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DAY 1 (MONDAY 30 MARCH 2020)   A TUTORIALS AFTERNOON 

 
 
30/03/2020 : 13:00-14:30 : Room name:  Severn 
 
TUTORIAL: SIMULATION MODEL VERIFICATION AND VALIDATION. 
Stewart Robinson (Loughborough University). 
Abstract. The activities of verification and validation aim to give confidence that a simulation 
model can be used to aid decision-making.  This tutorial explores the definitions of verification 
and validation and discusses how they fit into the process of performing a simulation study.  
Difficulties in validating a model are then discussed.  This leads to the conclusion that it is 
impossible to completely assure the validity of a model, but it is possible to build confidence in 
a model through verification and validation.  Some practical methods for performing 
verification and validation are described.  
 
 
30/03/2020 : 13:00-14:30 : Room name:  Dove 
 
TUTORIAL: OPTIMISATION VIA SIMULATION: HOW TO CHOOSE THE BEST SET UP FOR A SYSTEM 
Christine Currie (University of Southampton) and Thomas Monks (University of Exeter). 
Abstract. In this tutorial we consider the problem of finding the best set up to use for a 
system, where the objective is measured using the output of a stochastic simulation model. 
Optimisation via simulation is a vast topic and we restrict ourselves to a small part of it -- 
ranking and selection -- in which a small number of discrete options are being compared. We 
describe two of the best-used methods, KN++ and OCBA.   



In these algorithms, just one system is returned at the end of the optimisation and there is a 
single objective. We also discuss variations including best subset selection, multi-objective 
optimisation via simulation, and the minimisation of the expected opportunity cost. The 
tutorial is accompanied by a Github repository which includes Python code for the algorithms 
we describe here. 
 
30/03/2020 : 15:00-16:30 : Room name;  Severn 
 
Tutorial: HYBRID SIMULATION WITH SIMUL8 
Frances Sneddon and Fiona Lindsay (SIMUL8 Corp, UK) 

Abstract. Discrete event simulation is the most widely used simulation technique in industry. 
For almost all scenarios it’s the best tool to replicate your process. There are also some 
scenarios where agent or continuous simulation are the right tool for the job. There is also a 
collection of user cases where no one technique is the right answer and there are real 
benefits to combining them, to create a 

hybrid simulation. SIMUL8 is one of the few multi method simulation tools on the market. At a 
core we are a discrete tool we have added continuous and agent functionality to give you the 
full power to model any scenario, the right way. This tutorial will talk through a use case of 
health economic modelling to show the benefits of using a hybrid approach and how to 
achieve this using SIMUL8. 
 
30/03/2020 : 15:00-16:30 : Room name;  Dove 
 
TUTORIAL: TEXT ANALYTICS FOR SIMULATION 
 
TEXT ANALYTICS FOR SIMULATION WITH PYTHON. 
Roger McHaney (Kansas State University).  
Abstract. Text-based data analytics offer many opportunities related to simulation practice. 
This tutorial describes these with three primary examples: (1) using sentiment analysis to drive 
a simulation; (2) using social network analytics to structure a simulation; and, (3) developing 
model timelines using Twitter analysis. The tutorial includes all aspects of data analytics 
including data collection, cleaning, analysis and use---all specifically adapted to simulation 
practitioners. The tutorial uses a hands-on approach with Python in Jupyter notebook and 
Spyder environments and data sources as JSON, CSV, Twitter/social media, and web 
scraping/crawling. Other techniques such as setting up a cloud-based data collection platform 
are also described. The three examples use VADERsentiment, Pandas, word clouds, text 
analytics, topic modeling, social network analytics and other tools. Example code is provided 
during the tutorial. Those attending the tutorial will learn ways to enhance the human element 
in their models based on real-world data sources. 
 
30/03/2020 : 17:00-18:30 : Room name:  Severn 
 
TUTORIAL: SYSTEM DYNAMICS 
 
THE BASIC PRINCIPLES OF SYSTEMS THINKING AND SYSTEM DYNAMICS. 
Brian Dangerfield (Bristol University).  



Abstract. This tutorial paper presents the basics of System Dynamics (SD) modelling, together 
with an introductory section on Systems Thinking, specifically influence (or causal loop) 
diagrams. The coverage of SD starts with how a stock-flow diagram is used to commence the 
conceptualisation process by the creation of a spinal flow(s). Auxiliary variables (contained in 
the information system) and model parameters are then deployed in equations which explain 
the various flow rates depicted in the spinal flows. By this means a full working model emerges 
with a web of information overlayed onto the spinal flows. Comment is made on the use of 
‘soft’ variables along with aspects of model optimisation and model validation. The paper 
concludes with a fully worked (but simple) example in the domain of workforce modelling. 
 
 
30/03/2020 : 17.00-18.30 : Room name:  Dove 
 
TUTORIAL: AGENT-BASED SIMULATION 
 
AGENT-BASED MODELS: A TUTORIAL 
Duncan Robertson (Loughborough University).. 
Abstract. We introduce agent-based modelling in this tutorial paper.  We introduce the concepts 
of agent, emergent behaviour, and show these concepts in three different agent-based models. 
 
 
 
  



DAY 2 (TUESDAY 31 MARCH 2020)   

31/03/2020 : 09:00-09:15 : Room:  Severn   Plenary Session  

Introduction: from the co-Chairs, Anastasia Anagnostou and Antuela Tako 
Welcome: from the President of The OR Society, Prof. Edmund Burke (University 
 of Leicester).    
 
31/03/2020 : 09:15-10:30 : Room:  Severn    Plenary Session 
 
KEYNOTE SPEAKER 
  
DATA FARMING: THE MEANING AND METHODS BEHIND THE METAPHOR 
Susan M. Sanchez (Naval Postgraduate School)  
Abstract: Data farming captures the notion of purposeful data generation from simulation 
models. The ready availability of computing power has fundamentally changed the way 
simulation and other computational models can be used to provide insights to decision 
makers. Large-scale designed experiments let us grow the simulation output efficiently and 
effectively. We can explore massive input spaces, use statistical and visualization techniques 
to uncover interesting features of complex response surfaces, and explicitly identify cause-and-
effect relationships. Nonetheless, there are many opportunities for research methods that 
could further enhance this process. I will begin with a brief overview of key differences between 
physical and simulation experiments, as well as current data farming capabilities and their 
relationship to emerging techniques in data science and analytics. I will then share some 
thoughts about opportunities and challenges for further improving the state of the art, and 
transforming the state of the practice, in this domain. 
 

