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Content Lecture 2 

• Case Study 1 
– Department Store Customer Service 

 

• Case Study 2 
– Office Energy Consumption 

 

• Case Study 3 
– Forced Innovation Adoption 
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Recap: Simulation Paradigms 

• System Dynamics (continuous, deterministic) 
– Aggregate view; differential equations 

• Modelling methods: Causal loop diagrams; stock and flow diagrams 

• Discrete Event (discrete, stochastic) 
– Process oriented (top down); one thread of control; passive objects 

• Modelling methods: Process flow diagrams; activity cycle diagrams 

• Agent Based (discrete, stochastic) 
– Individual centric (bottom up); each agent has its own thread of 

control; active objects 

• Modelling methods: UML (class diagrams + state chart diagrams) + 
Equations 

• Multi-Method (linked or integrated) 
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Case Study 1  
(For more details see Siebers and Aickelin 2011) 

A queuing system 

 



Case Study 1: Context 

• Case study sector 
– Retail (department store operations) 

 

• Developing some tools for understanding the impact of 
management practices on company performance 
– Operational management practices are well researched 

– People management practices are often neglected 

 

• Problem: 
– How can we model proactive customer service behaviour? 
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Case Study 1: Modelling 

• Two case studies at two different locations 
– Two departments  (A&TV and WW) at two department stores 

 

• Knowledge gathering 
– Informal participant observations 

– Staff interviews 

– Informational sources internal to the case study organisation 
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Case Study 1: Modelling 
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Case Study 1: Modelling 
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Case Study 1: Implementation 

• Software: AnyLogic v5 (later translated into v6) 
– Multi-method simulation software (SD, DES, ABS, DS) 

– State charts + Java code 
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Case Study 1: Implementation 

• Knowledge representation 
– Frequency distributions for determining state change delays 

 

 

 

 

 
 

– Probability distributions to represent decisions made 
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Situation Min. Mode Max.

Leave browse state after … 1 7 15

Leave help state after … 3 15 30

Leave pay queue (no patience) after … 5 12 20

Event

Someone makes a purchase after browsing

Someone requires help

Someone makes a purchase after getting help

Probability of event

0.37

0.38

0.56

1 7 15 x

P
D

F



Case Study 1: Implementation 

• Implementation of customer types 
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buy wait ask for help ask for refund

Shopping enthusiast high moderate moderate low

Solution demander high low low low

Service seeker moderate high high low

Disinterested shopper low low low high

Internet shopper low high high low

Likelihood to
Customer type

for (each threshold to be corrected) do  { 

   if (OT < 0.5) limit = OT/2 else limit = (1-OT)/2 

   if (likelihood = 0) CT = OT – limit 

   if (likelihood = 1) CT = OT 

   if (likelihood = 2) CT = OT + limit 

} 

where: OT = original threshold 

 CT = corrected threshold 

 likelihood: 0 = low, 1 = moderate, 2 = high 
 



Case Study 1: Implementation 

• Implementation of staff proactiveness 
– Non-cashier staff opening and closing tills proactively depending on 

demand and staff availability 

– Expert staff helping out as normal staff 

 

• Other noteworthy features of the model 
– Realistic footfall and opening hours 

– Staff pool (static) 

– Customer pool (dynamic) 

– Customer evolution through internal stimulation (triggered by 
memory of ones own previous shopping experience) 

– Customer evolution through external stimulation (word of mouth) 
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Case Study 1: Implementation 

• Performance measures 
– Service performance measures 

• Service experience 

– Utilisation performance measures 

• Staff utilisation 

• Staff busy times in different roles 

– Level of proactivity 

• Frequency and duration of role swaps 

– Monetary performance measures (productivity and profitability) 

• Overall staff cost per day 

• Sales turnover 

• Sales per employee 

• ... 
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Case Study 1: Experimentation 

• A&TV: 2 cashiers, 4 normal staff, 4 expert staff 
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Case Study 1: Experimentation 

