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Introduction:
[bookmark: _GoBack]The aim of this report is to analyse data for SarnHelen Office Supplies who have noticed a decrease in profits in 2017 and to investigate what data processing software such as WEKA can do to assist them.  
Part 1a: Low or negative profit:
Pivot Tables: 
A PivotTable is a tool that is built into excel and is used to summarize, calculate and analyse data to identify any patterns, comparisons and trends in data. The user of excel can choose what categories can be included within a pivotable by manually inserting the categories into the relevant sections in the pivot table fields.
[image: ][image: ]
After analysing the dataset for Sarnhelen there were a few areas that appeared to show that profitability was low, especially in 2017 in comparison with the previous year’s figures. The figures [image: ]have shown that throughout the year, there was a severe decrease in profitability in February with profitability at £1766.07, August with £4226.96, October with £8546.31 and December with £1698.23.


                      
            




If Statement:
[image: ]The IF statement of Excel is a popular function that allows the user to make numerous logical comparisons between what is expected and of a value (Microsoft Office, 2019). The IF statement will return one value as a false result and another as a true result, if the result is proven to be true the if function will display information. 







VLOOKUP:
[image: ]
The ‘VLOOKUP’ function is designed to work with data that have been placed into columns, the function will look up the value within the specified data column (Excel Functions, 2019).  In relation to the Sarnhelen dataset the ‘VLOOKUP’ function has identified that the value within the customer name column is Evan Henry. 
Graphs: 
There are a variety of different types of graphs and charts that can be used for data mining for example, pie charts, line graphs, bar graphs and Cartesian graphs.  A Bar graph is the most commonly used type of graph as it is used to show numbers that are independent.  A pie chart shows how a whole can be divided into many parts. A line graph can show how the numbers have changed over a period of time, and a cartesian graph can show how changes can have an effect on other elements of data (Skillsyouneed, 2019)..
[image: ]This graph shows the amount of sales and profits from Sarnhelen from 2014-2017. 







Part 1b: why an organisation such as Sarn Helen Stationery should use spreadsheet software for decision making purposes.  
There are a variety of reasons as to why organisations such as Sarnhelen should consider the use of Excel for decision making as Excel can sort data and help Sarnhelen make effective decisions in regard to identifying trends in products in the past or possible trends in the future (The University of New Mexico, 2019).  Another example of how spreadsheet software can assist organisations such as Sarnhelen, is through making decisions for future planning, where spreadsheets can allow an organisation to organise future events or to predict future trends.  
2a: The Basics of Data Mining:
Data mining has been explained by The Windows Club (2018), as searching a wide range of data which is later used to uncover trends and patterns that are beyond simple analysis. Data mining is not a single step solution but is a multi- step process that can be completed in various stages.  Data mining is used within a variety of sectors whom of which include the communication sector, as the use of an analytic model can advise on how to predict the behaviour of their customers but also to offer relevant campaigns to customers. The financial services sector uses various automated algorithms in order to help banks to understand customer transactions and their customer base. The use of data mining can offer valuable benefits for the banking sector as it will be able to detect fraud faster and offer returns on marketing investments (SAS, 2019).  Data mining identifies and extracts various patterns from data, these patterns include prediction, clustering, sequential relationships and association.
2b: Strengths and Weaknesses of spreadsheet software in terms of pre-processing, analysing and visualising data 
There are numerous advantages to the use of spreadsheets, an example of an advantage would include formulas, as formulas express a wide variety of processes on data sets. A common process would include looking up values for a specified range, for example, transforming and counting various data items or testing whether values meet with conditions (AzCentral , 2019).  Another example of an advantage of using spreadsheets is the editing process. Once a spreadsheet is created, the data can then be entered into the worksheet, the data inserted is then stored into single cells that can contain formulas for certain tasks.  If information is later  changed within the cells, the values of those cells may change but a spreadsheet software offers a way to continue analysing and calculating calculations automatically on a data set, even after being changed (AzCentral , 2019).  An example of a weakness of using a spreadsheet software such as excel, would include performance impact on large datasets and collaboration is limited especially if there are numerous individuals inputting data onto the same spreadsheet.  This can cause team members to struggle to keep track of files being sent back and forth and can even cause someone to send the wrong version (Denizon, 2012). 
There are two types of visualisation which are made up on information visualization and data visualisation. The information visualisation is a process which includes representing data in a meaningful and visual way so that users can understand it better (Interaction Design Foundation, 2019).  The advantages of a spreadsheet software in regard to visualising data would be that software such as excel includes a variety of different ways for a user to visualise data, for example a user can visualise data through charts such as the Gantt chart or Pie chart, Pivot Tables and Pivot charts, which shows that excel offers flexibility to users on how they can visualise data. There are also various advantages that Excel can have on data analysis, for example, excel can have a powerful analysis on large amounts of data especially during the decision-making process. Excel combined with graphs, pivot tables and tables can assist individuals with finding relevant information quickly even if a large data set is used (Turbo Future, 2016) . 
Prediction/ Classification:
Predictive analytics is used to find information and use it to model any sales patterns and customer behaviour amongst other trends for the future, the use of predictive analytics is to describe how data or information can be processed through the use of algorithms in order to discover the best solutions. Predictive analytics is based on the use age of data, machine learning and mathematical algorithms that can identify future events based on data from the past. The main objective of using predictive analytic software is to acknowledge what has happened in order to prepare for what will happen in the foreseeable future (Expert System, 2016). The classification analytic is the data mining most common and frequently used algorithm.
[image: ]
The classification approach is used for analysing any historical behaviour there may be with groups of similar interests and characteristics in order to predict any form of behaviour differences from a group with similar interests in the future.  In this case the classification algorithm has identified that the groups within the dataset have a similar interest in the shipping cost and sales of a product at Sarnhelen.
[image: ]
The decision trees are used within the classification process as this algorithm analyses the data set in order to construct various sets of questions or rules which are later used to predict a specific class, this algorithm can focus on nominal data but also discrete and continuous data.
[image: ]In order to use the decision tree as a method for determining profit and loss, the data within the profit section had to be converted to the words ‘Profit’ and ‘Loss’ to be able to load the dataset in this manner. In this case the decision tree function has predicted the profit and loss for the shipping costs and sales of Sarnhelen.
 