31/03/2020 : 11.00-12:30 : Room: Severn    

TECHNICAL SESSION: DISCRETE-EVENT SIMULATION 

FULL-DAY SIMULATION OF FIELD ENGINEERING OPERATIONS. 
Nicola Wong (Applied Research, BT), Mathias Kern (Applied Research, BT), Anne Liret (Applied 
Research, BT) and Raphael Dorne (Applied Research, BT). 
Abstract: This paper describes the on-going work on a full-day simulation of field engineering 
operations. This case study combines start-of-day scheduling scenarios with in-day 
operational and scheduling dynamics. We modelled our operations with a discrete event 
simulation approach, adding a number of key in-day disturbances that are considered. 
Furthermore, we discuss the current development state and future directions for this project. 
 
ANALYSIS OF COMPLEXITY AND SIMULATION USAGE IN MANUFACTURING SMES. 
James Byrne (Dublin City University), Paul Liston (Athlone Institute of Technology) and Pj 
Byrne (Dublin City University). 
Abstract: Discrete event simulation (DES) is a powerful decision support methodology 
particularly suited to complex systems where the relationship between individual 
components is difficult to comprehend. This study aims to investigate DES usage and its 



relevance in manufacturing SMEs using a survey-based calculated complexity value for each 
organisation. A study was conducted to assess Irish manufacturing SMEs’ perception of their 
organisation’s complexity versus a survey-based calculated complexity value. Complexity 
levels were then used to determine the potential for DES usage. Respondents were also 
asked to respond on DES awareness and usage. This study suggests that manufacturing 
SMEs seem to underestimate the complexity of their systems and consequently the 
usefulness of DES. The poor uptake of DES among manufacturing SMEs can be partly 
attributed to a lack of awareness. This paper presents a call to action by the DES modelling 
community including practitioners, academics and software vendors in support of 
manufacturing SMEs. 

 
STRATEGIC DECISION MAKING FOR THE NORTH WEST AIR AMBULANCE CHARITY USING 
DISCRETE EVENT SIMULATION. 
Lucy Morgan (Lancaster University) and Roger Brooks (Lancaster University). 
Abstract: This paper is a preliminary investigation of the provision of enhanced emergency 
health care at night by North West Air Ambulance (NWAA). A discrete event simulation model 
of the current NWAA operational system is presented. This model is used to investigate the 
provision of NWAA services by an air ambulance vs. a rapid response vehicle. More widely, 
this model will be used within the scope of investigating what NWAA describe to be their 
'optimal service hours'. 

 

31/03/2020 : 11.00-12.30 : Room:  Dove 
 
TECHNICAL SESSION: SIMULATION IN HEALTHCARE 
 
DECISION SUPPORT SYSTEM WITH SIMULATION-BASED OPTIMIZATION FOR HEALTHCARE 
CAPACITY PLANNING. 
Canan Gunes Corlu (Boston University), John Maleyeff (Boston University), Chenshu Yang 
(Boston University), Tianhuai Ma (Boston University) and Yanting Shen (Boston University). 
Abstract: Capacity management of hospital staff and other resources is an important 
challenge faced by a healthcare administrator. Because of the variation in service times and 
the inability to inventory services, capacity buffers are required to ensure reasonable waiting 
times for patients. The nonlinear relationship between server utilization and wait times makes 
it difficult to determine the optimal capacity buffer, called the knee. This work concerns the 
development of a decision support system using Python to determine optimal capacity 
buffers using a Monte Carlo simulation and knee optimization model that allows for flexibility 
in specifying uncertain arrival patterns and service times. Key factors relating to the system’s 
size, amount of service time variation, and arrival patterns are shown to affect optimal buffer 
sizes. The system shows users their current status and where changes need to be made to 
the service times or the number of servers to achieve optimal results. 

 

USING FACILITATED SIMULATION TO EVALUATE INTEGRATED COMMUNITY-BASED HEALTH AND 
SOCIAL CARE SERVICES. 



Antuela Tako (Loughborough University), Stewart Robinson (Loughborough University), 
Anastasia Gogi (Loughborough University), Zoe Radnor (City, University of London) and 
Cheryl Davenport (Leicestershire County Council). 
Abstract: This paper introduces SIMTEGR8, which stands for “Simulation for Great Care”. 
SIMTEGR8 is a new facilitated simulation approach, developed to evaluate the effectiveness 
of integrated community-based health and social care services. Working jointly with different 
stakeholder groups (service providers, commissioners, and service users), simulation models 
are developed and used as a catalyst for generating discussion about the effectiveness of the 
patient pathway and for identifying potential improvements to the services evaluated. Service 
users, a stakeholder group that can contribute to the knowledge generated in facilitated 
modelling sessions, have not been involved in facilitated simulation studies reported so far in 
the literature. The SIMTEGR8 approach is illustrated using a case study on the evaluation of 
the Lightbulb service, a housing support provider based in the Leicestershire area in the UK. 
The outcomes of the study and the challenges faced with involving stakeholders in simulation 
projects are discussed. 
 
OPPORTUNITIES FOR USING AGENT-BASED SOCIAL SIMULATION AND FUZZY LOGIC TO 
IMPROVE THE UNDERSTANDING OF DIGITAL MENTAL HEALTHCARE SCENARIOS. 
Owen Barnes (University of Nottingham) and Peer-Olaf Siebers (University of Nottingham). 
Abstract. Agent-Based Social Simulation (ABSS) has seen success in studying emerging 
behaviour in social contexts. In this paper, we explore the use of ABSS to improve the 
understanding of digital mental healthcare scenarios. Our exploratory study focuses on 
understanding how different age generations within a population react to the implementation 
of digital mental health therapies. Our model uses a complex social media network where 
agents can communicate and alter their opinions over time. In this paper we also present 
some technical novelty. We introduce interval type-2 fuzzy logic as an option for modelling 
human decision-making and accounting for the uncertainty that exists when modelling 
complex systems. Fuzzy Logic is a framework particularly well suited to formalise and deal 
with imprecise concepts. The work presented here seeks to encourage Social Simulation 
modellers to experiment with interval type-2 fuzzy logic. 
 

