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CHiQPM follows QPM[1], representing classes with very few general 
broadly shared concepts, unlike Prototypical models. CHiQPM improves 
the global interpretability,  introduces hierarchical local explanations and 
the first form of interpretable conformal prediction by predicting along 
them. 

Abstract
➢ CHiQPM improves QPM via a constraint in the QP for interpretability 
and improved finetuning using Feature Grounding Loss ℒfeat
➢ Its structure enables Hierarchical Local Explanations
➢ Interpretable Conformal Prediction creates prediction sets from 
within the hierarchical explanation that maintain guarantees of CP

CHiPQM
➢ Additional constraint in QP that enforces more contrastive class pairs

➢ Κ are (nc 𝜌) most similar classes in Dense model

➢ Finetuning with ReLU and 
Feature Grounding Loss ℒfeat

Hierarchical Local Explanation

The hierarchical local explanations enable extended local explanations

➢ Features found in image as inner nodes sorted by activation

➢ Classes are leaves

➢ Green Path highlights prediction set determined via CP

CHiQPM’s local explanations answer these questions simultaneously: 

• What meaningful features of which classes are found in this 
image?

• How does each feature narrow down the set of potential 
predictions into increasingly similar classes?

• Which set shall be predicted to guarantee a configurable average 
accuracy? 

• Which features would have needed to activate more strongly in 
order to predict a smaller set with sufficient certainty?

Interpretable Conformal Prediction

➢ Nonconformity Score 𝑠 restricts predictions to hierarchical explanation, 

limits maximum level 𝑛𝑙𝑖𝑚𝑖𝑡and considers subtrees. 𝛿𝑛
𝑐

encodes if 
class 𝑐 shares all the same top 𝑛 features with predicted class 𝑐 ̂.

Methods

➢ CHiQPM as SOTA Compact Interpretable Point Predictor with Global 
and Local Interpretability

➢ Hierarchical Local Explanations that offer several additional insights 
into the reasoning for a single test image

➢ Interpretable Conformal Prediction that predicts strictly upwards in the 
Hierarchical Explanation while being competitively efficient

Conclusions

Point Predictor

➢ State-of-the-art Performance as Compact Interpretable Point Predictor

⮚ CHiQPM reaches near perfect Contrastiveness

⮚ Feature Grounding Loss ℒfeat improves Grounding and Sparsity

Conformal Prediction

⮚ Built-in interpretable Conformal Prediction competitively efficient

⮚ Sets with increased Set Coherence

Results

Conformal Prediction (CP)
➢ Using Split Conformal Prediction2, one can guarantee an error rate of 

less than 𝛼 by predicting all classes which are less non-conform than 
the 𝛼 most nonconform ground truth samples were on equally 
distributed calibration data. Minimal requirements apply to the 
Nonconformity Score 𝑠

QPM

➢ After training a dense black-box model, QPM formulates a QP to select 
features and assigns them to classes. This binary QP is constrained for 
compactness via the number of features it selects and the number it 
assigns to each class. During the Finetuning with fixed assignment, 
features become concept detectors for concepts their assigned 
classes share. 
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