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1.0 Executive Summary

The purpose of this report is to use the spreadsheet software, Microsoft Excel and data mining software, Weka, to identify areas where profit is low or negative for stationary supplier Kwikeemart. 
Five Excel functions were used to analyse the raw data set. Conditional formatting highlighted areas based on if they were profitable or not. The IF statement found whether the raw data was ‘in profit’ or ‘not in profit’ allowing for clear analysis, however, the additional column created could potentially make the spreadsheet untidy. VLOOKUP was found useful provided the business knew what data they were looking for and was quicker than a manual search. The creation of a pivot table allowed for an efficient analysis as it condensed the relevant data together to allow trends to be made. However, this is only useful if a small number of headings are entered. Charts and graphs were found useful for analysts looking to present their ideas as it provides a clear picture, however, accuracy could be hindered by using these.  
Additionally, three techniques within Weka were used for analysis. Within association, linear regression provided a formula to calculate profit, however, the result was unrealistic. The decision tree allowed Kwikeemart to base predictions on their requirements, however with a large amount of data, proved too difficult to analyse. The clustering technique was able to group data into segments, however, little conclusions were able to be drawn as the data was numeric. Lastly, through using association, Kwikeemart was able to determine a link between two products; binders and paper so that they can promote these as a bundle in the future.
2.0 Main Body
2.1 Introduction 
This report aims to analyse the sales data of Kwikeemart to identify areas that require further observation. This will be completed by using the spreadsheet software Microsoft Excel to target areas where there is low or no profitability by using the IF function, VLOOKUP function, pivot tables and charts and graphs. Additionally, data mining using Weka will be performed to identify trends including classification, association and clustering. 
When working with large data sets it can be difficult to identify the key information to find trends, therefore data analysis is required. Data analysis allows businesses to detect errors to ensure data is correct, gives an insight into the financial performance by looking at profit, costs and sales and aids with understanding customers better by looking at purchase habits. These allow businesses to make informed business decisions which are supported by real data to help them to improve profit and better target their customers, increasing sales and repeat purchases. 









2.2 Using Excel

Microsoft Excel is a spreadsheet software on Microsoft Office which places data into a table of rows and columns. From this, data can then be analysed by using different formulas and functions or be visualised using charts and graphs. 
Excel is a useful data analysis tool for businesses as most employees will have had previous experience using the software, so less time needs to be spent on training compared to using advanced, specialist software. It is also useful for smaller business who may not have the budget to invest in expensive software. 











Conditional Formatting
[image: ]       
Conditional formatting allows cells to be formatted such as highlighting, which is shown above. Cells that have a value greater than 0 ie profitable have been highlighted red. This creates a visual representation of profit and loss which is useful for analysts when presenting their findings as it is easier to read and comprehend. 






IF Function
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The IF function is a tool which creates a criterion for the data and analyses if the criteria have been met by using true or false. For Kwikeemart, the criteria entered is =IF(U2:U9995>T2,"In Profit","Not In Profit"). By highlighting the profit column and entering the IF function formula, Excel can determine whether the profit data is positive or negative to analyse if Kwikeemart is 'In profit' or 'not in profit'. From this, Kwikeemart can see where the losses are and implement strategies to turn these into profit. This can be done by reducing the costs of certain products by using cheaper materials or a different supplier or by offering less discount to customers.
The IF function is beneficial as it can quickly interpret meaningless numbers into something which businesses can use to improve their performance, however, if multiple IF statements are required, the extra columns created could cause the spreadsheet to become overcrowded with data and difficult to analyse. 

VLOOKUP Function
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The V LOOKUP function allows for specific data to be retrieved from the spreadsheet. The criteria entered is =VLOOKUP(Y5,Q2:U20,5,FALSE) which looks up the amount of profit for a specific product. This is useful for Kwikemart as it allows them to look for required data in a large data set, meaning data can be found and analysed quicker than completing it manually. Kwikeemart can search for products to discover how much profit each product is making which is useful as identifying the profitable products will generate a better understanding of what items are improving the businesses financial position. This also allows them to make trends such as if profitable items have high sales or low costs to see how they are making high-profit margins so changes can be made to improve less profitable products.  
VLOOKUP is a useful function to find specific data which can be used for analysis, however, one disadvantage is that it only finds the first match for the criteria, rather than all matches, meaning the results given are very limited.  

Pivot Table
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 The purpose of a pivot table is to simplify data by identifying key information from a large set. This allows businesses to analyse specific categories to aid decision making. The pivot table for Kwikeemart displays regional data from four locations including product category and the total profit. From this, Kwikeemart can identify the geographical areas where profit is low or there is a loss, for example, the Central region has a loss of £-2871.0494 for furniture. Kiwikeemart can then investigate the reasons as to why there is a loss in this region and make required changes such as increasing prices in this area to improve profit or increasing the marketing presence in the region to improve sales. Knowing the most profitable areas is also useful as businesses can look into how they have achieved high levels of profit and implement these strategies in other regions. 
Pivot tables allow for easier data analysis as they segment data the business requires allowing trends to be discovered. However, pivot tables are only useful if a small number of categories are input, as having multiple can make the table messy and hard to analyse. 
Charts and Graphs
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The purpose of charts and graphs are to create a visual representation of data. For Kwikeemart, the graph shows that the central region is generating the least amount of profit, while the western region is generating the most. This is useful for data analysts who are presenting their findings to others as the graph is easy to interpret and gain results from. The chart compares the product categories per region to the profit each generates. This shows that furniture is consistently bringing in low or negative profit margins and so changes need to be made such as cost reduction to ensure a strong financial position. 
One benefit of charts and graphs is that it creates a clearer picture of data findings compared to rows of raw data. However, results generated are not as precise, as while it is clear which product categories for Kwikeemart are generating the most profit, analysing by how much is not as obvious compared to raw data figures. 