31/03/2020 : 13:30-14:30 : Room:  Severn 
 
TECHNICAL SESSION: SIMULATION OPTIMISATION AND METAMODELS 
 
ON THE SCARCITY OF OBSERVATIONS WHEN MODELLING RANDOM INPUTS AND THE QUALITY 
OF SOLUTIONS TO STOCHASTIC OPTIMISATION PROBLEMS. 
Canan Corlu (Boston University), Javier Panadero (Universitat Oberta de Catalunya), Stephan 
Onggo (University of Southampton) and Angel Juan (Universitat Oberta de Catalunya). 
Abstract. Most of the literature on supply chain management assumes that the demand 
distributions and their parameters are known with certainty. However, this may not be the 
case in practice since decision makers may have access to limited amounts of historical 
demand data only. In this case, treating the demand distributions and their parameters as the 
true distributions is risky, and it may lead to sub-optimal decisions. To demonstrate this, this 
paper considers an inventory-routing problem with stochastic demands, in which the retailers 
have access to limited amounts of historical demand data. We use simheuristic method to 



solve the optimisation problem and investigate the impact of the limited amount of demand 
data on the quality of the simheuristic solutions to the underlying optimisation problem. Our 
experiment illustrates the potential impact of input uncertainty on the quality of the solution 
provided by a simheuristic algorithm. 
 
SOME FORMULATION ISSUES IN CONSTRUCTING METAMODELS. 
Russell Barton (Durham University and The Pennsylvania State University). 
Abstract. Metamodels approximate the mapping of simulation input parameters to 
simulation outputs. Sometimes the obvious input variables and model structure can lead to 
problems with metamodel fidelity. This paper illustrates three cases where the choice has 
significant impact on the fidelity and usefulness of the metamodel. 
 
 

31/03/2020 : 13:30-14:30 : Room:  Dove 
 
TECHNICAL SESSION: SIMULATION IN MANUFACTURING 
 
USING TRANSIENT SIMULATIONS TO IMPROVE FIELD SERVICE SYSTEMS FOR SEMICONDUCTOR 
MANUFACTURING. 
John Fowler (Arizona State University), Esma Gel (Arizona State University) and Cem Vardar 
(Carvana). 
Abstract: Simulation models of complex real world systems require long computation times 
for producing reliable estimates of the system performance measures of interest. However, it 
has been observed in the simulation-based optimization literature that the order and ranking 
relationship between solutions often become significant very early in the simulation runs, 
even during the transient state. In this paper we propose a method for using very short 
transient simulation runs to compare different alternatives which can be quite useful in 
metaheuristics such as genetic algorithms. We present initial experimentation results for a 
simple problem system (M/M/1)  and a field service system design problem from 
semiconductor industry. 
 
SIMULATION OPTIMISATION FOR IMPROVING THE EFFICIENCY OF A PRODUCTION LINE. 
Joseph Calverley (University of Southampton), Christine Currie (University of Southampton), 
Bhakti Stephan Onggo (University of Southampton), Thomas Monks (University of Exeter) and 
Michael Higgins (Ford). 
Abstract: Finding the best set up for a production line is a traditional simulation problem. 
Here, we apply and adapt Optimal Computing Budget Allocation (OCBA), a well-known 
method for optimisation via simulation to find the best design for a production line. Typically 
OCBA is implemented in a sequential fashion with the results of one (or a small number) of 
replications being used to adapt suggest how the sampling should be allocated in the next 
step. In this paper we change that format to fit in with the typical experimental set up at Ford 
and instead work in five main stages. Each stage is allocated a set amount of simulation time 
and we use OCBA to determine how long to run the simulation for with each system 
configuration. The results show that using OCBA can substantially increase the efficiency of 
selecting the best out of a number of designs. 
 



31/03/2020 : 13:30-14:30 : Room:  Wye 
 
TECHNICAL SESSION: AGENT BASED SIMULATION I 
 
DAIRY SUPPLY CHAIN IN WEST JAVA: MODELLING USING AGENT-BASED SIMULATION AND 
REPORTING USING THE STRESS GUIDELINES. 
Stephan Onggo (University of Southampton) and Dhanan Utomo (Heriot Watt). 
Abstract: Agent-based simulation (and simulation in general) is one of the preferred methods 
to model supply chains, especially when we are interested in estimating the impact of the 
interactions between individuals on system level outcomes. This paper presents a case study 
in which agent-based simulation is used to model the dairy supply chain in West Java. The 
characteristics of the supply chain in this case study, such as, the existence of forage as a 
common resource and the dominance of smallholder farmers, are different from most dairy 
supply chains in higher income countries. It is more common in low-middle income countries. 
Agent-based simulation is used because we are interested in analysing the behaviour of the 
farmers, in particular, their buying and selling decision rules, and their impact on cow 
population and milk production. This paper demonstrates how the STRESS guidelines can be 
used to report the simulation study. 
 
CONTROLLING CORRUPTION: AN AGENT-BASED MODEL OF EXTERNAL VS INTERNAL 
CONTAGION AND CONTROL. 
Duncan Robertson (Loughborough University). 
Abstract. We extend Epstein’s (2002) Civil Violence model and apply it to the organizational 
behaviour issue of controlling corruption within organizations.  We provide results of when 
firms should invest in their own enforcement mechanism through internal auditors, and when 
this should be left to the market through external auditors. 
 
 

31/03/2020 : 14:30-15:15 : Room:  Severn    Poster Plenary Session 

 POSTERS 

THE KENT COMMUNITY OF PRACTICE: A FAIR COP?  
Sally Brailsford (University of Southampton), Steffen Bayer (University of Southampton), Con 
Connell (University of Southampton) and Jonathan Klein (University of Southampton).  



Abstract. In 2018 we were invited to evaluate a project called the Kent Community of Practice 
(the Kent CoP), funded through The Health Foundation’s Advancing Applied Analytics scheme. 
The project, led by Kent County Council (KCC), had two objectives: developing system 
dynamics (SD) modelling skills in KCC and NHS staff, and making senior decision-makers 
aware of the value of SD modelling.  It was clear that the project leaders fully understood all the 
well-known barriers to such projects and had made considerable efforts to avoid them.  
Nevertheless, our study raised some interesting issues: in particular, for each of the exemplar 
problems selected for modelling by the CoP members, we ourselves (the authors) would 
probably have used discrete-event simulation (DES).  The question is: does it really matter that 
SD was used where other people might have used DES, provided the process of developing 
these models allowed the CoP project to achieve its aims? 
 
MODELLING AND SIMULATION FOR BEHAVIOURAL ANALYSIS IN HEALTHCARE. 
Athary Alwasel (University of Surrey), Masoud Fakhimi (University of Surrey) and Lampros 
Stergioulas (University of Surrey).  
Abstract. Modelling & Simulation (M&S) studies have been broadly used in healthcare to gain 
insights into different systems of interest. A review of M&S literature has identified a lack in 
studies that have focused on incorporating human behaviour factors with modelling. Thus, this 
research has employed a cross-industry review of literature on M&S for behavioural analysis 
with the objective of identifying studies that could be applied in the healthcare context and in 
identifying gaps that may exist. M&S for behavioural analysis seeks to understand and explore 
the behaviour of individuals and how they react to certain interventions within underlying 
systems. This study also explores the specific characteristics of behavioural analytics in order 
to investigate the challenges in developing models for behavioural analysis in healthcare. It is 
expected that this review will help towards our understanding of the differences between 
traditional modelling and modelling for behavioural analytics. 
 
