
NeurWIN: Neural Whittle Index Network for 
Restless Bandits Via Deep RL

Overview

For a sequential decision-making problem, we propose an  index-based 
control policy for restless bandits, which change their states at each timestep. 
The learning algorithm, called NeurWIN, trains a neural network on a single 
bandit, and assigns a Whittle index for each bandit’s state in the state space. 
The control performance is asymptotically optimal in the number of bandits. 

 

 • Demonstrate NeurWIN’s performance for three restless bandit problems.
• NeurWIN performs better than other deep RL algorithms, and respective baselines in each case

Background: Index Policies
 

NeurWIN is a deep RL method for estimating the Whittle index. Performance was measured 
for three restless bandit problems, with it exceeding or matching state-of-the-art policies. 
Future work includes,

• Offline policy extension: construct  a predictive model for each arm from 
offline-sampled data. 

• Non-strongly indexable cases: adding a pre-processing step to NeurWIN to verify 
strong indexability. Provide performance thresholds for non-indexable arms. 
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NeurWIN’s Learned Index Performance
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NeurWIN With Noisy Simulators
 

 

 

 

 

 

Figure showing the strong indexability condition holds for the three restless bandit problems. 

 


