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1.1 Introduction

Multi criteria decision analysis is best defined by the University of Portsmouth’s Centre of
operational research and logistics. The website explains that Multi Criteria Decision Analysis
1s “the scientific process of aiding decision makers when their decisions involve multiple,
conflicting criteria by which the goodness of a solution can be measured. There are a variety
of techniques and methodologies within the field of MCDA/M dependent on the nature of the
decision problem and the level of interaction with the decision maker that is possible.”

(Cemerfmﬁoemnona! research and logisitcs, 2018)

Multi criteria decision analysis is a tool that is not only used within the motorsport and
business industries but is used frequently in everyday life. Multi criteria decision analysis
(which is often abbreviated to MCDA) takes a problem with multiple elements and breaks the
decision down into smaller segments. This allows the decision maker to choose the best
scenario out of the potential options available. This paper will be g about the
strengths and weaknesses of using the Multi Criteria Decision methodology, along with an
example of how it can be used within a moM;m capacity, specifically, how changing

different aspects importance weightings can affect the overall result.

Tl also address what a stakeholder is and how they play a key role when
assessing the data gathered. Stakeholders can often sway the decision makers scoring,

potentially resulting in an anomalous final result from the data




1.2 What is a stake holder?

Best @ ibed by the chartered management institute “A stakeholder is any group or

2
individual with an interest or a stake in the operations of a company or organisation -
anyone who can affect or be affected by its activities.” (Chartered Management Institute,

2011)

Stake holders play a key role whilst conducting a multi criteria decision analysis. With
regards to MCDA, anybody who is directly associated or effected by the decision makers

choice, could potentially increase the likelihood of a bias or swayed result.
i 3

Some examples of a stakeholder within a motorsport-based MCDA assessment could be
competitors. organisers. sponsors, family members or spectators. All of these stakeholders
could cause a biased answer when assessing options, therefore great care must be taken to

alleviate potential conflict of interest when conducting a MCDA assessment.




1.3 Advantages of Multi Criteria Decision Analysis

With the introduction of more computer-based programs such as excel or V.1.S. A @ irtual

4
instrument software architecture), Multi criteria decision analysis can now be completed at a
much faster rate than c\-'re, Computer based software allows for a cleaner and more

structured layout to conduct the assessment.

Multi Criteria decision analysis helps the decision maker to synthesise large quantities of

information and assess the data to alleviate the potential for anomaly or data gaps.

Multi criteria decision analysis is a recognised organisational decision making tool that is
used for a wide range of ing@EALIEELE R vels, this could include the medical, automotive

and logistics industries.

Multi criteria decision analysis supports Value based planning strategics. This means that
MCDA can be implemented whilst also making sure that decisions chosen correlate and work
alongside previous plans that have to be implemented. A prime example of this could be
choosing a new premises location whilst also considering the companies previously

implemented environmental strategy.

1.4 Disadvantages of Multi Criteria Decision Analysis

As multi criterision analysis is in theory a best-case scenario generator, there will
always be some sort of human generated bias introduced. All information that is imputed by
the decision maker is all relative and already has a had a certain element of thought before
being introduced, for example, in multi-criteria decision analysis, the decision maker decides
what the importance weightings and criterion score, this in itself prejudices the use of
MCDA.




As previously discussed, stakeholders can greatly affect the decision makers ability to
conduct Multi critmcision analysis without introducing the risk of a swayed or bias

result.

1.5 Example of Multi criteria Decision Analysis within motorsport.

Multi criteria Dem analysis is often used within the motorsport industry. Some examples
where MCDA can be used within a motorsport-based context could be anything from
deciding what parts to use on a vehicle to what driver is best for a racing team. This segment
of the paper will provide an example of MCDA. This scenario is based on a rookie driver that

wants to compete in their first season of racing.

Young or rookie drivers will not often go into a high tear ghampionship without any previous
track experience. There are vast amounts of [% A pionships and racing disciplines available to
new drivers. The racing styles used within this example are a circuit championship, an
endurance championship, an Off-road rally championship and a rallycross series. All of these
disciplines provide the driver with different experiences. Below shows Figure 1.1, 1.2, 1.3
and 1.4 which shows the difference in each vehicle in terms of engine specification,

officiating boards in charge of the championship and the amount of events within this season.

