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Motivation 

• Learn to develop your own conceptual model 
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Conceptual Modelling - A Reminder 

• Requirements of a conceptual model: 
– Validity: A perception, on behalf of the modeller, that the conceptual 

model will lead to a simulation model that is sufficiently accurate for 
the purpose at hand 

– Credibility: A perception, on behalf of the clients, that the conceptual 
model will lead to a simulation model that is sufficiently accurate for 
the purpose at hand 

– Utility: A perception, on behalf of modeller and clients, that the 
conceptual model will lead to a simulation model that is useful as an 
aid to decision making within the specified context 

– Feasibility: A perception, on behalf of modeller and clients, that the 
conceptual model will lead to a simulation model 
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Conceptual Modelling - A Reminder 

• Framework for conceptual modelling 
– Four key elements 

1. Develop an understanding of the problem situation 

2. Determine the modelling objective(s) incl. constraint(s) 

3. Design the conceptual model: Experimental factor(s) and response(s) 

4. Design the conceptual model: The model content 

– Model scope (table [element, detail, decision, justification]) 

– Level of detail (table [element, detail, decision, comments (details)]) 

– Graphical representation (s) (e.g. process flow, state chart, ...) 
 

• Remember that conceptual modelling is an iterative process! 
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Conceptual Modelling - A Reminder 

• Tips for forming the objectives: 
– By the end of the study what do we hope to achieve? 

• What does the client want to achieve? 

– Increasing throughput, reducing costs; improving service, understanding the 
system, reducing the risk of investment 

• What level of performance is required? 

– Whenever possible, targets of performance for each objective should be 
sought 

• What constraints must the client (modeller) work within? 

– Limited budget, time constraints, limited number of approaches for achieving 
the objectives due to restrictions by the client, requirements regarding visual 
display and type of model use 

 

5 



Developing your own Conceptual Model 

• Form a group for each case study 

• Read the case studies provided 

• Develop a conceptual model 
– In case you finish early do another case study 

• Take a short break :) 

• Present your case study to the rest of the group (*.pptx) 
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Case Study 1 (Majid 2011) 

• Delivery of support at the International Office (IO) 
– The simulation study encompasses the delivery of advice to international students. The 

IO is open weekdays from 9am-5pm every. There are two members of staff working at 
the reception and four members of staff are providing advisory service in the back 
office. Phone calls arriving and students coming into the building are served by the 
receptionists. If requested, students can get help from the advisory service which is 
accessible every weekday between 1pm and 4pm. A student who wishes to meet the 
advisor in the afternoon is required to complete a request form at the receptionist area. 
The student will get a waiting number and once an advisor is available he or she will 
collect the details about the student request from reception and then call the student 
for giving the advice. They might speed up with giving advice when there is a long queue 
of students waiting for advice. Also, the receptionist will stop handing out waiting 
numbers when the queue is getting too long. 

 

– DES or combined DES/ABS? How can a simulation study help to analyse the current 
process and propose some changes? What kind of changes could be proposed? 
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Case Study 2 (Siebers and Aickelin 2007) 

• Design Department 
– The simulation study encompasses the working of a small design department. Within 

this department there are two design teams each consisting of a supervisor and several 
designers. The department has one manager who interacts with the two supervisors. 
The designers interact amongst themselves and with the supervisor. The department 
receives contracts that define the activities required during a design project and 
respective deadlines. The design teams have to deliver the contracted design within the 
given time frame. 

 

– ABS? Can simulation help to understand how team composition influences the 
productivity of a design department in fulfilling these contracts? 
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Case Study 3 (Garrido 2001) 

• Port System 
– Ships  arrive at a port to unload their cargo. To carry out their task ships request two 

tugs and a pier. Docking, unloading, undocking each require a finite period. To leave, 
each ship requests one tug. If resources are not available, ships have to wait. Ships are 
allowed to dock only if the two tugs are available and the tide is not low.  The tide 
changes every 12 hours and last for 4 hours. 

 

– DES or combined DES/ABS? What is the capacity of the port? What would be the 
benefits of a new tide independent port? What happens if we consider serving ships 
with higher resource requirements? What happens at different weather conditions? 



Case Study 4 (Albin 1997)  

• Heroin Crime 
– Most people believe that the stronger law enforcement works to get drugs off the 

streets, the safer those streets become. Evidence from the Drug Abuse Council, 
however, challenges the prevailing belief. Heroin demand does not react immediately to 
a shortage of supply because of heroin’s addictive nature. Heroin is a “need” and not 
just a desire” and heroin demand can thus be taken as a constant in the short-run. When 
the heroin supply and heroin demand are in equilibrium, a certain price is charged. An 
increase in drug busts results in a decrease in the heroin supply. Basic economics states 
that when supply is less than demand, the price increases. An increase in price will lead 
to an increase in heroin importation to the area. Assuming the increase in drug busts is 
temporary, the heroin supply will eventually increase to the original level and bring the 
price of heroin back down to normal. 

 

– SD? Does increased drug busts increase revenue-raising crime in the short-run? 
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Case Study 5 (Lei Yu unpublished) 

• University Parking Scheme  
– Replacing traditional fossil fuel vehicles with innovative low-emission vehicles (LEV) for 

the transport in cities is one of the major tactics for achieving the UK government's 2020 
target of cutting CO2 emission by 34% compared to 1990 levels. 

– Simulation is a useful tool for studying the impact of different governmental 
interventions on the diffusion of such vehicles. To demonstrate the usefulness of 
simulation for advising the government in such cases we have developed a case study in 
which we model the new car parking scheme introduced by the University of 
Nottingham on behalf of the government. In our model we consider the impact of 
different car parking rates and other incentives (e.g. parking distance to the main 
buildings) on the uptake of LEVs. We also investigate different motivational influences as 
for example the word of mouth (WOM) amongst colleagues and advertisement. 

 

– ABS? Which incentives have the highest impact on motivating people to buy LEVs? 

– SD? How does WOM amongst colleagues and advertisement influence the uptake of 
LEVs? 
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Case Study 6 (Cross 2011) 

• Channel Shift in Communication with Public Services 
– Governments across the developed world are aiming to improve their public services for 

citizens by making more services available over the internet (websites, emails and texts) 
rather than using the long established channels (post, fax, phone and face to face). 

– This case study investigates a generic Public Employment Service where individuals can 
use one of two methods of contact to start a new claim or to maintain an existing claim 
for unemployment benefit: (1) by phone or (2) by using the website. The model uses a 
closed loop where individuals are in one of two states: "in work" or "on benefit". At each 
time step, there is a probability for an individual to transition between the two states. 
When "on benefit" the claimant will interact with staff that can help to find work and 
which therefore influences the transition back to "in work". All interaction between 
claimant and staff while "on benefit" can be either through the phone or the website. 
Which channel is used will then affect the likelihood of using that channel for future 
interactions.  

 

– Combined DES/ABS? What can we do to influence the uptake of digital channels? 
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Questions and Comments 
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