DISCRETE EVENT SIMULATION – PATIENT PATHWAYS. 
Benjamin Bainham (Improvement Cymru).  
Abstract. The pathway for patients with Deep Vein Thrombosis at Neath Port Talbot Hospital 
has undergone some changes. They’re moving the pathway from their Minor Injuries Unit (MIU) 
to the Afan Nedd Day Unit. Before they can introduce the new pathway, it was necessary to 
understand the resourcing requirements – specifically, nursing and administrative support. 
Using Discrete Event Simulation, we were able to model the current demand in the MIU and 
apply it to the Afan Nedd Day Unit. Using this method, we were able to model the pathway to 
inform stakeholders on the recommended number of staffing required for each group. We are 
also able to provide an estimate of the number of Ultrasound Doppler slots that are required on 
any given day. 
 
USING DISTRIBUTED SIMULATION TO MAKE SELLAFIELD SAFER SOONER. 
Tom Barnard (Sellafield). 
Abstract. The Sellafield site in West Cumbria is one of the most complex and hazardous 
nuclear sites in the world. Our vision is to safely and securely remediate Sellafield to benefit 
the industry, nation and region. Sellafield’s Business Analytics team developed a Distributed 
Simulation tool to model the retrieval of 10,000m^3 of solid and effluent waste from a legacy 
facility. The tool allows the composition of large-scale simulations consisting of a number of 
facility models using distributed computers. The integration of the infrastructure links 



between the facilities, such as shared resources and transport, provide a realistic view of the 
world which would have missed if the models were developed in isolation. 
The Distributed Simulation tool supports a number of multi-million strategic decisions to 
deliver Sellafield’s mission, safer and sooner. 
 

RADICAL APPROACHES TO PRODUCTIVE ECO-SYSTEMS OF MODELS. 
Paul Glover (Defence Science and Technology Laboratory), Nancy Cartwright (University of 
Durham), Wendy Parker (University of Durham) and Paul Pearce (Defence Science and 
Technology Laboratory).  
Abstract. Collaboration on eco-systems of simulation models has the potential to provide both 
mutual burden sharing and facilitate radical collaboration on engineering and scientific 
research programmes.  Where work on a modelling eco-system is defined as ‘the productive 
creation, curation and usage of a variety of simulation models and their sub-models so as to 
support the generation of key understanding in a research programme’.  While the productive 
potential of such an approach has been discussed for nearly 40 years, this is an idea that is 
more often discussed than actually achieved.  This poster seeks to surface current views upon 
the development and usage of modelling eco-systems as a prelude to a Workshop led out of 
the University of Durham Centre for Humanities Engaging Science and Society (CHESS) in early 
May and elicit both interest in attending and offers to present papers. 

 
INPUT UNCERTAINTY QUANTIFICATION FOR LARGE-SCALE SIMULATION MODELS. 
Drupad Parmar (Lancaster University).  
Abstract. Input uncertainty refers to a source of variability in a simulation response that arises 
when input models are estimated via data collected from the real-world system. Since the data 
is finite, uncertainty arises in the estimated input model, and this uncertainty propagates 
through the simulation model to the responses. Input uncertainty is rarely considered in 
practice but can significantly impact the results of the simulation experiment, and 
consequently incorrect insights may be derived from output analysis. Existing methodology 
allows for input uncertainty to be quantified and can calculate which input models contribute 
most to input uncertainty, however these methods do not scale well to simulation models with 
a large number of inputs. Our research objective is to tackle the problem of scalability for 
quantifying input uncertainty. We aim to develop methodology that will assist in quantifying 
input uncertainty in large-scale simulation models, to support decision making with better risk 
assessments. 
 
CLOUD-BASED DISTRIBUTED SIMULATION FRAMEWORK. 
Nura Tijjani Abubakar (Brunel University London), Simon J E Taylor (Brunel University London) 
and Anastasia Anagnostou (Brunel University London).  
Abstract. For decades, Modelling & Simulation (M&S) have been the choice for Operational 
Research and Management Science (OR/MS) to analyse systems behaviours. The evolution of 
M&S brought the Distributed Simulation (DS) via High-Level Architecture (HLA), used mainly by 
defence applications, thus allowing researchers to compose models which run on different 
processors. As the cloud computing grows, its capabilities upgraded many applications, 
including M&S having the elasticity needed for DS to seed up simulation by bringing reusable 
models together with seamless interoperability. This paper presents a proposed framework for 
composing and executing homogenous or hybrid (a combination of Agent-Based Simulation 
(ABS) and Discrete Event Simulation (DES)) DS models in the cloud. 



 
EMPIRICAL EVALUATION OF SIMULATION-BASED OPERATIONAL DECISIONS 
Luke Rhodes-Leader (Lancaster University), Dave Worthington (Lancaster University), Barry L 
Nelson (Northwestern University) and Bhakti Stephan Onggo (Southampton University).. 
Abstract. Simulation is now being used for operational decision making, with models being re-
used repeatedly under different scenarios. As with any decision support system, it is important 
to evaluate the tool to ensure it is helping to make good decisions. However, if the system has 
natural variability, a good solution may lead to poor performance. This means that determining 
whether a simulation-based decision support tool is performing well cannot be judged with the 
question “did this decision work out well?” Furthermore, each decision will have different 
conditions, so each real-world observation is likely to be from a unique distribution. This makes 
statistical inference difficult. 
This poster will highlight this issue and report early work into combining a sequence of 
decisions by transforming the real-world performance observations and using a goodness-of-
fit hypothesis test. Results of an application to an airline disruption management problem are 
given to demonstrate its performance. 

 
SIMULATION ANALYTICS FOR DEEPER COMPARISONS. 
Graham Laidler (Lancaster University).  
Abstract. Simulation optimization involves comparing system designs based on the expected 
value of some aggregate performance measure. Comparisons are made based on time-
averaged behaviour, giving us high-level summaries of system performance. However, a 
simulation is an inherently time-dynamic process, and the practice of time averaging leaves 
much insight unlearned. To address this, we take a simulation analytics view of output analysis. 
Our aim is to uncover deeper insights into the time-dynamic behaviour of simulated systems 
by applying machine learning tools to sample path data. Discrete-event simulations generate 
a time-stamped series of events and state transitions, as well as a record of the simulated 
inputs. Retaining all of this information should allow us to answer questions such as why 
alternative system designs react differently to certain input behaviours and help reveal the key 
drivers of time-dynamic performance. 
 
