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[bookmark: _Toc30077696]Introduction
This report is going to be analysing the data which has been provided by Kwikee-Mart office supplies in order to find out what areas of the business need to be looked at with more attention in order to maximize the potential profits of the business. The first half of the report will be looking at Excel data in order to understand what areas of the business have the lowest profitability and therefore need to be worked on in order for them to maximise their profits. The report will be looking at the different functions that are available using the excel software that allows data analysts to analyse large amounts of data quickly and effectively in order to understand the data that has been provided. The Excel functions that will be covered in this report are, Pivot tables, Charts and Graphs, IF Statements and Finally VLOOKUP.
The second half of the report will be again looking at the data provided by Kwikee-Mart but this time using the Weka data mining software. Again, the report will be looking at the different functions that are available using the Weka software. This part of the report will be showing any potential patterns within the data provided, this will allow the business to notice any potential trends that could be happening and therefore enable them to use this information to their advantage in order to maximise the sales and potential profits that they can achieve.
[bookmark: _Toc30077697]Excel
[bookmark: _Toc30077698]Conditional Formatting
[bookmark: _GoBack]Conditional formatting is a tool that is available in excel that allows the user to apply formats to a cell. The format will change depending on the value of the cell. Conditional formatting has been used throughout the Kwikee-Mart data in order to clearly show the areas that are making a profit and a loss. The report will be discussing areas in which conditional formatting has been used.
[bookmark: _Toc30077699]Pivot Table
[image: ]
This is a Pivot Table that has been created using the Excel software. A Pivot table is used in order to summarise and sort data in a spreadsheet. The advantages of using a pivot table are that it allows the user to choose which information they wish to see and therefore makes  the data easier to read and understand. The pivot table above has been created using the sales data provided by Kwikee-Mart. This pivot table has been created in order to show the sum of the total profits for each category as well as the sum of total profits for each region. The pivot table clearly shows areas in which profit has been achieved as well as showing areas where a profit has not been made. Using conditional formatting, it is clear to see areas of profit and loss. The red boxes show a loss, a yellow box shows profit below £10000 and the green boxes show areas where profit is above £10000. Conditional formatting makes the pivot table easy to read and more user-friendly. The pivot table created shows that furniture in the central region is making a loss of £2871.05 and Office supplies in the west region is making the biggest amount of profit with £52609.85. The pivot table also shows that the grand total profit is the lowest in the central region and is the highest in the west region.
[bookmark: _Toc30077700]Charts & Graphs
[image: ]
This is a chart that has been created using Excel. In Microsoft Excel, a chart is a tool that allows the business to display data in a range of different formats that make it more user-friendly. The chart that is above has been created using the information from the pivot table created earlier. Charts are a simple and effective way to show data as they are easy to read and understand. The chart above clearly shows that the central region furniture department is making a loss and the office supplies in the west region are generating the most profit for the business. By using charts, it is also easier to see what areas of the business are producing a lower profit by making it easy to see patterns in the data. This allows the business to understand what areas need the most attention in order to achieve a larger profit. The chart shows that the furniture department in all regions is the department that generates the least amount of profit for the business.



[bookmark: _Toc30077701][image: ]IF Statement
Another function that has been used from the Microsoft Excel software is the IF Statement or IF Function. This is an example of where an IF function has been used within the Kwikee-Mart data. The IF function is one of the most popular functions used within excel as it allows you to make logical comparisons. An IF statement is used when there are only 2 possible outcomes from the data. The IF function has been used with the Kwikee-Mart data to identify areas in which profits and losses are being generated. By using the IF function, along with conditional formatting it is now clear to see exactly what items are making a profit or a loss from each individual purchase.
[image: ]

[bookmark: _Toc30077702]LOOKUP
[image: ]
A VLOOKUP is an excel function that is designed to work with any data that has been organised into columns. A lookup allows data analysts to search large data sets for specific information within the database without having to manually scroll through all the data. The VLOOKUP function has been used within the Kwikee-Mart data in order to show the profit made for each product. The VLOOKUP used above shows that product FUR-BO-10001798 made a profit of £42. By using the VLOOKUP function, it is now possible to see how much profit each product is making by simply entering the product ID. However, the disadvantage of using a VLOOKUP to search the database is that the user would need to know the exact product ID in order to get a result.
[bookmark: _Toc30031098][bookmark: _Toc30077703][image: ][image: ][image: ]

A VLOOKUP has also been used within the pivot table that was previously created. A VLOOKUP has been used here in order to establish if each category in each region is making, no profit, low, medium or high profit. The VLOOKUP used within the pivot table makes it, even more, user-friendly and easier to understand. The organisation is now able to look at this data and clearly see what categories in each region are making different amounts of profit. 

