization and Memory-based Retrieval-Augmented Generation: A Comprehensive 
Evaluation of Real Case Data. In: The 31st International Conference on Computational Linguistics (COLING 2025).

Martin Paul Wessel, Timo Spinde, Jürgen Pfeffer, and Gianluca Demartini. Definitional Sensitivity in Media Bias 

Detection: A Multi-Definition Dataset and Benchmark. In: Findings of the 2026 Conference on Empirical Methods 
in Natural Language Processing (EMNLP 2026). Budapest, Hungary, October 2026.

https://d-lab.github.io/visiting/
https://d-lab.github.io/visiting/
https://d-lab.github.io/visiting/
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