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Chronos

• Requires no changes to the language model architecture & training procedure

• Probabilistic by design

✔ probabilistic by design
✔ requires no changes to the language model 
architecture or training procedure

Ansari, A.F., et al., “Chronos: Learning the Language of Time Series”, TMLR, 2024.
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Baselines
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Benchmarks
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Chronos: In-domain Results
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Chronos: Zero-shot Results
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Chronos-Bolt⚡
More accurate and 250x faster than the original Chronos models
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Chronos-Bolt Chronos
Input (tokens) Patches Individual observations

Output (forecast) Multi-step quantile 
forecast

Autoregressive sampling

Loss function Quantile loss Cross-entropy loss

Context length 2048 512

Inference device CPU or GPU GPU

Ansari, A.F., et al., “Fast and accurate zero-shot forecasting with Chronos-Bolt and AutoGluon”, AWS Technical Report, 2025.
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Chronos-Bolt⚡: 250x faster than Chronos
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Chronos: zero-shot results

Forecast Error
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Chronos-Bolt: zero-shot results

Forecast Error



© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 12

Long-term Behavior on Chaotic Systems

Zhang, Y. et al. ”Zero-shot Forecasting of Chaotic Systems," ICLR, 2025.
Zhang, Y. et al., “Context parroting: A simple but tough-to-beat baseline for foundation models in scientific machine learning”, arXiv preprint arXiv:2505.11349, 2025.
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Design Choices of TSFMs

Yu, A. et al., “Understanding the Implicit Biases of Design Choices for Time Series Foundation Models”,  arXiv preprint arXiv:2510.19236, Under Review, 2025.
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Inductive Biases Overview
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How Do TSFMs Learn Time?
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Temporal Frequency Bias
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Frequency Bias: Good or Bad?
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Temporal Periodicity Bias
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Periodicity Bias: Good or Bad?
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How Do TSFMs Learn Geometry?
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Design Choice: Embedding Type

Quantization Continuous Embedding

.
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Geometric Angular Bias
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Angular Bias: Good or Bad?
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Geometric Distance Bias
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Distance Bias: Good or Bad?



© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 26

Geometric Norm Bias
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Norm Bias: Good or Bad?
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How Do TSFMs Regress to the Mean?
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Regression-to-the-Mean Bias
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Regression-to-the-Mean Bias: Good or Bad?
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Understanding Transformers for Time Series

Yu, A., Maddix, D.C., et al., ”Understanding Transformers for Time Series: Rank Structure, Flow-of-ranks, and Compressibility”, 
arXiv preprint arXiv:2510.03358, Under Review, 2025.
.
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Understanding Transformers for Time Series
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• Identify design choices in TSFMs that cause 3 inductive biases:
– Temporal, geometric and regression-to-mean

• Careful numerical analysis and design of TSFMs is required

• Temporal data is a different data-modality, e.g., more compressible, 
has frequency parameters, continuity in time

• Bitter Lesson
– Adding traditional forecasting inductive biases can help improve performance 

on classical benchmarks
– But it can hurt generalization on unseen domains and tasks, 

 e.g., chaotic systems
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Conclusion: Have we achieved a BERT moment?
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Chronos-2: From Univariate to Multivariate

Ansari, A.F., et al., ”Chronos-2: From Univariate to Universal Forecasting”, arXiv preprint arXiv:2510.15821, 2025.
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fev-bench : Realistic benchmark for time 
series forecasting

Shchur, O., et al., ”fev-bench: A Realistic Benchmark for Time Series Forecasting”, arXiv preprint arXiv:2509.26468, 2025.

• Large-scale evaluation on real-world forecasting tasks

▪ 100 univariate & multivariate tasks (incl. 46 with 
covariates)

• Statistically sound aggregation methods

▪ Reliable model comparisons using bootstrap confidence 
intervals

• Extensible infrastructure for reproducible evaluation

▪ Lightweight Python wrapper on top of 🤗 datasets library

•  Paper: arxiv.org/abs/2509.26468 

•  Code: github.com/autogluon/fev  

•  Leaderboard: huggingface.co/spaces/autogluon/fev-bench 

https://arxiv.org/abs/2509.26468
https://github.com/autogluon/fev
https://huggingface.co/spaces/autogluon/fev-bench
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• Inference code available on GitHub

• Model weights available on Hugging 
Face 🤗

• Deploy Chronos-2 on AWS using 
SageMaker JumpStart

• Run Chronos with 1 line of code using 
AutoGluon
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Chronos in the Open Source

(Chronos-2 coming soon!)

https://github.com/amazon-science/chronos-forecasting
https://huggingface.co/amazon/chronos-2
https://huggingface.co/amazon/chronos-2
https://github.com/amazon-science/chronos-forecasting/blob/main/notebooks/deploy-chronos-to-amazon-sagemaker.ipynb
https://auto.gluon.ai/stable/tutorials/timeseries/forecasting-chronos.html
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Thank you!
Danielle Maddix Robinson
dmmaddix@amazon.com
https://dcmaddix.github.io
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