SIMULATION OF ePASSPORT GATE QUEUES AT THE UK BORDER USING DES MODELLING. 
Ben Gardner (University of Sheffield) and Philip Dixon (Home Office).  
Abstract. This poster presents a collaborative project between the Home Office Border Force 
Analysis Group and the University of Sheffield into queuing times at ePassport gates (egates). 
The project was a response to the planned expansion of eligibility to seven additional countries, 
bringing the total annual cohort of egate eligible UK visitors to more than 100 million. Its aims 
were to corroborate Home Office predictions of the expansion’s minimal impact on egate 
queue times, improvement in overall passenger experience and provide passenger-level 
statistics not available from previous models. 
A discrete-event simulation model was created in Python using agent-based techniques to 
simulate the flow of passengers into a UK airport terminal for a 28-day period. Simulations were 
run for existing and post-expansion scenarios and results compared to Home Office 
projections. We include this analysis, discussion of the value of these techniques for Home 
Office planning and suggestions for future work. 
 
 



AN AGENT-BASED APPROACH FOR DYNAMIC VEHICLE ROUTING PROBLEM WITH RANDOM 
VEHICLES BREAKDOWNS. 
Anees Abu-Monshar (Coventry University) and Ammar Al-Bazi (Coventry University).  
Abstract. The previous research in dynamic vehicle routing problem has mainly focused on 
dynamism from the customer side rather from the vehicle side. Logistic companies face 
random vehicle breakdowns and considering multiple conflicting performance indicators 
makes it difficult to distribute the workload to the other functioning vehicles on the ground due 
to the limitations of the current approaches. Therefore, in this ongoing PhD research, an agent-
based approach with an appropriate negotiation protocol (Agent Messaging) has been 
proposed to route remaining vehicles in a reactive continuous manner after a vehicle 
breakdown event occurs. Preliminary results of the negotiation protocol are measured against 
certain performance indicators and verified against different sizes benchmark problems. Time 
steps will be integrated to accommodate multiple random non-simultaneous breakdowns. This 
is to further improve the suggested negotiation protocol for more realistic results. 
 
 
DO MANAGERS PERCEIVE THE MARKET IN THE RIGHT WAY? OPTIMIZING THE INTEGRATION OF 
BIG DATA INTO DECISION MAKING BY SIMULATING A FINANCIAL ACCOUNTING MODEL USING 
SYSTEM DYNAMICS 
Thomas Rashford (The University of Strathclyde) and Wang Zhao (The University of 
Strathclyde).. 
Abstract. Today, managers are constantly bombarded by high-volume and multi-dimensional 
data, and they select data based on their relative assumptions of the market. However, there 
has been no guarantee that the selected data leads to optimal decision making. Big Data 
Analytics (BDA) offer great insights for decision making. By developing a framework where the 
effectiveness of the data selection is assessed through an innovative approach that introduces 
a novel integration of 3 diverse models, we use BDA methods to validate managers’ 
assumptions against market realities. Since System Dynamics Modeling (SDM) enables a 
higher level of representation, we use SD to offer a richer conciliator that can seamlessly 
integrate a financial model, a management model, and a mental model. The outcome of our 
work is an assumption filter that helps managers optimize their decision making through a 
more effective use of market data, subsequently, updating their existing mental models. 

 
ENERGY MANAGEMENT SYSTEM FOR VEHICLE-TO-HOME (V2H) AND VEHICLE-TO-GRID (V2G) 
OPERATIONS IN MICROGRIDS. 
Mohamed Saâd El Harrab (MINES ParisTech) and Michel Nakhla (MINES ParisTech).  
Abstract. Renewable energy generates intermittent and weather dependent output which puts 
high constraints on power grid. Aside from energy storage devices such as batteries, the 
introduction of Plug-in Electric Vehicles (PEVs) can play a major role in smoothing out the 
intermittent power supply. As mobile Energy Storage Systems, PEVs can deliver energy back 
to power grids and allow different discharging scenarios generally known as Vehicle-to-
Anything (V2X). 



Energy Management System (EMS) plays a key role in operating Microgrids (MG). We consider 
a residential grid-connected MG equipped with photovoltaic system and PEV battery. Based on 
Stochastic Optimization and Machine Learning approaches, we investigate different scenarios 
of the MG optimization considering various uncertainties and constraints. The developed EMS 
optimizes the scheduling and the power dispatch of the MG considering V2G and V2H services 
and allows to identify household’s potential energy cost savings and the effectiveness of V2G 
and V2H strategies in operating the MG. 
 
 
SIMULATION-OPTIMISATION OF LOGISTICAL INSTALLATION DECISIONS FOR AN OFFSHORE WIND 
FARM. 
Euan Barlow (University of Strathclyde).  
Abstract. The development of offshore wind farms in Europe is progressing to sites which are 
characteristically further from shore, in deeper waters, and of larger scale than previous sites. 
A consequence of moving further offshore is that installation operations are subject to harsher 
weather conditions, resulting in increased uncertainty in relation to the cost and duration of any 
operations. Assessing the comparative risks associated with different installation scenarios 
and identifying the best course of action is therefore a crucial problem for decision makers. 
Motivated by collaboration with three industry partners, we present a decision support tool 
which specifically optimises the scheduling of installation vessels, and more generally can 
interrogate and compare the effectiveness of a broad range of logistical installation decisions. 
This tool comprises a discrete-event simulation model which computationally implements the 
logical structure of an installation project, and a higher-level optimiser which deploys the 
simulation model for scenario evaluations. 
 
 
AN AGENT-BASED MULTISCALE SIMULATION OF FORCED MIGRANT MOVEMENTS. 
Imran Mahmood (Brunel University London), Diana Suleimenova (Brunel University London) 
and Derek Groen (Brunel University London).  
Abstract. Forced migration is an involuntary movement of persons away from their local 
regions, due to a variety of external causes including natural disasters, violence, persecution 
and regional instability. According to UN Refugee Agency (UNHCR, 2019), 70.8 million people 
have been forcibly displaced worldwide. It has evolved as a global challenge and become a 
matter of urgent concern for the governments and NGOs to forecast forced migration 
movements. 
We propose an agent-based multiscale simulation approach to forecast the destinations of 
forced migrants fleeing from conflict regions. We use geographic locations of the conflicts 
and neighboring camps, population statistics and transportation routes as inputs to 
construct a scenario. Then we use our parallelized agent-based modelling tool, namely Flee, 
to synthesize artificial agents representing forcibly displaced people and simulate their 
movements for a given conflict period. Our simulations have validated across four different 
conflicts, using historical data obtained from the UNHCR database 
31/03/2020 : 16:00-17:00 :     
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TECHNICAL SESSION: HYBRID SIMULATION    
 



