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[bookmark: _Toc8651013]Introduction
This report will demonstrate how programmes such as Excel can be used to analyse data in ways such as illustrating profit and loss trends through the use of formulas, graphs and charts. Weka, a data mining programme can also be utilised as part of analysing data such as the profitability of a business through decision trees. Screenshots will also be provided as evidence of utilising specific techniques on Excel and Weka such as VLookups, IF statements and clustering. A discussion of how Sarn Helen Stationary can use the Excel software to analyse, visualise and understand the data as well as why spreadsheet software is useful to businesses will also take place throughout the report.
[bookmark: _Toc8651014]Excel
Excel is a spreadsheet software created by Microsoft that allows the processing and analysing of data. The software allows for thousands of rows/columns of data on one sheet and can also be programmed to complete calculations automatically saving time and effort through the use of formulas. Excel is also designed to be able to shrink down numerous values and headings and create a graph based on what figures it was told to use. The use of formulas and charts can be seen further into the report.
[bookmark: _Toc8651015]If Statement
To determine whether the figures in the profit column provided a profit or a loss, I implemented an ‘IF Statement’ to illustrate the figures more clearly. As you can see in the screenshot below, the ‘IF Statement’ was set to demonstrate if the figures in the profit column were less than 0, then the cell should say “LOSS”. If the figures in the profit column were greater than 0, the cell should say “PROFIT”.
[image: ]
Figure 1: IF Statement
To ensure that the ‘IF Statement’ was made even clearer, I decided to format the cells and colour code them. To do this I used ‘Conditional Formatting’ to create a rule that if the cell in the profit column was a loss, it had to turn red to illustrate a loss as well as if it was a profit, to turn it green. Below is a screenshot showing the two rules I created to implement this into the spreadsheet. 
[image: ]
Figure 2: Conditional Formatting
[bookmark: _Toc8651016]Pivot Tables
[image: ][image: ]A pivot table can be used to filter down large amounts of data into segments that are easier to visualise and understand. It gives you the opportunity to view a variety of data combined and can easily be changed depending on what data needs to be analysed. The pivot table I have created has been divided into four sections: order quantity, customer name, region and product category. Once selecting what sections I wanted for my pivot table, I then had to put them into the correct places to ensure the final table would be easy to read and understand as seen in both images below.Figure 3: Dividing Categories

Figure 4: Selecting Categories

[image: ][image: ]The image below shows a pivot table after arranging the headings into the appropriate categories. The table shows the name of a customer, how many units that individual has bought, as well as from what product category such as furniture or technology. This allows the reader to easily digest the data as it is in a much smaller format. As illustrated in the image below there is an option to filter the region if you wanted to narrow the search down further. This can be seen in more detail in the image below.Figure 5: Filtering a Pivot Table
Figure 6: Pivot Table


[bookmark: _Toc8651017]Graphs
Graphs and charts are a much simpler way of analysing and visualising data. As seen in the image below, it is a much quicker method to processing data as you can see straight away what it is that you are actually looking at. The screenshot below illustrates the quantity of products that were ordered from Sarn Helen Stationary on several dates. This enables them to determine the days in which they sold more products.Figure 7: Use of a Graph to Analyse Data

[bookmark: _Toc8651018]VLookups
‘VLOOKUPS’ are used to find a specific value in a large list of data. As seen in the image below, the ‘VLOOKUP’ function was used to find what customer belonged to a specific order number. Also illustrated in the image, there is an order number which is not within the list I have used the ‘VLOOKUP’ to search, therefore there is an error message to indicate that. 
[image: ][image: ]Figure 8: Using VLOOKUP to Find Customer Names
Figure 9: Calculating VLOOKUP Formula

