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Sources and Concerns

Bias In Machine Learning
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What is Machine Learning?

Machine Learning is a 
branch of artificial 

intelligence based on 
the idea that systems 
can learn from data, 
identify patterns and 
make decisions with 

minimal human 
intervention.

AI-106
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Recognizing the Risks
The Impact on Society 

Financial 
Resources

Criminal 
Justice

Health Care HR

Who gets 
approved 

for a loan?

Who gets 
a harsher 
sentence?

Who gets 
admitted to a 

care 
management 

program?

Who gets 
moved up to 

the next 
stage of the 

hiring 
process?
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How does it work?

Input Data Cool Algorithms

Prediction, 
Forecast, 

Recommendation,
Decision …

Typical ML Training
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What can go wrong?

Input Data Cool Algorithms

Prediction, 
Forecast, 

Recommendation,
Decision …

Beware

Biased data gives 
biased results

Models do what 
you tell them to 
do, which might 
not be what you 

wanted

Models exposed to 
new data may give 
unexpected results
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Detecting Bias in a Model

Bias In Machine Learning
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Detecting Bias
Questions to Ask

Is the data representative?

Is the model accuracy different across different groups?

Are sensitive variables (or their proxies) being used in the 
models?
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Is the Data Representative
Where did the training data come from
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Model Accuracy Across Groups

• Area under ROC curve for 
each group of interest
• AUC Parity is the 

maximum difference 
between the groups
• Ideally would be close to 

0

AUC Parity
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Model Accuracy Across Groups

• Maximum difference 
in Average Predicted 
Probability across 
groups of interest

Predictive Parity
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Model Accuracy Across Groups

• Compare the spread 
across the True 
Positive and False 
Positive Rates
• Take the Maximum

Equalized Odds
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Model Accuracy Across Groups

• MCE –
Misclassification Rate
• Multi-Class Log-Loss 

(compares predicted 
to actual)
• TPR – True Positive 

Rate

Other Measures of Interest
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Model Accuracy Across Groups

• Looks at how variables 
impact the average 
predicted probability

• Orange Bars:  Impact of 
variable on entire 
population

• Blue Bars:  Impact of 
variable on selected 
group 

Kernel SHAP Estimates
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Model Accuracy Across Groups
Kernel SHAP Estimates
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Are Sensitive Factors Being Used
Check the Proxies!
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Mitigation

• Consult subject matter experts, end users, and affected groups to see 
if the model process is even appropriate given the data available
• Explore oversampling/undersampling techniques if the problem is 

due to unbalanced groups in the data
• Consider segmenting the data and making different models for 

different segments
• Eliminate sensitive variables (and their proxies) 

What can we do when we find Bias
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sas.com

Thanks!
Jim.Box@sas.com


