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Preface

Operations Research (OR) is known as the discipline of optimization applied to real-world
problems and to complex decision making fields. The focus is on mathematical and quan-
titative methods aimed at determining optimal or near-optimal solutions. OR has a wide
range of applications proving the inter-disciplinarity of its solving approaches, methodologies
and tools. Referring to the present book, we find both applications and theoretical results in
the following different fields and areas: Smart Port Terminal Operations; Data Exploitation:
Methods and Applications; Financial Modeling; Optimization in Public Transport; Optimiza-
tion in Machine Learning; Support to Industry 4.0 and Smart Manufacturing; Health Care
Management and Planning; Data Analytics and Optimization; Technology Transfer: From
Data to Actionable Knowledge; Scheduling; Equilibrium Problems, Variational Models, and
Applications; Mixed Integer Programming; OR Teaching; Transportation Networks Perfor-
mance and Reliability; Nonlinear Optimization and Applications; VRP and Related Problems;
Stochastic Programming: Optimization Under Uncertainty and Applications; Drone Applica-
tions; Optimization in Eco-Sustainable Transportation; Rail Port Operations; New Last-Mile
Transportation Paradigms Under Clever Resource Usage and Prominent Technologies; Com-
binatorial Optimization; OR Applications in Routing; Inventory; Graphs; Travelling Salesman
and Arc Routing Problems; Optimization in Telecommunication Networks and Queueing Sys-
tems; Optimization for Sustainable Energy Systems; Logistics; Game Theory.

0ODS2019, International Conference on Optimization and Decision Science, is the XLIX
annual meeting organized by the Italian Operations Research Society (AIRO) in Genova, Italy,
September 4th — 7th, 2019, in cooperation with the Department of Economics and Business
Studies (DIEC) and the Department of Informatics, Bioengineering, Robotics, and Systems
Engineering (DIBRIS) of the University of Genova. The conference is held at DIEC, Via
F. Vivaldi, 5 — Darsena — 16126 Genova, Italy. ODS2019 has attracted academics and
practitioners from private and public companies and industries thus highlighting the strict
relationship between OR and its applications. The Conference participants are more than 200
researchers from 26 different countries, representing Europe, North and South America, and
Asia, witnessing the international character of the conference.

The book contains the abstracts of the scientific contributions accepted for presentation.
The order of the abstracts in the book corresponds to the order of presentation in the conference
programme. The short papers corresponding to the abstracts marked with a star in the title
have been accepted for the publication in the ODS2019 Special Volume of the AIRO Springer
Series ” Advances in Optimization and Decision Science for Society, Services and Enterprises”.
All the contributions were accepted for presentation at the conference after a peer-review process
by experts in OR and related fields belonging to the Program Committee. Despite the fact
that this book is a list of abstracts and does not contain the core results of the single researches,
it provides a realistic and current picture of the state-of-the-art of modern research in the field
of OR.

This book has been edited by the Organizing Committee of the conference.






Committees

Conference Chair: Anna Sciomachen

Daniela Ambrosino

University of Genova

Massimo Paolucci

University of Genova

Marcello Sanguineti

University of Genova

Elena Tanfani

University of Genova

Pierpaolo Uberti

University of Genova

Alessandro Agnetis

University of Siena

Daniela Ambrosino

University of Genova

Claudia Archetti

University of Brescia

Raffaele Cerulli

University of Salerno

Patrizia Daniele

University of Catania

Ignacio Garcia-Jurado

University of A Corufia, Spain

Yuval Hadas

Bar-llan University, Israel

Stefano Lucidi

University of Roma — "La Sapienza"

Inés Marques

University of Lisbon, Portugal

Massimo Paolucci

University of Genova

Guido Perboli

Polytechnic of Torino

Lucia Pusillo

University of Genova

Marcello Sanguineti

University of Genova

Anna Sciomachen (Chair)

University of Genova

Maria Grazia Scutella

University of Pisa

Johan Suykens

KU Leuven, Belgium

Elena Tanfani

University of Genova

Pierpaolo Uberti

University of Genova

Daniele Vigo

University of Bologna







Dllnu

|l Scuocla di
(]!
n
Holy

. Scienze sociali
9

[FLS R S -

» -
‘AMTGenova
REGIONE LIGLIRIA COMUNE DI GERSOWA
=1 BN CIELI
E:ﬂ-gu ® gg”gﬁ Ln-ml Irc-'l.w »mr.r...x -.J/)I"U"f (?" :cht‘!)f{-‘t?

