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1.0 Executive Summary                                                
This report will be written on the topic of Sarn Helen Stationery, it is made up of different software such a Weka and Microsoft Excel. Throughout this report I will be focusing on finding out how Excel uses different functions and methods to analyse data. In this particular case we'll be analysing to see if the retailer is able to use Weka to predict outcomes in the future and to recommend future solutions. Weka and Excel are both open software with different advantages and disadvantages.
2.0	Introduction 
The report will be looking at data from a Stationery company's (named Sarn Helen) sales records to understand if the company is fluctuating in sales. This company is based as an online retailer based in Wales. The use of typical software such as Microsoft Excel for simple analysis and more in-depth software such as Weka for mining the data will be used. Using the different software during the report will find the differences of the retailer and compare sales and potentially predict future outcomes.  Excel is used in businesses to make spreadsheets to put all the data together in one place, the report will demonstrate a variety of screenshots to show how companies use excel to analyse their data.  Functions that will be used within Excel are IV LOOKUP, IF Function, pivot tables, and charts. The functions mentioned will be expanded on and explained in more detail. I will include evidence of how the software Weka can predict future sales, and therefore if the company will see a fluctuation of gain or loss in their profits. This process is highly beneficial for any company, they can find figure out a business game plan of some sort to support themselves in the future.
3.0	Excel 
Microsoft Excel is part of the Microsoft Office software. It is a package used for making charts from data, making calculations and housing data from businesses. Microsoft Excel is beneficial for recording data of businesses of every kind, whether it be to work out profit and sales or just to record minutes and decision making. Excel has many advantages and disadvantages, including it can calculate any sums by itself so the user doesn't have to use a calculator and also it can handle any large data set and to be able to organise it and then create a graph from it. The disadvantages of Excel are it can sometimes run a lot slower if you have a larger data set and if you are new to using that particular style of software it can be difficult to make the most of it. Whereas more experienced users may find it a lot easier to use its functions (The Advantages and Disadvantages of Spreadsheets, 2020).
3.1 Pre-Processing Data
It is a huge part of the data mining process, it's when the data gets transformed into something a lot simpler for the machine to understand. Its benefits include the fact that a machine can understand the algorithm and now break down the data, but a disadvantage would be if you were to use a large data set it would be very time consuming and slow the computer down by a lot. It may then potentially corrupt the data and cause the process to fail (Advantages and Disadvantages of Types of Processing data – Infinityflame, 2020). Below is a screenshot of the data with a filter on it, organising the data from A-Z in particular columns
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Pivot Table
To define a pivot table, it would be that it is a date summarisation tool that is used to process data. They can be used to sort through, summarise and group data stored in a spreadsheet. Below shows a screenshot of how we used the sum function to see how much profit was made. 
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3.2	IF Function 
[image: ]The IF function is used to take a test and return one value for a TRUE result, and another for a FALSE result. Below is an example of the IF function used to look up if the business is in loss or profit. The total column is highlighted for the totals to stand out so we can see which subcategory is in profit or loss. The IF function formulae are =IF(C4>0, "PROFIT","LOSS").  From this data, the biggest loss is identified as 'tables' however the total is in profit (Excel IF Formula, Simple to Advanced, 2020). Below is a screenshot showing the use of the IF function on the data.

