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Describe an appropriate motorsport/transport/logistics scenario to which Multi-Criteria Decision Analysis (MCDA) could be applied and identify the likely stakeholders within such a project.
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Introduction 

In this Assignment, I will be covering and examining a scenario based on a road rally event that will be happening in North Wales. The scenario will be from a point of view of a rally driver that is offered to race for other Rally teams and their cars. For the driver to know which Rally team to go with, he will have to use multi criteria decision making method in order to find out which Rally team would be the best for him on the car and the teams offering based on the drivers importance in the criteria.  With all cars and teams being very similar, Multi criteria decision making will help the driver problem solve and help him come to an overall decision while looking into other main criteria within his preferences.

Definition of Multi Criteria Decision Making 

Multi criteria decision making or MDCM is a valuable tool that can be applied when to many complex decisions may occur. It’s a method that is often used to solving problems that are characterized into different choices with alternatives. MDCM helps you focus on what choices are most important to you and what Is logical and consistent throughout decision you decide to take and most importantly its an easy and helpful method to use. The core or the main point of using MCDM is dividing the decisions smaller and making them more understandable of which decisions is most important, analysing each part giving you a better idea and to give you a more meaningful solution.  When using MCDM for decision making, MCDM helps the decisions maker talk about their decision opportunity (the problem to be solved) in a way that allows the decision maker to consider the main values of each important views he has. In effect, it helps the decision maker think, rethink, decides and rethink some more to finally come up with a final decision based on his main important values.  

MCDM problem solving are comprised of 5 components – 

1. Goal (Choosing a Car and rally team which is more beneficial to you as the main driver and to the team)
2. Decision maker with opinions (Decision making based on the driver’s main important values in order to come to an overall decision)
3. Decision Alternatives (Decide among 4 car and rally teams. Renault, Ford, Fiat and Vauxhall)
4. Evaluation criteria (Drivers main interest/preferences within the chosen criteria’s) 
5. Outcomes or consequences associated with the chosen alternatives and the driver’s main importance in the criteria how has it been affected

Goal

The main goal is to find out which car and team will be the best to join out of the 4 offers given to him. With all cars and teams being on a similar grade of level due to the category of the rally event, MCDM will help problem solve and will give the driver a decision of which team is best for him based on the importance of the car and team he wants. All 4 cars are the same age (2004) and have the same size engine (1.2) and same fuel outcome (petrol). These 3 criteria will not be useful as they are all the same. 
  There will be 6 main criteria the driver will be looking at in the cars and the teams – 

Milage – 
Rally car components require rebuilds and refreshing up from time to time. High milage on a really car isn’t exactly bad but lower the milage least often you’ll have to rebuild and refresh it up such as rebuilding engine, gearbox and brake pads etc. it could be worth looking into how many miles(or hours/events) the car has done within a rallying event. 

Weight – 
Weight is a very important factor in Motorsports in general. Lighter car will accelerate more or require less force to accelerate than a heavier car. Weight can also have an effect on the control of the car and how it handles tight corners. 

Horsepower – 
The higher the horsepower the stronger and the faster the speed. Horsepower determines the work potential of the engine of the car, if your engine has stronger horsepower the better acceleration it has. Horsepower is a strong factor that determines the full potential of thee cars engine. 

Top Speed – 
Top speed isn’t a factor that is highly important. Rally tracks are full of twist and turns making speed a component that isn’t used often due to having to break and slow down for the corners. But it’s still something that is worth looking into as it could give you more information on the car engine itself. 


Car’s Competition History – 
Racing or rallying history of the car can be a good indication on its reliability and capability. Bad racing history doesn’t necessarily mean the car itself. Car’s competition history will always be down to the driver. Nevertheless, this information still helps to further assess the car’s history and its competitiveness. 

Teams Offering (Winning Award) (£) – 
All teams will try and persuade you with an offer they think is fair and enough to make you to join them. Winning award will only become essential if you prove yourself within the team’s car and become successful. In order to become successful, you’ll have to look back at the main criteria of the cars before considering which team you will join. For example, you might have the worse performing car out of all of them but the team, but the team give you an offer you simply cannot decline.  


Weighting Importance 
	Importance
	

	 20%
	Milage

	20%
	Weight

	30%
	Horsepower

	5%
	Top Speed

	10%
	Competition History

	15%
	Teams Offering

	100%
	





With all the criteria’s being important based on an 100% Valuation, the driver has broken them up into different percentages based on what’s important to him and what will help reach his goal of finding the Best Car/Team. Weighting importance will help give the driver more information from the criteria which is in his main Preference of looking into when choosing a car and a team to join.










Decision Alternatives – 

[image: ]Ford Fiesta (Team Ford) 

	Milage
	90,000

	Weight (KG)
	1101 kg

	Horsepower
	73

	Top Speed
	101

	Competition History
	Okay

	Team Rewards
	£65,000











Renault Clio (Team Renault)
	Milage
	102,000

	Weight (KG)
	915 kg

	Horsepower
	60

	Top Speed 
	98

	Competition History
	Good

	Team rewards 
	£70,000
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Vauxhall Corsa (Team Vauxhall)
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	Milage 
	114,000

	Weight (KG)
	890kg

	Horsepower
	73

	Top Speed 
	106

	Competition History
	Very good

	Team Rewards
	£50,000










Fiat Punto (Team Fiat)
	Milage
	123,000

	Weight (KG)
	860 kg 

	Horsepower
	80

	Top Speed
	107

	Competition History 
	bad

	Team Rewards
	£80,000
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With all information given on the criteria the driver wants, it can now be made into a framework that will build up the driver’s decision by starting to problem solve all of the 6 criteria from each Car/Teams. 