A HYBRID SIMULATION MODELLING FRAMEWORK FOR COMBINING SYSTEM DYNAMICS AND 
AGENT-BASED MODELS. 
Le Khanh Ngan Nguyen (University of Strathclyde), Susan Howick (University of Strathclyde) 
and Itamar Megiddo (University of Strathclyde). 
Abstract. System dynamics (SD), discrete event simulation (DES) and agent-based model 
(ABM) are three different simulation modelling methods widely applied to support decision-
making in complex systems across various disciplines. However, single simulation modelling 
approaches can face significant challenges representing the multi-dimensional nature of 
complex systems composed of interactive and interconnected constituents with dynamic 
behaviors. Combining different simulation methods offer an opportunity to overcome these 
challenges and to capture important characteristics and behaviors of such systems. Despite 
the growing interest and popularity in this approach, guidance for designing and utilizing 
hybrid models, especially for those combining SD and ABM, is scanty. This paper aims to 
review and consolidate the existing theoretical guidance/frameworks on combining these two 
simulation methods. Based on this literature review, we propose an initial framework for 
combining SD and ABM. 
 
DEVELOPING A HYBRID SIMULATION MODEL USING BOTH PARSIMONIOUS AND HIGHLY 
DESCRIPTIVE APPROACHES: A CASE STUDY FROM THE TRANSPORT INDUSTRY. 
William Jones (Kent Business School), Kathy Kotiadis (Kent Business School) and Jesse 
O'Hanley (Kent Business School). 
Abstract. We present real examples of the challenges faced in developing a simulation model 
for a large public transport organisation involving many stakeholders. We examine the 
ontological, epistemological and axiological perspectives of stakeholders in relation to 
analytic modelling, discrete-event simulation and agent-based modelling. We demonstrate 
how both parsimonious and highly descriptive modelling approaches, which are seemingly 
incompatible, were used in the development of a hybrid model to help facilitate stakeholder 
engagement. We further discuss techniques for managing the complexity of large simulation 
projects by adapting ideas from software development to help modellers work with 
stakeholders and ensure a valid model is produced. 
 
31/03/2020 : 16:00-17:00 :  Room name:  Dove 

TECHNICAL SESSION: AGENT BASED SIMULATION II  
 
AGENT-BASED SIMULATION OF HOUSEHOLD BANDWIDTH DEMAND. 
Mathias Kern (BT), Russell Ainslie (BT), Doug Williams (BT), Arnaud Jacquet (BT) and Nicola 
Wong (BT). 
Abstract. In this paper we present a snapshot of our research into an agent-based model for 
simulating bandwidth demand at the household level. Motivated by Edholm’s law on the 
exponential growth of internet traffic, our approach models households, persons and devices 
and their internet traffic generating interactions, and builds a picture of overall total and peak 
demand. Assumptions on the types, likelihoods and bandwidth requirements of various 
activities are key inputs to the simulation, and will allow us to test different hypotheses on 
future growth in the next phase. 
 
A TWO-STAGE DUAL THRESHOLD AGENT-BASED MODEL OF INNOVATION ADOPTION. 
Arpan Jani (University of Wisconsin - River Falls). 



Abstract. Studies on diffusion of innovation have found that individuals and firms often do not 
recognize the benefits of an innovation in the early stages though they may eventually adopt 
it, which is reflected in the S-shaped diffusion curve. This could be attributed to information 
about an innovation spreading gradually. Even when ample information is available about an 
innovation, evaluation of information may be biased in favour of maintaining status quo. This 
paper presents an agent-based model which focuses on biased evaluation of information. It is 
assumed that agents have dual thresholds for evaluating competing information: one for 
maintaining the status quo choice and the other for switching to the alternative. Simulation 
experiments were conducted by varying the evaluation thresholds and the time frame over 
which the information was evaluated to investigate its influence on the adoption of an 
innovation. Results match the S-shaped diffusion curve under certain conditions. 
 
31/03/2020 : 16:00-17:00 :  Room name:  Wye 

TECHNICAL SESSION: CONCEPTUAL MODELLING 
 
ONTOLOGY DERIVED CONCEPTUAL MODELING FOR SIMULATION. 
Nurul Saleh (Brunel University) and David Bell (Brunel University). 
Abstract. Computational ontology, a component of the Semantic Web stack, is a way 
represent domain knowledge into a human-understandable and machine-readable format. 
Traditional conceptual modelling, produced with the engagement of subject matter experts, 
has been used to represent the real-world. Meanwhile, ontology in simulation has been used 
as a conceptual model to describe the modeler's perspective of the domain. This study 
proposes a method that systematically extracts domain concepts, synthesizes processes 
performed within the domain and build a Minimal Viable Simulation Ontology (MVSimO). 
MVSimO is viewed as a derived conceptual model that supports modelling and simulation 
through abstraction and simplification. The approach presented curates the modeler’s 
perspective by extracting concepts from existing knowledge and synthesizes the processes 
involved. The effectiveness of this method is reviewed by evaluating the first-cut of MVSimO 
and the results are encouraging to improve ontology derived conceptual modelling for 
simulation when access to experts is limited. 
 
MAINTAINING DOMAIN SPECIFIC SIMULATION MODELLING FRAMEWORKS - A CASE STUDY ON 
MODELLING HYPER ACUTE STROKE PATHWAYS. 
Durk-Jouke van der Zee (University of Groningen), Friso Postema (University of Groningen), 
Thomas Monks (University of Exeter Medical School), Willemijn Maas (University Medical 
Center Groningen), Maarten Lahr (University Medical Center Groningen), Maarten 
Uyttenboogaart (University Medical Center Groningen) and Erik Buskens (University Medical 
Center Groningen). 
Abstract. Conceptual simulation models capture system essentials in terms of modelling 
objectives, model inputs, outputs and content. Their impact on simulation study success is 
undenied. Guidance towards high quality conceptual models is relevant, as modelling is not 
easy. Modelling frameworks offer guidance by specifying what to model, by identifying 
modelling activities, and offering good practices and methods in doing so. In this article we 
explore the needs for maintenance of modelling frameworks and good policies for doing so, 
starting from a case study. We show how an existing modelling framework addressing hyper 
acute stroke pathways is extended to meet system requirements set by a new stroke 
treatment. We clarify how extensions imply significant efforts that may legitimate the 



definition of maintenance policies, clarifying what, when and how to maintain a framework. In 
turn, maintenance effectiveness and efficiency may rely on modelling framework setup, being 
transparent from a maintenance point of view. 
 
