The Hong Kong Polytechnic University
Department of Logistics and Maritime Studies
Research Seminar

Data-Driven Research in Revenue Management: The Impact of Model Misspecification
by

Prof. David SIMCHI-LEVI
Professor of Engineering Systems
Massachusetts Institute of Technology
Date: 3 January 2020 (Friday)
Time: 10:30am - 11:30am
Venue: M802, Li Ka Shing Tower
The Hong Kong Polytechnic University*
(*The venue is subject to change due to unforeseen circumstances. Please pay attention to our further notice.)

(Conducted in English)

Abstract:
In many retail settings the demand function is unknown a priori and price experimentation is typically suggested for learning demand parameters. In practice, however, sellers are faced with a
few challenges including model misspecification, inability to conduct experimentations and limited inventory. In this talk we show how data-driven research fosters the development of new
engineering and scientific methods that help explain, predict, and change behavior while improving business performance.
Collaborating with Oracle Retail business, we study a multi-period dynamic pricing problem with contextual information where the seller uses a mis-specified demand model. The seller
sequentially observes past demand, updates model parameters, and then chooses the price for the next period based on time-varying features. We show that model misspecification leads to
correlation between price and prediction error of demand per period, which in turn leads to inconsistent price elasticity estimate and hence suboptimal pricing decisions. We propose a
“random price shock" (RPS) algorithm that dynamically generates randomized price shocks to estimate price elasticity while maximizing revenue. We show that the RPS algorithm has strong
theoretical performance guarantees, that it is robust to model misspecification, and that it can be adapted to a number of business settings, including (1) when the feasible price set is a price
ladder, and (2) when the contextual information is not IID. We also perform numerical experiments gauging the performance of RPS on a large fashion retail dataset, and find that it is
expected to earn 8-20% more revenue on average than competing algorithms that do not account for price endogeneity.
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