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Overview

- Algorithmic Bias/Discrimination

- Categories of Bias
o Data Bias

o Interpretation Bias
- Examples of Bias

= Addressing Fairness in ML



MIT Res.e.archer Exposing Bias in Facial
Recognition Tech Triggers Amazon’s Wrath

By Matt O'Brien | April 8, 2019
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Amazon ditched Al reuiting tool that
favored men for technical jobs

specialists had been building computer programs since 2014 to
review résumés in an effort to automate the search process

Adapted from Farnadi, G. (2022). Trustworthy Machine Learning [Slides]. HEC Montréal



Algorithmic discrimination is the result of bias.
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Supervised learning
Individuals Data Unsupervised learning Outcome
Reinforcement learning
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Biases introduced during the machine
learning process come in different forms.

Data Bias Interpretation Bias

Algorithms are trained using biased data. Human assumptions perpetuate a
skewed interpretation of results.

Examples:
Selection bias
Sampling bias
Reporting bias
Participation bias
Non-response bias
Coverage bias

Examples:
Automation bias
Overgeneralization
Confirmation bias
Experimenter’s bias
Group attribution bias
Implicit bias
Correlation fallacy



Data Bias

- Selection Bias - Data selections don't
reflect randomization
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SAMPLING BiAS
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Sampling bias - data instances
are more frequently samples
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Interpretation Bias

Overgeneralization - making
more general conclusions from
limited testing data
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Interpretation
bias

Confirmation bias - the
tendency to search for,
interpret, favor, recall
Information in a way

that confirms pre-existing
beliefs




Fairness
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Adapted from Farnadi, G. (2022). Trustworthy Machine Learning [Slides]. HEC Montréal




Fairness is not a
simple concept.

Correcting bias requires:
|dentifying the type of bias present

- Deciding what properties would indicate an
unbiased process

Biases are subjective, therefore, there is
no single agreed-upon measure of fairness.




Addressing Fairness in Machine Learning

Unfair outcome

Data is unbalanced Data scientists do not
Historical discrimination build the models Black-box models

Encodes protected attributes No user feedback

Adapted from Farnadi, G. (2022). Trustworthy Machine Learning [Slides]. HEC Montréal



Addressing Fairness in Machine Learning

Unfair outcome
Black-box models

Data is unbalanced
Historical discrimination

Data scientists do not
build the models

Encodes protected attributes No user feedback
Pre-processing In-processing Post-processing
Discrimination Discovery Learning/Inference subject to constraints C Threlsgpldlng
Sampling/weighting Ranking ZUS? , lsgzlovAeIry
Representation learning Constrained Optimization xplainable
Verification

Adapted from Farnadi, G. (2022). Trustworthy Machine Learning [Slides]. HEC Montréal



Thank You

Please send us your questions at:

vgupta@mmc.edu and
dpounds24@email.mmc.edu
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