3.3	V LOOKUP function
VLOOKUP is an excel function used to search and find the data from a specific column in the table. The V stands for vertical. Lookup values must appear un the first column of the table, with lookup columns to the right. Use VLOOKUP when you need to find things in a table or a range by row. For example, look up a price of an automotive part by the part number, or find an employee name based on their employee ID (VLOOKUP Function, 2020). Below shows a random search of column to show how the VLOOKUP works, it scans the columns and rows to see where something belongs.[image: ]
3.4	Charts and graphs 
Within Microsoft Excel, you can create visual representations of data sets. By highlighting data on an Excel spreadsheet and feeding it into the charting tool on 'Insert' you can create various types of charts to see data in a graphical way. It is also common to spot patterns in graphs, this can sometimes help recognise data and understand it better (Smarthsheet, Excel charts and graphs, 2020). Below shows a graph that has been created to see what region and where probability is at a loss. From this graph created on Microsoft Excel, we can see that the axis is labelled region and profit. 
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4.0	Using Weka 
Weka is open-source software that allows people to pre-process data, apply different machine learning algorithms on big data and compare various outputs. Weka is a collection of tools for: clustering, association, regression, classification, data pre-processing and visualisation. Weka has different data formats such as CSV, ARFF, and database using ODBC. Weka is also suited to develop new machine learning schemes. One of the main advantages of using Weka software is its free availability. However, a disadvantage of using Weka software is the fact it can only handle small amounts of datasets, this has been proven in this report when attempting to do a regression model and it is also very complicated to use if you aren't aware of how to work it specifically and in the correct way. It is for users who are experienced with software of the sort (Software data mining, 2020). Below is a screenshot of me trying to upload my data to Weka, it will not accept the particular file and as someone who is not aware of how to do this I would suggest that Weka is very slow responding and is only suitable for professionals who have a lot of knowledge on how to use this particular kind of software
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4.1	Classification
Weka makes a large number of classification algorithms available. A large number of machine learning algorithms available is one of the benefits of using the Weka platform to work through machine learning problems. By making a classification tree, the data can be analysed to see how and if a consumer may buy a product. Factors taken into account are income levels, age and gender, homeowner or renter (Brownlee, 2020)
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4.2	Regression model
While trying to perform logistic regression on Weka there was a problem with the amount of data that was being uploaded to Weka itself. Due to this, some data had to be removed such as written data. 

4.3	Linear Model 
After removing some of the data, the software managed to perform a linear model. This was done by clicking the "choose" button and select "logistic" under the "functions" group. Then click "OK" to close the algorithm configuration and then "start" button to run the algorithm on the ionosphere dataset. The model will then give a prediction, and this helps the business to understand and predict the overall outcomes. The formulae given by Weka can be used in Excel to work out the predicted profit for the next year. From using the formulae given in the screenshot the predicted profit for next year was -£63,103.66. This figure is predicting a loss in profits for next year.


4.4	Decision Tree Model
 Decision trees work by creating a tree to evaluate an instance of data, start at the root of the tree and moving town to the roots until a prediction can be made. The reason for making this decision tree works by selecting the best point to take predictions and repeating the process until the tree is a fixed. This tree above has broken down the data into smaller subsets and the associated decision tree is incrementally developed. The final result is a tree with decision nodes and lead nodes. This decision tree handles both categorical and numerical data (Brownlee, 2020).
4.5	Clustering model
Weka creates a clustering model which lets groups of data to show patterns from the Sarn Helen data to analyse. An advantage of using clustering on Weka software is it can create a certain number of groups. A disadvantage learned from using clustering is to know ahead of time how many groups need to be created because it can become very confusing and find yourself back tracking a lot. 
5.0	Conclusion 
The report has been explained in as much depth as possible, by looking and focusing on the data to see what areas needed the attention and how Weka as a low budget software could help the Sarn Helen Stationary shop in Wales.  Using the typical spreadsheet software such as Microsoft Excel and Weka. Excel has been useful to analyse problems by creating a pivot table to narrow data down and Weka to investigate patterns. Evidently Microsoft Excel is much more efficient and more understandable than Weka and I will more than likely use the software again in the future. Weka had a lot of problems trying to download nad then upload the data as there was so much of it, a tip would be to use a small snippet of data on a seprate spreadsheet which then worked for me. Using different functions such as IF LOOKUP, Pivot tables, V LOOKUP and charts helped identify the losses and profits of Sarn Helen Stationary. The result has also been given that the company is at a loss. By getting this information it can provide future recommendations on how the stationary shop can be supported in the future.
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