[bookmark: _Toc8651019]Benefits of Using Spreadsheet Software
There are various ways in which spreadsheet software can be used which can be beneficial to Sarn Helen Stationary. Pre-processing, visualising and analysing data can be made so much easier by using spreadsheet software such as Excel as the programme can be adjusted to calculate automatically, making this type of software very time effective if there is a large amount of data that needs processing. Spreadsheet software is also very useful when visualising large amounts of data. For example, the use of charts and graphs can be inputted onto the spreadsheet if there was a need to analyse specific parts of the data, making it easier to look at as well as being simpler to understand as previously mentioned. 
Despite many advantages to using spreadsheet software such as Excel, there is one negative that springs to mind. From first-hand experience while carrying out this report there have been instances where saving the Excel document as a CSV file deleted some of the progress that had been saved. On this occasion, it would have been easier to save it as a workbook however data mining program, Weka will not perform with an Excel workbook.
[bookmark: _Toc8651020]Weka
Weka is data mining software that can be used to visualise and analyse data in a similar way to Excel. It can be used to cluster large amounts of data into smaller segments as well as using decision trees to help visualise the data easier. Weka is considered to be very easy to use as a lot of the activity on the software is mainly clicking buttons. However, even though it seems time effective and easy, there is a lot of pre-processing that requires attention on excel before it is entered on Weka for analysing.
In order for Weka to work effectively, the data set being uploaded has to be clean. Weka does not function if there are ampersands or an apostrophe etc. If special characters like those are present in the data set, Weka will reject the dataset until it is clean. As shown below.
[image: ]
Figure 10: Special Characters Present
[bookmark: _Toc8651021]What is Data Mining?
‘Data mining is the process of sorting through large data sets to identify patterns and establish relationships to solve problems through data analysis (Rouse, 2019). By doing this type of analysis, businesses can keep a record of trends based on their customers and develop strategies that can help them make stronger decisions and work towards their aims and objectives (The Economic Times, 2019).
[bookmark: _Toc8651022]Classification
The classification element on Weka can be carried out by two different methods, one being through decision trees, and the other by linear regression. The difference between the two is fairly simple to distinguish, decision trees work at their best when the information that is inputted into it is all in text format and is easier to visualise. Linear regression however works in the opposite way as it is used with just numbers to display in this case profit. Figure 11 (below) illustrates the linear regression model through the classification tab on Weka. On this occasion, I have chosen profit for Weka to classify and the formula it has presented is illustrated below in figure 11. This part of Weka is only the prediction stage and therefore does not provide accurate figures. 
[image: ]
Figure 11: Linear Regression
[image: ]Decision trees are a great way for businesses to visualise and analyse data in the form of a chart. However, if you try to visualise too much data the decision tree will become overcrowded and becomes rather pointless as it is very difficult to read. This can be shown in the image below (Figure 12).
Figure 12: Overcrowded Decision Tree
If you are only using a small amount of data to visualise, then a decision tree is the best way to do so. As shown in figure 13, each region has a different priority when it comes to their products so the business can clearly see which region needs to receive their products first and the other regions in what priority.
[image: ][image: ]Figure 13: Decision Tree





Below is the process of a decision tree where the best option for this data set was to use a J48 tree. It also demonstrates all of the data Weka has taken into consideration while creating the decision tree for you. 
[image: ]
Figure 14: Process of a Decision Tree
[bookmark: _Toc8651023]Clustering 
Clustering is used to separate data based on their patterns and can be divided into as many groups as is required based on the circumstances. Clustering is seen to be more popular than classification as it uses every minor aspect of the data rather than just a small amount. The image below demonstrates the method of clustering using SimpleKMeans. This method of clustering was used as it was best suited to the type of data being analysed however, as you can see there are various other methods to choose as well. 
[image: ]
Figure 15: Clustering Using SimpleKMeans
You can change the number of clusters for a data set to any number that is necessary. Weka can then separate the data into the various number of clusters that has been chosen to create an output. The image below (Figure 16) illustrates the number of clusters that have been chosen for this particular data set (in this case, 5). At this moment in time, the other options do not need to be addressed as we are only looking at the number of clusters.
[image: ]
Figure 16:Adjusting the Number of Cluster Groups
After clustering the data into however many groups was necessary (In this case I chose 5), the image below shows the data as a result of clustering. As you can see, the data is split into columns but due to the size of the screen you cannot see all 5 columns. Even though clustering is really helpful to have an overview of the data, the groups are not really distinct and therefore for this reason, this may not the best way in which to use Weka. When also using clustering, it can be difficult to analyse the figures based on the way they are laid out. 
[image: ]
Figure 17:Result of Clustering
[bookmark: _Toc8651024]Association
[image: ][image: ]By using Weka’s ‘association’ rule, it is easier to find out the likelihood of there being a relationship between two items of data within a large data set. Below is an image of the Apriori algorithm within the association tab and demonstrates ten main rules by evaluating the data set for Sarn Helen Stationary. Even though it is simple to press a few buttons to ensure association is working, it is essential that the processing of the data through Excel is done before uploading onto Weka (See Figure 19).
Figure 18: Result of Association through Apriori

[image: ]
Figure 19: The pre-processed Pivot Table
[bookmark: _Toc8651025]Benefits of using Weka
There are a number of benefits of using the data mining software, Weka. Weka can be considered to be relatively simple to run classification problems as well as being a great way to carry out visualisations of data. The processing of the data is instant, saving time when analysing such large data sets.
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