(Please note all information gathered is not accurate and has been taken from various official

championship websites.)




Choice 1- BMW Racedays Compact Cup

Racing style: Track (Lapped race)

Officiating board: BRSCC

Championship Price;

Estimated Season costs: £2,100

Estimated Car Price: £3000

Engine: BMW M44, 1900cc, 4-cylinder, 16 valves. 150bhp
Races in season: 7 events

Figure 1.1- (BMW Racedays Compact Cup,
2018)

Choice 2- Citroen C1 Cup

Racing style: Endurance (Various hours including 24h
race)

Officiating board: BARC

Championship Price;

Estimated Season costs: £50 (C1 Cup Membership)
BARC (£120) Priced Per Race (£640-£3500)
Estimated Car Price: £3500(£1000 available extras)
Engine: 1KR-FE, not exceeding 998cc Citroen/Toyota/
Peugeot engine. No modifications allowed.

Races in season: 10

Figure 1.2- (Prior, 2018)

Choice 3- F1000 Rally Championship senior

Racing style: Rally staged

Officiating board: MSA

Championship Price;

Estimated Season costs: £10 club membership.
championship registration: £50. Events vary in price.
Estimated Car Price: Cars range from £3500 to £7000
(quality dependent)

Engine: Restricted up to 1000cc (standardised engine)

Races in season: 10 events

Figure 1.3 (MCR Motorsport Media , 2015)




Choice 4 -Swift Rallycross Championship

Racing style: Rallyveross Tarmac and dirt,

Officiating board: BARC

Championship Price;

Estimated Season Entry: £550 (varied prices for events)
Estimated Car Price: Around £10,000 for a complete
build.

Engine: 1600cc 2006-2011 permitted. Only approved
upgrades available.

Races in season: 9 rounds

Figure 1.4 (Swift Rallycross, 2016)

1.6 How this is data is implemented into multi criteria decision
analysis practice

All the data collected from 4 different championships has been compiled into an Excel
spreadsheet and can be seen on the forthcoming page. This data takes into account all the
different variables that have to be assessed when starting out in motorsport from a rookie
perspective. In the given example, the user is middle aged with no competitive racing
experience. With regards to expendable income, the decision maker is not concerned. There
are 5 variables that are considered within this example these being; the championship in
which the user is competing in, the racing discipline of the championship, the officiating or
governing board of the championship, the championship prices (these being the estimated
season entry costs and an estimated car price). In addition to these points, the engine of the

vehicle is also considered along with the number of events in the scason.
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1.9 Conclusion

This text has addressed some of the main points surrounding multi criteria decision analysis.
Multi criteria decision analysis allows the decision maker to synthesise vast amounts of data
with relative ease and with the implementation of computer software such as V.I.S.A or

excel, the practice of MCDA itself is reasonably simple to conduct.

Although there are many positives of using multi criteria decision analysis, there are also
some drawbacks. An example of one of these drawbacks is how stake holders can increase
the likelihood of a swayed or bias final result, sometimes completely sabotaging the whole

point of the analysis task.

This paper has also provided an example of how MCDA can be used within a Motorsport
based scenario. This scenario showed how a rookie driver assessed various different aspects
of various championships and in-turn found a championship which would suit the rookie
driver the best. This example also showed the different stages that are involved within multi
criteria decision analysis assessments. The scenario addressed various different types of
information including both qualitative and quantitative data and amalgamated this data into a

numerical form of which can be put into a spreadsheet and further analysed.
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Daniel Tate MCDA

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

Grade
RIL 13
K&U 19
Analysis 10
Prac
/ 1 OO Skill 5

Total 47

Well done for getting this work in on time as you
clearly smashed it out as fast as possible littered,
as it is, with silly errors. I can see you have an idea
of the process of MCDA however this is not well
presented in this work.

PAGE 1

PAGE 2

Comment1 | g Skills Prof P
So no references then, just a list of books you may, or may not, have used.

PAGE 3
QM sp | == Skills Prof P
Spelling error:
QM supflu | s Skils Prof P
Superfluous words
Additional Comment '..about..'is superfluous
QM Awk.
Awkward:

The expression or construction is cumbersome or difficult to read. Consider rewriting.



