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1. [bookmark: _Toc8668528]Introduction

1.1. [bookmark: _Toc8668529]Report Remit 

In this report, there will be an explanation on three spreadsheet uses, pre-processing, analysing and visualising data. The author will then explain the reason why organisations should use spreadsheets for decision making. The spreadsheet uses will then be applied the Sarn Helen data set from her company. After the section on the spreadsheet uses, there will be an explanation of what the main data mining approaches are and why businesses should implement the process. Then continuing onto applying WEKA results from Sarn Helens data sets.

Introduction	
1.2. 
2. [bookmark: _Toc8668530]Spreadsheet Uses

There are a number of uses that spreadsheets can be used for data. In this section, there are three things that can be completed in a spreadsheet programme, such as Excel.

2.1. [bookmark: _Toc8668531]Pre-Processing

“Data pre-processing is an important issue for both data warehousing and data mining, as real-world data tend to be incomplete, noisy, and inconsistent. Data pre-processing incudes data cleaning, data integration, data transformation, and data reduction” (Han & Kamber, 2006, p. 97)

Pre-processing is an important part of data mining. Using a programme like WEKA, to be able to open a data set it needs to be right. For example, if there are characters in the data set such as a comma or an apostrophe, it will confuse the programme and it will not open. Pre-processing gives the ability to go over and check the data set to make sure that that data is ready to be data mined. There are challenges in pre-processing, such as inconsistency. An example is when the gender is represented by male or female and in the data set it switches to and from male and female to ‘M’ or ‘F’. (Vallantin, 2018)

2.2. [bookmark: _Toc8668532]Analysing

“This is the step where the cleaned and aggregated data is imported into analysis tools. These tools allow you to explore the data, find patterns in it, and ask and answer what-if questions. This is the process by which sense is made of data gathered in research by proper application of statistical methods” (Sridhar, 2018)

Spreadsheet programmes are able to help the user analyse the data. There are many features that Excel had to offer to assist with analysing data such as sorting from highest to lowest and features like charts, pivot tables and IF statements. The advantages of using pivot tables is the ability for the user to extract significance from a large data set. (Excel-Easy.com, 2014) 

2.3. [bookmark: _Toc8668533]Visualising Data

“Data in a database or data warehouse can be viewed at different levels of granularity or abstraction, or as different combinations of attributes or dimensions. Data can be presented in various visual forms.” (Han & Kamber, 2006, p. 668)

Similar to analysing, the visualisation of data is helped by the use of chart and graphs. The positives of data visualisation are the ability to identify patterns and trends, and the user is able to comprehends information quickly. (SAS, 2016) Although visualisation seems a simple task and easy to understand, there are limitations. The feature that the user is using may show that data in an understandable format, but the feature will not be able to tell the user why something is happening. Along with this, the visualised data may also draw different insights from different users. If two users are analysing the data, they may both reach a different conclusion to what the visualisation is showing them. (Manning, 2015)
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3. [bookmark: _Toc8668534]Why should organisations use spreadsheets for decision making?

There are a number of reasons that organisations should use spreadsheet within their business. In excel, there are functions such as IF statements, VLOOKUP’s and Pivot tables. Organisations are able to use the functions to be able to make smarter decisions within their business. If using an IF statement, it allows the organisation to make logical comparisons between value and what you expect. (Mircrosoft Office Support, 2014) For an example, using an IF statement a business is able to see if they have gone over or staying within their budget. This is able to help them make a decision such as to increase budgeting. Using a pivot table, the organisation is able to see which region is making the most profit and are able to try and figure out why the other regions are not performing as well. 
Spreadsheets for decision making


4. [bookmark: _Toc8668535]Sarn Helen Data Set

Using these three functions in Excel for Sarn Helens data set from her company, it can show useful information quickly without looking at every entry on the spreadsheet. Using a pivot table with the regions in the row label and product and sub-product categories in the column labels and the sum of sales, it is much easier to understand which products are selling the most is which region. The screenshots of the pivot table are below.