31/03/2020 : 16:00-17:00 :  Room name:  Dove 

WRITING GOOD SIMULATION PAPERS 
From the Editors of JoS 
Christine Currie (University of Southampton), John Fowler (Arizona State University) and Lee 
Loo Hay (National University of Singapore) 
Abstract: A session on writing winning simulation papers for the Journal of Simulation. Listen 
first-hand to the editors of the Journal of Simulation, who will be giving out tips on how to 
write good simulation papers. This session is aimed at early career researchers and PhD 
students, however, all delegates are most welcome to attend.  
 
31/03/2020 : 19:00-19:30 :  Room name:  Breakout Area 

CELEBRATING 20 YEARS: THE STORY OF THE SIMULATION WORKSHOP. 
Stewart Robinson (Loughborough University) and Simon J.E. Taylor (Brunel University). 
Abstract. This year marks the 10th Operational Research Society Simulation Workshop (SW).  
It is 20 years since the planning commenced for the very first SW which took place in 
Birmingham in March 2002.  To mark this occasion, this article presents a short history of the 
conference including the events that led up to the first conference, details of the first SW, a 
summary of all 10 SWs, and how all this led to the creation of the Journal of Simulation.  As 
founders of the conference series we provide our personal reflections on these events. 

 
DAY 3 (WEDNESDAY 01 APRIL 2020)   

01/04/2020 : 09:00-10.00 : Room:  Severn   Plenary Session  

KEYNOTE SPEAKER 

 
A DDDAMS-BASED SURVEILLANCE AND CROWD CONTROL VIA UAVS AND UGVS 
Young-Jun Son (University of Arizona) 
Abstract: In this talk, we first introduce a dynamic data driven adaptive multi-scale simulation 
(DDDAMS) based planning and control framework that we have developed for effective and 
efficient surveillance and crowd control via unmanned aerial vehicles (UAVs) and unmanned 
ground vehicles (UGVs). The framework is composed of integrated planner, integrated 
controller, and decision module for DDDAMS. The integrated planner, which is designed in an 
agent-based simulation (ABS) and Unity-based game engine, devises best control strategies 
for each function of 1) crowd detection, 2) crowd tracking, and 3) UAV/UGV motion planning. 
The integrated controller then controls real UAVs/UGVs for surveillance tasks via 1) sensory 
data collection and processing, 2) control command generation based on strategies provided 
by the decision planner, and 3) control command transmission via radio to the real system. 
The decision module for DDDAMS enhances computational efficiency of the framework via 
dynamic switching of fidelity of simulation and information gathering. Finally, we will share 



the results of our field demo, which successfully integrated a fast running simulator, a real-
time simulator, and the real system (viz. UAVs, UGVs, and crowd). 
 
01/04/2020 : 10:30-12:00 : Room:  Severn 
 
TECHNICAL SESSION: SYSTEM DYNAMICS 
 
ANALYZING CLOSER CARE STRATEGIES FOR ELDERLY PATIENTS: EXPERIENCE AND 
REFLECTIONS FROM MODELING WITH SYSTEM DYNAMICS. 
Gary Linnéusson (Jönköping University) and Ainhoa Goienetxea Uriarte (Högskolan i Skövde). 
Abstract. The expected demographic changes, and especially the rise in life expectancy, will 
considerably increase elderly patients’ demand for healthcare. There are different strategies 
which can offer better care for these patients, reduce the unnecessary visits to the 
emergency departments, and in consequence, reduce the number of hospitalizations and 
days in the hospital. This study employed system dynamics to analyze the economic and 
quality-related effect of different closer care strategies including investment in care 
coordinators, mobile health clinics, and to offer proactive care in the primary care facilities for 
elderly patients. The results indicate that a combination of the different strategies will support 
better care for patients, will reduce hospital costs and will reduce the existing pressure on the 
emergency department. The paper also reflects on the process followed to conduct the study 
and the lessons learned. 
 
THE AGENCY ROLE OF SD MODELS IN MODEL-BUILDING GROUPS. 
Maria Kapsali (Manchester Metropolitan University), Steffen Bayer (University of 
Southampton), Sally Brailsford (University of Southampton) and Tim Bolt (Saitama 
University). 
Abstract. This paper examines the role of a simulation model being developed within a group 
model building process. The paper argues that the model can be conceptualized as a being 
an agent in a model building group which influences, shapes and challenges the thinking of 
the group members. The paper presents two case studies of group model building projects 
and shows how the agency of the model in differently composed groups. 
 
 
A BOTTOM-UP SUPPLY-SIDE SIMULATION MODEL OF RESIDENTIAL AND COMMUNITY ENERGY 
SYSTEMS USING SYSTEM DYNAMICS . 
Bilal Bugaje (University of Nottingham), Peter Rutherford (University of Nottingham) and Mike 
Clifford (University of Nottingham). 
Abstract. Increasing interest in distributed generation and the rise of the “prosumer” provides 
an opportunity for new tools to model energy systems from the bottom up. This paper 
presents bottom-up supply-side models of residential and community energy systems based 
on a case study using System Dynamics. The modelling process is presented followed by 
discussion on the outcome of the process. Possible analyses are presented with examples 
from the models. The simulation models are constructed to facilitate Systems Thinking by 
being human readable and modular, as well as featuring energy conservation, nonlinear 
conversion loss and causal connectedness. Some challenges are briefly discussed. The paper 
concludes with future work on the model. 
 
 



01/04/2020 : 10:30-12:00 : Room:  Dove 
 
TUTORIAL: FACILITATED SIMULATION  
 
A TUTORIAL ON INVOLVING STAKEHOLDERS IN FACILITATED SIMULATION STUDIES. 
Kathy Kotiadis (University of Kent) and Antuela Tako (Loughborough). 
Abstract. This tutorial introduces the PartiSim approach, aimed at supporting analysts and 
simulation modellers to carry out facilitated discrete event simulation studies. Facilitated 
simulation offers an alternative mode of engagement with stakeholders (clients) in simulation 
projects. It is particularly beneficial when modelling systems with complex behaviour, 
involving many stakeholders with plurality of opinions and objectives. PartiSim short for 
Participative Simulation, is a facilitated modelling approach developed to support simulation 
projects through a framework, stakeholder-oriented tools and manuals in facilitated 
workshops. A PartiSim study includes six stages, four of which involve facilitated workshops. 
PartiSim was developed more than 10 years ago. It can be applied to analyse operational 
problems in many contexts within the services and manufacturing domain. This tutorial 
presents the PartiSim framework and tools, some applications and example tools, a roadmap 
to adopting it and concludes with some tips for potential users. 
 
