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Introduction 
In 2016, £15.8 billion was contributed to the UK economy, by the motor vehicle manufacturing industry, in which it employed 155,000 people in the UK during 2015. Of the 1.8 million cars produced in 2016 by the UK 78% were exported. Not only this but in 2016, 2.7 million new cars were registered, reaching an all-time high (House of Commons Library, 2017). With these figure in mind, there is a need for the use of statistics to predict future supply and demand trends.
The trade of businesses has been greatly influenced by the development of efficient and fast supply chains. These developments have been made to enhance delivery of supplies with quality standards and reasonable price, while adapting to the demands of the customer. Statistics are required to analyses all possible data and thus allowing firms and organisations, including those in the automotive industry, to forecast future trade states. These predictive scenarios allow for the organization of products and services and associated tasks (inventories list, warehouse storage etc). Various supply chain management (SCM) models have been used to develop these forecast scenarios.
Big data analytics have been used in a variety of business operations such as marketing or manufacturing, however, with regards to supply change management implementing big data analytics has been slow. This is not to imply that statistics and performance indicators haven’t been used by the automotive industry, however they have been rather slow with the used of real time analytics of huge, rapidly evolving datasets. It’s important to note that supply chain management can be affected by a variety of factors such as material availability and conditions that may affect deliveries.
Advancement in computing power and flexibility of data management software has enabled a widespread employment of transactional tools such as Enterprise Resource Planning (ERP), Material Requirement Planning (MRP) or Distribution Resource Planning (DRP). All of these tools offer transactional databases that would allow the integration of various supply chain (SC) activities. The essay will look at some statistical models and how they could be possibly used to improve the supply chain (Fernando et al., 2005).
Factors to Consider for Supply Chain
Availability of Finance and Dealership Network
The future developmental of dealerships in order to gain customers from a variety of geographical areas as well as financing options (such as leasing) will also affect supply chain from parts to number of vehicles needed to be produced. 
Technological Advancement
Development of technology leads to the production of new cars, such as Tesla and its autopilot technology. Such advancements may easily cause a high rise in consumer demand, in which the various supply chains will need to be taken into account, as attention to the latest model increases. Not only this but specialised cars, such as armoured cars, for those in high authoritative positions may require the latest model at a moment notice, in which the companies supply chain must taken into account for.


Automotive Pricing
Supply chain can also be affected by pricing of a vehicle. Profits margins will be affected if there is a lack of units to supply for sales, so the number of units needed will have to be calculated based on socio-economic factors and geographical location. Not only this, price wars also need to be taken into account. For instance, the automotive industry is an oligopoly market, thus should one company decide to decrease the price of its vehicles, then other companies will have to follow suit in order to maintain profits – but these price wars will also affect consumer demand which will also affect the supply chain. One could argue that in order to address this price war, one should aim for market equilibrium (where the line of demand and the line of supply intersect), in which demand of product equals supply of product, allowing for the achievement of maximum profit possible. 
Cost of Production
Production costs will also play a role in the supply chain, such as raw material, cost of labour, and machinery (even more if it must be a custom-built piece of equipment). In reality, production costs are the main factors that determine how the supply chain will run. Should the cost of raw materials (like that of steel, rubber, ceramics) rise, then this in turn will increase production cost causing a decrease in turnover. 
Statistical Models for Supply Chain
The use of statistical models such as Exponentially Weighted Moving Average (EWMA) forecasting model and the Minimum Mean Square Error (MMSE) forecasting models, which are commonly used to reduce bullwhip effect in the supply chain. The bullwhip effect is the unexpected distortion of the supply chain caused by repetitive variation of demand over time. The unplanned demand from the retailor oscillates back to the distributors and the supplier. This is a problem because it can have a negative effective on business performance, such as inventory disruptions, quality control problems, diminished customer service and increased cost of material and manpower. The bullwhip effect is caused by price fluctuations and sales promotions, order batching, shortage gaining, and demand forecast inaccuracies.  
Price fluctuations and sales promotions: Customers buying large quantities and stocking up (or in the case of automotive industry, stocking up on parts and car accessories (e.g. fluids)), this in turn, does not reflect consumer buying pattern or product consumption. Order batching: Placing orders in large batches to avoid cost of processing orders more frequently or to avoid transportation costs for less than full load orders. Shortage gaining, and demand forecast inaccuracies: If product demand exceeds supply manufactures ration products, while customers exaggerate the orders to counteract the rationing. Eventually orders will disappear, and cancellations will pour in making it impossible for the manufacturer to determine the real demand for its product. These factors can be combated by implementing everyday low prices, frequent orderings in small batches, creating forecasts on sales history and by information sharing these histories.
Exponentially Weighted Moving Average (EWMA)
EWMA is where data has a different weight is assigned to the data at different positions. The weighted average has multiplying factors. In this way, the automotive supplier could easily use daily takings for a pervious year then looking at the moving average and by applying the suitable equation, it would be easier to see at what points of the year is the busiest (Investopedia). 

Principal Components Analysis (PCA)
This is a statistical model that is used to a reduce a large set of variables into a more smaller set of variables while still containing important information. This model looks for all possible correlated variables from a large dataset and forms them into small groups of uncorrelated variables which are referred to as principal components. By analysing these small component groups specific variables that affect supply in the automotive industry can be looked for e.g. are there certain factors that demand supply – season (e.g. winter tyres), political legislation (for instance, upcoming regulations with MOT in which cars should have EGR and DPF – if these have been removed to modify a vehicle then these new MOT regulations may cause a demand in these parts), or even common faults (e.g. the BMW N54 engine has problems with leaky fuel injections, turbo charger failure, among other things (BMW N54 Tuners)). 
Conclusion
The supply chain involves a system of various establishments, people, information and resources, all of which play a role in moving a product (or service) in the automotive industry from supplier to consumer. More specifically, activities of the supply chain include the conversion of raw materials into a completed product that is then delivered to the consumer. 
The demand and supply of a product is in relationship to the price it is offered at, as well as the quantity available post manufacture. The increase in price may cause a decrease in product demand.  However, elasticity can be used to determine the quantity of product is needed when a change occurs somewhere along the supply change (economic, environmental etc). The greater the quantity change, the greater the elasticity of the product. In reality, by looking at the numerous factors that affect the supply and demand of the automotive industry, it can be concluded that a decrease or increase in this industry may be due to the accumulation of a variety of factors which, together, may directly affect the economics of the automotive industry. 
Using statistical methods, and in order to determine which factors may play a role in the future with regards to the supply chain, as well as reducing the impact of the bullwhip effect. Not only this but statistical methods may also allow for the following to occur:
· Ensure a reliable and predictable supply (in relation to production and delivery of product).
· Adopting a demand-driven business model which is related to the insights of real-time demands.
· Building a supply chain that is flexible and adaptive.
· Optimize the activities related to the product such as designs, manufacturing, sustainability and management of the supply – all of which will help with increased innovation and profit.
· Aligning the goals of the business with that of the supply chain by assimilating the developments of sales and operations with the business plans of the corporation. 
The combination of the above and the suggestions for reducing the bullwhip effect and statistical modelling may give a corporate entity or all parties involved in the supply chain a better advantage and understanding of supply and demand while increasing profit margins. But in reality, when analysing all of this, it would seem the most simplest and easiest thing to do would be to have better and improved communication (methods/patterns) between all parties involved.
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