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Goal: minimize total expected regret: 

𝐿 𝑇 = max
𝜋

𝐸 𝑅𝑇
𝜋 − 𝑅 𝑇 → min 

  

The learning problem 

Total reward of policy 𝜋: 
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Total reward of agent: 

𝑅 𝑇 =  𝑟𝑡 𝑥𝑡, 𝑎𝑡
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Results 
Whole 𝑟𝑡 observed Only 𝑟𝑡 𝑥𝑡 , 𝑎𝑡  observed 
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• Even-Dar et al. (2006,2009) 
• Unichain MDP 

• 𝐿 𝑇 = 𝑂 𝜏2 𝑇 log 𝐴  

 

• Neu et al. (2010a, 2013a) 
• Loop-free SSP 

• 𝐿 𝑇 = 𝑂 𝐿2 𝑇 𝐴 /𝛼  
• Neu et al. (2010b ,2013b) 

• Unichain MDP 

• 𝐿 𝑇 = 𝑂 𝜏3/2 𝑇 𝐴 /𝛼′  
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• Jaksch et al. (2010) 
• Stochastic rewards 
• Connected MDP 

• 𝐿 𝑇 = 𝑂 𝐷 𝑋 𝑇 𝐴  

• Neu et al. (2012) 
• Loop-free SSP 

• 𝐿 𝑇 = 𝑂 𝐿 𝑋 𝐴 𝑇  

 