2.3 Using Weka

Weka is an open-source data mining software used to analyse data through different functions including prediction, association and clustering. This enables businesses to create correlations in large data sets so that necessary strategies can be implemented. Unlike Excel, it is not readily used by many, and so training is usually required before Weka can be used for data analysis. 
Preprocessing
Before starting data analysis, pre preprocessing is essential for Weka. This stage can include ensuring data is ready to upload, for example, characters including full stops and backslashes must be removed from datasets before upload as Weka will reject files which contain these. Additionally, the spreadsheet must be saved as a CSV file before uploading to Weka. Once the CSV file is uploaded, it must be changed and saved to an ARFF file to be used in Weka. 








Classification
The goal of performing the classification technique is to predict future events based on current and past data trends. For example, Kwikeemart can predict future profit figures based on their current performance. Classification can be performed using different techniques such as linear regression and rescission trees. 
Linear Regression 
[image: ]

Regression models can provide numerical answers to questions. For Kwikeemart, linear regression creates an algorithm which can predict profitability for the following year. This is completed by selecting the classify tab and choosing the linear regression option. The algorithm which Weka creates to predict profitability is 13102710.5599 * Sales + 28882960888560.42. This is useful for the business as they now have a specific formula based on past profit history to provide a prediction. 
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When this formula is performed on Excel, the profit figure forecast is £14,829,463,836,622,400. The profit prediction seems very unrealistic based on current profit margins for Kwikeemart and so the formula Weka has provided appears inaccurate. 
While having a specific formula given for future profit is useful for businesses, there is no way to tell whether the formula is accurate and so the predictions should only be used as a rough guide. Furthermore, Weka only provides the formula, not the answer and so this model should be used alongside Excel to provide the final result. 





Decision Tree[image: ]

A decision tree is another way in which a question can be answered. Decision trees consist of nodes, branches and leaves. The node asks a question and the branch moves you to a leaf which answers yes or no. A decision tree can be created by selecting the classify tab and using the J48 function. The aim of a decision tree is for a business to make the correct choice based on how they answer multiple questions throughout the tree. This provides an answer specific to the business. An advantage of a decision tree is that it provides a visual representation which is easier to follow and interpret than long formulas. However, if large amounts of data are entered, the decision tree can become difficult to read and interpret, making analysis a tedious process. 



Clustering 
[bookmark: _GoBack]Clustering determines patterns in raw data by creating ‘clusters’ based on similarities. Clustering can be useful for Kwikeemart as it is capable of turning large data sets into specific segments which the business can analyse and base decisions upon. To perform this function, the Cluster tab should be selected and the SimpleKMeans option chosen. [image: ]

The clusters which are created show different similarities among the data, and for Kwikeemart two have been created, Cluster 0 and Cluster 1. While clusters have been created, it would have been more beneficial to use qualitative data as well such as region and category to discover purchasing habits among different locations. One drawback is that it cannot estimate the exact number of clusters as this is chosen by the user and so some may go unidentified. 




























Association 
The association technique can identify values which occur together and values which correlate. This can help businesses understand their customer's behaviours and so changes can be made to help target them better. To perform this, the Associate tab was selected along with the Apriori function. 
[image: ]

This technique has identified an association based on binders often being purchased with paper within the office supplies department. This is useful information for Kwikeemart as they can promote these items together and introduce a bundle deal to increase their sales. One drawback is that Weka found limited associations, therefore, further analysis may be required to draw on similarities amongst other products.
2.4 Conclusion
Excel and Weka are both useful tools when performing data analysis. The use of conditional formatting within Excel is beneficial when presenting data findings due to the visualisation. The IF statement allows Kwikeemart to identify whether the raw data figures are a profit or a loss which can identify products which are not generating enough money so that strategies such as increasing prices can be introduced. VLOOKUP is beneficial for Kwikeemart to search for a specific piece of data and provides a quicker result than performing this manually, however, consideration should be given to the limited results provided. The pivot table was able to categorise the profit for each product section within each region, into a clear and easy to analyse format, allowing Kwikemart to draw conclusions such as which regions are generating the least profit so that they can create strategies to improve these. The visual representation of charts and graphs are useful for data analysts wishing to present their ideas as trends can be easily shown through these to draw conclusions. However, using the graphs to find exact numbers may not be as specific as the raw data itself. The three Weka functions used have also aided Kwikeemart to identify trends. The association technique of linear regression helped Kwikeemart to identify a formula to predict future profit, however, upon calculating this, the formula given seemed inaccurate as it provided an unrelated answer. The decision tree also provided a visual representation, which is easier to draw conclusions from than performing formulas, however, with so much data it became difficult to follow. Clustering allowed Kwikeemart to categorise data into segments which hold similarities, however, the lack of qualitative data meant that conclusions on shopping habits and geographical locations could not be discovered. Finally, the association technique enabled Kwikeemart to identify links within customer purchases, proving that binders were often purchased alongside paper. This will allow Kwikeemart to better promote these items together to boost sales further. 


























2.5 Recommendations 

1. The first recommendation based on the findings to improve profit would be to create a cost reduction strategy for furniture. The furniture profits are consistently low or negative across all regions and by decreasing the cost per unit the profit margins will increase and sales should remain stable as the selling price has not increased for customers. 
2. The second recommendation to improve profit is to lower discount offered to certain customers. Through using conditional formatting and the IF statement, it was evident that profit was lower or negative when high discount levels were offered. Therefore, to increase profit, Kwikeemart should base the amount of discount on the cost per item with the selling price to ensure they are not losing money.
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