MCDA Applications In Motorsport

Abstract

MCDA is a method of evaluating potential purchases in order to assist financial decisions. Many options are available when buying most products and using MCDA when considering which to buy can inform an individual which product is the most suitable for their own needs and price range.
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Introduction

Motorsport is an industry in which budgeting is has a direct correlation
 to on- track performance. Having more money available allows more car development, leading to better results and increased profits. Therefore, financial decisions need to be analysed heavily 
in order to assess the advantages and disadvantages of all the options and alternatives for a purchase. This means that MCDA
 is a key tool in managing financial decisions and adding weight to a finance plan.

MCDA Analysis in Motorsport

MCDA is a method of evaluation, standing for multi- criteria decision analysis
. This term can be split into three categories: ‘value measurement models, goal, aspiration and reference level models, and outranking models’ (Loken, 2007). The method of MCDA in this report is value measurement. This means that the options for purchase are subjectively analysed in order to obtain the most suitable. When making decisions on behalf of shareholders or board members, the criteria for MCDA analysis will  often introduce ‘conflicting objectives that stakeholders groups and/or decision-makers value differently’ (Saarikoski, 2019). This means that the decision maker has to consider all angles and points of view when carrying out the analysis.

When carrying out an MCDA analysis, the decision maker will select a range of options to analyse within the appropriate price range and obtain all relevant information about the products. The criteria for the options are decided by choosing the most relevant features necessary from all of the options. The features selected can often be vague which can an add a level of difficulty, and criteria can often conflict with each other. For example, when one criteria is least distance possible but the closer the event the higher the entry cost and another criteria is low entry cost, these two can contradict each other
. ‘Unfortunately an optimal solution exists only in the case of one single criterion’ (Pavan, 2009) so decision maker have to reach a compromise that satisfies as many criteria as possible. ‘
A key feature of MCA is its emphasis on the judgement of the decision making team’ (gov.uk 2019) as the direction the organisation goes s
 down to the conclusion the decision maker chooses. This places emphasis on the need to research thoroughly to ensure that all important aspects of each option can be fully considered in the analysis.

Importance weighting is the process of ranking the importance of the features of the chosen options. This is done by allocating a percentage score to each of the criteria, adding up to one hundred percent. This allows the decision maker to decide which features are the most relevant to them.

The options are then assessed against the criteria, and the scores are determined by how close each option is to the criteria. However, this does not yet consider the importance weighting. This means that whilst overall, the number one option might be the best, when considering the most important criteria it may fall short compared to another option. Therefore, the criteria scores are multiplied by the corresponding importance weighting in order to highlight the more important criteria in the results.

The next step, in order to further determine the most suitable option, is to start to undertake a sensitivity analysis, in which the least important criteria are removed to consider only the most crucial criteria. however, this means that the importance weighting has to be reconsidered in order to obtain one hundred percent again. This means that the decision maker 
can more conclusively prove the suitability of the option for the most important reason, as the more important criteria can be more heavily weighted. After this analysis has been carried out, the most suitable option will be obtained.

A significant advantage of using this method is that the most important requirements of the decision maker are considered first. This means that the end user can be sure that the product is the best possible. However, if the requirements change after use, and the importance weighting changes, the most suitable product can change, meaning the product the decision maker elected the previous month could be the worst product for the current month. This means that for companies in motorsport such as contractors and companies that work for many clients in different fields during the year may find this method of analysis to be too focussed on long term product use.
Financial Proposals
One of the advantages of MCDA is that including this method of analysis in a financial report for a board presentation or in a proposal or report to senior staff can add weight to the individual’s argument, as a well thought out and analysed proposal will be more likely to be approved. MCDA ‘can bring a degree of structure, analysis and openness to classes of decision’ (gov.uk, 2019) making the workings behind the conclusion clear and allowing an individual to draw their own conclusion from the results.. 
One way to present an MCDA analysis to a colleague would be to present the finding as ‘goals, interests and alternatives’ (NRLI, 2019) showing the alternate options available and showing how the ideal option would meet the criteria.

Example of MCDA
Budgeting for races at a national level, privateer team
Racing at a national level in the United Kingdom, compared to top tier national races such as British GT, is significantly cheaper. Series such as Sports 2000 allow teams to compete on budgets of around ten- to fifteen- thousand pounds 
a season, making privateer racing affordable. This therefore encourages participation and increases the level of competition in the series. However, privateer teams 
face issues when racing that are unlikely to affect an OEM factory team in higher series, such as Porsche or BMW GT3 entries into racing series. These include the ramifications of vehicle damage from on-track incidents, and the cost of first party shipping 
to race weekends. For a British- base 
privateer team, flyaway rounds such as one-off European races can stretch the budgets beyond the limit, particularly if the season calendar is busy, or if the team location makes travel difficult. This means that often teams will have to use MCDA as a tool to budget for their season each year, in order to get the best result possible with the team budget.

An example Is the UWTSD M Sport ENG Sports 2000 team, based in Swansea. The operating budget for the team is ten- thousand pounds 
per annum pre- sponsorship, and this is enough to attend most, if not almost all races in any given Sports 2000 season. However, in the 2018 season gearbox wear necessitated a costly refurbishment and service of the race vehicle gearbox totalling approximately several thousand pounds
, a significant portion of the team budget. This meant that the team elected to reduce event participation for the season, in order to put more expense into each individual race.
 This meant that the team had to use MCDA to assess the pros and cons of each race, and any unique events hosted at the same time, such as the annual formula ford festival hosted on the same weekend as the Brands Hatch g
rand Prix. Events like give their associated race more weigh
t when deciding through MCDA as they can provide unique experiences for the members of the team and are valuable to particular members of the team due to personal interests.

