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Motivation: Time Series Forecasting

What is Time Series Forecasting 
(TSF)?

Predicts future values using 
historical observations.

Analyzes temporal patterns:

● trends
● seasonality
● periodicity
● short-term dynamics

Uses these patterns to generate 
accurate forecasts for upcoming 
time steps.



Motivation: Transformers for Time Series

Phase 1: Transformers 
(2021-2023) 

Informer (ProbSparse Attention) 
Pyraformer (Pyramidal Attention) 
Autoformer (Auto-Correlation) 
FEDformer (Frequency Enhanced) 

Phase 2: LLMs & Foundation 
Models (2023-Present) 

Zero-Shot (Pretrained LLMs) 
Reprogramming (Time-LLM) 
Foundation Models (Chronos)



Motivation: Counterintuitive Underperformance



Motivation: Counterintuitive Underperformance



Why This Happen? 

Attention Mechanism might be the Key!







Our Theoretical Setting: In-Context Forecasting with LSA

MSE Loss: 

Overview of our theoretical formulation. See more details in our paper preliminaries. 

The Hankel matrix implicitly encodes position by 
fixing the relative order of observations, capturing 
autoregressive structure without the need for 
external positional embeddings.



Our Theoretical Results: Strict Finite-Sample Gap



Our Theoretical Results: Multi-Layer Improvment



Our Theoretical Results: Chain-of-Thought Collapse



Our Empirical Validation: Predictions and Scaling Effect



Our Empirical Validation: Softmax vs LSA 