[image: ]
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In the data set there is also an IF Statement, indicating if there is a profit or loss. Using the correct formula, it is able to tell the user weather it has made a profit of a loss. Below, there is an example of an IF statement being used, with its formula, to indicate a profit of loss.
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5. [bookmark: _Toc8668536]Main Data Mining Approaches

Data mining has different sets of activities which involve extracting new information from the data. The activities include prediction, association and clustering. (Michael Berry, 2000)

5.1. [bookmark: _Toc8668537]Prediction

“The column or field in a database that currently has unknown value that will be assigned when a predictive model is run over other predictor values in the record.” (Alex Berson, 1997, p. 572)

In data mining, prediction is the task of prediction continuous values for given input. (Han & Kamber, 2006) The most popular method for numeric prediction is regression. “This is a method for modelling the relationships between a variable and one or several independent variables, in order to discover, and quantify the strength of, important correlation between them.” (Pierson, 2015) Linear Regression does have limitations, due to it being limited to linear relationships and it only look sat the mean of the dependant variable. (Flom, 2018)

5.2. [bookmark: _Toc8668538]Association

“These techniques identify affinities among the collection as reflected in the examined records. These affinities are often expressed as rules.” (Alex Berson, 1997, p. 11)

Association is a data mining technique that find important relations between variable or features in a data set. This works by counting the frequencies of complimentary occurrences, or associations, across a large collection of items or actions. (DeepAI, 2018) There are some examples of the association rules, such as when someone buys a book, they are likely to buy a pen. Due to this a shop are likely put these two products closer together. There is a famous association rule example with baby nappies and beer. Using this data mining technique, the researchers were able to find out that when fathers went to buy their children nappies they would also buy beer, so the shop placed the beers closer to the baby section and there was a 35% increase of sales for both products. (Watson, 2012)

5.3. [bookmark: _Toc8668539]Clustering

“This technique is used to segment a database into subsets, or clusters, based on a set of attributes” (Alex Berson, 1997, p. 11) 

Clustering analyses data object without a known class label, unlike prediction and clustering which uses class-labelled data objects. (Han & Kamber, 2006, p. 25) Cluster analysis can be performed on data, such as customer data, to be able to identify homogeneous subpopulations of customers. (Han & Kamber, 2006) There are two main types of clustering algorithms, which are hierarchical and partitional. Partitional algorithms create a single set of clusters and hierarchical algorithms create sets of nested clusters, in their own hierarchal level. (Pierson, 2015) There are advantages and disadvantages of using a cluster analysis. Advantages include that it is a feasible approach, given the ease of conducting the analysis and cluster sampling creates a large data sample. Disadvantages of the cluster analysis is that it requires a minimum number of cases for accuracy, without high levels of research the potential for data overlaps rise. (Gaille, 2018) 

Data Mining Approaches

6. [bookmark: _Toc8668540]Why should organisations use Data Mining in their business?

Using data mining in a business will give the organisation advantages in many ways. Businesses are able to improve their decision making if used properly. Another advantage to using data mining in a business is the ability to see when some products are most popular. This can help the business to identify when to raise prices when demand is high and lower when demand is low. (Westfall, 2017) What this also means is that businesses are able to improve their planning and forecast for sales. Businesses are able to find out more information on their customers, which include how much they spend and on what. Using data mining properly can help the marketing of a business as well, due to the ability to create individual advertisements to certain customers, through e-mail for example. 

There are drawbacks to data mining in a business, though. Due to the amount of information that is stored by the organisation, there is possibilities that the information is inaccurate. This can misinform the users, as the result may be wrong, or the predictions may be inaccurate. This may lead to businesses using the results for their decision making and could cause consequences.
Data Mining for organisation

7. [bookmark: _Toc8668541]Sarn Helen Data Mining

Below there is a J48 tree which predicts the product category in relation to the sales. This shows which product category is most likely within a certain sales bracket. Although, this tree shows the most likely to be in the bracket, it is not recommended for Sarn Helen to use this tree as it is not 100% accurate.
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Below there is the linear regression which shows a prediction of profits taking into account the order quantity, sale, unit price and shipping cost. Alongside the screenshot of the linear regression results there is a visualisation of the results.

[image: ][image: ]

In the screenshot below, the difference from the profit and unit price has been labelled on the X and Y axis of the chart, and the colours of the clusters represent the product category. 
Red meaning Technology, Blue meaning office supplies and green meaning furniture. It is simple to see that technology gains the highest profit, but this product category also records the highest losses of the three categories.

[image: ]
Sarn Helen Data Mining

8. [bookmark: _Toc8668542]Conclusion

Conclusion
In conclusion to this report, the use of spreadsheet software such as Excel or Google Spreadsheets is very important piece of software to a business. When data mining, the need of this software is needed. The amount of functions that it is able to perform will aid a business when decision making. Data mining is a very confusing process, but when a user is able to use the programme to its potential, it gives a business a lot of information that it may not have had access to before. The Sarn Helen data set is a good example to use for proof of the usefulness of both software programmes, whether to extract valuable data from a large data set, or to understand the links between products. 
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