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• The problems: 


• The trade-off between accuracy and 
transparency


• Provide insights to sports analytics


• Deep learning


• Linear model tree


• Propose and compare model tree 
learning heuristics

The Motivation
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• Deep Reinforcement Learning model


• Consists of five layers: 


• Input layer


• LSTM hidden layer


• Two fully connected hidden layers


• Output layer


• SARSA is applied to estimate a Q-function 
(with discount factor=1)

The Neural Network Model
[Liu, G., & Schulte, O. (2018)]



4

• A linear model tree:


• Regression tree with linear 
models on leaves


• Interpretable


• High fidelity

The Mimic Model
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• A data augmentation technique in counterfactual strategic settings


• Replace observed action  by  and ask the neural network model to 
predict   Expect lower Q-value

A A′�

Q(S, A′�) →

Action Replacement

A A′�
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• To address computational challenge on large datasets


• Our proposed heuristics are:


• Iterative Segmented Regression


• Sorting with Variance Reduction


• Sorting with T-test

Heuristics for Computing Split Points
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RMSE, Correlation and Running Time
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• The tree can highlight the potential problems of the neural network model

Debugging Deep Neural Networks



Thank You


