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Strategic Choices in Optimization 

 

1. INTRODUCTION
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1.1 Formalization
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1.2 Motivating Example: High-Level Parameters of a Sequential Decision Making 

Problem

1.2.1 Markov decision processes
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1.2.2 Stochastic dynamic programming

1.2.3 Direct policy search

Function ( ):
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1.2.4 Direct value function search

Function ( ):

1.3 Formal Background
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2. BANDIT ALGORITHMS

2.1 Algorithms for Exploration

UCB (Upper

Confidence Bound)

EXP3 (Exponential weights for Exploration and Exploitation)

uniform exploration strategy
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Bernstein races

Successive Reject (SR)

Adaptive-UCB-E

2.2 Algorithms for Final Recommendation

Empirically best 

arm (EBA):

Most played arm 
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(MPA):

Upper Con-

fidence Bound (UCB):

LCB (Lower Confidence Bound) 

“empirical distribution of play”

TEXP3, 

2.3 Bounds

2.4 Parallel Settings

Uniform exploration algorithms for simple regret:
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2.5 Risk Analysis

3. EXPERIMENTAL RESULTS 
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3.1 One-Player Case: Playing Against Random

3.1.1 Energy management

3.1.2 Huge number of options or small budget
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3.1.3 Energy management: comparing different master plans
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Table 1. (a) “real” value of each arm; computed by giving MCTS a large budget (100s); 

(b) expected simple regret of different bandit algorithms, as a function of the 

budget allowed to arm plays and to .           

(a)  (b) 

Discussion

 

3.1.4 Energy management with risk
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3.2 Two-Player Case: Sparse Adversarial Bandits

3.2.1 Sparsity in 2-player games
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3.2.2 Urban rivals
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4. CONCLUSIONS AND PERSPECTIVES

 in the 1-player case 

UCB 

generally is the best exploration algorithm

Successive Reject outperforms UCB variants for the small time budget
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 recommendation 

 lower confidence bound 

Progressive Widening is shown to be highly efficient 

for moderate  values. 

Risk.

Progressive widening and very small time budget.

In the 2-player case, EXP3 performed very well,

Further work.
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