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Introduction



Motivation

non-exchangeable
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different scales

relaxed assumptions exchangeability regimes
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Contributions

TSD pipeline for conformal 
time series forecasting 

conceptually relating TS components 
to notions of exchangeability

weighting strategies for seasonal 
component
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Background
Time series decomposition

STL: Seasonal-Trend decomposition 
based on LOESS

Trend

Season

Remainder



Background
Exchangeability regimes

Global exchangeability
Lack of exchangeability

Local exchangeability
Weighted CP

Adaptive Conformal Inference

Ensemble batch prediction intervals
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Method 
Leveraging exchangeability regimes 
for time series components
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Method 
1) Time series decomposition

Trend

Season

Remainder

Non-exchangeable

Local exch.

Global exch.



Method 

Trend component
EnbPI and ACI

Remainder component
CV+

2) Component-wise prediction intervals

Seasonal component (our contribution)
BinaryPoint

BinaryLocal
Local neighbourhood around

ExpLocal



Method 
3) Prediction interval (PI) recomposition

Loose lower bound on nominal coverage of



Experiments



Experimental Setup
Evaluation metrics
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Real-life data



Energy consumption



Energy consumption



Energy consumption - Seasonal component



Air Quality



Air Quality



Conclusion

● Effectiveness of method heavily depends on:
○ Complexity of TS
○ Quality of decomposition

● Recomposing predictions results in overcoverage
● Promising results on individual components



Future work

In each step of the pipeline improvements can be made

● More advanced TSD algorithms
○ Multiple STL (MSTL) (Bandara et al., 2021)
○ RobustSTL (Wen et al., 2019)
○ OnlineSTL (Mishra et al., 2022)

● More sophisticated methods for aggregating prediction intervals
○ (Yang et al., 2024)



Questions?



Appendix: coverage guarantee
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