®pMat TSI @I

OPTIT (Ocircle  2psa asonrm

Group

eI BTRL DT T AT T i BT L T TR

..., O
MESS Do group % Surgi@

(Y,
il T’l.':ﬁlll. ||i. [T

e i







Programme at Glance

Wednesday - September 4", 2019

11:00-13:30 Registration
Room Embriaco
13:45-14:30 Opening Session
Room Embriaco Caffaro Doria Boccanegra
W1 W2 w4
. Data Exploitation: W3 Optimization in Public
14:30-16:30 Smart Port Terminal . . .
. Methods and Financial Modeling Transport
Operations-1 L
Applications (AIRO-OPTSM Chapter)
16:30-17:00 Coffee break
Room Embriaco

Walking transfer to Palazzo San Giorgio

18:00-18:30

Palazzo San Giorgio - Sala dei Capitani

Palazzo San Giorgio - Portico

20:00-22:00

Welcome Cocktail




Thursday - September 5, 2019

Room Embriaco Caffaro Doria Boccanegra Fieschi
T1 T2 T3
o R OR Support to T4
8:30-10:30 Optimization in Machine Health Care Management . L Software Demo
. Industry 4.0 and Smart ) Data Analytics and Optimization
Learning -1 . and Planning- 1
Manufacturing - 1
10:30-11:00 Coffee break
Room Embriaco Caffaro Doria Boccanegra Fieschi
T5 Té T7 8
o R OR Support to WORKSHOP
11:00-13:00 Optimization in Machine Health Care Management Software Demo
L A ) Industry 4.0 and Smart d Planni ) OR Towards Technology Transfer:
earning Manufacturing - 2 and Hanning From Data to Actionable Knowledge
13:00-14:00 Lunch
Room Embriaco
Room Embriaco Caffaro Doria Boccanegra Fieschi
T9 Ti1 T12
15:00-16:30 (AIRO)Young Reserchers in T10 Equilibrium Problems, WORKSHOP Soft b
et Machine Learning and Scheduling Variational Models, and OR Towards Technology Transfer: ortware bemo
Operations Research Applications - 1 From Data to Actionable Knowledge
16:30-17:00 Coffee break
Room Embriaco Caffaro Doria Boccanegra Fieschi
T15 T16
T13 T4 Equilibrium Problems (AIRO)Young Tutorial Session: Roundtable: Comparing the
17:00-18:30 . . o q_ . ! Young OR Specialists in the Industry { Contents of the OR Coursesin
Mixed Integer Programming OR Applications - 1 Variational Models, and . ) . . o
o Experiences, Tips, and Panel Italian Universities
Applications - 2 . N
Discussion
19:30-23:00 Social Event: ODS Sport - Beach Volley Tournament




Friday - September 6/,2019

Room

Embriaco

Caffaro

Doria

Boccanegra

8:30-10:30

F1
Smart Port Terminal
Operations -2

F2
Transportation Networks
Performance and Reliability

F3
Nonlinear Optimization
and Applications - 1

Fa
VRP and Related Problems

Optimization Under
Uncertainty and Applications

OR for Drone Applications

10:30-11:00 Coffee break
Room Embriaco Caffaro Doria Boccanegra
F5 7 F8
11:00 -13:00 Sochastic Programming: F6 Nonlinear Optimization Optimization in

and Applications - 2

Eco-Sustainable
Transportation

13:00-14:00

Lunch

Room

Embriaco

Rail Port Operations

Under Clever Resource Usage
and Prominent Technologies

Room Embriaco Caffaro Doria Boccanegra
F10
N Last-mil
F9 ew rastmiie F11 F12
15:00-16:30 Transportation Paradigms

