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Statistical methods Is something that is commonly used in Motorsports. It is used to help make research easier and to gather information about vehicles, tracks etc. In this report I 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 research data. Mathematical formulas Is used quite frequently in motorsports, it’s mostly used to measure the lap times and vehicle performance such as BHP and top speed etc. I will be discussing statistical methods mostly in the world of Formula 1 as I 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. “Mathematics and mathematicians are increasing the speed and quality of human decision-making across several sports, 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[image: ].  
This Table shows the statistics of a Formula 1 race back in 2013, it Shows the data of the result of the race by showing their best 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
The whole 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 Crew must 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. 
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Pos  No  Driver Team Laps  TimelRetired  Grid  Pts
1 7 Kimi Raikkonen Lotus-Renault 58 13003225 7 2
2 3 Femando Alonso Ferrari 58 +12.4 secs 5 18
3 1 Sebastian Vettel Red Bull Racing-Renault 58 4223 secs 1 15
4 4 Felipe Massa Ferrari 58 +335 secs a 12
5 10 Lewis Hamiton Mercedes 58 +45.5 secs 3 10
3 2 Mark Webber Red Bull Racing-Renault 58 +46.8 secs 2 8
7 15 Adrian Sutil Force India-Mercedes 58 +65.0 secs 12 6
8 14 Paul diResta Force India-Mercedes 58 +68.4 secs 9 4
9 5 Jenson Button McLaren-Mercedes 58 +816 secs 0 2
10 8  Romain Grosjean Lotus-Renault 58 +B27 secs 8 1
1 6 SergioPerez McLaren-Mercedes 58 +833 secs 15

12 18 JeanEric Vergne STR-Ferrari 58 +83.8 secs 13

13 12 Esteban Gutierez Sauber-Ferrari 57 + Lap 18

14 17 ValtteriBottas iams-Renault 57 + Lap 16

15 22 Jules Bianchi Marussia-Cosworth 57 + Lap 19

6 20 Caterham-Renault 56 +2 Laps 2
73 Marussia-Cosworth 56 +2 Laps 2

18 21 GiedovanderGarde  Caterham-Renault 56 +2 Laps 2

Ret 19 Daniel Ricciardo STR-Ferrari 39 Exhaust 1

Ret 9 NicoRosberg Mercedes 2 Electrical 3

Ret 16 Pastor Maldonado Williams-Renault 2 Spin 17

Ret 11 Nico Hulkenberg Sauber-Ferrari 0 Fuel System 11

Note - Pic failed to meet 107% requirement. Raced at stewards’ discretion.




