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Statistical methods in Motorsports (Formula 1 pit stop)

Statistical methods Is ing that is commonly used in Motorsports. It is used to help make research easier
and to gforma S out vehicles, tracks etc. In this report | will explain and discuss why statistical
methods are Important and so beneficial to the Motorsports industry.

Statistical methods are mathematical formulas, models, techniques that are used in statistical analysis of
researclazell Mathematical formulas Is used quite frequently in motorsports, it's mostly used tc Saklure the
lap times and vehicle performance such as BHP and top speed etc. | will be discussing statistical methods
mostly in the world of Formula 1 as | think it is the most appropriate and most useful motorsport to talk about.
Maths is a huge part of Formula 1, they might seem like 2 completely different subjects to be talking about,
but maths is a really important element in Formula 1. “Mataggaatics and mathematicians are increasing the
speed and quality of human decision-making across seve .[% & rts, but the most obvious example is Formula
One racing. On race day, it's all about numbers. Engineers will perform hundreds of calculations to formulate
the best race strategy based on variables such as tyre pressure and tread; fuel load.; race and lap distance; car
and driver weight. Before taking to the track, the driver, car and fuel load must be a minimum of 702 kilograms
—with cars losing on average 2.5 kilograms in fuel each lap. How the fuelling and weight strategy is managed
can be the difference between winning and losing”. This evidence shows some examples where maths come
into use in formula 1, and it shows why it’s so useful to formula 1 to gather new research and data.
Mathematical formulas in formula 1 is made to find every piece of information from the vehicle itself and to
gather information about lap times as well. All the information that is given through maths to the formula 1
race teams can be vital as it shows to them where they need to improve and what they need to change to
make their vehicle perform better.” A small light driver is easier to package into the car, weight is not as
Important as height because many classes include the weight of the driver. Height is more important to fit into
the cars, more importantly drivers must be fit in order to perform at their best through a long race”. This
evidence shows that Maths is used to give additional information on Formula 1 drivers as well, it is used to find
out what is the best height and weight a Formula 1 driver should be to participate in a race. Maths in Formula
1 is helping the teams find out about the strengths and weaknesses about the vehicles, tracks and drivers. It
also helps develop the technology within motorsports as maths shows how much fuel each formula 1 car uses
as they go around the track. This improves technology as it helps them find out how they can make their car

more fuel efficient and appropriate ===~

This Table - the statistics of a Formula 1 race back in 2013, it Shows the data of the result of the race by
showing thell UESt lap times and their pole position and by how many seconds/minutes they were behind and
in front of each other. This is just a small brief of 1 of the things maths is used for in formula 1. Maths like this
is mostly considered as the basic sort of maths Formula 1 use to find out their best lap times as it makes it
easier for them to know who simply won, but Formula 1 teams such as Red bull, Mclaren, Ferrari etc go into
more detail with maths as they use it to find out the top speed of their teams car and how many horsepower
they can fully get out of the car. This Information is mostly confidential as the teams don’t want to share their
information and data with other people. “Medium speed tracks require the teams to compromise on the set
up of the cars. They need the car to be fast on the straights but also fast on the corners too! These would
usually be two different set ups! The compromise is between downforce and drag. Downforce would allow
extra speed on the corner Downforce also causes drag which slows the car down on the straights. These tracks
require the cars to have medium wings and medium angles to airflow. A set up which can cut tenths of a
second off the cars time can sometimes make all the difference to the race outcome on a medium speed




track”. This evidence shows that different race tracks in Formula 1 requires different sort of math towards the
cars and the drivers. Formula 1 races are all in different categories such as hard, medium and easy. This helps
shows the teams which race tracks have the tightest corners and longest circuit etc. Formula 1 teams how to
use the information they gather with maths to find out what sort of car will be appropriate to the track the car
will be racing on. This can turn out to be tricky as not always the fastest car wins the race, it can sometimes
depend on how well the car can handle around tight corners and how much fuel they can use at high speeds at
once. It's a setup which can cut tenths of a second off the cars time and that's can make a whole different
outcome to a race.

Formula 1 use a lot of different techniques compared to other motorsport events such as rally. Formula 1 cars
are unique and can only be used on race tracks. There are 6 main techniques Formula 1 race teams do to try
and keep on top of any other teams.

1) Preparation before the stop is key

Tle crew discuss and clarify their targets the night before the race.

A few laps before the car pits the crew receive warning and get into the right mindset.
The Cre be ready and quick in making changes to the vehicle.

2) Use precise locations for everything

The car drives in and stops in a precisely marked position. This ensures it is jacked straight up with no time lost
adjusting positions.

3) Follow a standardised procedure

These exist for all common scenarios; wheel change, nose cone replacement, punctures, cleaning rubbish from
the air intakes and adjusting the wings to alter downforce.

On race day there is no tinkering with the procedure. Trying different methods and tooling only takes place in
controlled sessions back at the factory.

4) Practise, practise, practise

The crew practise their set procedures as a team and individuals practise specific skills. The crew on the high-
speed air guns practise getting on the nut first time. The jack men practise clean lifts. The drivers practise
stopping exactly on the marks.

5) Adapt the equipment

The most frequently damaged parts are designed with quick changeovers is mind. On the nose cone a quick
release catch is used instead of multiple sets of time-consuming bolts.