Combinatorial Optimization

OR Applications in Routing

16:30-17:00

Coffee break

17:00-18:30

AIRO Meeting

From 18:00

Visit to Genova Cathedral (two rounds)
Social Dinner at "Chiostro di San Lorenzo"

10



Saturday - September 7%, 2019

Room Embriaco Caffaro Doria Boccanegra
S1 S2 S3 >4
8:30-10:30 OR Aoolications - 2 Inventor Grabhs Travelling Salesman and
PP ¥ P Arc Routing Problems
10:30-11:00 Coffee break
S5
Optimization in 56
P L Optimization for S7 S8
11:00-12:30 Telecommunication . L
. Sustainable Energy Logistics Game Theory
Networks and Queueing
Systems
Systems
12:30-13:00 Closing Session

15:00-19:00

Social Event: Boat Trip to Paradiso and Tigullio Gulfs

11




Contents

Preface 2
Committees 4
Programme at Glance 8
Wednesday - September 47,2019 . . . . . ... 8
Thursday - September 5%, 2019 . . . . . . . .. ... 9
Friday - September 6t*,2019 . . . . . . . . ... .. 10
Saturday - September 7,2019 . . . . ... 11

Plenary Lecture 1: The Role of Port Authorities in the Management of Complex
Maritime Clusters: The Ports of Genoa Case Study 20

Plenary Lecture 2: Things to Keep in Mind when Designing Intelligent Agents 20

Plenary Lecture 3: The Power of Linear Programming: Some Surprising and

Unexpected LPs 20
W1: Smart Port Terminal Operations - 1 22
New ILP Formulation for the Multi-Day Container Drayage Problem . . . . .. . .. 22

A Receding Horizon Approach for Berth Allocation Based on Random Search Opti-
mization . . . . . ... e 23

Integrating Ship Movement Scheduling and Tug Assignment within a Canal Harbor . 25
Optimization Requirements in Intermodal Transportation: Business Cases Emerging

from the Market . . . . . . . .. 27

Three Approaches for a Multiperiod Drayage Problem . . . .. ... ... ... ... 28

W2: Data Exploitation: Methods and Applications 30

The Maximum Nearby Flow Problem . . . . . .. .. ... ... ... ... ... ... 30

Extending the Potential-Based Measure of Efficiency to Multiperiod Data . . . . . . . 32

A New Methodological Perspective for Classification Model Selection . . . . . . . .. 33

A Data Analytics Approach for 4D Trajectories in ATFM . . . . ... .. ... ... 34

Learning Context for Multi Armed Bandits . . . . . . . . .. .. ... ... ... ... 35

W3: Financial Modeling 36

Risk Parity with Expectiles . . . . . . . . . .. ... 36
The Optimal Number of Allowances in an ETS: A Bilevel Stochastic Programming

Approach . . . . . . 37

Linear Models for Portfolio Selection with Real Features . . . . . .. ... ... ... 38

Portfolio Leverage in Asset Allocation Problems . . . . . . . .. ... ... ... ... 40

Superiority Conditions for the 1/N Investment Strategy: A Theoretical Approach . . 41

12



W4: Optimization in Public Transport (AIRO-OPTSM chapter) 42
Robust Capacitated Train Rescheduling with Passenger Reassignment Under Stochas-

tic Disruptions . . . . . . ... 42
Effective Pruning Strategies for Heuristic and Exact Train Scheduling Algorithms . . 43
Energy-Efficient Train Control . . . . . . . . . . . .. ... L 44

Comparing Yield Management Models Performances Through Live Testing at Trenitalia 45
Light Robustness in Train Stop Planning and Timetabling with Uncertain Demand . 46

T1: Optimization in Machine Learning 48
Adaptive Random Projections for Efficient Second/First/Zeroth-Order Optimization . 48
Support Vector Machine Based Bayesian Optimization Under Unknown Constraints . 49

On the Optimal Trade-Off Between Sample Size and Precision of Supervision . . . . . 50

