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1. [bookmark: _Toc1773052][bookmark: _GoBack]Introduction

This report will look at how the decisions made within the supply chain and logistics industry, are made using different statistical methods. The report will look at the importance statistics has in the modern business world and how the data is used. Data is collected by businesses for many different reasons. However, data is ‘not of much use unless it is properly processed. Statistics is the mathematical science that collects, analyses and interprets the data’ (Willoughby, 2015). Statistics used correctly is a good way to forecast many areas of a business.  This report will imagine a company’s daily shipments over a period of four weeks as an example to demonstrate the application of statistics within the supply chain and how this impacts the logistics of shipping orders.


2. [bookmark: _Toc1773053]Methodology
The method used to compile this report will be of reading books and journals to demonstrate an understanding of statistical methods. The data, facts and numbers used in this report are fictional, they are based on a practical knowledge and good understanding of the amount of shipments daily after working within a warehouse for many years.


3. [bookmark: _Toc1773054]Analysis 
[bookmark: _Toc1773055]3.1. Understanding the Data Used
This report is based on the daily shipments from a company, the data collected could be logged on a warehouse management system (WMS) or enterprise resource planning system (ERP). ‘The WMS interfaces with an ERP to access customer orders or to feedback goods dispatched’ (Rushton, et al., 2017). When retrieving data, the WMS will be the main source of collecting the required data, however the ERP can be used if needed, regarding the shipments per day. It is far easier to collect any data by using a WMS, rather than having to count each individual shipment or logging each parcel as you would doing a survey. This type of data is classed as raw data as each day is recorded in chronological order. ‘Raw data is the data values recorded in order’ (Willoughby, 2015). After the data is pulled from the WMS this information can be used for many different variables. ‘A variable is characteristic that can have different values’ (Willoughby, 2015). These variables for this report could be how many shipments per day, how many shipments were sent with a courier, how many were sent international and there are many parameters that could be used from the data collected. The prominent nature of the data to be used would be described as quantitative data. This is described as ‘information that can be counted or measured on a numerical scale’ (Willoughby, 2015). Qualitative data is more a personal or individual which is more natured to surveys or a census rather than data collected from a database within a business.
[bookmark: _Toc1773056]3.2. How Statistics Are Applied to the Data
This report is based on data collected on how many shipments were sent per day, the sample is the shipments over a four-week period. There are many statistical processes that can be applied to the data complied depending on what variable is chosen. Statistical process control (SPC) is a method which could be used or applied to the data collected. ‘SPC is used by organizations to help improve services, prices and deliveries, SPC can be defined as an effective approach to problem solving and improving a process’ (Oakland, 2008). The implementation of this process to the data we are using in this report could be used to monitor the timing of picking and shipping orders. SPC could be used to improvements on times and look at how the process maybe more time efficient. SPC is a whole process and favours more of an industrial or production part of a supply chain. However, there are certain tools/methods that are used within the SPC which can be taken and applied to help in decision making in a warehouse setting. One of the tools that could be used is standard deviation. Standard deviation is a common method in statistics and is used as ‘a measure of dispersion and variability or even volatility’ (Spaulding, 2014). This method used on our data can help a warehouse manager to see how many parcels are shipped and forecast how many pallets or cages are needed to ship the parcels and to let the couriers know the size of vehicle is required. Standard deviation could also help forecast man power required to fulfil orders. Standard deviation is based on averages and in a business, it can be dangerous to rely on standard deviation and a sample of four weeks may give a good indicator of a normal period but may not give a good indication for a business around the Christmas period for example, unless the sample is for previous years around that period.  
Probability is another method of statistics that could be used in a warehouse setting. This method could possibly give a better indication of packages that may be shipped, for a warehouse manager around a busier period than standard deviation. Probability can be described as ‘a precise way to measure uncertainty and to be able to develop models that show how likely an outcome and how likely a variant is going to have certain value’ (Swift & Piff, 2010). Probability can be used effectively with many variants to provide an outcome that can be used to give a forecast or tangible evidence to plan for any eventuality. The probability process that may offer most relevant statistics for a company is random variables. ‘Random variables have two types continuous and discrete.’ (Swift & Piff, 2010). The discrete random variables only take some values within a range whereas continuous random variables take any value in a range. ‘Continuous random variables are based on measurement and takes on an infinite number of values or have so many values it continuous.’ (Rumsey, 2011). This type of continuous random variable can be used to measure time to pick or pack an order for example. This statistic can of course give warehouse managers a degree of forewarning when calculating times but as this probability method there is always a degree of uncertainty. 
Measure of central tendency is another form of statistical method. The definition of central tendency is ‘Identifying a typical value that represents a data set, the value is typical for it is an average calculated by mean, median or mode.’ (Willoughby, 2015). Central tendency is typically the average of a data set. All 3 calculations of course hold different weight when trying to gain information. When these separate calculations are applied to the data set of how packages are shipped in a day, they can offer differing values. Using the mode calculation may only offer a value which may not be a true indicator of packages sent, as the mode is the number that appears most frequently but may be at the lower or higher scale of the data and thus could mislead a warehouse manager. The median is the middle value of a data set, this value may provide an informative answer to a warehouse manager. With this middle number a warehouse manager may be able to apply standard deviation to help forecast. However, this method can be complicated to work out if the data set of values are even or have a very large data set. The mean of a data set is a definite average so the sum of all the values in the data set are added and then divided by the number of values to give you the mean average. This value is the average and may provide a more accurate number of how many packages are sent. The disadvantage of this calculation is the average could lean towards the higher or lower end of the scale. There are other disadvantages and advantages to consider for all three calculations including ‘ease of understanding and calculation, use of all the data set, influenced by extreme values and provides a single result’ (Willoughby, 2015). All three calculations can be used for quantitative data. Measuring central tendency with the three measurements can help warehouse managers work out a target for picking and packing of orders, number of pallets and cages used a day, how long it takes to process an order and how many workers are needed to complete tasks based on daily orders.


4. [bookmark: _Toc1773057]Conclusion
Statistics used within the supply chain and logistics business is becoming a valuable tool for forecasting work loads and targets. With the many different statistical methods and processes that are available to warehouse managers, logisticians, planners, senior management and company directors the ability to plan many day-to-day operations. Statistics can also be used to pre-empt many variations or many unforeseen fluctuations within a business. With the advancements in software available to businesses today and the ability to collect and store data, makes the calculation of the different statistical methods more accessible to many people, which in turn means they maybe more widely used than ten years ago. But using statistical methods is not just the case of using them just because they may help a business. The people using these methods must be able to pick the correct method for what they need the data to tell them. “Simply teaching individual SPC tools to employees is not enough. Making a successful transition from classroom examples to on-the-job application is the key to successful SPC implementation and problem solving” (Oakland, 2008). Simply put the use of statistics in business, in the supply-chain, warehousing or manufacturing, is only valuable if the statistics collected are relevant and correct.
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