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STOCHASTIC OPERATIONS RESEARCH 



RESEARCH – THEORY AND APPLICATIONS 

Queuing Theory

Markov Decision Theory

Information Theory

Healthcare Logistics

Pandemic Preparedness

Telecommunication Systems

Transportation

Control of Spatial Markov Decision Processes

Spatial Statistics and Stochastics

Multi-Agent Reinforcement Learning

Sequential Decision-Making

Earthquakes, Fires, and Burglaries

Fluid Queues

Rare Event Simulation

Port Logistics



SELECTED PROJECTS AND LABS

➢ RAPIDE - Regular and Unplanned Care Adaptive Dashboard for Cross-Border
Emergencies (European Horizon )

➢ Improving regional patient admissions and inter-regional patient transfers during a
pandemic (ZonMw)

➢ Ontzorgen in de VVT zorg (TKI Dinalog)

➢ Responsible scaling of data‐driven approaches for enhancing mental health care
(NWO-KIC)

➢ Supporting efficient deployment of nursing home staff through demand prediction
(Pioneers in Healthcare)

➢ 2 starter grants, one incentive grant

➢ Surviving Math (Innovate and Share it): Online escape game for new students

➢ Richard Boucherie is chair of the Data Science and AI lab and the SME data lab



TEACHING

➢ LNMB, Dutch Network on the Mathematics of Operations Research: Markovian Queues and
stochastic Networks (PhD course), Markov Decision Processes (PhD course), Queuing Theory
(Mastermath)

➢ Applied Mathematics MSc: Information Theory and Statistics, Stochastic Processes, Measure and
Probability, Applied Queueing Models, Reinforcement Learning, Game Theory, Spatial Statistics,
Markov Decision Theory and Algorithmic Methods

➢ Applied Mathematics BSc:

➢ Module “Modeling and Analysis of Stochastic Processes” with the courses Markov Chains,
Stochastic Models, Stochastic Simulation, Project on Healthcare Logistics

➢ Probability Theory

➢ Honours program: Complex Networks

➢ Many more courses taught in other programs

➢ Applied Mathematics Bachelor coordinator: Judith Timmer



Discrete Mathematics and 
Mathematical Programming



Discrete Mathematics and Mathematical 
Programming

Plus 20 PhDs and PostDocs 

3 Professors 
2 Associate Professors 
6 Assistant Professors 
and 5 Lecturers

Marc Uetz

Maria Vlasiou

Mentzelos Melistas

Jorn vd Pol

Alexander Skoplalik

Gerwin Hoogsteen
Clara Stegehuis

Ruben Hoeksma Jasper de Jong

Lerna Pehlivan

Gerhard Post

Matthias Walter

Bodo Manthey

Pim van’t Hof

Johann Hurink

Gaurav Rattan

Antonios Antoniadis

Marjo Mulder 
(Mgmt. Assistant)



Broad Range of Research Areas 

Algorithms and Complexity Algorithmic Game Theory

Energy & Smart Grids

Complex Networks 
& Graph Based Learning

Mixed Integer Optimization

Queueing Networks



Sample Projects

Understanding Subgraph Patterns in High Dimensional 
Networks (NWO VENI)

Making MIP Solvers Smarter Using Network Matrices (NWO OC)

Rigorous Analysis of Local Search (NWO OC)

Modular Integrated Sustainable Datacenters (IPCEI)

And many more…



Teaching

• Discrete Structures & Efficient Algorithms (BSc)
• Graph Theory (BSc)
• Optimization & Learning (BSc)
• Discrete Optimization (MSc)
• Game Theory (MSc)
• Mixed Integer Optimiztion (MSc)
• Scheduling (MSc)
• Limits to Computing (MSc)
• Algorithms Beyond Worst Case (MSc)
• Complex Networks (MSc)
• Algorithmic Mechanism Design (PhD)
• Integer Programming Methods (PhD)
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Our Staff members

Johannes�Schmidt-Hieber,
Head�of�the�group

Wouter�Koolen,
Full�professor

Annika�Betken,
Assistant�professor

Katharina�Proksch,
Assistant�professor

Rianne�de�Heide,
Assistant�professor

Sophie�Langer,
Associate�professor

Ashoke�Sinha,
Lecturer�



Our PhDs and Postdocs students

Juntong�Chen Niklas�
Dexheimer

Sascha�
Gaudlitz

Insung�Kong Jack�Jiao

Postdocs

Anna�
Sepliarskaia

Guest�Researcher

Gabriel�Clara Natalia�
Jeszka

Clement�
Lezane

Aljosa
Marjanovic

Giorgio
Micali

Hongwei�Wen

PhDs

Two�more�
coming�soon…



Our research

Theoretical�foundations�
of�artifical�and�
biological�neural�
networks

Time�series�analysis

Hypothesis�testing

Pure�exploration
E-value�analysis

And�much�more…



Ongoing projects (jointly with our PhDs and PostDocs)

ERC:�Biological�inspired�learning
- Biological�neural�networks
- zero-order�methods

Accelerated�learning
- Analysis�of�star-convex�functions
- Best-arm�identification�problem

Veni�project:�
Robust�methods�for�
time�series�analysis

Veni�project:
E-Values�for�
Multiple�Testing

Project�Sports,�Data�&�Interaction:
- Statistical�multiscale�analysis
- �Sequential�and�multiple�testing�

Veni�project:�
Deep�learning�in�
image�classification



Teaching

- Graphical�models�and�Causality�(by�Wouter�Koolen)

- Mathematical�Statistics�I�and�II�(by�Katharina�Proksch�and�Sophie�Langer)

- Time�Series�Analysis�(by�Annika�Betken)

- Statistics�for�IDE�Students�(by�Katharina�Proksch)

- Statistical�Learning�(by�Rianne�de�Heide)

- Statistics�and�Probability�Theory�(by�Ashoke�Sinha)

- Introduction�to�Risk�Theory�(by�Ashoke�Sinha)
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