Gradient Boosting with Extreme Learning Machines for the Optimization of Non
Linear Functionals . . . . . . . . . . . . .. 51
Enhancing the Performance of Randomized Decision Trees . . . . . . .. .. ... .. 53
T2: OR Support to Industry 4.0 and Smart Manufacturing — 1 54

Industry 4.0: The New Scenario and Challenges for Cyber Physical Manufacturing
Systems Decisional Processes. . . . . . . . . . .. ... 54
Industrial Clusters Optimization . . . . . . . . . . .. ... ... ... 55

Decision Support System for Augmented Maintenance in a Cyber Physical Production
System . . ... 56

Smart Thermal Calibration — Machine Learning in ABB Circuit Breaker Manufacturing 57
Machine Learning Application in Optimization: Job-Shop Scheduling in Industry 4.0 58

T3: Health Care Management and Planning - 1 60
Nurse-to-Patient Assignment in Home Care Services with Uncertain and Temporally

Correlated Patient Demand . . . . . . . . . ... ... 0L 60

The Price of Flexibility in Surgery Pre-Admission Appointment Scheduling . . . . . . 61

A MILP Model for Biological Sample Transportation in Health Care . . . . . . . .. 62
OPT3COR: Citizen Centered Integrated Digital Services for Optimized Access Man-

agement to Medical Support Services for Maternity Care . . . . . . . ... ... 63

Master Oncologists Planning in a Cancer Outpatient Center . . . . . . . . . .. ... 64

T4: Data Analytics and Optimization 66

Efficient Kernel-Based Subsequence Search in Data Streams . . . . .. ... ... .. 66

Constrained Named Entity Recognition . . . . . . . . . .. .. ... ... ... ... 67

Active Scenario-Generation for Stochastic Programming . . . . . . . ... ... ... 68

Constrained Deep Attributed Graph Embedding Model . . . . . . . .. ... ... .. 69
Deep Learning Models for Predicting Extreme Stock Movements Integrating News

Sentiment . . . . . . ... 70

T5: Optimization in Machine Learning - 2 72

Infinite Kernel Extreme Learning Machine . . . . . . ... ... ... ... ... ... 72

Least Action Principles and Well-Posed Learning Problems . . . . . . . ... ... .. 74

Probabilistic Tools for Optimization of Classifiers on Large Data Sets . . . . . . . .. 75

Optimization Problems in Machine Learning . . . . . . . . . . . ... .. ... .... 76

A Multi-Objective Reinforcement Learning Based Hyper-Heuristic . . . . . . . . . .. 7

13



T6: OR Support to Industry 4.0 and Smart Manufacturing — 2 (Contributions

from AD-COM Project) 78
Single Machine on-Time-in-Full Scheduling . . . . . . . . ... ... .. .. ... ... 78
Heuristic Data-Driven Feasibility on Integrated Planning and Scheduling . . . . . . . 79
Evaluating Automated Storage and Retrieval System Policies with Simulation and
Optimization . . . . . . . . . 80
Rolling-Horizon Heuristics for Capacitated Stochastic Inventory Problems with Fore-
cast Updates . . . . . . . . 81
Paths and Matchings in an Automated Warehouse . . . . . . . . . .. ... ... ... 83
T7: Health Care Management and Planning - 2 84
A Simulation Approach to Support Internal Medicine Wards Reorganization . . . . . 84
Priority-Based Scheduling of Operating Rooms Using Artificial Intelligence . . . . . . 85

A Simulation-Optimization Approach to Reduce Overcrowding in an Hospital Emer-
gency Department Through the Improvement of Low-Complexity Patient Flow . 86
A Flexible Generalized Simulation Model to Describe Hospital Departments and Care

