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1.0 Main Body
1.1 Introduction
A Data analytics company have been approached by an American retailer Kwikee-Mart Office Supplies. They have requested the company to analyse their sales data, which can be done through the process of data mining. The report explores two applications of data mining these include, Microsoft Excel and Weka. Critical knowledge and understanding will be demonstrated of these well-established principles of predicative analytic software. These data mining tools will help the company identify their sales data and identify the areas that need attention. A data mining assistant is responsible for interpreting data from the company’s sales information, an evaluation will take place of the two data mining packages Microsoft Excel and Weka. Day-to-day analysis Excel and specialist software Weka will be used to identify the areas where the business is making a loss. Relevant examples will be demonstrated to support the evidence of the company’s sales, these include Graphs, IF, LOOKUP and pivot tables. In addition, Weka will demonstrate any patterns in the data through tools such as Regression, Association and Clustering.

2.1 The uses of Excel 
Excel is a spreadsheet application developed and distributed by Microsoft. The application is accessible on Windows, Android and iOS. Excel shares similar features to other spreadsheet applications. These features include cells arranged into rows and columns to structure and organise specific data. Microsoft Excel can arrange this data and display it into charts, graphs and histograms. 
Microsoft Excel can store several spreadsheet pages in one computer file. The computer file is also known as a ‘workbook’. When you look at a standard Excel screen it will display a table showing horizontal rows and vertical columns, as displayed in figure 1:
[image: ]
Fig 2.1:                                                   (Microsoft Excel Spreadsheet)

Microsoft Excel is a useful application for all types of businesses from public to private. The spreadsheet software is commonly used for financial-related activities, for example generating and tracking sale trends. 
2.2 Pivot Table
A pivot table is a data summarising tool that is used throughout organisations to group, count and summarise data. This application tool is one of the most effective ways of analysing data, allowing you to look at data from various perspectives. As seen a Fig 2 a pivot table has been done for Kwikee-Mart, displaying four different regions followed by the category and total amount of sales. 
[image: ]
Fig 2.2:                                                          (Pivot Table (Mills,2020)
The pivot table shows that the central region and category of furniture as –2871.0494, this is seen as loss in the business. All the other regions are displaying a positive figure, overall this is impacting the grant total of the table showing 286397.0217. 
2.3 IF Function
One of the most common features of Excel is the IF function. This function assists businesses in making logical comparisons between a certain value and its expectations. An IF Statement can display two results, the first showing if your comparison is true, the second if your comparison is false. For Kwikeemart, the formular =IF(C3>0, "profit","loss") was entered to show whether the business was making a profit or loss. The table shows each category, stating whether it is making a profit or loss. The Kwikee-Mart furniture in the central region is showing a loss, this is beneficial to the business as it shows which areas need. Overall, the table is showing the business is making a profit, by conditional formatting the profit column it makes the spreadsheet visually easier to read and follow. In addition, filters have been added to the spreadsheet which gives a clear and structured view of the business.  
[image: ]
Fig 2.3:                                                                 (Source: IF Function Results(Mills,2020)

2.4 VLOOKUP
VLOOKUP is an acronym for short vertical lookup, this function is built-in to Excel and is commonly used in businesses to help lookup and retrieve value in one specific column of data. The purpose of this function is to lookup a value in a table by matching the first column of data, it is a popular excel function as it is an easy process which returns the exact or lower match of data. Despite this, this function does not search multiple column data and only retrieves the first instance. For Kwikee-Mart, VLOOKUP has been used to predict future profits. This has been done by using the current sales, quantity and discounts used from 2014. The below screenshot displays the predicted profits of the business which is showing a massive loss –383.031.


.
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Fig 2.4                                                                       (Source: V LOOKUP (Mills,2020) 

2.5 Graphs & Charts
Microsoft Excel is used throughout businesses all over the UK, one of the most popular functions to visually represent data is a graph. Creating a chart or graph from a spreadsheet brings more understanding to the data than just looking at the figures. Microsoft Excel allows users to create various types of charts in which the data is displayed from line graphs to bar charts. This can aid understanding and communication of the set of data, this is suitable for management to use to deliver results and predictions. By the business creating a clearer picture, it allows managers to incorporate understanding of the figures to put into future planning. One of the main benefits of a graph is putting them into presentations, where they can be used to illustrate predictions and trends. For Kwikee-Mart, a bar chart has been produced displaying the profit made from each region. The chart shows the west region creating the most profit, different from the central with the lowest profit of the four regions. 
[image: ]
Fig 2.5                                                                     (Source: Excel Bar Chart (Mills, 2020)
3.0 WEKA
Weka is a machine learning software which provides tools for pre-processing, implementation and visualisation. Weka is an open source software which can be accessed through a user interface from MAC, Windows or Linux.  The tools offered through Weka can help a business develop machine learning techniques to apply them in real-world data mining problems.  Weka offers the following collection of machine learning algorithms:
· Classification (Decision Tree)
· Pre-processing
· Regression
· Clustering
· Association
Each of these tools are used to run data and produce an output of the model processing. Each of these models can be applied to the same set of data, a business can then compare and evaluate the output of data from each model. Different to Excel, Weka is an open source which enables anyone to download and access the software at no cost. The software can handle large sets of data, which can easily be inputted in the various models e.g. Association. However, Weka is implemented in Java, users will need to know certain knowledge in order to use it correctly. Another disadvantage is that there is limited literature and minimal support online, making it difficult for users to follow a guide and access help. 

