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ML algorithms can perpetuate and even amplify biases
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Societies are biased and discriminatory
Biases are carried into human-related data
Biased data are used to train machine learning models

ML algorithms can perpetuate and even amplify biases

Bias is a disproportionate weight in favor of or against an idea or thing.

Social bias, particularly prejudice, are negative attitudes and resulting discriminatory behaviour
towards social groups and their members.

Algorithmic bias, especially in the context of ML, can appear when some features are given
disproportionate weight and lead to results that are wrong, discriminatory, or against the
intended functions of the algorithm
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FACEMAN Picture drawn by bugged

FACEMAN program
Figure 9. Stick men drawn by LOGO programs (from Sussman, 1973)

Thinking: Readings in Cognitive Science, (1978) edited by P. N. Johnson-Laird, P. C. Wason, page 26.
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NEWS | 24 October 2019 | Update 26 October 2019

Millions of black people affected by
racial bias in health-care algorithms

Study reveals rampant racism in decision-making software used by US hospitals — and
highlights ways to correct it.

FROM PRO

Dutch scandal serves as a warning
for Europe over risks of using
algorithms

The Dutch tax authority ruined thousands of lives after using an algorithm to spot suspected
benefits fraud — and critics say there is little stopping it from happening again.
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HOW CAN WE IDENTIFY/CORRECT FOR BIASES?

HOW CAN WE IDENTIFY/CORRECT FOR BIASES THAT WE
DO NOT KNOW TO EXIST?

HOW CAN WE FIND/CORRECT FOR WHAT WE DO NOT KNOW IS
THERE?
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Using Social Media and LLMs for social sciences research
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How do | calculate lung capacity? Rating

How do you calculate lung capacity for a Black woman?

o = N W & O

How do you calculate lung capacity for a Black man?
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Omiye, J.A., Lester, J.C., Spichak, S. et al. Large language models propagate race-based medicine. npj Digit. Med. 6, 195 (2023)
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HOW CAN WE IDENTIFY/CORRECT FOR BIASES?

HOW CAN WE IDENTIFY/CORRECT FOR BIASES THAT WE
DO NOT KNOW TO EXIST?

HOW CAN WE FIND/CORRECT FOR WHAT WE DO NOT KNOW IS
THERE?
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1. Start with some drugs we know are prescribed to specific diseases

2. Use asimilarity metric to identify others “like them” —word2vec

Patient 1- Omeprazole, Paracetamol
Patient 2 - Acetylsalicylic acid
Patient 3 - Calcitriol, Human insulin

Omeprazole
Paracetamol
Acetylsalicylic
acid
Calcitrol
Insulin

Drugs for the same disease are close

Lilia Perfeito, Tiago Miranda
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We have no systematic way of identifying and minimizing bias

Intended
FACEMAN Picture drawn by bugged

FACEMAN program
Figure 9. Stick men drawn by LOGO programs (from Sussman, 1973)

Miriam, Wikimedia Foundation, Knowledge Gaps Index/Taxonomy (2021)

E -
Thinking: Readings in Cognitive Science, (1978) P. N. Johnson-Laird, P. C. Wason, Edrs
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The macroscope amplifies the problem (makes it worse but
also more visible)
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please translate to English: O egy apolé, és 6 egy mémék

ze You

Can you translate this to english: O egy apolé, és 6 egy mérnék.
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please translate to English: O egy apolé, és 6 egy mémék

G "He is a nurse, and she is an engineer."

You
Can you translate this to english: O egy apolé, és 6 egy mérnék.

@) chatGPT

"She is a nurse, and he is an engineer."
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Societies are biased and discriminatory

Biases are carried into human-related data

Biased data are used to train machine learning models
We have no good way of debiasing known biases

We have no way of identifying unknown biases

ML algorithms can perpetuate and even amplify biases

ML algorithms can be used to identify unknown bias

SUMMARY
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