Systems . . ..o 87
Coordinating the Emergency Response of Ambulances to Multiple Mass Casualty
Incidents using an Optimization-based Approach . . . . . . . . . .. .. ... .. 88
T8: Workshop - OR Towards Technology Transfer: From Data to Actionable
Knowledge 90
Mathematics for Optimization . . . . . . . . .. .. ... . oo 90
Stochastic Optimization Model and ML Methods for Merchandising Planning . . . . 90
Optimization Based Approaches to Digital Marketing and Utilities . . . . . . . . . .. 90
Some Lessons Learnt in Building Product-Oriented OR Startup . . . . . .. .. ... 90
T9: (AIRO)Young Reserchers in Machine Learning and OR 92
Traveling Salesman Problem and Machine Learning . . . . . . .. ... .. ... ... 92
A New Polarization Measure for Decision Tree Models . . . . . . .. ... ... ... 93
A New Ensemble Tree Model Based on Bayesian Bootstrap . . . . . . .. . ... ... 94
A Computational Comparison of New Techniques for Reoptimizing Shortest Paths . . 95
T10: Scheduling 96
GPU Scheduling for Deep Learning . . . . . . . . . .. ... ... ... ... ... 96
Price-and-Branch for Minimizing Total Completion Time on Parallel Batching Machines 97
Scheduling Orders for a Last-Mile Meal Delivery Food Company . . . . . . . .. ... 98
A Bi-Objective Heuristic for Green Identical Parallel Machine Scheduling . . . . . . . 99
T11: Equilibrium Problems, Variational Models, and Applications - 1 100
Quasi-Variational Equilibrium Models for Network Flow Problems . . . . . . . . . .. 100
A Game Theory Model of Online Content Competition . . . . . . .. . ... ... .. 101
General Oligopolistic Market Equilibrium Problem via Tensor Variational Inequalities:
Existence and Regularity Results . . . . . . .. .. ... ... ... ... .. 103
A Variational Formulation for a Human Migration Problem . . . . ... ... .. .. 104

T12: Workshop - OR Towards Technology Transfer: From Data to Actionable

Knowledge 106
Integrated Approaches to OR Practice, Aiming for Effective Decision Support . . . . 106
The Impact of Machine Learning on OR Practice: The ACTOR’s Experience . . . . . 106
Optrail: Pioneering Optimization in the Railway Industry . . . . . .. .. ... ... 106

14



Towards Autonomous Flexible Picking: Recent Advancements and Challenges . . . . 106

T13: Mixed Integer Programming 108
Flying Safely by Bilevel Programming . . . . . .. ... .. ... ... .. ...... 108
Computational Evaluation of Data Driven Local Search for MIP Decompositions . . . 110
Chance Constraint Problem with Integer Scenario Variables . . . . .. ... .. ... 111
Intersection Cuts for Quadratic Mixed-Integer Optimization . . . . . .. .. ... .. 112

T14: OR Applications - 1 114
An Integer Programming Formulation for University Course Timetabling . . . . . . . 114
On the Sizing of Security Personnel Staff While Accounting for Over time Pay . . . . 116
Dynamic Tabu Search for Enhancing the Productivity of a Bottle Production Line . . 118
Swap Minimization in Nearest Neighbour Quantum Circuits: an ILP Formulation . . 120

T15: Equilibrium Problems, Variational Models, and Applications - 2 122
A Traffic Equilibrium Nonlinear Programming Model for Optimizing Road Mainte-

nance Investments . . . . . .. .o 122
On Dynamical Systems to Solve the GNEP . . . . . . . ... ... ... ... .... 124
Opinion Dynamics in Multi-Agent Systems Under Proportional Updating and Any-

to-Any Influence . . . . . .. 125
A Constructive Method for Solving Optimal Control Models Governed by Parabolic

Equations . . . . . . .. 127

T16: (AIRO)Young Tutorial Session: Young OR Specialists in the Industry -
Experiences, Tips, and Panel Discussion 128

