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Executive Summary

The following report has discussed and justified the use of data mining software to interpret data patterns in marketing. It was found that data mining is exceedingly valuable to marketing organizations and allows companies to understand their customers in more detail. As a direct result of this, data mining allows marketeers to seek out opportunities to grow their brand and increase revenue. This report also compares and contrasts both open source, proprietary and spreadsheet software such as Weka and Excel, and evaluates both the advantages and disadvantages for both. It is evident that, whilst all data mining software’s have their own individual benefits, all software’s are suited to different audiences. This heavily depends on the size of your organization and how familiar you are with data mining software already. 
Introduction

Definition of Data Mining

Data mining is a process used by companies to turn raw data into useful information. By using software to look for patterns in large batches of data, businesses can learn more about their customers to develop more effective marketing strategies, increase sales and decrease costs (Twin, 2019). 
Data mining was invented so people can review all the information available to them effectively. Since the beginning, people have used algorithms, mathematical models and statistical techniques to collect and analyse data. One of the most popular and useful technologies in this field is the automation of processes, which goes hand in hand with artificial intelligence (Chamat, 2018). Over the years, and with advances in technology and software’s, data mining has become increasingly popular and convenient for businesses to understand customers and target audiences. For example, the idea of data mining dates back to 1763 when Thomas Bayes’ paper was published regarding a theorem for relating current probability to prior probability called the Bayes’ theorem. It is fundamental to data mining and probability, since it allows understanding of complex realities based on estimated possibilities (Li, 2016). 
Main Findings
Data mining is essential when it comes to marketing as, in order to be successful within the marketing industry, you must know consumers’ needs and wants inside and out. This means that marketeers must understand patterns and trends within their customers to allow them to utilise their specific needs, something data mining software enables them to do. Data mining can provide more personalized consumer experiences, up your marketing strategies, maintain a robust analysis process, and pitch products that consumers are more likely to respond well to (Wilshire, 2018). Although data mining and marketing are similar in theory, it is data mining that allows marketing to reach its full potential. There are several different approaches and techniques that must be used in order to effectively benefit from data mining. 
Prediction

Prediction in data mining is used to identify data points purely on the description of another related data value (Marker, 2017). It allows marketers to forecast future patterns and trends within their customers, and therefore prepares them for future demands and sales opportunities. Take distributing giant Amazon, for example. When you purchase an item from Amazon, it will almost instantly come up with a personalised list of similar items or items that can be used simultaneously with the item in question. It suggests these items knowing that customers will see them and realise they need them, or simply want them to compliment their previous purchase. The forecasting model uses data from your prior Amazon activity, including time on site, duration of views, links clicked and hovered over, shopping cart activity and wish lists. When possible, the algorithm also sprinkles in real-world information gleaned from customer telephone inquiries and responses to marketing materials, among other factors (Ulanoff, 2014).
Association

Another technique that is crucial for the success of data mining is association rule mining. Association rule mining involves the use of machine learning models to analyse data for patterns in a database. It identifies frequent if-then associations, which are called association rules (Rouse, 2011). This allows the analysis of customer behaviour and can help point out which products are frequently bought together and why. For example, shampoo and conditioner are most often purchased at the same time, so supermarkets may display them close to each other in order to improve revenue. Supermarkets and retail stores may even offer loyalty points on purchases, this will allow customers to associate spending money with them as an incentive to gain more points, and therefore purchase even more items at that specific store. A famous example of successful association data mining occurred in Florida Walmart in 2004. A hurricane was due to hit Florida and Walmart was expecting hundreds of shoppers to rush to their store in order to stock up on essentials before the hurricane began. Walmart mined their massive retail transaction database to see what their customers really wanted to buy prior to the arrival of a hurricane. They found one particular item that increased in sales by a factor of 7 over normal shopping days (Borne, 2014). Whilst Walmart expected they would have to stock up on essentials such as bottled water, they were shocked to find that association data mining had suggested they stock up on strawberry Pop Tarts as they do not need to be kept refrigerated and are easy to consume. This example highlights the important of the association data mining technique as it produced a result that most staff at Walmart would not have considered and managed to be a huge success.
Clustering

