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Introduction.
Within the motorsport and automotive industries, the use of statistics is very noticeable. Statistics are a vital tool that engineers, drivers and management staff will have to use, working in these industries. Statistics provide an answer to a question using a mathematical equation to suit. This report will explain how statistics are used within the supply chain and will provide some examples of where these statistical methods are applied. The meaning of the supply chain is simple “The sequence of processes involved in the production and distribution of a commodity.” (Oxford University Press , 2018)
This report will investigate the supply chain predominantly within the automotive industry rather than the motorsport industry.




















Overview of statistical data used within the automotive supply chain including raw material analysis
Often used by management, engineers and other staff members, statistics can provide answers for solutions within the supply chain. A prime example of this is the raw materials that are used within the production line of an automotive firm. Averages prices of raw materials are constantly being monitored. This is to ensure that the price doesn’t spike, resulting in the overall final product, (in this case a car) having to be more expensive. Statistical methods such as mean, median and mode can be used extensively this is to find an average price of the raw materials. Within the automotive industry larger companies, such as the Volkswagen Group, all compete to see who can produce the most cars throughout a certain period, much alike businesses comparing sales of goods over certain quarters of the year.

Data within stock levels.
One of the main challenges automotive and motorsport companies must face is the storage and maintenance of components, often referred to as stock. This stock can be anything from engine parts to wheels and brakes. Statistics must be used to ensure the correct number of parts are available at any one time. Failing to have the correct amount of stock could cost the automotive company a vast amount of money, reducing overall profits and could ruin a motorsport team’s chances of racing/winning.

Types of data acquired within the automotive supply chain
As stated before, various data is constantly being measured to ensure that the operation of the production line is running accordingly. There are two types of data that can be used, these being quantitative data and qualitative data. Quantitative data is data that can be numerically answered, for example, five answers taken from a questionnaire on a production line about a certain car.  (1, 3, 2, 2, 4) this shows a numerical answer for a worded question, (Example question being- Rate the car’s interior fitting stages from 1-5). Qualitative data is the data that is accumulated via worded answer (for example; simple yes or no questions, or worded answers for questions such as How do you think you performed over a certain set of times?” And answered with a very good, satisfactory, bad etc..) These worded answers are often put into a numerical value, for instance, answering no could result in a numerical score of 1, and answering yes, could result in a numerical score of 2. These numerical scores could be tallied up and an average number could be found using the mean, median and mode statistical method. This sort of information is paramount to larger companies within the industry as it provides important analytics to the staff within managerial roles. 



Discrete and continuous data within the automotive supply chain
Discrete and continuous data can be used to provide a statistical answer to a question asked. According to Dawn Willoughby “Discrete data can only take a finite number of possible numeric values.” And “Continuous data can take any numerical value within a specific range”. (Willoughby, 2015) This can be applied to the automotive and motorsport industry. An example for discrete data within the automotive and motorsport supply chain is the total amount of cars produced over a set amount of time. This is because there will be a total amount made and it won’t be within a range. On the other hand, a prime example of continuous data question, that could be used within the motorsport and automotive supply chain, is the amount of time it takes to attach components to a vehicle on the production line. This is a good example because this doesn’t have a definitive set time to complete the task (e.g. 30-40 seconds for part A, 10-20 seconds for part B).  

Where statistics can be used within the production line.
Decisions are made from statistical analysis throughout the various stages of the automotive production line. One stage of the production line that uses statistical analysis vigorously is at the final stage of the production line, commonly known within the manufacturing industry as the quality control stage. Automotive vehicles at this stage are thoroughly scrutinized to ensure safety and quality standards are met. Within this stage most parts must abide to a set tolerance. The meaning of tolerance within the engineering and manufacturing industry is “An allowable amount of variation of a specified quantity, especially in the dimensions of a machine or part.” (Oxford Living Dictionaries, 2018) 
Information is often noted at this stage. This information provides the most accurate results, as the final product is now complete. Information from these results taken from the quality control stages are often calculated to provide an average variation in the final product. For example, the quality control inspector, inspects 3 cars for spacing between panel A and panel B, the tolerance between panel A and Panel B should be between the range of 1 and 1.25 millimetres. If the cars results are 1.06mm, 1.12mm and 1.20mm, using the statistical method of calculating a mean, the company can find the average panel spacing between panel A and panel B (within this example the equation would be 1.06+1.12+1.20=3.38 3.38/3=1.126; The mean average of the panel spacing between panel A and panel B is 1.126mm)








