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Learning outcomes of today
After completing this micro-lecture, you are able to….
• Understand the concept of interpretability in machine learning and its significance.

• Differentiate between model interpretability and model accuracy.

• Identify key approaches to explaining machine learning model
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Agenda for today
• Introduction to Interpretability

• Model Accuracy vs Interpretability

• Key Approaches to Explainability
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INSERT/CHANGE IMAGE
1 If necessary, delete the existing image using the'Delete' button. Click the icon to insert a newimage. (see example below).

2 Select the desired image and click on 'Insert'.

Invoegen

3 To scale or crop the image, go to the 'PictureTools - Format' tab and click the 'Crop' button.Scale the image with the dots and the imageframe with the corners.

Bijsnijden

What is interpretability

Interpretability is the degree to which an observer can
understand the cause of a decision

Miller, T. (2019). Explanation in artificial intelligence: Insights from the social sciences. Artificial Intelligence, 267, 1–38. https://doi.org/10.1016/j.artint.2018.07.007
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INSERT/CHANGE IMAGE
1 If necessary, delete the existing image using the'Delete' button. Click the icon to insert a newimage. (see example below).

2 Select the desired image and click on 'Insert'.

Invoegen

3 To scale or crop the image, go to the 'PictureTools - Format' tab and click the 'Crop' button.Scale the image with the dots and the imageframe with the corners.

Bijsnijden

Machine Learning applications becoming pervasive…
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Why Explainability
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Data Machinelearningmodel

Application
Predictions &decisions

Trust Challenge
• Why is the model making thesepredictions?• Is the model making correctpredictions for the right reasons?
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Why is the model making these predictions?
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But
Why?!

• As ML models are increasingly
deployed to make high-stakes
decisions (e.g., loan applications), it
becomes important to provide
recourse to affected individuals.

Counterfactual Explnations

What features need to be changed and
by how much to flip a model’s prediction?
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Why Explainability: Verify the ML Model / System

Samek, W., & Binder, A. (2018). Interpretable machine learning [Image]. MICCAI'18 Tutorial on Interpretable Machine Learning, Fraunhofer HHI & Singapore University of Technology and
Design (SUTD). Available at http://heatmapping.org/slides/2018_MICCAI.pdf
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Can I trust the Model based on Accuracy?

[1] Caruana, R., Lou, Y., Gehrke, J., Koch, P., Sturm, M., & Elhadad, N. (2015). Intelligible models for healthcare: Predicting pneumonia risk and hospital 30-day readmission. In Proceedings
of the 21st ACM SIGKDD International Conference on Knowledge Discovery and Data Mining (pp. 1135–1144). https://doi.org/10.1145/2783258.2788613
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Can I trust the Model based on Accuracy?

Ribeiro, M. T., Singh, S., & Guestrin, C. (2016, November 18). “Why should I trust you?”: Explaining the predictions of any classifier [Slide 3]. FATML 2016. Speaker Deck.
https://speakerdeck.com/fatml/why-should-i-trust-you-explaining-the-predictions-of-any-classifier?slide=3
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Can I trust the Model based on Accuracy?

Ribeiro, M. T., Singh, S., & Guestrin, C. (2016, November 18). “Why should I trust you?”: Explaining the predictions of any classifier [Slide 21]. FATML 2016. Speaker Deck.
https://speakerdeck.com/fatml/why-should-i-trust-you-explaining-the-predictions-of-any-classifier?slide=3
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Some properties of Interpretations
• Faithfulness - providing explanations accurately representing the true
reasoning behind the model’s final decision.

• Understandable – Can I put it in terms that end users without in-depth
knowledge of the system can understand?

• Stability – Do similar instances have similar interpretations?
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Evaluating Interpretability
• Human evaluation – Set up a Mechanical Turk task and ask non- experts
to judge the explanations

• Functional evaluation – Design metrics that directly test properties of your
explanation.
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Legal Issues-GDPR
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Approaches to Explaining AI
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Black box
(how the model

behaves)Transparent
(how the model functions

internally) Globa
l

Loca
l

Explainable AI
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