T17: Workshop - Comparing the Contents of the OR Courses in Italian Uni-

versities 130
Activation of a Huge Class: Mission Impossible? . . . . . .. ... ... .. ... ... 130
Teaching Operations Research Before University . . . . . .. .. ... ... ... ... 130
Soft Skills and Problem Solving Morevand More Required: OR in New Academic
Programs . . . . . .. 130
OR Teaching Before University: Educational Experiences in the Technical Institutes,
Logistics & Transport Curriculum. Reflections and New Perspectives . . . . . . 130
F1: Smart Port Terminal Operations - 2 132
Maritime Container Terminals can Support Investments for Increasing the Rail Trans-
port Modality? . . . . . . . 132
A Heuristic Approach to Solve the Interval Immune Transportation Problem . . . . . 133
Displacing Containers from Mega-Ships to Dry Ports with Limited Buffer and Network
Capacity . . . . . . 134
A New Formulation of the Single Door Truck Scheduling Problem . . . . . .. .. .. 135
Emerging Digital Technologies in Port-Related Logistics Centres: Business Opportu-
nities and Managerial Implications . . . . . . .. . .. ... 136
F2: Transportation Networks Performance and Reliability 138
Optimization of Car Traffic in Emergency Conditions . . . . . . .. .. ... .. ... 138
Disruption Management in Public Transport Systems . . . . . . . .. ... ... ... 140
Centrality Metrics After the Morandi Bridge Collapse . . . . . . . . .. .. ... ... 141
Resilience of Traffic Networks: Definition and Evaluation Methods . . . . . . . .. .. 142

15



Reliability Evaluation of Public Transportation Transfers Via a Game-Theoretic Ap-

proach . . . . . . 143
F3: Nonlinear Optimization and Applications - 1 144
Efficient Local Search Procedures for Quadratic Fractional Programming . . . . . . . 144
Some Spherical Separation Variants for Classification Problems . . . . . .. ... .. 145
An Efficient Optimization Approach for Subset Selection, with Application to Linear
Regression and Auto-Regressive Time Series . . . . . . . . ... ... ... ... 146
Large Scale Global Optimization through an Intelligent Selection of Local Search
Starting Points . . . . . ... Lo 147
Lipschitz Continuity of Perturbed Quadratic Programs and Applications . . . . . . . 148
F4: VRP and Related Problems 150
On a Dynamic Orienteering Problem . . . . . . . . . . .. .. ... ... .. ..... 150
The Cumulative Capacitated Vehicle Routing Problem with Profits under Uncertainty 151
The Team Orienteering Problem with Overlaps . . . . . .. ... ... .. ... ... 153
Logic-Based Benders Decomposition for the Heterogeneous Vehicle Routing Problem
with Time Windows . . . . . . . . . . . . . . . 154
A Kernel Search Heuristic for the Multi-Vehicle Inventory Routing Problem . . . . . 155
F5: Stochastic Programming: Optimization under Uncertainty and Applica-
tions 156
Dealing with the Stochastic Home Energy Management Problem . . . . . . . . .. .. 156
A Two-Stage Stochastic Programming Approach for Generation and Transmission
Expansion Planning with High Shares of Renewables . . . . . . . ... ... .. 158
Optimization Methods for the Same-Day Delivery Problem . . . . . . ... ... ... 159

A Deterministic Approximation for the Long-Term Capacitated Supplier Selection
Problem with Total Quantity Discount and Activation Costs Under Uncertainty 160

Sampling Methods for Multistage Robust Convex Optimization Problems . . . . . . . 161
F6: OR for Drones Applications 162
Flying Sidekick Traveling Salesman Problem with Multiple Drones . . . . . . . . . .. 162
Drone-Based Humanitarian Logistics for Delivery of Perishable Items . . . . . . . .. 163
A Continuous Solution Method for the Multi-Visit Drone Routing Problem . . . . . . 164
Exact and Heuristic Approaches for the Flying Sidekick TSP . . . . . . ... ... .. 165
An Integrated Location-Covering Model for Hybrid UAV-Based Delivery System . . . 166
F7: Nonlinear Optimization and Applications - 2 168
Linesearch Based Algorithms for Continuously Differentiable Multiobjective Opti-
mization Problems . . . . . .. ... 168
An Augmented Lagrangian Method Exploiting Second Order Information . . . . . . . 169
Feature Selection in SVM via k-Norms . . . . . . .. .. ... ... L. 170
On the Use of k-Norms in MINLP Models for Feature Selection . . . . . . . ... .. 171
Multiple Instance Learning via Spherical Classifiers and DC Optimization . . . . . . . 172
F8: Optimization in Eco-Sustainable Transportation 174

Optimization and Business Modeling in Car-Sharing Services: A Taxonomic Review . 174
On the Optimization of Charge and Relocation Operations in Electric Carsharing

Systems . . ... 175
Vehicle Routing Problem in Urban Area: The Role of Parking Availability in Miti-
gating Environmental Impact . . . . . . .. ..o oo 176



The Green Vehicle Routing Problem with Reserved Capacitated Stations . . . . . . .
The Collaborative Relocation in One-Way Electric Carsharing Systems . . . . . . . .