Linear Regression: 
[image: ]
The Linear Regression algorithm will only accept numerical data and it attempts to show a relationship between two variables within a dataset. 
Association:
The association approach can be used within a variety of applications, for example within business association can be used for an e-commerce site design and promotion configuration, whereas within the medicinal sector association can determine any relationships between a patient’s symptoms and illness, but it can also assist within a patient’s diagnosis. 
[image: ]
[image: ]
After running the “Apriori” algorithm WEKA has identified that there are 18 attributes and 3560 instances within this dataset.  Along with this, the programme has identified 10 rules that have been learned by analysing this dataset, in the 10 rules listed the categories that were identified as the most common was ship mode, region, product category and product container.  The Apriori algorithm is the primary algorithm for association and can assist organisations such as Sarnhelen as it the mining algorithm that is used to operate on databases that include a lot of transactions, such as those within the retail sector, this algorithm can help Sarnhelen predict future trends and to find any anomalies within their data. 
[image: ]
In order to place the sarnhelen data into association the data had to be changed fromnumbers into ‘Y’ and ‘N’ as Weka couldn’t process the information with the data figures as numbers. 
Clustering:
The results from the clustering approach can be used within a variety of ways, for example the results can be used by an organisation to identify specific groups of customers and determine what products are most popular amongst that particular customer group. There are numerous different algorithms for clustering in data mining, for example, it can be based on centroid, distribution, density and connectivity (Big Data Made Simple, 2015).
[image: ]
For the clustering process the algorithm that has been chosen is ‘SimpleKMeans’, this algorithm has processed the dataset and has grouped any similarities that have been found in the data.  The clustering algorithm has grouped the information from the Sarnhelen dataset into 5 number clusters, therefore the results have been categorised into 5 groups known as ‘not specified’, ‘low’, ‘medium’, ‘high’ with products such as home and office supplies categorised into ‘low’ and furniture and office furnishings have been categorised into the ‘high’ category. The algorithm has produced a large amount of clusters which continue onto another page on WEKA.
[image: ]
[image: ]
The clustering process can be a benefit to organisations such as Sarnhelen as clustering can assist them to take advantage of various market opportunities that may not have been achievable before.
Pre-processing: 
The pre-processing approach is used to detect and remove or take issues such as missing or extreme values and unnecessary into consideration through the analysis process and place it into a consistent format. Pre-Processing can be used by two methods known as the manual or automation process, these methods can often be time consuming and require specific programming knowledge to work. Pre-processing has been described as a data mining technique that can transform various forms of raw data into an understandable format for others (Towards Data Science, 2018).
[image: ]
The pre-processing section on WEKA allows users to organise their information once it has been uploaded via a CSV file. The photo above shows the different categories that were included within the Sarnhelen dataset, and it gives the user the opportunity to arrange and remove categories in order to specifically find relevant information.  The right-hand side of the pre-processing section shows the categories that were included within this data set and on the left side it shows that the chosen attribute is ‘order ID’  and that there are 4 main values to this attribute, the information in the ‘selected attribute’ section will change once another category is selected from the list. 
[image: ]
The picture above includes a smaller version of the Sarnhelen data set, where the user is mainly focusing on the customer name, profit and sales. The pre-processing section allows for the data to be edited and Sarnhelen can benefit from pre-processing as it can assist them with searching for specific customers’ orders or for monitoring any trends in sales. 
[image: ]
The image above shows the chosen attributes for the dataset in a series of graphs which shows all the attributions that are used in the dataset.  
Strengths and weaknesses of weka: 
An example of a weakness with the data processing software WEKA, is that there is quite a lot of pre-processing to do in excel before inserting the data into the data processing software, for example the application cannot process data information that includes apostrophes within surnames or ampersands.  There is a way to correct the use of ampersands and apostrophes within the data, it can be changed through the use of the find & select option on excel and it will replace any information that includes ampersands or apostrophes with words such as “and” and delete commas from surnames.   An example of a strength of using data processing software such as Weka is that it can run and perform simple visualisations quickly. 
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