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Abstract: I will discuss two applications of machine learning in inventory optimization. The 

first uses deep neural networks (DNN) to optimize the order quantity in a newsvendor-type problem in which 
the demand distribution depends on exogenous features. Our approach uses DNN to optimize the order 
quantity directly from data, as opposed to the classical “forecast-then-optimize” approach. (I’ll illustrate this 
idea using an example based on potato chips.) In the second application, we develop a deep reinforcement 
learning (DRL) agent to play the beer game, a popular classroom activity that demonstrates certain aspects of 
inventory management. Our DRL agent learns near-optimal performance when its computerized “teammates” 
follow a base-stock policy. More interestingly, it outperforms the best-known policy when its teammates 
emulate (irrational) human players, suggesting that we might be able to learn from how the DRL agent plays 
the game. We demonstrate using a computerized beer game that we developed in collaboration with Opex 
Analytics (now Coupa). 
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