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Introduction
• We propose NODE-GAMLSS, an interpretable attention-based deep learn-

ing architecture for distributional regression.
• NODE-GAMLSS models data-dependent location, scale and shape (LSS)

parameters, enabling quantile prediction and feature effect interpretation.

Method
Each feature function zj consists of L layers with I differentiable Oblivious
Decision Trees (ODTs) of depth c. An ODT compares input features to splitting
thresholds and returns weighted response:
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The feature function for tree i in layer l is:
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Here, Gi = entmaxα (Fi/T ) and glîi = GiGî.
alîi = glîi entmaxα (log (gi) +Ali)î .

x1 = x,xl =
[
x, h1(x1), . . . , h(l−1)(x(l−1))

]
for l > 1

The final prediction is given by a weighted average
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Overview
• Given covariates X and target y,

NODE-GAMLSS models the con-
ditional distribution y ∼ D(θ(X))
where θ(X) are the distributional
parameters and the k-th one is:

θ(k) = η(k)(β(k) +
J∑

j=1

z
(k)
j (xj))

• Modeling of the LSS parameters
enables quantile estimation uncer-
tainty modelling and interpretability
at the feature level

Experiments & Results
Comparison with Competing Methods:

Benchmark comparison on Normal response

Comparison on using various distributions

Distributional prediction

Uncertainty Modelling: Feature Interpretability:
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