3.1 Classification
Classification is a data mining function that puts data into target groups or categories. The aim of classification is to accurately predict the target group to find out the data. One of the benefits of using Weka is that it has a range of classification algorithms available for users. 

3.2 Pre-processing
Pre-processing is used to remove any unwanted data. Data is collected from many different fields; this can pick up unwanted and non-relevant data. For the company to meet the requirements of the type of analysis they are seeking, the pre-processing module can assist them in doing this. Overall, this will impact the final figures by giving them a clear and structured view of the company’s financial position. 

3.3 Regression Model
One classification model available through Weka is Logistic Regression. This algorithm assumes the input variable are numeric and have a specific distribution.  Logistic regression is a simple and fast technique, many businesses find this algorithm an effective way on solving certain problems. Kwikee-Mart has attempted this regression model however, this algorithm has not worked due to the spreadsheet inputted into WEKA did not have enough memory. (as seen in Fig 3.1)


[image: ]
Fig 3.1                                                 (Source: WEKA (Mills,2020)

The purpose of linear regression is that it helps to predict profitability for the following year. For Kwikee-Mart, it is useful as it gives the algorithm of the company. It also provides the user with the equation which makes it an easy and accessible source. Below shows the second attempt of linear regression by Kwikee-Mart.

[image: ]
Fig 3.2:                                                              (Source: Linear Regression (Mills,2020)

Fig 3.2 shows the profit, quantity and sales results through using the regression module. However, a limitation to this module is that the user must input all the data manually, unlike Microsoft Excel who does this for you. Another limitation is that this module does not give the business a final answer. To get the final answer this regression module must work alongside Microsoft Excel, by entering an equation and interpreting the data from the module. (As seen below)

[image: ]
[image: ]
               Figure 3.3                                        (Souce: Regression Final Outcome (Mills,2020)                                  
The figure that has been predicted by the algorithm shows the business will be making a loss of -£63,103.66.

3.4 Decision Trees
Decision trees support Classification and Regression problems. These work by creating a tree to evaluate data, starting from the root and moving on towards the leaves until a prediction is made. This process begins by selecting the best split point in order to make predictions. To ensure these predictions are accurate, businesses are encouraged to repeat the process until the tree is fixed. Once the decision tree has been constructed, it is pruned in order to improve the model’s ability to generalize to new data. For the organisation Kwikee-Mart, a decision tree has been processed to determine the best solution of increasing profits in each of the four regions. 


[image: ]
Fig 3.4                                                                                    (Source: WEKA Decision Tree (Mills,2020) 
3.5 Clustering 
Clustering Is a popular form of classification, it is a process of making a group of objects into classes of similar objectives. A business will have a cluster of data objects these will be treated as one group. While doing a cluster analysis, the individual must consider putting the sets of data into groups, this is based on similarity. One of the main advantages of clustering is that it is adaptable to changes in a business, this is useful as the working environment is constantly changing and evolving. Another benefit of clustering is that it helps point out useful features and explore different groups. Kwikee-Mart has used the clustering algorithm to find similar groups in the dataset, to determine where profit is being lost.  This was achieved through Weka, by clicking the pre-processed tab followed on by cluster.  The outcome is displayed below in the following figure. 


[image: ]
Fig 3.5                                       (Source: Clustering Anaylsis (Mills,2020) 

3.6 Association
The association module is closely linked with the IF function, these work together to help show the probability of relationships between data items in different types of databases.  The relationships between co-occurring items are known as ‘The Association rule’.  At Kwikee-Mart, these association rules are used to analyse sales transactions and identify purchasing habits. 

[bookmark: _GoBack] [image: ]
Fig 3.6                                        (Source: Association Module (Mills,2020)


4.0 Recommendations
For the company to increase profitability the following recommendations are as follows:
1. Create a structure for the discount that’s being applied to products. As shown in both data mining tools, the discount is not at a set rate. Weka has demonstrated this through the regression model showing the discount is not consistent with the quantity and sales. 
2. Create a team who specialise in monitoring the monthly sales and data. Costing will need to be considered as the company is currently making a loss. This is achievable by selecting current employees to specialise data mining using the chosen software to monitor the position of the company. This is beneficial to the company as it will give a monthly insight into the financial position, meaning cutbacks can be made in areas that are negative. 
3. Market research to take place through qualitative research methods, e.g. Online questionnaires. This will give the company an insight in what the consumers want and need. In addition, certain products may need changing to keep up with the market. 

5.0 Conclusion
Having analysed the sales data for Kwikee-Mart, it is evident the company is making a financial loss. This has been demonstrated through exploring data mining software Microsoft Excel and Weka. Award winning Excel has various features that have been tested throughout the process of looking at Kwikee-Marts data. These features explored the four different regions in which the company operate, identifying the areas which are negatively affecting the company. For instance, by creating a pivot table it stated the central region was creating the biggest loss for the company. This is a useful tool as it informs Kwikee-Mart on the areas that need attention. In addition, a good tool for predicting future sales and profits is VLOOKUP, this took place before visually representing the data into a bar chart. As for open source software Weka, this was used to explore data mining tools from pre-processing to implementation. As Weka is a software that deals with large sets of data, these modules were applied to the same set of data to ensure the results were accurate for the company. To limit the amount of unwanted data, pre-processing was used before regression to prevent and solve any potential problems. However, evidence shows the regression model was proving difficult supporting the statement that there is very limited support online for Weka. To conclude, Microsoft Excel and Weka showed that Kwikee-Mart was making a loss of £63,103.66. Suitable recommendations have been suggested to the company in order to improve sales and profit for the future. 
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