Also, the team have to use MCDA to decide between spending money on car testing sessions during weekends and purchasing additional sets of tyres in order t
 have a fresh set every session of each round. Both of these options have advantages, as additional testing time can give the team more time to develop a setup, leading to increase lap times
, and allow the driver to further acclimatise to the circuit. New tyres each session can also improve the pace of the car, but compared to additional practice sessions, the pace increase is far mor consistent than the pace that could be gained from setup development. For each track, the team must use MCDA to determine the pros and cons on a track by track basis. Events such as endurance rounds would benefit more from new sets of tyres, for example. Below is the MCDA analysis for round participation.
Data provided is generated for this example
This example involves UWSTD M Sport ENG. Due to the budget given for the season, the team has been forced to drop three rounds at the start of the season. Therefore, MCDA will be used to determine which round from the first four rounds will be kept.
Race Options are:
Round one: Brands Hatch Indy circuit sprint and Formula Ford festival

Round two: Oulton Park sprint

Round three: Spa circuit double header (Belgium) flyaway round

Round four: Silverstone International circuit endurance
Criteria:
Importance weighting
	1. Distance

	40%

	2. Additional events team members can attend during weekend

	20%

	3. Entry Fee

	20%

	4. Circuit facilities

	10%

	5. Race length (longer is better)

	10%


Score (out of five)
	
	Criteria 1
	Criteria 2
	Criteria 3
	Criteria 4
	Criteria 5
	Total

	Round 1
	5
	5
	3
	2
	2
	17

	Round 2
	3
	1
	5
	2
	2
	13

	Round 3
	1
	1
	2
	5
	4
	13

	Round 4
	4
	1
	3
	5
	5
	18


From the table above, at this point in the analysis the decision maker could determine that when considering all criteria equally, the Silverstone round is the most suitable round to participate in. However, there are criteria considered equal to the others at this point in the analysis that could be considered far less important to the team. Therefore, the importance weighting must be applied to the results in order to judge the options against the most important criteria. below, the results are shown multiplied by the importance weighting percentages

Importance weighting results
	
	Criteria 1
	Criteria 2
	Criteria 3
	Criteria 4
	Criteria 5
	Total

	Round 1
	200
	100
	60
	20
	20
	400

	Round 2
	120
	20
	100
	20
	20
	280

	Round 3
	40
	20
	40
	50
	40
	190

	Round 4
	160
	20
	60
	50
	50
	340


	 
	Criteria 1
	Criteria 2
	Criteria 3
	Criteria 4
	Criteria 5
	Total

	Round 1
	5
	5
	3
	2
	2
	17

	Round 2
	3
	1
	5
	2
	2
	13

	Round 3
	1
	1
	2
	5
	4
	13

	Round 4
	4
	1
	3
	5
	5
	18

	
	
	
	
	
	
	

	
	40%
	20%
	20%
	10%
	10%
	

	 
	Criteria 1
	Criteria 2
	Criteria 3
	Criteria 4
	Criteria 5
	Total

	Round 1
	2
	1
	0.6
	0.2
	0.2
	4

	Round 2
	1.2
	0.2
	1
	0.2
	0.2
	2.8

	Round 3
	0.4
	0.2
	0.4
	0.5
	0.4
	1.9

	Round 4
	1.6
	0.2
	0.6
	0.5
	0.5
	3.4


The results from this show that the most suitable option now is round one. This is because the importance weighting is biased towards the first criteria, meaning that as round one does the best on this round it gains an advantage over the other options. At this point in the analysis, the decision maker can draw the conclusion that round one is the most suitable due to the distance of the event from the team being the most important factor. In order to prove this further however, the decision maker needs to apply a sensitivity analysis to test that the result is not being influenced by the less significant criteria. below is the adjusted importance weighting.

	1. Distance

	50%

	2. Additional events team members can attend during weekend

	25%

	3. Entry Fee

	25%


The importance weighting above shows that the importance of the criteria relative to each other has not changed, but the importance of each of the criteria to the overall analysis has increased. Below is the adjusted results table.
	
	Criteria 1
	Criteria 2
	Criteria 3
	Total

	Round 1
	250
	100
	75
	425

	Round 2
	150
	25
	100
	275

	Round 3
	50
	25
	50
	125

	Round 4
	200
	25
	75
	300


	
	50%
	25%
	25%
	0%
	0%
	

	 
	Criteria 1
	Criteria 2
	Criteria 3
	Criteria 4
	Criteria 5
	Total

	Round 1
	2.5
	1.25
	0.75
	0
	0
	4.5

	Round 2
	1.5
	0.25
	1.25
	0
	0
	3

	Round 3
	0.5
	0.25
	0.5
	0
	0
	1.25

	Round 4
	2
	0.25
	0.75
	0
	0
	3


The results from the test show conclusively that the most suitable event to participate in is race 1. This is because the adapted importance weighting still places a bias on distance from the team. If the priority of the team were to change before the event, for example if the team elected to prioritise shorter races to conserve parts by limiting running time, then race length would be the most important criteria and the results would show a bias towards the shorter races. This suggests that the model used to determine the ideal race lacks flexibility over longer periods of time, meaning that the analysis would have to be carried out far in advance so the team could allow for changes in priority. In this case, since there would be no racing prior to the start of the season, there is no risk of mechanical damage due to a crash or parts failure. However, sudden changes in budget, or changes in event cost or location could affect the suitability of each option.

Conclusion

In conclusion, using MCDA as a tool to plan and justify short term financial decisions is effective and the reinforcement that sensitivity analysis adds makes any results obtained much more reliable. However the change in situation and priority in motorsport can be drastic at times, so making long term financial plans using this method of analysis could lead the team or organisation involved to make a decision that was the best at the time but later proved to be a worse decision.
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