 
01/04/2020 : 13.00-14:00 : Room:  Dove 
 
TECHNICAL SESSION: SIMULATION MODELLING PRACTICES  
 
IS FLIPPED CLASSROOM ENOUGH? TEACHING SIMULATION USING IN-CLASS FLIP MODEL. 
Fahim Ahmed (University of Strathclyde) 
Abstract. The teaching of the simulation courses in Higher Education Institution (HEI) are 
mostly guided by the traditional method of lectures and lab tutorials. At some places, this 
style of teaching has been mixed with flipped-classroom where courses are delivered in the 
form of blended or distance learning environment. Despite advantages of the flipped-
classroom, one of the key issue is the time students are expected to spend before the class. 
In our experience, students usually find it difficult to spend time preparing in advance of the 
class. We therefore propose to use a variant of flipped-classroom model called “in-class flip” 
to be used for teaching simulation in HEI. A study with the second year undergraduate class 
on simulation is reported using in-class flip model and results are discussed. Initial findings 
from the experiment shows higher level of appreciation and satisfaction from the students 
compared to the traditional mode of teaching. 
 
WHEN SIMULATION BECOMES HUMAN CENTRIC ANALYTICS. 
Christina Phillips (Liverpool Business School). 
Abstract. In the following we describe a recent development in the integration of analytics 
into human processes called Human Centric Analytics (HCA), and take a look at how 
simulation fits into the design process that lies at the heart of HCA.  The article will outline 
what HCA is, and how it works, and how simulation can facilitate its development.  Referring 
to literature from OR and Design we show how simulation can become a mutually designed 
controller, forming part of a cybernetic evolutionary process toward improved ends and 
increased knowledge.  Simulation is capable of facilitating more than an end artefact for 



experimental design and analyses, as it can provide a focus for group agency and an 
opportunity to see into processes and problems in novel and creative ways. 
 
01/04/2020 : 13.00-14:00 : Room:  Dove 
 
TECHNICAL SESSION 11: SIMULATION MODELLING IN PRACTICE  
 
COMPOSABILITY VERFICIATION OF COMPLEX SYSTEMS USING COLORED PETRI NETS. 
Imran Mahmood (Brunel University), Syed Hassan Askari (National University of Sciences and 
Technology), Sidra Sultana (National University of Sciences and Technology) and Hessam 
Sarjoughian (Arizona State University). 
Abstract. The discipline of component-based modeling and simulation offers promising gains 
including reduction in development cost, time, and system complexity. This paradigm 
promotes the use and reuse of modular components for adequate development of complex 
simulations. Achieving effective and meaningful model reuse through the composition of 
components still remains a daunting challenge. “Composability”, an integral part of this 
challenge, is the capability to select and assemble model components in various 
combinations to satisfy specific user requirements. In this paper we propose the use of 
Colored Petri Nets for component oriented model development, model composition and the 
verification of composed models using state-space analysis technique. We present a case 
study of an elevator model as a proof of concept. Our case study explains the proposed 
process of developing and composing CPN based model components, and verifying the 
composed model using state-space analysis. 
 
AN EXPLORATORY STUDY ON THE USES OF "WRONG" SIMULATION MODELS IN PRACTICE. 
Naoum Tsioptsias (Loughborough University), Antuela Tako (Loughborough University) and 
Stewart Robinson (Loughborough University). 
Abstract. It is generally accepted that no model is perfect. Literature has focused mainly on 
presenting successful simulation studies. This paper examines the extent to which "wrong" 
models are used in practice and how modellers and clients deal with them. We interview 22 
modellers using discrete-event simulation and analyse 54 real-life stories on possible uses 
that "wrong" models may entail. We also specify a more focused analysis in view of their level 
of detail as a reason of wrongness, and how it affects acceptance and use of a "wrong" 
model. Results indicate that "wrong" models are indeed utilised in practice even if they are not 
recognised as such by all parties involved. Also, it is empirically shown that usefulness and 
model acceptance do not necessarily coincide. This investigation of whether and how "wrong" 
models are used will allow future expansion of the findings to help interactions between 
modellers and clients. 
 
01/04/2020 : 13.00-14:00 : Room:  Wye 
 
TECHNICAL SESSION: SIMULATION AND HEURISTICS  
 
ASSET AND LIABILITY MANAGEMENT IN INSURANCE FIRMS: A BIASED-RANDOMISED 
APPROACH COMBINING HEURISTICS WITH MONTE-CARLO SIMULATION. 
Armando Nieto (Divina Pastora Seguros), Angel A. Juan (Universitat Oberta de Catalunya - 
IN3), Renatas Kizys (University of Southampton) and Christopher Bayliss (Universitat Oberta 
de Catalunya - IN3). 



Abstract. The management of assets and liabilities is of critical importance for insurance 
companies and banks. Complex decisions need to be made regarding how to assign assets 
to liabilities such in a way that the overall benefit is maximised over a multi-period horizon. At 
the same time, the risk of not being able to cover the liabilities at any given period must be 
kept under a certain threshold level. This optimisation problem is known in the literature as 
the asset and liability management (ALM) problem. In this work, we propose a biased-
randomised algorithm to solve a real-life instance of the ALM problem. Firstly, we outline a 
greedy heuristic. Secondly, we transform it into a probabilistic algorithm by employing Monte-
Carlo simulation and biased-randomisation techniques. According to our computational tests, 
the probabilistic algorithm is able to generate, in short computing times, solutions that 
outperform by far the ones currently practised in the sector. 
 
A SIMULATION-BASED LEARNHEURISTIC ALGORITHM FOR THE STOCHASTIC TEAM 
ORIENTEERING PROBLEM WITH DYNAMIC REWARDS. 
Christopher Bayliss (Open University of Catalonia), Pedro Copado-Mendez (Open University of 
Catalonia), Javier Pandero (Open University of Catalonia) and Angel A. Juan (Open University 
of Catalonia). 
Abstract. In this paper we consider the stochastic team orienteering problem (STOP) with 
dynamic rewards and stochastic travel times. In the STOP, the goal is to generate routes for a 
fixed set of vehicles such that the sum of the rewards collected is maximised whilst ensuring 
that nodes are visited before a fixed time limit expires. The rewards associated with each 
node are dependent upon the times at which they are visited. Also, the dynamic reward values 
have to be learned from simulation experiments during the search process. To solve this 
problem we propose a biased-randomised heuristic (BRH), which integrates a learning 
module and a simulation model within a learnheuristic algorithm (BRLH). Randomisation is 
important for generating a wide variety of solutions which capture the trade off between 
reward and reliability. A series of computational experiments are carried out in order to 
analyse the performance of our BRLH approach. 
 
 
 
 


