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Model Fitting in Generalized Inverse Linear Optimization: Applications in Radiation Therapy 

Presenter: Rafid Mahmood 
Mechanical & Industrial Engineering, University of Toronto, Toronto, Canada, 
rafid.mahmood@mail.utoronto.ca  
 
Co-authors: Aaron Babier, Timothy C. Y. Chan, Taewoo Lee, Daria Terekhov 
 
Abstract: 
We develop a generalized inverse optimization framework for fitting the cost vector of a single linear 
optimization problem given an ensemble of observed decisions. We unify variants in the inverse 
optimization literature under a common template and derive exact solution methods for each. We 
extend a goodness-of-fit metric from a previous problem with a single observed decision to this setting. 
Finally, we develop a novel inverse optimization-driven procedure for automated radiation therapy 
treatment planning. Here, inverse optimization leverages an ensemble of dose predictions from 
different machine learning models to construct treatment plans that outperform single-point baselines 
on clinical metrics. 
 
 
New Decomposition Methods for Home Care Scheduling with Predefined Visits 

Presenter: Florian Grenouilleau 
École Polytechnique de Montréal, 2900 Boulevard Édouard-Montpetit, H3T 1J4, Montréal, Québec, 
Canada, florian.grenouilleau@cirrelt.net  
 
Co-authors : Nadia Lahrichi, Louis-Martin Rousseau 
 
Abstract : 
The continuous aging of the population and the desire of the elderly to stay in their own homes as long 
as possible has led to a considerable increase in the demand for home visits. Home care agencies try to 
serve more patients while maintaining a high level of service. They must regularly decide which patients 
they can accept and how the patients will be scheduled (care provider, visit days, visit times). In this 
paper we aim to maximize the number of new patients accepted while ensuring a single provider-to-
patient assignment and a synchronization of the visit times for every patient. To solve this problem, we 
propose an extension to an existing logic-based Benders decomposition. Moreover, we present a new 
pattern-based logic-based Benders decomposition and a matheuristic using a large neighborhood 
search. The experiments demonstrate the efficiency of the proposed approaches and show that the 
matheuristic can solve all the benchmark instances in less than 20 seconds. 
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Dynamic Multi-Assessment Scheduling for Patient-Centered Care Plans 

Presenter: Adam Diamant 
Schulich School of Business, York University, 111 Ian Macdonald Boulevard, Toronto, Ontario, M3J 1P3, 
adiamant@schulich.yorku.ca  
 
Abstract:  
We investigate the scheduling practices of a multi-assessment outpatient health clinic with customized 
care plans. We formulate the problem as a Markov decision process (MDP); patients can reschedule, fail 
to show up, or become ineligible. Since the MDP has an exponentially large state space, we introduce a 
linear value function approximation and implement a dual-variable aggregation solution technique. We 
demonstrate our approach increases throughput and decreases practitioner idleness compared to a 
policy mimicking human schedulers and one derived from a deep neural network. We also show our 
approach is robust to errors introduced when practitioners assign patients to unsuitable plans. 
 
 
Robust Direct Aperture Optimization for Radiation Therapy Treatment Planning 

Presenter: Danielle A. Ripsman 
Department of Management Sciences, University of Waterloo, ON, Canada, daripsman@uwaterloo.ca  
 
Co-authors: Thomas G. Purdie, Timothy C. Y. Chan, and Houra Mahmoudzadeh 
 
Abstract: 
Intensity modulated radiation therapy allows for the delivery of highly conformal treatment plans for 
cancer patients. Creating optimal plans, however, is a mathematically complex process, often simplified 
into multiple stages—an approach that can degrade treatment quality. For patient health to be 
considered paramount, deliverability requirements must be considered in tandem with practical 
treatment considerations, such as patient breathing motion uncertainty. We propose a model that 
combines direct aperture optimization approaches, with robust optimization, an advanced uncertainty 
mitigation technique. The model and proposed relaxation and improvement techniques are 
demonstrated on a clinical 4D breast cancer case study. 
 
 
Scheduling of Physicians with Time-Varying Productivity Levels in Emergency Departments  

Presenter: Marco Bijvank 
Haskayne School of Business, University of Calgary, marco.bijvank@haskayne.ucalgary.ca  
 

Co-authors: Farzad Zaerpour, Zhankun Sun 

 
Abstract: 
Emergency department (ED) crowding has been studied extensively in the literature due to its relevance. 
Our approach to reduce ED wait times is a novel approach to assign physicians to shifts. In particular, we 
extend the physician rostering problem by including heterogeneity between physicians with regard to 
their productivity levels (measured as patient-per-hour rate) and by including the stochastic nature of 
EDs. Before formulating the problem as a two-stage stochastic program, we perform an empirical study 
how ED characteristics have an impact on physician productivity levels. A case study illustrates the 
(potential) performance of the new formulation in practice. 
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 The Trade Off between Forecast Accuracy and Spatiotemporal Resolution for EMS Call Volumes 

Presenter: Mostafa Rezaei 
Operations and Information Systems, Alberta School of Business, University of Alberta, 
mrezaei@ualberta.ca  
 
Co-authors: Armann Ingolfsson 
 
Abstract:  
Forecasting EMS call volumes is critical for resource allocation and planning. The value of call volume 
forecasts increases with forecast accuracy and with spatial resolution; however as the spatial resolution 
is increased, sample sizes for each spatial unit decrease, and hence accuracy decreases. Thus, there is a 
trade-off between forecast accuracy and spatial resolution. We study this trade-off in this paper, using 5 
years of data from 3 cities in Alberta. We compare various exponential smoothing methods to capture 
weekly seasonality, differences, and correlations across neighbourhoods. 
 
 
Resource Planning for Chemotherapy Service Delivery under Uncertain Patient Mix and Rising Volume 

Presenter: Sudipendra Nath Roy 
Ivey Business School, Western University, London, ON, Canada, sroy@ivey.ca  
 
Abstract: 
Chemotherapy is a primary line of treatment for cancer. Multiple chemotherapy regimens and variable 
therapy duration for different patients made chemotherapy delivery an intricate operating environment. 
Currently, patients required to undergo shorter chemotherapy often face severe waiting and hospital 
faces higher unproductive bed occupancy. In this study, we developed an effective chemotherapy 
delivery using simulation modeling, which may assist the hospital to handle rising patient demand and 
manage variability in patient arrivals. Analyzing different scenarios, it is evident that the suggested 
model can reduce up to 93.5% wait time and handle an influx of 1.25 times of present-day patients’ 
volume. 

http://www.cors2019.ca/chow
mailto:mrezaei@ualberta.ca
mailto:sroy@ivey.ca

