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Program

© ML + XAl — a good Data Analysis Pipeline (5')
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Tabular data ML model XAI
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Black box ML model + XAl = a Data Analysis pipeline!
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Regional RHALE
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Use RegionalRHALE if the black box model is differentiable!
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Bike-sharing dataset

@ hourly count of bike-rentals (2011, 2012)
@ Design-matrix X:
» year, month, day, hour
» working day vs. non-working day
> temperature
> humidity
> windspeed
@ Target variable Y:
> bike-rentals per hour
* Y, =189.5
* Y, =181.4
@ Decision Making: decide a discount policy

@ Data Understanding: how bike rental market works
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Proposed pipeline: Fit and Explain

@ decide a discount policy

» which hour of the day to apply the discount
> how the feature Xhour relates to ybixe rentais

@ Step 1: Fit a black-box ML model

» Could be any ML model
» a Neural Network achieves RMSE ~ 45.35 counts (0.25Y,)

@ Step 2: Use feature effect

> Global effect: Xyour VS Voike rentals globally
> Regional effect: Xnour VS Yoike rentals regionally

Let's seel
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Global Effect: PDP and RHALE

PDP rhale plot
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PDP and RHALE (Gkolemis et al., 2023b) are global effect methods
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Regional Effect: Regional-PDP
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Regional PDP (Herbinger, Bischl, and Casalicchio, 2022)
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Regional Effect: Regional-RHALE
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Regional RHALE - our proposal!
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Program

© RegionalRHALE: a good XAl choice (4')

Gkolemis, Vasilis (ATH-HUA) RegionalRHALE - TaDA @ VLDB 2024 August 2024 13 /21



RegionalRHALE - How it works (a)

@ RHALE plot (Gkolemis et al.,
@ red bars express the heterogeneity

rhale plot
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Regional RHALE - How it works (b)

@ iterate over all other features

@ select the split with the maximum heterogeneity reduction

rhale plot rhale plot
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Regional RHALE is fast

iterating over all other features — is slow
needs fast evaluation of the heterogeneity

if model is differentiable, regional RHALE is very fast

regional RHALE treats well cases with correlated features

Execution time (per feature) Execution time (per feature)
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© Effector - a Python Package for Feature Effect (1')
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Effector - a Python package for feature effect

Implements:

» many global effect methods (PDP, RHALE, SHAP-DP)
» many regional effect methods (regionalPDP, regionalRHALE,
regionalSHAP-DP)

Work in progress
If you are interested, please use it and give feedback

Source: https://github.com/givasile/effector

Documentation: https://xai-effector.github.io/
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