[bookmark: _Toc30077704]Weka
[bookmark: _Toc30077705]Classification
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Classification or decision trees is a data mining algorithm in Weka that creates a step by step guide for how to determine the output of a new data instance. The data in the decision tree is used in order to make decisions. Each node of the tree represents a spot where a decision must be made on the input as you move from node to node eventually you will come to a leaf that suggests the predicted outcome. Decision trees are a good tool for the organisation to use in order to understand all the potential outcomes from a task. Decision trees provide the organisation with an effective method of decision making. Decision trees allow the organisation to clearly lay out all the potential outcomes and allows them to analyse every possible consequence of each decision that is made. As the Kwikee-Mart data set was so large, the decision tree that has been created is also very large. The section of the data tree that is shown above shows decisions that have been made based on the sales data provided.





[bookmark: _Toc30077706]Clustering

[image: ]
Clustering is another feature that can be used. Clustering allows users to make a set number of groups of data in order to determine patterns within the data. Clustering is best used when the data set is defined, and a general pattern needs to be determined from the data. A clustering algorithm finds groups of similar instances within the data set. The algorithm that has been used to create the clusters above is the SimpleKMeans algorithm. The SimpleKMeans algorithm is one of the simplest algorithms that can be used in order to cluster data together by producing a set number of clusters from the data provided. An advantage of using clustering is that every attribute in the data set will be used to analyse the data. However, there are also disadvantages to using the clustering method. The main disadvantage of using this method is that in order to create the clusters, it is necessary to know how many are needed before the process is completed, this can be a difficult task.
[bookmark: _Toc30077707]Association
[image: ]
This is an example of association within Weka. Association has been used with the Kwikee-Mart data in order to see patterns within the data and to see what items are associated with each other. In the above example data for the region, category and subcategory have been used in order to complete the association. The example above shows that binders purchased from the office supplies category are often also bough with paper from the same category. Association is a helpful tool for the business as they are able to understand and predict the buying habits of the customers. This means that Kwikee-Mart office supplies could then use this data strategically when deciding where to place products in their stores. If they decide to place paper next to binders then it is likely that more people will buy both products when they had initially only intended to purchase one of the products, thus increasing sales profit. A disadvantage that was found when using association was that due to the nature of the data set provided, Weka was unable to perform the association on the first attempt. In order to complete the association task, the data file had to be broken down into smaller sections and then reuploaded to the Weka software, this is a time-consuming process and therefore would be a disadvantage to using the Weka software to complete this type of task.
[bookmark: _Toc30077708]Linear Regression
[image: ]
Linear regression is a function that is available to data analysts when using the Weka application. Linear regression is a model within Weka that allows analysts to predict possible future outcomes using data that they already have. The regression model above has used sales and quantity data in order to be able to predict the possible amount of future sales. Using linear regression is helpful for the organisation as it allows them to predict how many sales, they are expecting within a certain time frame. This allows the organisation to plan out the next year of operation.
[image: ]
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The linear regression model data has been used in excel in order to establish the predicted profit or loss for the next business year. Using the data provided it has been predicted that in the 2018 business year the organisation is going to make a loss of £62967.57.

[bookmark: _Toc30077709]Conclusion
The purpose of this report was to assess and analyse data provided by Kwikee-Mart office supplies in order to find any areas within the organisation that are producing a low or negative profit.
In conclusion, this report has analysed data provided by Kwikee-Mart office supplies and has discovered that the furniture department is the department within the retailer that is responsible for making the least amount of profit for the organisation across all the regions. The furniture department makes a profit of £18,451.28 across all the regions in comparison with the leading technology department which makes a total profit of £145,454.95 for the organisation. The report has also found that the two most likely items to be purchased together by customers are binders and paper, both from the office supplies category. This allows the organisation to understand the customers better and allows them to predict future customer purchases based on patterns that have been shown using the Weka software.

[bookmark: _Toc30077710]Recommendations
There are a couple of recommendations that are going to be made to Kwikee-Mart as a result of the findings within this report.
Firstly, as the furniture department is making the least amount of profit for the business, the report recommends that the use of association within the Weka software is used to determine what items are frequently sold with furniture items. This would allow Kwikee-Mart to place these items together in the stores which would potentially lead to an increase in furniture sales. As the Technology category makes a steady profit in all regions, it is recommended that furniture items are placed closer to the technology items within the stores as this would likely lead to more furniture sales and therefore increase the profit made from the furniture category.
Secondly, as it has been predicted that in 2018 the business will make a loss it is recommended that the organisation should look at the central region with more detail in order to bring the profits of this region up to pace with the other regions. It is recommended that in order to increase profit and sales within the central region, a marketing campaign should be created to increase awareness of the brand.
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