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Problem Statement

Treat sequential decision making as RL and solve it 
via Transformers 

What we Do? Why we do it?
• how to formalize? 
• how to apply Transformer?

• does it actually work? 
• why can this approach succeed?



What we do? 
Problem set up - offline RL

Don’t learn this(i.e. model free)

trajectory



What we do? 
Overall  Architecture



What we do?

Trajectory representation:

Initial state

Desired performanceKey Desiderata At test time



What we do?



What we do?

GPT
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Why we do it? 
Experiments
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Why we do it? 
Experiments

Atari

OpenAI Gym

TD Learning



Why we do it? 
Does Decision Transformer perform behavior cloning on a 
subset of the data?



Why we do it? 
Does Decision Transformer perform behavior cloning on a 
subset of the data?

low data regime - Atari  
use 1% of a replay buffer as the dataset, so then %BC is weak

Takeaway: DT is not just cloning the best trajectories



Why we do it? 
How well does Decision Transformer model the distribution 
of returns?

Takeaway: DT successfully conditions on return-to-go and can adjust behavior across return levels, 
sometimes even extrapolating beyond the dataset



Why we do it? 
What is the benefit of using a longer context length?

Takeaway: DT really uses the past



Why we do it? 
In sparse reward setting
a variant to the key to door 
3 phases: 
1. the agent is placed in a room with a key 
2. the agent is placed in an empty room 
3. the agent is placed in a room with a door 

3 problems in this setting: 
1. Does DT perform effective long-term credit assignment? 
2. Can DT be accurate critics in sparse reward settings? 
3. Does DT perform well in sparse reward settings?

YES
YES

YES



Why we do it? In sparse reward setting 
Does Decision Transformer perform effective long-term credit 
assignment? YES!



Why we do it? In sparse reward setting 
Can transformers be accurate critics? YES!



Why we do it? In sparse reward setting 
Does Decision Transformer perform well? YES!



Why we do it? 
Why does Decision Transformer avoid the need for value 
pessimism or behavior regularization?

Traditional offline RL (e.g., TD-learning) learns an approximate value function and 
optimizes a policy on top of it

But optimizing an imperfect value function can amplify errors → unstable policy 
improvement
So prior methods require policy regularization / conservatism (e.g., CQL) to stay close to 
the dataset and avoid value overestimation

Decision Transformer does NOT optimize a value function
• It treats RL as sequence modeling, using supervised learning

• Therefore, it does not need explicit regularization to remain stable



Why we do it? 
How can Decision Transformer benefit online RL regimes?

Strong offline behavior prior 
Learns diverse high-quality trajectories from offline data 
→ good starting policy for online learning

Likelihood-based training transfers well 
Sequence modeling objective has shown smooth offline→online adaptation

Acts as a “memory engine” 
Remembers good behaviors and can regenerate them during online training
Supports broad behavior exploration 
When combined with exploration methods (e.g., Go-Explore), 
enables generating diverse and high-return trajectories



POST DT work

• Online Decision Transformer https://arxiv.org/abs/2202.05607 
• Value-Guided/Q-Guided DT https://arxiv.org/abs/2209.03993 
• Diffussion policies/Multimodal Agents https://arxiv.org/abs/

2409.00588
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Question?
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