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Conformal Prediction for Time-series 
Forecasting with Change Points



• Conformal prediction is useful for obtaining stable coverage for 
time-series, even under distribution shift.


• See: A Gentle Introduction to Conformal Prediction and Distribution-
Free Uncertainty Quantification by Anastasios N Angelopoulos and 
Stephen Bates, 2022

Conformal prediction



Baselines / Context 

A. Auer, M. Gauch, D. Klotz, and S. Hochreiter. 
Conformal prediction for time series with modern 
hopfield networks. NeurIPS 2023.


Uses Modern Hopfield Network to learn 
temporal patterns

 C. Xu and Y. Xie. Sequential predictive conformal 
inference for time series. ICML 2023


Uses Quantile Random Forest to learn temporal 
patterns



Conformal prediction

• Baseline react, or use regression at test time to learn correlations.


• What happens when we can anticipate distribution shifts? 
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Idea: K regimes, K concurrent ACI processes
Algorithm

Create conformal prediction set for each possible regime 



Idea: K regimes, K concurrent ACI processes
Algorithm

Combine sets based on regime’s probability 



Results



Results



• Finite Sample miscoverage Guarantee


• Very fast compared to regression-based methods. (No learning 
during test time.)


• Adapts to drifts (via ACI update) and shifts (regime changes), 
adapts faster to the later case.


• Handles the case of misspecified regimes.

Strengths



• Requires a explicit discrete state-space model and state 
probability


• In very long test time-series, CPTC performs worse than 
regression-based methods. 

Limitations

• Finite Sample miscoverage Guarantee


• Very fast compared to regression-based methods. (No learning 
during test time.)


• Adapts to drifts (via ACI update) and shifts (regime changes), 
adapts faster to the later case.


• Handles the case of misspecified regimes.

Strengths



Thank you!
See you at the poster / email me at shs066@ucsd.edu 
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