Criteria Scores – 

	Criteria
	5
	4
	3
	2
	1

	Milage
	90,000 under
	90,001 – 100,000
	100,001 – 110,000
	110,001 – 120.000
	120,000 + 

	Weight (KG) 
	850
	851 - 900
	901 - 950
	951 - 1000
	1000 + 

	Horsepower
	90 - 81
	80 - 71
	70 - 61
	60 - 51
	50 & under

	Top Speed
	110 - 105
	104 - 99
	98 - 93
	92 - 87
	86 & under

	Competition History
	
	Very Good
	Good
	Okay
	Bad

	Team rewards
	£90,000
	£80,000
	£70,000
	£60,000
	£50,000



This criteria has been within the preferences of the driver. As you can see highest score in each criteria is a 5 and the lowest is a 1. The driver will give out points for in 6 of the criteria’s based on the Car and team’s offering. 

Based on the car’s and teams this is the outcome of the result – 


	
	Ford
	Renault
	Vauxhall
	Fiat

	Milage 
	5
	3
	2
	1

	Weight (KG)
	1
	3
	4
	4

	Horsepower
	4
	2
	4
	4

	Top Speed
	5
	4
	5
	5

	Competition History
	2
	3
	4
	1

	Team Rewards
	2
	3
	1
	4

	Overall Score 
	19
	18
	20
	19



 Based on the 6 criteria on the preferences of the driver, the overall score gives us 1 clear winner which is Team Vauxhall (Vauxhall Corsa). All cars seem very dependable and similar based on the scores given out. Without the problem-solving method (MCDM) it would have been difficult for the driver to decide which Car/Team to go for.  This decision has been made by looking at all 6 of the criteria’s equally with no weighing of importance given out yet. This Criteria score has given the driver a good pathway to start problem solving his decision through MCDM and knowing where to weigh in the importance based on the current criteria scores. 

Importance Weighting x Criteria scores - 

	
	Ford
	Renault 
	Vauxhall
	Fiat

	Milage
	1
	0.6
	0.4
	0.2

	Weight
	0.2
	0.6
	0.8
	0.8

	Horsepower
	1.2
	0.6
	1.2
	1.2

	Top Speed
	0.25
	0.2
	0.25
	0.25

	Competition History
	0.2
	0.3
	0.4
	0.1

	Team Rewards
	0.3
	0.45
	0.15
	0.6

	
	3.15
	2.75
	3.2
	3.15



Implying the weighting importance and criteria scores still gives us a similar outcome as still gives us a clear winner which is Vauxhall. MCDM Method is leading a direction for the driver to make an overall Decision by choosing Vauxhall and completely avoid Renault. With Vauxhall being a winner of just small margin of 0.5 more than Ford and Fiat, this gives the driver an indication on not to completely rule them out as they’re still on par within the 6 chosen criteria and could still be too much of a risk to make the final decision now based on the figures that are already held. 









Sensitive Analysis
Within 1 criteria Top Speed, all cars have had a similar score with all scoring 4 or 5. As already explained, Top speed isn’t an important factor within a rallying event, it might give out more Information about the car engine but with 3 cars scoring 5 and one scoring 4, This criteria can be considered as the same and will be no help into giving the driver the overall decision he wants. 
 Competition History is a criteria that has given out a different score on each car which opens out the final decision making the driver has to do. Competition History is a good indication of the reliability and capability of the car, but at the end of the day it all comes down to the performance of the driver, A good driver in any rally car can give a good indication of the reliability an capability of any car no matter which car it is. These criteria will not be useful in order to give the driver an overall decision as it doesn’t give any information from the car itself. Team Reward can be considered as an important criterion in some circumstances, Team Reward can be an easy way of persuading you to join the team regardless of the car. It can be seen as misleading when trying to choose the best car as you will only have your eye on the big prize. Regardless of the team reward, you will only get it If you prove to be successful in the car first. In order to win it all has to start by looking at the car before making the decision as that will be the main factor that will help you be successful in the long term. 
  These criteria’s will be excluded from the next weighting in order to boost the importance of other criteria based on their percentage. Milage will have a new Importance Percentage of 35%, weight will also have a new percentage of 30% and Horsepower will be up to 35% in order to fill it based on a 100% Weighting Importance. Doing this should give the driver a clear pathway into making his final decision on which car/Team he may chose and will open out and give a clearer decision to make. 

Final Weighting Importance & Final Decision

	
	Ford
	Renault 
	Vauxhall
	Fiat

	Milage
	1.75
	1.05
	0.7
	0.35

	Weight
	0.3
	0.9
	1.2
	1.2

	Horsepower
	1.4
	0.7
	1.4
	1.4

	
	
	
	
	

	Overall
	3.45
	2.45
	3.3
	2.95




By looking at the 3 Main and most Important criteria out of the 6, it has given us an Overall winner of Team Ford and their car Ford Fiesta. With Vauxhall being a clear winner at one point, this has given the driver a complete U – Turn into which car he is going to chose with the Information he has held from his 3 Main criteria, this shows that the use of MCDM can be a very useful tool when wanting to solve problems at a similar standard and when difficult to make a decision 

Conclusion 
Without the use of MCDM, it would have been very hard to chose which Team to go with based on their cars. In Motorsport Industry, stakes can be high and decision making can be a big risk that could lead to consequences. Due to the high similarities the cars had, a wrong decision could have easily been made, and it could have proved costly if I didn’t use the Process of MCDM. This is why MCDM has become such an important tool when coming to a final decision. The whole process of it gives you a different aspect and problem solves your final decision based on your personal Main criteria and it also helps to give you a variety of approaches and methods and making you more disciplined based on the criteria you have chosen by looking at importance of the main criteria you want. 
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