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Understand bias in 
machine learning
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What is bias?

• Prediction behavior less favorable to an individual or group 
when there is no relevant difference that justifies the 
prediction

• Bias surfaces throughout the machine learning lifecycle
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Where can bias appear in the ML lifecycle?

• Bias can be found in the training data

• ML algorithms can introduce bias

• Model can become biased because of drift 
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Bias can appear throughout the lifecycle
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Amazon SageMaker Clarify 
to the rescue
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ML Lifecycle

Prepare training 
data

Clarify in Data 
Wrangler

Train and tune 
model

Clarify in Studio

Deploy model to 
production

Monitor your 
model for drift

Clarify in Model 
Monitor

• Measure bias in 
your data

• Measure bias in 
your model

• Explain model 
predictions

• Explain model 
predictions in real 
time

• Monitor model 
for drift
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Amazon 
SageMaker
Clarify

Detect bias in ML 
models and understand 
model predictions

Detect bias during preparation 

Check trained model for bias

Explain model behavior

Monitor model once in production

Identify data imbalances

Evaluate different type of bias in your model

Determine relative importance of features

Detect drift in bias and model behavior
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SageMaker Clarify Metrics 

8 Pretraining bias metrics

• Class Imbalance (CI)

Measures if facet values have equal representation.

• Difference in Proportions of Labels (DPL)

Measures the distribution of positive outcomes

13 Post-training bias metrics

• Accuracy Difference (AD) 

Measures accuracy across the facets

• Difference in Acceptance Rate (DAR)

Measures whether acceptance rate is the same across 
two facets

• Recall Difference (RD) 

Measures recall difference between the facets
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During data preparation 

During model testing

SageMaker Clarify APIs

After model training

clarify.SageMakerClarifyProcessor()

clarify_processor.run_explainability()

clarify_processor.run_bias()

run_pre_training_bias()

run_post_training_bias()
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Uncover bias in your data
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Public Safety Model

Data: Stop and search data from

https://data.police.uk/data/ 
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Problem Type: Binary classification

Predicts if a stop will lead to 
an arrest. 

Photo by Krzysztof Hepner on Unsplash

Algorithm: XGBoost



AWS ML HEROES IN 15: DETECT BIAS IN ML DATA, MODELS & EXPLAIN PREDICTIONS

© 2023, Amazon Web Services, Inc. or its affiliates.

The Data

Outcome Date Lat Long Gender Age Range Ethnicity 

No action

2020-01-

12T17:28:00+0

0:00

50.372336 -4.184631 Male 10-17 Black

No action

2020-01-

23T00:10:00+0

0:00

50.720318 -3.610748 Female 18-24 White

Arrest

2020-01-

24T01:08:00+0

0:00

50.372387 -4.143638 Male 25-34 White

No action

2020-01-

24T11:40:00+0

0:00

50.391127 -3.534389 Male Over 34 Mixed

Arrest

2020-01-

24T11:45:00+0

0:00

50.528687 -3.770389 Male 10-17 Asian
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Pretraining Bias Metrics

• Determines if facet values 
have equal (or similar) 
representation in the data

• Indicates imbalances in 
the data

• Class Imbalance (CI)

▪ Measures if facet values have 
equal representation.

• Difference in Proportions of 
Labels (DPL)

▪ Measures the distribution of 
positive outcomes
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Detect bias in your model
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Posttraining Bias Metrics

• Determines if facet values 
represented at a similar rate 
in favorable model 
predictions

• Determines if the model has 
similar predictive power for 
all facet values

• Considers the predictions of 
the model

• Accuracy Difference (AD) 

▪ Measures accuracy across the 
facets

• Difference in Acceptance 
Rate (DAR)

▪ Measures whether acceptance 
rate is the same across two 
facets

• Recall Difference (RD) 

▪ Measures recall difference 
between the facets
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Summary
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SageMaker Clarify
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• Measure bias in your data

• Measure bias in your model

• Explain model predictions

• Monitor model for drift
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Thank you!

© 2023, Amazon Web Services, Inc. or its affiliates.

Kesha Williams

@KeshaWillz


