Introduction
Statistical analysis is vital in formula 1, it is used in the running of the business of formula 1 and the engineering of the cars. Since liberty media took over formula 1 in 2017; they have heavily invested in collecting data. This data is fan feedback and the demographic of fans, this helps them improve the customer experience at races. From the perspective of a track, knowing the attendance allows them to increase their seating capacity to meet demands. Likewise, formula 1 collect the data of how many people watch the race on television. This allows them to charge broadcasting companies the correct amount according to the viewing figures. Furthermore, the analysis of their demographic allows the marketing campaigns to be developed targeting specific audiences, therefore making them more successful. It is also used to develop pitstop strategies. Data analysis of tyres show the team which is faster, AI performs statistical analysis to predict races and help to build strategies.  Additionally, statistical analysis is used to improve performance of pit crews. Collecting biometric data of the pit crew means it can be analysed, and a training programme can be developed thus making the pitstop quicker. This technology is also in the drivers gloves to measure vital signs after a crash, which allows the paramedics to monitor their condition during the rescue operation.   
Liberty media’s mission is to encourage more people into formula 1. As part of their research they surveyed attendees of the races to understand what could be improved (Walker,2018) “Between last year's Austrian Grand Prix and the end of the 2017 season, 18,000 racegoers opted in to post-event surveys on their F1 experience.” The data is then analysed to see what can be developed to create a better customer experience, this can be facilitated. For example, if they put more accessible toilets and ramps it is likely they will have more disabled customers which results in more ticket sales. 
 
Formula 1 monitor the demographic of their audience to analyse which group of people to target. (Baldwin, 2019) “Formula One said the fan base had grown by three million to 506 million, with 205 million under the age of 35. Almost two thirds were 45 or younger.” By collecting this data, it allows a successful marketing campaign. For example, the majority of the fan base is under 35 meaning they are likely to consume advertising through social media, this information can be used to develop marketing strategies.

During the race, engineers use statistics to monitor the activity of the car’s components and discover problems that may affect the cars performance, then inform the driver. (Phillips, 2018) “With over 200 sensors, engineers can monitor components such as tire pressure, wheel speeds, engine information, and aero loads.”  This helps the engineer inform the driver which engine mode he can use and which driving style is best depending on temperatures. Furthermore, it can flag up any reliability issues with the wings or tyres which could affect the balance of the car or cause a retirement. 
Formula 1 teams use statistical analysis of their rival’s lap times and the time lost in a pit to make a decision on when to pit. (Misal,2018) “AI, by giving it a plethora of data can study and predict accurately what time is the best for the driver to stop at the pit to change the tires” Teams have an interest to study this because pit stops are a crucial part of the race. If the wrong decision is made it can result in a loss of pace due to tyre wear or coming out behind slower cars.
In Formula 1 there are different compounds of tyres available. They use statistics from tests to determine which is faster and the wear rate of different compounds (Nobel, 2019) “Pirelli has brought all five compounds to testing, with the C1 (the hardest) estimated to be 0.8-1.0s slower than the C2.” This data can be used to build race strategies. For example, the softer compound tyres are faster, however have a shorter lifespan than the harder alternative which determines their pitstop strategy.


Formula 1 collect the viewing figures of every race to analyse whether they are increasing or decreasing. (Baldwin,2018) “Monaco, however, showed a 10 per cent rise to 110m viewers.” This is crucial information to monitor how the sport is developing and whether the marketing strategy is working. They can use this data to get sponsorship from advertising companies around the racetrack, if the viewing figures are high it means they can get more sponsors, thus more revenue is created.
Teams try to reduce time wherever possible, pitstops are an important part of the race where time can be lost or gained. One team collected data of their pit crews biometrics (Wooden,2020) “pit crew workers at the Williams* team were kitted out with biometric sensors measuring heart rate variability, recovery times, breathing rate and estimated core temperature” This allowed sport scientists to analyse the data and produce a training programme to help the pit crew achieve the fastest  possible pitstop.
Moreover, the FIA has stated that every driver must wear biometric glasses for safety. (FIA,2018) “the moment a driver has an incident the trackside medical team will receive physiological readings and biometrics.” This use of data allows paramedics to monitor the driver’s condition in the result of a crash. Which means they can assess how to help the driver with the status of his condition.
 
Data is also used in testing and analysing the safety of formula 1 cars. (Scarborough,2013) “These tests check the strength and integrity of the tub with, for example, a nine-tonne vertical force placed on the roll hoop with no more than 25mm of deformation allowed.” They use the data collected from the predicted speed of the car and recreate the forces experienced. This makes sure the car can withstand the forces put on in an accident, minimizing the driver’s injuries.
From the perspective of a motorsport venue it is important to use statistics to see where you are keeping up with the demands of the sport.  The audience for formula 1 has been rising which means circuits need to improve seating capacity.(Parkes,2016) "Silverstone plans to increase its seating capacity by a further 25,000” By using statistics to measure the audience of formula 1, it allows track providers to invest in increasing their capacity to meet demands thus making more profit.
Formula 1 has collected data to calculate their carbon emissions to find out how they can make reductions. (Edmendson,2019)“F1 calculated its total carbon emissions at 256,551 tonnes (not including fans' transport to races). Forty-five percent of that figure came from the logistics of shifting freight around the world” This information allows them to discover which activities are the most polluting, and look into solutions to reduce the emissions.
Data is important in logistics because it is needed to calculate how much freight and the time needed for it to be transported. (Hughes,2018) “teams had to truck everything 1,000 miles across Europe from Spielberg, Austria to Silverstone, U.K. in just three days, including setup and breakdown time.” This data is detailed with information such as location, route, and time of delivery. Without this formula 1 teams couldn’t manage to transport and setup in the short turn around between races. 
Formula 1 teams use a large amount of data including precise weather forecasting. (West, 2018) “The Weather Company is providing comprehensive weather data to help Aston Martin Red Bull Racing gain a critical advantage over their competition.” They want this information so they can work on the setup of the car, which is achieved by simulating the racetrack and weather, and working on the balance of the car. This data assists in making crucial decisions on pitstops. For example, if the car is put on wet tyres too early it can cause a time loss because they are getting too hot on the dry track. Likewise, slick tyres on a wet track can result in aquaplaning which means the car loses time.
conclusion 
To summarise, statistics in formula 1 is critical in supporting the engineering, business, and safety of motorsport. Data analysis helps the business of the sport improve the customer experience, thus attracting a bigger audience. It can also assist in developing marketing strategies because collecting audience demographic data means you can target them specifically, which makes the campaigns more successful. Moreover, knowing how many people watch the race allows track providers to invest in increasing the seating capacity, allowing more people to attend the race which in turn makes their profit margins higher. Furthermore, engineers use data to analyse the performance of each component of the car to see if it is working correctly. They also use statistics to calculate the best pitstop strategy by comparing lap times of other cars, so they don’t get stuck in traffic. Weather can also affect race strategy; they use detailed weather forecasting to choose when to pit and how to setup the car. Lastly, safety is important to formula 1 and they use data to aid them to develop their safety rules. Data is gathered about the speed and forces the car will experience and is put into a crash test to determine whether it will protect the driver enough.
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