F9: Rail Port Operations
The Design of a Port Authority Rail Application Module - How to Manage the Need
for National Standardization with Local Requirements . . . . . .. .. ... ..
A Mathematical Approach for Managing the Train Loading Process . . . . . . . . ..
A Fixed-Parameter Tractability Result for the Train Marshalling Problem . . . . . .
Intermodality and Rail Transport: Focus on Port Rail Shunting Operations . . . . . .

F10: New Last-Mile Transportation Paradigms Under Clever Resource Usage

and Prominent Technologies

Trucks and Drones Cooperation in the Last-Mile Delivery Process . . . . . . . . . ..

A Variable Neighborhood Search for the Vehicle Routing Problem With Occasional
Drivers and Time Windows . . . . . . . . . . . . . ... ... ... .......

Efficient Solutions for the VRP with Occasional Drivers and Time Windows . . . . .

A Framework to Transform Truck-and-Drone Coordination Problems into Traveling
Salesman Problems . . . . . . . .. ..

F11: Combinatorial Optimization
A New Exact Approach for the Bilevel Knapsack with Interdiction Constraints . . . .
The LEGO Construction Problem . . . . . . . . .. ... .. ... ... ........
The Multiple Multidimensional Knapsack with Family-Split Penalties . . . . . . . . .
The k-Color Shortest Path Problem . . . . . . .. ... ... ... .. ... ......

F12: OR Applications in Routing
Booking of Loading/Unloading Areas . . . . . . . . . . .. ... ... ... ......
The VRP with Private and Shared Delivery Location in E-Commerce . . . . . . . ..
A Milk Collection Problem with Gradual Blending . . . . ... ... ... ... ...
The Traveling Repairman Problem App for Mobile Phones: A Case on Perishable
Product Delivery . . . . . . . . .

S1: OR Applications - 2
A Graph-Based Analysis on the Growth and Migration of MDA-MB-231 Breast Can-
cer Cells . . . . . . .
Dining at a Conference . . . . . . . . . . .
Operational Research Methodologies for the Pompei Archeological Park . . . . . . ..
Integrating Vehicle Routing and Resource Allocation in a Pharmaceutical Network . .
Project Selection in a Process of IT Innovation. . . . . . .. .. ... ... ... ...

S2: Inventory

A Real Case on Making Strategic Logistics Decisions with Production and Inventory
Optimization Models . . . . . . .. .. . oo

A Bi-Objective Mixed Integer Model for the Single Link Inventory Routing Problem
Using the e-Constraint Method . . . . . . . . .. ... ... ... ... ...

Models for Disassembly Lot Sizing Problem with Decisions on Surplus Inventory . . .

A Robust Approach to the Integrated Inventory Replenishment, Lateral Trans Ship-
ments, and Routing PROBLEM in a Single-Commodity Supply Chain . . . . . .

Learning Inventory Control Rules for Perishable Items by Simulation-Based Optimiza-
172000

17

186

190
190
191
192
193

196
196
197
198

199

202

202
203
204
205
207

208



S3: Graphs

Finding Dense Subgraphs . . . . . . . . . . ...
A Genetic Algorithm for Minimum Conflict Weighted Spanning Tree Problem
Computing Dissimilar Pairs of Paths . . . . . ... ... ... ... .
Polyhedral Analysis of the 2-Edge-Connected Minimum Branch Vertices Problem .
The Concurrent Shortest Path Problem . . . . . . .. .. ... ... ... ... ....