QM

PAGE 4

Cap. Error | = Skills Prof P
Capitalization
Additional Comment 'This paper... not This Paper..

PAGE 5

Comment2 | g K&USubject

The second time you use this word and both times without justification. Only companies or
orgagnisations can have stakeholders?

Comment3 | = K&USubject
So what? The decision is the 'thing' not the potential for bias.

Comment4 | s Skils Prof P
Placing full-stops between the letters of an abbreviation has largely fallen into disuse. Be
consistent. You do not carry out this practice elsewhere in your work.

QM Argue | = Analysis
This is a poor argument with little logical substance
QM Citation Needed
Cite Source:
Please use the link below to find links to information regarding specific citation styles:
http://www plagiarism.org/plag_article_citation_styles.html
QM Abbr | = Skills Prof P
"..the term Human Resource Management (HRM)... and use the abbreviation thereafter
PAGE 6
QM Abbr | = Skils Prof P
'..the term Human Resource Management (HRM)... and use the abbreviation thereafter
QM Abbr | = Skils Prof P

"..the term Human Resource Management (HRM)... and use the abbreviation thereafter

Comment 5 | s Skills Prof P
tier not tear

Comment 6 | s Skills Prof P
Hyperbole and bring me a bucket of championship.



PAGE 7

PAGE 8

PAGE 9

®

Comment7 | =

Analysis

The weighting does not add up to 100%

PAGE 10

. Comment8 | = Analysis
Which is best: 4 or 1?

PAGE 11

, Comment9 | = Analysis

The list of weightings do not match those earlier

@ Comment10 | :E SkilsProf P
Sensitivity Analysis

@ Comment11 | & Skils Prof P
Missing comma.

PAGE 12

PAGE 13

PAGE 14

@ Comment12 | :E SkilsProf P

operational



RUBRIC: BACHELOR'S ASSESSMENT CRITERIA

RES-INF LIT Satisfactory
40-49%

Research-informed Literature. Extent of research and/or own reading, selection of credible sources,
application of appropriate referencing conventions

OUTRIGHT FAIL 0-  Little or no evidence of reading. Views and findings unsupported and non-
29% authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor evidence of reading and/or of reliance on inappropriate sources, and/or
30-39% indiscriminate use of sources. Referencing conventions used inconsistently.

SATISFACTORY 40- References to a limited range of mostly relevant sources. Some omissions and minor
49% errors. Referencing conventions evident though not always applied consistently.

GOOD 50-59% Inclusion of a range of research-informed literature, including sources retrieved
independently. Referencing conventions mostly consistently applied.

VERY GOOD 60-69% Inclusion of a wide range of research-informed literature, including sources retrieved
independently. Selection of relevant and credible sources. Very good use of
referencing conventions, consistently applied.

EXCELLENT 70-79% A comprehensive range of research informed literature embedded in the work.
Excellent selection of relevant and credible sources. High-level referencing skKills,
consistently applied.

EXCEPTIONAL 80-  Outstanding knowledge of research-informed literature embedded in the work.
100% Outstanding selection of relevant and credible sources. High-level referencing skills
consistently and professionally applied.

SCALE 8

K & U SUBJECT Good 50-59%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0-  Major gaps in knowledge and understanding of material at this level. Substantial
29% inaccuracies.

UNSATISFACTORY  Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
30-39%

SATISFACTORY 40- Evidence of basic knowledge and understanding of the relevant concepts and
49% underlying principles.

GOOD 50-59% Knowledge is accurate with a good understanding of the field of study.

VERY GOOD 60-69% Knowledge is extensive. Exhibits understanding of the breadth and depth of
established views.

EXCELLENT 70-79% Excellent knowledge and understanding of the main concepts and key theories. Clear



EXCEPTIONAL 80-
100%

SCALE 8

ANALYSIS

awareness of challenges to established views and the limitations of the knowledge
base.

Highly detailed knowledge and understanding of the main theories/concepts, and a
critical awareness of the ambiguities and limitations of knowledge.

