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Key Contributions

• We propose CPD and CPP to monitor all internal changes and resolve the 

cancel out problem in time series XAI evaluations.

• We introduce TIMING, which improves IG using temporality-aware 

stochastic baselines to handle temporal dependencies and OOD issues.
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Problem of Current Evaluation Metrics

• Aligned IG achieves SOTA under existing metrics! (e.g. Accuracy)
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Problem of Current Evaluation Metrics

• Cancel out problem occurs when multiple important points are removed 

simultaneously.
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Proposed Evaluation Metrics: CPD and CPP

• Cumulative Prediction Difference (CPD)

• 𝑥𝑘
↑ ∶ input after removing top-k highest attribution points

• Cumulative Prediction Preservation (CPP)

• 𝑥𝑘
↓ ∶ input after removing top-k lowest attribution points
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IG Works Well–But Not Optimally

• Integrated Gradients (IG) uses linear interpolation from baseline; 

intermediate points can be out-of-distribution (OOD).

• IG also fails to detect disruption of temporal dependencies—merely scales 

the input.

Image Source: Rahnfeld, Jens, et al. "A Comparative Study of Explainability Methods for Whole Slide Classification of Lymph Node 

Metastases using Vision Transformers." PLOS Digital Health, 2025.
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TIMING: Temporality-Aware Integrated Gradients

• TIMING: Aggregate IG with multiple times with segment-based masking.
• Get baseline 𝑥′ more closely to 𝑥.

• Observe how 𝐹(𝑥) changes when certain temporal relationships are disrupted.
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TIMING: Temporality-Aware Integrated Gradients

• Results of Proposition 4.1
• By Proposition 4.1 (Effectiveness), TIMING can calculate in the only one IG path.
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Experiments

• Cumulative Prediction Difference (CPD) on MIMIC-III
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Experiments

• Cumulative Prediction Difference (CPD) across diverse real-world datasets

• Cumulative Prediction Preservation (CPP) on MIMIC-III
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Experiments

• Ablation Study

• Hyperparameter Sensitivity
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• Computational Efficiency
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