Clustering is another important technique when using data mining for marketing. Clustering is a process of partitioning a set of data or objects into a set of meaningful sub-classes, called clusters (Vern, 2018). This creates structure and organisation in, what can be, big and confusing data sets as well as revealing previously unknown issues within the data. Clustering allows you to take a sweeping glance of your data en masse, and then form some logical structures based on what you find there before going deeper into the nuts-and-bolts analysis (Pierson, 2019). Clustering can actually disrupt marketing techniques on certain occasions, such as filtering emails that could be considered as spam. Many machine learning courses, such as Andrew Ng’s famed Coursera course, use the spam filter as an example of unsupervised learning and clustering (Whittaker, 2019). Although, clustering can also hugely benefit aspects of marketing, especially when it comes to market research. Specific groups can be identified within a population and the analysis of these groups can then determine how likely a population cluster is to purchase products or services. If these groups are defined clearly, a marketing team can then target varying cluster with tailored, targeted communication (Foley, 2018).
Comparison of Software
There are various types of software available on the market for the use of data mining such as open source, proprietary software and spreadsheet software. If a program is open source, its source code is freely available to its users. Its users – and anyone else – have the ability to take this source code, modify it, and distribute their own versions of the program (Hoffman, 2017). An example of open source software is Weka. Weka is a set of machine learning algorithms that can be applied to a data set directly or called from your own Java code. Weka contains tools for data pre-processing, classification, regression, clustering, association rules, and visualisation (Shah, 2017). Advantages of software like Weka is that data mining algorithms are integrated, it has 49 different pre-processing tools and options to customise using the Java source code. However, Weka does have a disadvantage: it can only handle small datasets. Whenever a set is bigger than a few megabytes an Out Of Memory error occurs (Naudts, 2004). This means that Weka’s inability to handle large data sets may deter bigger organisations from using their service. On the other hand, proprietary software is software that is privately owned by a proprietor. That means someone owns the intellectual property rights to the code that makes the program run (King, 2018). Examples of this type of software include Microsoft Excel, which is also a spreadsheet software. Excel is a popular spreadsheet system, which organizes data in columns and rows that can be manipulated through formulas that allow the software to perform mathematical functions on the data (Augustyn, 2019). 
          When comparing Weka and Excel, Weka has the obvious advantage being that it is free, whereas you do have to pay to use excel. This is appealing, especially if you are new to data mining, as it gives you the option to try data mining for free without having to purchase software that you’re unsure will prove to be effective. An advantage of using Excel in data mining is that it is easy to use and program. It is simple in design and does not require you to be ‘tech savvy’ to use it successfully. This differs to Weka as many users find Weka’s software complex and difficult to use which may sway users towards using Microsoft Excel. Although data mining can be performed using Excel, there are many other functions that the software has to offer such as creating mailing lists, charts and calculating to name a few. This is unlike Weka, which is designed solely for data mining. Depending on whether Excel’s other functions are useful to you, Weka would be the best software to use for data mining specifically. 
Conclusion

Data mining has many potential uses in marketing, including customer acquisition, customer retention, customer abandonment and market basket analysis (Peacock, 1998). I believe data mining would be more beneficial for bigger companies as they have larger amounts of data. This means that data mining would produce more accurate and detailed results that could benefit the company on a wider scale, compared to smaller companies which may not have as much data readily available. However, I also believe that data mining does have a great ability to improve smaller organisations through the use of prediction, association and clustering. This may even result in the growth of the organisation, meaning that they will collect more data as they expand. The organisation will already be familiar with data mining software and will be able to use this existing knowledge to benefit their organisation even further using data mining techniques.
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