Unsatisfactory
30-39%

Analysis. Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection;
organisation of ideas and evidence.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-

49%

GOOD 50-59%

VERY GOOD 60-69%

EXCELLENT 70-79%

EXCEPTIONAL 80-

100%

SCALE 8

PRAC APP&DEPL

Unsubstantiated generalisations, made without use of any credible evidence. Lack of
logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse,
synthesise or evaluate.

Some evidence of analytical intellectual skills, but for the most part descriptive.
Ideas/findings sometimes illogical and contradictory. Generalised statements made
with scant evidence. Conclusions lack relevance.

Evidence of some logical, analytical thinking and some attempts to synthesise, albeit
with some weaknesses. Some evidence to support findings/ views, but evidence not
consistently interpreted. Some relevant conclusions and recommendations, where
relevant.

Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or
abstract data and situations without guidance. An emerging awareness of different
stances and ability to use evidence to support the argument. Valid conclusions and
recommendations, where relevant.

Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and
sustain persuasive arguments, and to review the reliability, validity & significance of
evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.

Thoroughly logical work, supported by evaluated evidence. High quality analysis,
developed independently or through effective collaboration. Ability to investigate
contradictory information and identify reasons for contradictions. Strong, persuasive,
conclusions, justifiable recommendations.

Exceptional work; judiciously selected and evaluated evidence. Very high quality
analysis, developed independently or through effective collaboration. Ability to
investigate contradictory information and identify reasons for contradictions. Highly
persuasive conclusions.

Practical Application and Deployment. Effective deployment of appropriate methods, materials, tools and



techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or
contexts; formulation of innovative and creative solutions to solve problems.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

Limited or no use of methods, materials, tools and/or techniques. Little or no
appreciation of the context of the application.

Rudimentary application of methods, materials, tools and/or techniques but without
consideration and competence. Flawed appreciation of the context of the application.

An adequate awareness and mostly appropriate application of well established
methods, materials, tools and/or techniques. Basic appreciation of the context of the
application.

A good and appropriate application of standard methods, materials, tools and/or
techniques. Good appreciation of the context of the application, with some use of
examples, where relevant.

VERY GOOD 60-69% A very good application of a range of methods, materials, tools and/or techniques.

EXCELLENT 70-79%

EXCEPTIONAL 80-
100%

SCALE 8

SKILLS PROF P

Very good consideration of the context of the application, with perceptive use of
examples, where relevant. Evidence of some innovation and creativity.

An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant
examples. Application and deployment extend beyond established conventions.
Innovation and creativity evident throughout.

Outstanding levels of application and deployment skills. Assimilation and development
of cutting edge processes and techniques.

Satisfactory
40-49%

Skills for Professional Practice . Demonstrates attributes expected in professional practice including:
individual initiative and collaborative working; deployment of appropriate media to communicate (including
written and oral); clarity and effectiveness in presentation and organisation.

OUTRIGHT FAIL 0-
29%

UNSATISFACTORY
30-39%
SATISFACTORY 40-
49%

GOOD 50-59%

Communication media is inappropriate or misapplied. Little or no evidence of
autonomy in the completion of tasks. Work is poorly structured and/or largely
incoherent.

Media is poorly designed and/or not suitable for the audience. Poor independent or
collaborative initiative. Work lacks structure, organisation, and/or coherence.

Can communicate in a suitable format but with some room for improvement. Can work
as part of a team, but with limited involvement in group activities. Work lacks
coherence in places and could be better structured.

Can communicate effectively in a suitable format, but may have minor errors. Can
work effectively as part of a team, with clear contribution to group activities. Mostly
coherent work and is in a suitable structure.



VERY GOOD 60-69% Can communicate well, confidently and consistently in a suitable format. Can work
very well as part of a team, with very good contribution to group activities. Work is
coherent and fluent and is well structured and organised.

EXCELLENT 70-79% Can communicate professionally and, confidently in a suitable format. Can work
professionally within a team, showing leadership skills as appropriate, managing
conflict and meeting obligations. Work is coherent, very fluent and is presented
professionally.

EXCEPTIONAL 80-  Can communicate with an exceptionally high level of professionalism. Can work
100% exceptionally well and professionally within a team, showing advanced leadership
skills. Work is exceptionally coherent, very fluent and is presented professionally.

SCALE 8
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