• A&TV: 3 cashiers, 6 normal staff, 1 expert staff 
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Case Study 2 
(For more details see Zhang et al 2010) 

A non-queuing system 

 



Case Study 2: Context 

• Office building energy consumption 
– We focus on modelling electricity consumption 

– Organisational dilemma 

• Need to meet the energy needs of staff 

• Need to minimise its energy consumption through effective organisational 
energy management policies/regulations 

 

• Objective 
– Test the effectiveness of different electricity management strategies, 

and solve practical office electricity consumption problems 
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Case Study 2: Modelling 

• Electricity consumption 
– Base electricity consumption: security devices, information displays, 

computer servers, shared printers and ventilation systems. 

– Flexible electricity consumption: lights and office computers 

 

• Current electricity management technologies 
– Each room is equipped with light sensors 

– Each floor is equipped with half-hourly metering system 

 

• Strategic questions to be answered 
– Automated vs. manual lighting management 

– Local vs. global energy consumption information 
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Case Study 2: Modelling 

• The mathematical model 
– Ctotal = Cbase + Cflexible 

• where Cflexible = β1*Cf1+ β2*Cf2+ … + βn*Cfn 

• and Cf1 …Cfn = maximum electricity consumption of each flexible 
appliance 

• and β1 … βn = parameters reflecting the behaviour of the electricity user 

– β close to 0 = electricity user switches flexible appliances always off 

– β close to 1 = electricity user leaves flexible appliances always on  

– Ctotal = Cbase + (β1*Cf1+ β2*Cf2+ … + βn*Cfn) 
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Case Study 2: Modelling 

• Knowledge gathering 
– Consultations with the school's director of operations and the 

university estate office 

– Survey amongst the school's 200 PhD students and staff on electricity 
use behaviour (response rate 71.5%) 

 

• User stereotypes 
– Working hour habits 

• Early birds, timetable compliers, flexible workers 

– Energy saving awareness 

• Environment champion; energy saver; regular user; big user 
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Case Study 2: Modelling 

• Conceptual model 
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Case Study 2: Modelling 

• Energy user agent 
– Proactive 
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Case Study 2: Modelling 

• Computer agent 
– passive 
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• Light agent 
– passive 

 
 

 

• Office agent 
– passive 

 



Case Study 2: Implementation 
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Case Study 2: Experimentation 

• Validation 
– Comparing simulation and empirical results 
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Case Study 2: Experimentation 

• Scenario #1 
– Comparing automated and manual operation (low user interaction) 
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Case Study 3 
(For more details see Zhang et al 2012) 

A non-queuing system 

 



Case Study 3: Context 

• Modelling the effects of user learning on forced innovation 
diffusion 
– Technology adoption theories assume that users' acceptance of an 

innovative technology is on a voluntary basis 

– Sometimes the adoption decisions are made by a few authoritative 
individuals and implemented enforcedly 

 

• Our Focus is on: 
– Classical consumer learning theories 

– Residential energy consumer in the City of Leeds 

– Interventions that local authorities can take to manage smart 
metering deployments 
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Case Study 3: Modelling 

• Residential Energy Consumer (REC) template 
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Case Study 3: Modelling 

• Residential Energy Consumer (REC) archetypes 
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Case Study 3: Modelling 

• Residential Energy Consumer (REC) agent 
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Case Study 3: Implementation 
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Case Study 3: Experimentation 

• Validation: Simulated Load Curve vs. Real Load Curve 

 

 

 

 

• Experiment: Inexperienced vs. Experiences REC 
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Further Reading 

• Siebers and Aickelin (2008) Introduction to Multi-Agent 
Simulation 

 

• Macal and North (2007) Agent-Based Modeling and 
Simulation: Desktop ABMS 

 

• Bonabeau (2002) Agent-Based Modeling: Methods and 
Techniques for Simulating Human Systems 
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Questions or Comments 
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