S4: Travelling Salesman and Arc Routing Problems

A Metaheuristic Algorithm for the Probabilistic Orienteering Problem . . . . . . . . .
Algorithmic Strategies for a Fast Exploration of the TSP 4-OPT Neighborhood .
A Computational Evaluation of Online ATSP Algorithms . . . . . . . ... ... ...
The Refrigerated Traveling Salesman Problem . . . . . . .. ... ... ... .....
Kernel Search: An Application to the Time-Dependent Rural Postman Problem . . .

S5: Optimization in Telecommunication Networks and Queueing Systems

Modeling of Traffic Flows in Internet of Things Using Renewal Approximation . . . .
The Shortest Queue System with Jockeying . . . .. ... ... ... ... ... ...
A Multiband Robust Optimization Approach to Green 5G Virtual Network Function
Placement . . . . . . . . . .
Flow Assignment in Multi-Core Network Processors . . . . . . . . ... ... .. ...

S6: Optimization for Sustainable Energy Systems

A Relocation Model for Electric Free-Floating Car-Sharing Services . . . . . . . . ..
Extensive Analysis of Models and Indicators for the Optimal Location of Electric
Vehicle Charging Stations . . . . . . . . .. . ... ...
Solving a Home Energy Management Problem by Simulated Annealing . . . . . . ..
Optimal Charging and Routing of Electric Vehicles . . . . . . . ... ... ... ...

S7: Logistics

Solving a Bi-Objective UAV Ground Control Station Location-Allocation Problem . .
A Mathematical Model to Face Congestion Issues in Container Terminals Through a
Non-Mandatory Truck Appointment System . . . . . . . . ... ... ... ...
The Impact of Consolidation Hubs on Epidemics Response Supply Chains . . . . . .
Air Intermodal Freight Transportation: The Freight Forwarder Service Problem

S8: Game Theory

Analysis of Human Movement Qualities Via an Automated Approach Based on Co-
operative Games on Graphs . . . . . . . .. ...
Braess’ Paradox and Cooperative Games . . . . . . . . . .. ... ... ... ....
Multiobjective Games with Potential . . . . . . .. .. .. ... .. ... ... ... .
A Citation Index Based on a Discrete Version of the Nash Bargaining Problem . . . .

List of Authors

List of Nations

18

218
218

. 219

221

. 222

223

224
224

. 225

226
227
228

230
230
232

233
234

236
236

237
238
239

240
240

241
242

. 243

244

244
245
246
247

249

256



T3: Health Care Management and Planning - 1

Chair: Elena Tanfani

Nurse-to-Patient Assignment in Home Care Services with
Uncertain and Temporally Correlated Patient Demand

Giuliana Carello!, Ettore Lanzarone?, Mara Servilio®

! Politecnico of Milano, giuliana.carello@polimi.it
2 IMATI CNR, ettore.lanzarone@cnr.it
3 Cyber Dyne s.r.], mservilio@gmail.com

Abstract: Assisting patients at home, rather than in hospital, offers many advantages, from
the decrease in hospitalization costs to the improvement in the quality of life of patients. Home
care services will, therefore, become more and more common in the next future, especially
for dealing with the elderly population, who, most of all, benefits from home care treatment.
However, home care services are expensive and must be carefully managed in order to make
them efficient. A key problem in planning home care services is the assignment of patients to
nurses. It is a medium term decision which heavily affects the workload of nurses for a long
time horizon. However, when assigning patients to nurses, their demand, namely the number of
weekly visits, is not fully known. Indeed, it depends on the patients’ conditions, and they may
change along time. We consider the problem of assigning patients to nurses over a planning
horizon of several weeks. Patients may require different kinds of continuity of care: they may
require to be cared after by only one nurse, or they may accept to be assigned to different nurses
in different weeks, but this should be discouraged, or they may be cared after by different nurses
even in the same week. To deal with the uncertain temporal evolution of the patients’ demands
a robust solution is generated through an implementor-adversarial-like approach. Two levels
of flexibility are considered and compared: in the less flexible case the assignment of patients
with no continuity requirement is independent from the demand realization, while in the more
flexible one it is re-optimized based on the current patients’ conditions.

Keywords: Home Care, Nurse-to-Patient Assignments, Time Related Uncertain Demand
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