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Abstract  |   Optimizing the operations of complex systems often involves making tradeoffs between objectives 

such as efficiency, revenue, and fairness.  How these criteria interact is often not well understood, and current 
approaches focus on maximizing a convex combination which provides little operational insights. In this talk we 
investigate the tradeoff between fairness and efficiency in online resource allocation motivated by a partnership with 
the Food Bank of the Southern Tier.  We start by establishing an uncertainty principle: a lower bound exactly 
characterizing the envy and efficiency Pareto frontier.  We complement this by showing how to leverage the principle 
of algorithmic guardrails, artificial constraints imposed on the set of actions, which allows algorithms to exactly match 
the uncertainty principle.  These techniques extend to a variety of settings including perishable resources, evolving 
budgets, and a wide range of individual preference models.   

This work falls under a broader range of questions in designing practical sequential decision making algorithms for 
uncertain environments.  Such questions include optimizing multiple objectives, as discussed above, but also in 
designing algorithms which computationally and statistically scale to real-world systems.  Time permitting, I will 
highlight this by briefly discussing my work designing algorithms which leverage information relaxation in problems 
with exogenous dynamics.  The algorithm appeals to existing computational solutions for business problems for 
solving large-scale deterministic optimization problems. This algorithm design is currently in deployment for the 
Microsoft Azure platform.   Paper Link: https://arxiv.org/abs/2105.05308 

Bio  |   Sean Sinclair is a fifth-year Ph.D. candidate in Operations Research and Information Engineering at Cornell 

University, co advised by Siddhartha Banerjee and Christina Yu.  He received his undergraduate degree in Honours 
Mathematics and Computer Science from McGill University and afterwards served as a teacher in Ghana with the 
Peace Corps.  His research focuses on developing algorithms for data-driven sequential decision making in societal 
systems. 

Sean was selected for the 2022 Future Leaders Summit at the Michigan Institute for Data Science. In 2020 and 2022 
respectively he was a visitor at the Simons Institute for the programs on the Theory of Reinforcement Learning and 
Data-Driven Decision Processes.  During the Summer of 2021 he was a research intern at Microsoft Research in the 
Reinforcement Learning group working on virtual machine scheduling in Microsoft Azure.  

Note:  OM&S PhD students are reminded to stay in the classroom for the full duration of the seminar.  
 

 

Katherine Hardie | Area Administrator, Operations Management and Statistics| Rotman School of Management | University of Toronto 
Tel: 416-978-4228 | Email: katherine.hardie@rotman.utoronto.ca  SEMINARS list for OM&S @ Rotman  

https://arxiv.org/abs/2105.05308
mailto:katherine.hardie@rotman.utoronto.ca
http://www.rotman.utoronto.ca/FacultyAndResearch/AcademicAreas/OperationsManagement/Seminars1

