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My Research Interests: It's all about ooABM 

• Technical Aspects 
– From archetypes to multi-agent systems 

– Engineering agent-based social simulations 

• Using UML to define agents and their interactions 

 

• Applications 
– My Mission: Applying ooABM to as many fields as possible 

• Business studies (Risk Assessment; CBA; MCDA) 

• Economics (Game Theory; Agent Based Computational Economics) 

• Social Sciences (Political Science; Social Simulation) 

• Engineering (Manufacturing; Urban Modelling; Energy; Transportation) 

• Computer Science (Robotics; Game Development) 
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Introduction 

• The weather is unpredictable and can have a large impact on 
the profitability of seasonal businesses, particularly if staffing 
requirements are highly temperature-dependent 

 

• An example for such a business is a company that provides 
boiler maintenance and repair services 
– In particular their Call Centre (CC) staffing level requirements depend 

very much on the severity of the winter 

– The likelihood of boilers breaking down during winter is correlated to 
the severity of the winter  
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Introduction 

• Challenge 
– If recruitment starts too early then staff will have increased idle time 

– If recruitment starts too late and the work increases faster than staff 
can cope, there will be lots of complaints and lost customers 

 

• Aim 
– To develop a novel simulation tool that helps managers to make better 

informed decisions about their CC recruitment needs (of permanent 
an temporary staff) 

• Timing for hiring new staff 

• Deciding about the optimal length of temporary contracts 
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Background 

• Mostly CC modelling focusses on staffing level optimisation 
– We did not find tools that focus specifically on recruitment timing 

strategies 

 

• Three common OR approaches to predict staffing levels 
– Spreadsheet models (for short term predictions) 

• Using historic data to predict staffing levels 

– Complex mathematical approaches (quite abstract) 

• Constraint programming (sometimes combined with linear programming) 

– Simulation (allows studying the dynamics of the system over time) 

• Usually DES but nowadays more frequently also hybrid DES/ABS models  
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Tool Development 

• Conceptualisation (after Robinson 2004) 
– Problem 

• A boiler maintenance and repair company receive calls from customers 
throughout the year to book appointments. Service calls stay reasonably 
constant throughout the year, however breakdown calls increase during 
colder months. Staffing levels need to be increased in order to meet 
service level targets, however level is determined by financial constraints. 

 

– Objectives 

•  Consistently meet these KPIs from June to May 

– Average time in system of customers < 6 min. 

– Abandonment rate < 5% 

– Calls answered within 20 sec. > 90% 

– Calls per advisor per hour: 6-8 
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Tool Development 

• Conceptualisation 
– Constraints: 

• At least 3 member of CC staff must be on shift 

• CCs receive calls 24/7 

 

– Experimental factors 

• FTE available at model initialization 

• Target FTE 

• Winter severity level 

• Customer base number 

• Abandonment rate distribution 

• Contract length of new staff 
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Tool Development 

• Conceptualisation 
– Responses 

• Number of calls answered 

• Number of calls abandoned 

• Number of calls answered after queuing for less than 20 seconds 

• Number of advisors  available on a day 

• Length of time the call is in the call process system 

 

– Assumptions 

• Weather and recruitment are not affected by location (in the UK) 

• One member of staff interacts with one customer at a time 

• Customers who have abandoned calls do not call again 
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Tool Development 

• Conceptualisation 
– Simplifications 

• Customers calling in multiple times is included as part of arrival rate 

• Services and breakdowns calls are included; sales calls are excluded 

• Staff members leave according to distribution, there is no difference 
between staff members who resign or are dismissed 

• Customer base is static 

• Recruitment process focus on training time 

• We consider unlimited queues - no dropped calls 
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Tool Development 

• Conceptual Model 
– Call Centre (CC): Call process 
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Tool Development 

• Conceptual Model 
– Call Centre (CC): Recruitment Process 
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Tool Development 

• Conceptual Model 
– Call Centre Advisor (CCA) and Calls (C) 

• Passive agents: Individual objects with a list of attributes to give them a 
personal identity but do not initiate any actions and do not have any 
specific goals 
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Implementation 

• Call Processes 

 

 

 

 

• Recruitment process 
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Implementation 

• Agents 
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Implementation 

• Relationship between weather and incoming breakdown calls 
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Implementation 

• With a bit of clever stats we were able to represent the 
relationship between calls and different severity of winters 
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Graphical User Interface 

• Tool is supposed to be used by managers  
– We used Nielson's heuristic usability principles (Nielson 1993) 

– Usability tests confirmed usefulness of tool for management 
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Graphical User Interface 

• Input screen 
– Allows to set up scenarios 

 

• Output Screens 
– Key information available from Year screen; additional information 

available from Month screen and Day screen 

 

• Process screen 
– Provides real time information about variables within the processes + 

all inputs/outputs 
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Validation Experiment 

• Testing the relationship between length of fixed term contract 
and weather severity (10 replications; 1 year runtime) 
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Results 

• A full cost benefit analysis is recommended as it is suggested 
that contract length has an effect on CC key performance 
indicators. 
– The 9 month contracts give time for advisors to become better trained 

over the winter period and this may result in better service times for 
customers. 

– However, 3 month contracts are more adaptable and allow managers 
to lose staff quickly if a winter turns out to be mild.  

 

• The tool is now used by the company to better understand 
and coordinate their recruitment strategies 
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Future Plans 

• Agent design 
– Creating active agents by extending the existing passive agents 

• Designing archetypes 

• Considering bounded rationality 

• Consider agent memory (e.g. about service quality) 

 

• Impact of using intelligent agents 
– Test the impact of such agents on output accuracy 
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RF/PhD Offer: Urban Social Simulation 

• Sustaining Urban Habitats: An Interdisciplinary Approach 
– The aim of this project is to develop a distinctively interdisciplinary 

approach to producing and evaluating scenarios for sustainable living 
in urban habitats. With two growth cities in China (Chengdu, Shanghai) 
and two transition cities in Europe (Nottingham, Stuttgart) as our 
empirical focus, we will explore ways of combining environmental and 
economic modelling with social and cultural ethnographic work 
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