The front and rear jacks have quick release levers as no powered device can be used. The front jack also has a
swivel feature that enables the jack man to move out of the way quicker, speeding up car release.

6) Never stop looking for waste

The length of time for F1 pit stops has changed drastically over the years. In the 1990’s, when refuelling was
still allowed, pit stops had shrunk to 7 seconds. Gone were the men appearing leisurely with wheels in their
hands and removing them with hefty belts of a hammer. This table shows how the four-step technique helped
achieve this reduction.

All those 6 techniques are like each other as they all talk about the preparation and work that is being put in
while the vehicle is at the pit stop. These scenarios are an example of the use of game theory. The area of
mathematics is involved in strategic and decisions making. It's all a juggling act involving a trading off between
different factors something computers can do much better than humans. For example, it is all well and good
finding the optimum time to come in and change your tyres, but if you re-join the track stuck behind several




slower cars then you’ll have to waste time finding space to overtake them. The computer models could reveal
that waiting another lap, whilst slowing you down a bit due to further tyre wear, could bring you out of the pit
lane free to motor on your shiny new tyres, more than making up for the delay of the extra lap. Maths gives
the team an extra edge to try and be quicker than other teams.

Maths might seem irrelevant to Formula 1, but it really isn't. Infact it makes Formula 1 a much more exciting
sport to watch and experience, maths and technology has really improved Formula 1 and other motorsport
over the last 10 years as it gives people more information and better ways on how to improve the vehicles

tracks and even the drivers. With Formula 1 already being a worldwide popular sports, things are looking up as
technology is only going to get better and mathematical formulas is going to be even more useful.

Neil Martin, May 2014, how mathematics can make a difference in Formula 1, UK, www.southampton.ac.uk

Cranfield University, 2011, School Science formula 1, UK, resources.schoolscience.co.uk

Unknown, 2016, Teams fastest laps Formula 1 statistics, UK, www.4mulal.ro

Unknown, F1 strategy and pit stops, UK, www.mathscareers.org.uk
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FINAL GRADE

/100

GENERAL COMMENTS

Instructor

Despite | have marked your report with a pass mark
you should have to improve your assignment
development, academic writing and referencing. The
content is very unclear lacking a structure, and a
focused. You are writing different things out of
context.
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, Comment 1

Statistics can not be defined as being "something" - The most appropriate word is "discipline"

Comment 2

gather/ collect and analyse

Comment 3

This description is much better

Comment 4

Comment 5

Reference is needed

Comment 6

the figure is not visible
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Comment 7

but you should avoid repetition of "statistical"

you have to use numbers for the tables and figures
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, Comment 8

Please explain how data and statistics are used

’ Comment 9

The techniques and methods are not clear at all
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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 Satisfactory
40-49%

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

EXCEPTIONAL 80-  Highly detailed knowledge and understanding of the main theories/concepts, and a
100% critical awareness of the ambiguities and limitations of knowledge.

SCALE 8

ANALYSIS Satisfactory
40-49%

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

OUTRIGHT FAIL 0-  Unsubstantiated generalisations, made without use of any credible evidence. Lack of
29% logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse,
synthesise or evaluate.

UNSATISFACTORY  Some evidence of analytical intellectual skills, but for the most part descriptive.
30-39% Ideas/findings sometimes illogical and contradictory. Generalised statements made
with scant evidence. Conclusions lack relevance.

SATISFACTORY 40- Evidence of some logical, analytical thinking and some attempts to synthesise, albeit

49% with some weaknesses. Some evidence to support findings/ views, but evidence not
consistently interpreted. Some relevant conclusions and recommendations, where
relevant.

GOOD 50-59% 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.

VERY GOOD 60-69% 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.

EXCELLENT 70-79% 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 80-  Exceptional work; judiciously selected and evaluated evidence. Very high quality

100% analysis, developed independently or through effective collaboration. Ability to
investigate contradictory information and identify reasons for contradictions. Highly
persuasive conclusions.

SCALE 8

PRAC APP&DEPL Satisfactory
40-49%



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-  Limited or no use of methods, materials, tools and/or techniques. Little or no
29% appreciation of the context of the application.

UNSATISFACTORY  Rudimentary application of methods, materials, tools and/or techniques but without
30-39% consideration and competence. Flawed appreciation of the context of the application.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of well established

49% methods, materials, tools and/or techniques. Basic appreciation of the context of the
application.
GOOD 50-59% 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.
Very good consideration of the context of the application, with perceptive use of
examples, where relevant. Evidence of some innovation and creativity.

EXCELLENT 70-79% 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.

EXCEPTIONAL 80-  Outstanding levels of application and deployment skills. Assimilation and development
100% of cutting edge processes and techniques.

SCALE 8

SKILLS PROF P Unsatisfactory

30-39%
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 FAIL0- Communication media is inappropriate or misapplied. Little or no evidence of
29% autonomy in the completion of tasks. Work is poorly structured and/or largely
incoherent.

UNSATISFACTORY  Media is poorly designed and/or not suitable for the audience. Poor independent or
30-39% collaborative initiative. Work lacks structure, organisation, and/or coherence.

SATISFACTORY 40- Can communicate in a suitable format but with some room for improvement. Can work
49% as part of a team, but with limited involvement in group activities. Work lacks
coherence in places and could be better structured.

GOOD 50-59% 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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