How statistical methods can be applied to the delivery stage of the supply chain including exporting. 
Delivery of goods or a service is the most vital part of any business or organisation. The automotive industry is a prime example of this. Automotive manufacturing companies work alongside logistical companies to allow for vehicles to be delivered, not just to the United Kingdom, but sometimes other areas of the globe. Statistical analysis for loads is very important to the logistical company within the supply chain. Statistics provide a numerical answer to many solutions as previously stated. An example of where statistics and logistics amalgamate is the transportation of the finished product using a sea vessel. Companies such as Norwegian Car Carriers (NOCC) transport vast amounts of export/imported vehicles. Statistics allow these transportation companies to negotiate a reasonable price for their services. (E.g. The NOCC’s ship Liberty passion can carry 6,500 vehicles. (NOCC, 2018) NOCC would calculate an average (mean) price depending on how many vehicles are being exported by a certain automotive company.)
Automotive companies use statistics from exported cars as a marketing tool. For example, German automotive companies accumulated a total export market share of 21.8% globally. (World's Top Exports, 2017). This shows that statistical analysis has been conducted to work out market shares of various countries exporting vehicles to different parts of the world. 

How statistics can be used to provide an evaluation on the success or failure of an automotive companies supply chain strategy. 
Companies within the automotive industry often use statistics to analyse various parts of their supply chain. This allows for the company to consider if their production line was a success or a failure. In addition to this, the automotive industry focuses heavily on sales. If the production line and logistical elements of the supply chain was successful but the sales were low, statistical analysis can provide in-depth information on where faults may lie within the supply chain, allowing for the automotive company to take another approach on the situation in question. 









Presentation of statistical information used within the motorsport supply chain. 
[image: Image result for automotive production line graphs]The presentation of the information gathered using statistics can be sorted into various graphical formats, an example being graphs or tables. Below shows an example chart that uses statistics gathered from an automotive production line.



 


 






Figure 1- Typical chart showing production rates between the years of 1964 and 1973. (Peter Shaman (wiki), 2017)
The chart above is a graphical representation of the production levels of the Ford Mustang, between the dates of 1964 and 1973. Data, much alike figure one above, provides automotive manufactures with a better understanding of various elements within the supply chain. Automotive manufactures can then make judgements according to the information taken.





Conclusion.
[bookmark: _GoBack]To conclude, this report has discussed various statistical methods that are applied at multiple parts of the supply chain within the automotive and motorsport industry, for instance at the quality control stage of the production line. This report has covered various types of information that can be gathered, including the difference between continuous and discrete data, along with quantitative and qualitative data sorts. 
As an overview, the purpose of statistics within the automotive industry is very clear as shown in the various points and examples made within this report, this is providing that the origin of the information is reliable. 




















References used throughout this report 
NOCC, 2018. Fleet. [Online] 
Available at: http://www.nocc.com/s.cfm/3/Fleet
[Accessed 28 01 2018].
Oxford Living Dictionaries, 2018. Tolerance. [Online] 
Available at: https://en.oxforddictionaries.com/definition/tolerance
[Accessed 28 1 2018].
Oxford University Press , 2018. Dictionary- Supply Chain. [Online] 
Available at: https://en.oxforddictionaries.com/definition/supply_chain
[Accessed 19 01 2018].
Peter Shaman (wiki), 2017. Mustang production Graphical interpretation. [Online] 
Available at: https://en.wikipedia.org/wiki/Ford_Mustang_(first_generation)#/media/File:1964-1973_graph.png
[Accessed 28 01 2018].
Willoughby, D., 2015. Buisness Statistics. 1st Edition ed. Glasgow: Wiley.
world's top Exports , 2017. Car exports by country. [Online] 
Available at: http://www.worldstopexports.com/car-exports-country/
[Accessed 28 01 2018].


image1.png
Units:

800,000

600,000

400,000

200,000

1964-1973 Mustang production chart

12538

1asle7s,

12

Joos 134

1964 1965

1966 1967 1968 1969
Year

1970

1971

1972

1973





