
 
  

 

  
  

Abstract: 

In many recommender systems, customers will make purchasing decisions in multiple stages. 

Complementing previous research, we employ a mixed cascade model to describe customers' sequential 

decision-making process. Using a real-world dataset, we find that the proposed model generally 

outperforms other multi-stage choice models in predicting customer decisions, which motivates us to study 

the corresponding assortment optimization problem. Given the difficulty of estimating the distribution of 

different cascade models, we investigate the following two research questions: 1. How should we make a 

worst-case assortment decision when the distribution is unknown? 2. Compared with the known 

distribution, what fraction of expected revenue can the proposed algorithm guarantee at least? We develop 

several algorithms to solve these two problems under different types of constraints. Finally, we study the 

joint pricing and assortment optimization problem under our proposed model. Even though the problem is 

NP-hard, with some mild assumptions, we also develop some approximation algorithms that provide 

constant-ratio performance guarantees in the worst case. 
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